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DIVISION 01 – GENERAL REQUIREMENTS 
 

SECTION 01 0000 – GENERAL REQUIREMENTS 

A. GENERAL 

 

1. Refer to Georgia’s Department of Community Affairs for Applicable Codes. 
 

2. General overall layout of rooms, corridors and facilities shall be functional and logical, and 
meet current codes. Board of Regents Guidelines and Procedures must be satisfied.  

 

3. The intent of these standards is “not” to specify proprietary products or systems. The Design 
Professional shall assure that competitive bidding exists unless otherwise approved in writing 
by the Owner. 

 

4. All work shall comply with current published criteria of ADAAG (Americans with Disabilities Act 
Accessibility Guidelines) and all applicable codes. 

 

5. Design Professional (and later, the Contractor[s]) should include adequate (but not excessive) 
time and focus in the project schedule for flushing out the gasses from the new space 
construction and/or material. Confirmation of acceptability of air quality by testing air samples 
(either internally performed or an independent agency, submitting to KSU directly, depending 
on project needs) prior to acceptance/turn-over/move-in. This can probably be concurrent with 
time for “burn-in” of the facility by KSU personnel. All timing needs to be carefully coordinated 
with the end users (alignment with semester start dates and pre-requisite activities such as 
furniture, move-in, etc.). The contract documents that the Design Professional prepares, 
should carry these responsibilities into the contractor[s] scope-of-work. Refer to Appendix -  
IEQ Guidelines prepared by KSU’s EHS&RM Department. 

 

6. For larger projects, Owner will procure separate Commissioning Agency for roof, exterior 
envelope, design reviews, water testing of roof & walls.  

 

B. ARCHITECTURAL DESIGN 

 

1. Since feature areas (such as stairs and/or landings in a lobby, atrium, etc.) tend to be areas 
where concentrated groups of people gather for photo opportunities, choral & other types of 
special performances etc., consider the assembly loads necessary for safe, concentrated 
assembly of people on these elements. Design Professional to show a prominent note on all 
Design & Construction Documents that shows the designed allowable floor load for these types 
of features. 

 
2. In new construction, provide a dedicated service entrance, one service elevator, one service 

office and one storage room by the service office and the service elevator. 
 

3. Room numbering on all design/construction documents shall be coordinated with and 
approved by University.  Establish space numbering prior to preliminary design review. 

 

4. Stair identification will NOT be by numerals (1, 2, 3, 4, etc.) due to confusion with floor 

https://dca.ga.gov/local-government-assistance/construction-codes-industrialized-buildings/construction-codes
https://www.usg.edu/facilities/resources/guidelines


KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 9 of 355 

  Back to First Page 

numbering. Therefore, stair identification will be by letters (A, B, C, D, etc.) or, if the KSU Project 
Manager approves, compass direction (North Stair, South Stair, etc.). This will be applicable to 
all new buildings. Remodel projects will be at the discretion of the KSU Project Manager. 

 
5. Acoustical Performance to be determined by the following standards: 

a. Ceiling Attenuation Class (CAC) – a measure of reduction in sound transmission via 
plenum path between two adjacent rooms, determined in accordance with ASTM e 1414, 
and plotting decibel reduction (transmission loss) obtained at 16 frequencies against a 
standard reference curve, in accordance with ASTM e 413.  A ceiling with a high rating 
of 35 is preferred. 

 

b. Noise Reduction Coefficient (NRC) – a measure of sound absorbed by a material. The 
single number designation represents the average of the sound absorption coefficients 
of a material at 250 Hz, 500 Hz, 1000 Hz, and 2000 Hz rounded to the nearest 0.05 
when tested in accordance with ASTM C 423.  A minimum NRC is considered to be 
0.65. 

 

c. Articulation Class (AC) – rates a ceiling's suitability for achieving normal speech privacy 
in open office spaces as a function of noise absorption and reflection into adjacent 
cubicles. AC is the primary measure of acoustic performance in open plan offices and is 
covered in ASTM E1110 and E1111.  A ceiling with an AC above 170 is preferred. 

 

d. Sound Transmission Class (STC) – a single-number rating of a material’s or assembly’s 
sound barrier effect. Higher STC values are more efficient for reducing sound 
transmission. For example, loud speech can be understood fairly well through an STC 
30 wall or ceiling,but should not be audible through an STC 60 wall. The rating assesses 
the airborne sound transmission performance at a range of frequencies from 125 Hertz 
to 4000 Hertz. This range is consistent with the frequency range of speech. The STC 
rating does not assess low frequency sound transfer. Special consideration must be 
given to spaces where the noise transfer concern is other than from speech, such as 
mechanical equipment or music. Even with a high STC rating, any penetration, air-gap, 
or “flanking” path can seriously degrade the isolation quality of a wall. Flanking paths are 
the means for sound to transfer from one space to another other than through the wall. 
Sound can flank over, under, or around a wall. Sound can also travel through common 
ductwork, plumbing or corridors. 
• STC-45 if the adjacent space is a corridor, staircase, office or conference room,  
• STC-50 if the adjacent space is another core learning space, speech clinic, health 

care room or outdoors,  
• STC-53 if the adjacent space is a restroom,  
• STC-60 if the adjacent space is a music room, mechanical equipment room, 

cafeteria, gymnasium or indoor swimming pool.  
• Classroom doors should be rated as STC-30 or more, and music room doors as 

STC-40 or more. Entry doors across a corridor should be staggered to minimize 
noise transmission. 

 

e. Impact Insulation Class (IIC) – tests the ability to block impact sound by measuring the 
resistance to transmission of impact noise or structure-borne noise (simulating footfalls, 
objects dropped on the floor, etc.). 
• IIC ratings for floor-ceiling assemblies above core learning spaces should be at least 

IIC-45 and preferably IIC-50 (measured without carpeting on the floor).  
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• In new construction, gymnasia, dance studios or other high floor impact activities 
shall not be located above core learning spaces.  

• In existing facilities, IIC-65-70 (depending on the volume of the space below) is 
recommended if gymnasia, dance studios or other high floor impact activities are 
located above core learning spaces. 

 

6. Provide access to building for maintenance vehicles. Provide shielded exterior areas with wash 
down capability for refuse containers. If too close to Cooling Towers, refuse will be pulled into 
tower(s). 

 

7. Provide adequate storage areas for custodial materials as well as maintenance equipment, 
preferably one or more per floor. Custodial materials and maintenance equipment not to be in 
same areas. 

 

8. Provide (where possible) an outside door to mechanical rooms, particularly boiler rooms (which 
require mechanics to carry chemicals for equipment services). No carpet in chiller – boiler 
equipment rooms. 

 
9. Mechanical rooms should not be located next to sound-sensitive spaces. Locate high voltage 

transformers as far as practical from office/classroom space and equipment. Mechanical noise 
should not be noticeable in classrooms and meeting rooms. 

 
10. Design space layouts so that all major equipment may be removed and replaced without 

removal of building elements. 
 

11. Provide safe rooftop access for large, heavy loads. 
 

12. Avoid inaccessible ceiling systems where maintenance is required for above ceiling equipment  
 

13. Provide a minimum of one janitor closet per floor.  
 

14. To the fullest practical extent possible, capture roof and condensate water in a storage area so 
the water can be used for irrigation purposes. 

 
15. Water features are strongly discouraged. 

 

C. BIDDING, CONTRACT DOCUMENTS AND CONSTRUCTION 

 

1. Refer to BOR Building Projects Procedures Manual for deliverables per design phase. 

 

2. Provide north arrows on all floor plans. Provide key plans where needed for orientation.  
Confirm exact name and number of projects with Kennesaw State University. Include special 
conditions and requirements after discussing with the Owner. 
 

3. For new and remodeled buildings, after approval of construction documents, Project Architect 
is to submit an Excel spreadsheet with the final room names, all room numbers per floor, room 
type, and square footage for our use. All interior spaces should be accounted for, and the total 
net and gross areas should be documented along with this information. A diagram showing 
the exterior dimensions and area of each floor should also be included. This information will 

https://www.usg.edu/facilities/resources/guidelines
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be used by KSU for the campus Facilities Inventory Report. 
 

4. Refer also to Appendix for Section F – Supplementary General Conditions 
 

5. All PDF copies of drawing sets issued to the owner should be bookmarked. Individual PDF 
files shall also be provided for individual sheets. The file shall be numbered per sheet number 
and drawing title. 
 

6. Contractors and vendors are responsible for arranging their own network connections to the 
internet, etc. KSU can possibly accommodate them with a network connection if the job trailer 
is within 200-300 ft. of a building and there is sufficient capacity at that location. Also, AT&T 
does not provide DSL on campus and Comcast (or other providers) do not have a presence 
on campus, so that will not be an option for them. If any contractors have a need for any type 
of network connectivity and KSU cannot readily provide it, they will have to plan on a wireless 
network card from a cell service provider such as AT&T, Sprint or Verizon. 

 

7. Contractor to provide a safety plan that identifies temporary barriers, egress, site/building 
access & staging plan, construction entrance, etc. 

 
 

D. PROJECT CLOSEOUT 

 

1. Provide two (2) sets of Owner’s Manuals (bookmarked) containing trade, company/vendor 
contact information, selection and submittal data, warranties, guarantees and affidavits, etc. to 
the KSU Project Manager at the Acceptance/Turn-over of the project. 
 

2. Design Professional to provide CADD drawings to Owner on a jumpdrive. Provision of the BIM 
model may be required.  

 
3. Design Professional is responsible to provide framed evacuation plan for all new and/or 

remodeled areas. It is acceptable to put this requirement in the project documents for the 
Contractor’s responsibility. 
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SECTION 01 3546 – INDOOR AIR QUALITY PROCEDURES  

See Appendix.  
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SECTION 01 7419 – CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL  

See Appendix  
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SECTION 01 7800 – CLOSEOUT SUBMITTAL REQUIREMENTS 

A. DELIVERABLES – DESIGN PROFESSIONAL 

 

1. Naming Structure - use correct terminology. Name files per sheet numbers (i.e. A101 First 

Floor Plan). 

 

2. Delivery Type - Autocad file of floor plans, 2D format, with xrefs embedded into the file. Revit 

file is not necessary. Provide complete set of PDF including all disciplines. Also provide 

individual sheets, named per sheet number and title. Specs to be provided as a single 

compiled file in PDF format. 

 

  

A/E DELIVERABLES 

Note: BOR or GSFIC projects shall follow respective Guidelines for deliverables. 

PHASE DRAWINGS SPECS OTHER 

SD 2 half size sets; electronic pdf set N/A 3d Rendering (if within Contract) 

Site Plan; Floor Plans; Building 

Elevations; Building Sections 

Narrative 

DD 1 full size sets; 2 half size sets; 

electronic pdf set 

1 set; 

electronic pdf 
• Cutsheets (lighting and plumbing 

fixtures [labeled to match schedule], 
HVAC equipment & door hardware) 

• Finish Material Board (20”x30” min.) 
(if within Contract) – pdf & samples 

• Updated 3d Rendering 

Site Plan; Life Safety Plan; Floor 

Plans; Roof Plan; Building 

Elevations; Building Sections; 

Typical Wall Sections; RCPs; 

Structural Diagrammatic Framing 

Plan 

MEP 

Narratives; 

Outline 

Specifications 

50% CD 1 full size sets; 2 half size sets; 

electronic pdf set 

1 set; 

electronic pdf 

 

Civil Site Plans & Details; Life Safety 

Plans; Floor Plans; Roof Plan; 

building Elevations; building 

Sections; Wall Sections; RCPs; 

Interior elevations; Details; 

Schedules; Structural Plans and 

Details; MEP plans, schedules and 

details 

Specifications 

80% CD 1 full size sets; 2 half size sets; 

electronic pdf set 

1 set; 

electronic pdf 

Final Finish Material Board (20”x30” min.) 

(if within Contract) – pdf & samples 

Civil Site Plans & Details; Life Safety 

Plans; Floor Plans; Roof Plan; 

building Elevations; building 

Sections; Wall Sections; RCPs; 

Interior elevations; Details; 

Schedules; Structural Plans and 

Project 

Manual 
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Details; MEP plans, schedules and 

details 

100% CD 2 full size sets; electronic pdf set 2 sets; 

electronic pdf 

 

Civil Site Plans & Details; Life Safety 

Plans; Floor Plans; Roof Plan; 

building Elevations; building 

Sections; Wall Sections; RCPs; 

Interior elevations; Details; 

Schedules; Structural Plans and 

Details; MEP plans, schedules and 

details 

Project 

Manual 

CLOSEOUT Record pdf set 

Updated Master Campus Plan 

Record pdf 

set 

Updates shall be made to: building 

footprint; utilities, roads, parking, and other 

hardscape. 

 

 

B. DELIVERABLES - CONTRACTOR 

 

1. As-Builts - The purpose of the Final Record Documents is to provide factual information 

regarding all aspects of the work, both concealed and visible, to enable future modification of 

design to proceed without lengthy and expensive site measurement, investigation and 

examination. If record set kept on the job site is clean and legible in the opinion of the Architect, 

it may be submitted for the permanent record Final Record Documents. If not, all data on the 

soiled set shall be transferred to the clean Final Record Documents. 

 

2. O&M Manuals – Provide 2 copies of each manuals for each system as required in the project 

specifications.  

 

3. Naming Structure for digital files– name files by product type, sheet number and name, at a 

minimum. Include Project Name/Number on the cover.  

 

4. Delivery Type – 3-ring Binder and electronic pdf format on a jumpdrive. 
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SECTION 01 8113 – SUSTAINABLE DESIGN REQUIREMENTS  

A. GENERAL 

 

1. The Design Professional shall incorporate the requirements of the Energy Efficiency & 

Sustainable Construction Act (SB 130) (O.C.G.A. 50-8-18). The project will be the first at 

Georgia Tech to adhere to ASHRAE Standard 189.1-2014, Standard for the Design of High-

Performance Green Buildings. The Design Professional and Construction Manager will work 

collaboratively with Georgia Tech Staff, and any third-party consultants retained by Georgia 

Tech, to create design strategies in compliance with this standard, and identify any 

requirements that may not be able to be achieved within the reasonable scope of this project. 
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SECTION 01 9100 – GENERAL COMMISSIONING REQUIREMENTS  

 

A. GENERAL 

1. The commissioning process will measure the building’s systems against the criteria from this 

document, the BOD, and design documents.  The systems that shall be commissioned include 

all applicable building systems listed in the GSFIC Commissioning Checklist. Refer to 

https://gsfic.georgia.gov/commissioning to download the current checklist from GSFIC.  

  

https://gsfic.georgia.gov/commissioning
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DIVISION 02 – EXISTING CONDITIONS 
 

SECTION 02 0000 – EXISTING CONDITIONS 

A. GENERAL 

 

1. Contractor shall restore existing trees, shrubs, grass, sprinklers, sidewalks, etc. to their original 
condition if disturbed.  
 

2. Owner will be responsible for removing any items/systems that they want to be salvaged or 
reused.  

 

B. DEMOLITION 
 

1. Contractor should NOT use KSU’s waste management equipment. Contractor shall provide a 

waste management plan that identifies construction dumpster locations, staging and access 

routes.  
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SECTION 02 2100 – SURVEYS 

A. GENERAL 

 

1. Soil conditions should be tested by a licensed professional geotechnical engineer. Foundations 

shall be designed in accordance with engineer's recommendations. Copy of soils report shall 

be delivered to University for project file. 

 

B. DRAWING GUIDELINES  

 

1. Deliverable drawings shall follow Industry Standards, as required for the project size and 

scope. 

 

a. Drawing shall be provided in PDF and DWG file formats. Refer also to Section 01 7800-

Closeout Submittal Requirements.  

 

C. SERVICES 

 

1. Civil Engineer shall update the Master Campus Plan for projects for new buildings and/or 

additions to existing buildings. KSU will provide the Master Campus Plan Autocad file for 

revision.  

 

2. Updates shall be made to: building footprint; utilities, roads, parking, and other hardscape. 
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DIVISION 03 – CONCRETE 
 

SECTION 03 0000 – CONCRETE 

A. GENERAL  

 

1. It is recommended for any new exposed concrete to match existing exposed concrete at 

adjacent buildings.  

 

a. Smooth-formed Finish (“Green-rubbed”: Remove fins and other projections exceeding 

specified limits on formed-surface irregularities. Repair and patch tie holes. 

 

b. Chamfer exterior corners and edges of cast-in-place architectural concrete. 
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DIVISION 04 – MASONRY 
 

SECTION 04 0000 – MASONRY 

A. GENERAL 

1. It is recommended for any new brick masonry to match adjacent buildings. Complementary 
colors are subject to approval by KSU. 
 
a. For reference purposes, the typical brick on the Kennesaw, North Campus is: Cherokee 

Brick – Velour Cherokee Rose #53-05-206. 
 

2. All stone for site or building shall match existing and/or be approved by KSU. 
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DIVISION 05 – METALS 
 

SECTION 05 4000 – COLD-FORMED METAL FRAMING 

A. GENERAL 

 

1. Design Team to provide proposed design for KSU to review. 
 

B. BLOCKING - Refer to Section 06 0000-General Wood Requirements. 
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SECTION 05 5000 – METAL FABRICATIONS 

A. RAILINGS 

 

1. Exterior railings shall be Stainless Steel or Factory-finished. 
 

2. Interior Handrails shall be Stainless Steel. 
 

3. Interior Guardrails shall be Stainless Steel or Factory-finished. 
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DIVISION 06 – WOOD, PLASTICS & COMPOSITES 
 

SECTION 06 0000 – GENERAL WOOD REQUIREMENTS 

A. GENERAL 

 

1. Use “Green Building” standards that give certification credits equally to forest products grown, 

manufactured, and certified under the Sustainable Forestry Initiative, the American Tree Farm 

System, and the Forest Stewardship Council per The State of Georgia Executive Order, dated 

August 10, 2012. 

 

B. BLOCKING 

 

1. Blocking is to be provided at all wall hung and wall attached equipment, including but not limited 
to the following locations: 
 
a. Casework / Millwork 
b. Grab bars 
c. Wall mounted toilet accessories 
d. Toilet Partitions 
e. Railings 
f. Sectional Door tracks 
g. Visual Displays 
h. Wall door bumpers 
i. Owner-Provided Digital Screens 
 

2. Specify fire-retardant wood as required by Code.  
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SECTION 06 4000 – ARCHITECTURAL WOODWORK 

 

A. COUNTERTOPS 

 
1. Breakroom/Lactation Room counters – Provide post-formed plastic laminate countertop with 

integral backsplash and “Futura” edge profile. 
 

2. Restroom/Unisex Toilet counters – Provide solid surface countertop with 4” high backsplash.  
No Plastic Laminate Counters. 

 

3. Food Services/Dining Hall/Commercial Kitchen counters – Provide either solid surface or 
quartz countertops with 4” high backsplash.  No Plastic Laminate Counters. 
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DIVISION 07 – THERMAL & MOISTURE PROTECTION 
 

SECTION 07 1000 – DAMPPROOFING & WATERPROOFING 

A. MOISTURE CONTROL 

 

1. Prevent moisture problems (underground). Provide sheet membrane waterproofing and 
positive slope foundation perimeter drains to grade. Use protection board over all 
membranes. 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 39 of 355 

  Back to First Page 

 

 

 

 

 

 

 

 

 

 

 

Page intentionally left blank 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 40 of 355 

  Back to First Page 

SECTION 07 2400 – EXTERIOR INSULATION & FINISH SYSTEMS 

A. GENERAL 

 

1. EIFS and uncoated concrete masonry systems are not acceptable for permanent buildings. 

 

2. EIFS is only approved as an exception based on budgetary concerns. It is not preferred at 
grade level. Specify hardcoat type, height of high impact system, and drainable system. 
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SECTION 07 5000 – MEMBRANE ROOFING, ACCESSORIES & FLASHING 

A. GENERAL 

 

1. Exterior envelope systems shall be selected with low maintenance longevity as the primary 
consideration.  

 

2. All exposed metal shall be factory finished. 
 

B. FLASHING 

 

1. Prevent moisture problems (underground). Provide sheet membrane waterproofing and 
positive slope foundation perimeter drains to grade. Use protection board over all 
membranes. 

 

2. Prevent moisture problems (above ground). Provide metal window and door head flashing, 
through wall flashing, and counter flashing with 50-year min. expected life. Slope all ledges 
and horizontal surfaces 1/4"/ft. minimum. 

 

C. ROOFING 

 

1. Roofing types: (unless otherwise approved by University) 

 
a. Low Slopes: (flat to 1/4" per foot slope) - 3-ply SBS modified bitumen, cold adhesive, torch 

applied base and cap sheet. 
 

b. Med. Slopes: (1/4" to 3" per foot slope) - 3-ply SBS modified bitumen, cold adhesive, torch 
applied base and cap sheet 

 
c. High Slopes: (3" per foot and steeper) - standing seam metal panels or heavy weight 

fiberglass-based asphalt shingles. 
 

2. Roofing material specifications shall require the use of "non-asbestos containing material". 
Roofing repair or replacement on roofs suspected of containing asbestos shall comply with 
regulations and codes. 

 

3. Insulation Board: Mechanically attached polyisocyanurate insulation minimum 3” thickness.  
Provide cover board fully-adhered. 

 

4. Use roofing materials with a solar reflectance index (SRI) equal to or greater than 78 for roofs 
with a slope less than or equal to 2:12 and 29 for roofs with a slope greater than 2:12 for 75% 
of the roof. 

 

5. Provide minimum 30” wide protected walkway path from roof access to rooftop equipment with 
walk pads compatible with roofing system. Rooftop equipment should have a walkway path on 
all four sides for maintenance. 
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6. Provide an additional membrane “sacrificial” sheet under all rooftop equipment. 
 

 
D. WARRANTY 

 

1. Specify that the Manufacturer must provide a twenty (20) year, no dollar limit guarantee for 
the installed roofing system. 
 

E. ROOF SYSTEM COORDINATION 

 
1. Specify manufactured equipment curbs (Pate or Thycurb) for all roof mounted equipment. 

Don't allow equipment to be mounted on pressure treated wood. Roof maintained 
equipment should comply with recommended details of the National Roofing Contractors 
Association “Handbook of Accepted Roofing Knowledge”. 

 

2. Fume hood fans, motor starters and other roof mounted equipment should be installed on 
fully flashed raised curbs without the use of pitch pans. When roof mounted equipment 
cannot be set on curbs, allow 18 inches clearance minimum to facilitate repairs and 
reroofing. 

 

3. Provide a roof hatch if there is equipment on the roof. Roof hatch should be a minimum 36” 
x 30” and should include extendable post and fall protection guardrail. The hatch shall be 
lockable if not within an enclosed space. Provide a light fixture at point of entry if the hatch 
is in an enclosed space. 

 

4. Piped overflow drains are preferred in lieu of parapet scuppers.  
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DIVISION 08 – OPENINGS 
 

SECTION 08 1000 – DOORS & FRAMES 

A. DOORS 

 

1. Standard door sizes: 3' x 7' x 1.75" 
 

2. Standard interior doors:  
 

a. Material - Solid core wood, flush style, 20 minute "C" label fire rated minimum, higher ratings 
as required by design and fire ratings.  

 
b. Finish: Rotary cut Birch Veneer, clear seal finish.  

 
i. Match existing finish in existing buildings, new construction either stained or clear 

coated with a urethane varnish satin. 
 

3. Standard Exterior Doors: 
  
a. Material: 16 gauge Hollow Metal insulated, flush style  

 
b. Finish: shop-primed painted finish. 

 
B. FRAMES 

 
1. Standard door frames: 

 
a. Interior: 1½ pair heavy duty standard hinge placement pattern, reinforced for door closers 

where required, 16 gauge minimum knockdown style cold-rolled steel, throat thickness to 
match wall design thicknesses. Provide standard Mortise Lockset strike with plaster guards, 
to match campus lock standards, door silencers. 
 

b. Exterior: 1½ pair Heavy duty standard hinge placement pattern, reinforced for door closers 
or other attached hardware where required, 14 gauge (.053-inch) minimum Welded cold-
rolled galvaneal steel, throat thickness to match design standards. Continuous security 
hinges may be required in lieu of the standard 1½ pair hinge pattern. 
 

c. Shop Prime paint all steel material. 

 

2. Sustainable (LEED Certified) finishes and material selections contrary to the campus design 

standards briefly described herein shall be submitted to the KSU FPDS offices for approval. 
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SECTION 08 3100 – ACCESS DOORS & PANELS 

A. GENERAL 

 

1. Access Panels - Provide appropriately sized flush access panels in gypsum board assemblies 
in order to service clean-outs, valves and any other devices concealed by drywall. 
 

a. Where possible, locate serviceable equipment above accessible ceilings.  
 

2. Type:  

a. Not key locked, only tool operated.  

b. Minimum size 18”x18”. 
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SECTION 08 4113 – ENTRANCES 

A. GENERAL 

 

1. Refer to Appendix for door hardware specifications. 
 

B. STOREFRONT ENTRANCES 

 

1. Storefront doors: 
 

a. Wide style doors only, no narrow or medium.  
 

b. All should have continuous geared hinge.  
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DIVISION 09 – FINISHES 
 
 

SECTION 09 2000 – GYPSUM BOARD ASSEMBLIES 

A. GENERAL 

 

1. The typical (non-fire rated) interior partition construction shall be of the following minimum 
standards: 
 

a. Metal studs – 3-5/8” 24 gauge minimum, 16” O.C. to underside of acoustic grid ceiling, or 
6” above ceiling. 
 

b. Gypsum Wall Board – 5/8” minimum thickness, staggered joints, 8” O.C. screws on edge, 
12” on field. 
 

2. Partition Heights 
 

a. Office to Office – to underside of ceiling or 6” above ceiling. 
 
b. Office to Corridor – from floor to underside of structure/deck above. 

 
c. Conference Rooms – from floor to underside of structure/deck above for entire perimeter 

of room. 
 

d. Auditoriums / Classrooms / Music Rooms – from floor to underside of structure/deck above 
for entire perimeter of room. 

 

e. Restrooms / Janitor Closet / Mech. & Elec. Rooms / MDF & IDF Rooms – from floor to 
underside of structure/deck above for entire perimeter of room. 

 
3. Acoustics 

 

a. Minimum STC rating:  STC-38  
 

b. Restrooms, Offices, & Conference Rooms:  Min. STC-45 with sound attenuating batts. 
 

c. Restrooms:  Min. STC-53 with sound attenuating batts. 
 

d. Auditoriums & Classrooms:  Min. STC-50 with sound attenuating batts. 
 

e. Music Rooms, Mech. Equipment Rooms, & Gymnasiums:  Min. STC-60 with sound 
attenuating batts. 
 

f. Acoustic wall assemblies shall continue up to bottom of deck above unless noted 
otherwise in “Partition Heights” above.  

 
4. Finish 

 
a. Match existing design conditions where possible on renovations, Level 4 finish standard. 
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b. Level 5 drywall finish is required in all areas where gloss, semi-gloss enamel or non- 

textured flat paints are specified, except in building service areas that receive semi-gloss 
paint but will not need the Level 5 drywall finish. 
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SECTION 09 3000 – TILING 

A. GENERAL 
 

1. Porcelain Tile – Large format tiles preferred, min. 18” x 18”.  Design Professional to select tile 
that is readily available in USA and does not have a long lead time for delivery. 
 

2. Natural Stone – Natural materials that have voids that may fracture under floor loads are not 
acceptable. 

 

3. Grout – Stain resistant epoxy grout. 
 

4. Restrooms & Janitor Closets – Tile flooring to be installed over a waterproof coating that 
extends up partitions a min. of 6” high. 

 

5. Restrooms Wet Walls – Tile to extend up partition min. 6’-0” AFF. 
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SECTION 09 5100 – ACOUSTICAL CEILINGS 

A. GENERAL 
 

1. Typical suspended ceiling grid to be 24” x 24” – 15/16” white exposed tee grid.  Alternate 
ceiling types or designs may be submitted for approval by the University. 
 

2. Campus Standard Ceiling Tile –  
 

a. Armstrong “Cortega” 770, 24” x 24” x 5/8”, square edge, NRC – 0.55, CAC – 33. 
 

3. Campus Ceiling Tile Acceptable Upgrades –  
 

a. Armstrong “Cirrus High NRC” 563, 24” x 24” x 7/8”, square edge, NRC – 0.75, CAC – 
35, AC – 170 (Typical for open office areas). 

 
b. Armstrong “Cirrus” 574, 24” x 24” x 3/4”, square edge, NRC – 0.70, CAC – 33. 
 
c. Armstrong “Cirrus High NRC” 556, tegular edge, 24” x 24” x 7/8”, NRC – 0.75, CAC – 

35, AC – 170 (Typical for open office areas). 
 
d. Armstrong “Cirrus” 584, 24” x 24” x 3/4”, tegular edge, NRC – 0.70, CAC – 35. 
 
e. Armstrong “Mesa” 680, 24” x 24” x 3/4”, square edge, NRC – 0.60, CAC – 33. 
 
f. Armstrong “Mesa” 681, 24” x 24” x 3/4”, tegular edge, NRC – 0.60, CAC – 35. 

 
 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 55 of 355 

  Back to First Page 

 

 

 

 

 

 

 

 

 

 

 

Page intentionally left blank 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 56 of 355 

  Back to First Page 

SECTION 09 6000 – FLOORING 

A. GENERAL  
 
1. Design Professional to verify with KSU Project Manager existing building finishes when 

renovating existing buildings. 
 

 
B. CARPET 

 
1. Carpet Tile/Plank – Modular carpet preferred over broadloom.  Installation to be pressure-

sensitive adhesive.  Campus Standards are as follows, but not limited to: 
 

a. Interface Flor, Style: “The Standard” 1467302500, Color: 9361 Mangrove. 
 
b. Interface Flor, Style: “Cubic” 1380102500, Color: 6395 Construction. 
 
c. Patcraft, Style: “Conundrum” I0218, Color: Maze 18152. 
 
d. Patcraft, Style: “Big Splash” I0166, Color: High Score 00120. 
 
e. Shaw, Style: “Diffuse” 59575, Color: Voyage 75715. 
 
f. Shaw, Style: “Captivate” 59554, Color: Hammock 54740. 

 
2. Walk-off Mat – Modular carpet tile.  Installation to be pressure-sensitive adhesive.  Campus 

Standards are as follows, but not limited to: 
 

a. Patcraft, Style: “Walk Right In” I0115, Color: Charcoal 00119. 
 

C. RESILIENT FLOORING 
 
1. Luxury Vinyl Tile (LVT) – Large format tiles preferred, min. 18” x 18”. Campus Standards are 

as follows, but not limited to: 
 

a. Centiva, Style: “Contour Stone”, Color: Santorini Tandem CS-0553-C, Surface: PH, 
Edge: SE or SB. 

 
b. Centiva, Style: “Contour Stone”, Color: Valleta CS-0610-C, Surface: QU, Edge: SE or 

SB. 
 
c. Centiva, Style: “Contour Plank”, Color: Foxwood CP-3623-C, Surface: TK, Edge: SE or 

SB. 
 
d. Centiva, Style: “Event Classic Plank”, Color: European Cherry ECK-3307, Surface: NG, 

Edge: SE or SB. 
 

2. Vinyl Composite Tile (VCT) – NOT acceptable. 
 

3. Rolled/sheet goods- (Marmoleum), NOT acceptable.  Tiled products are acceptable. Cannot 
be used in heavily wheeled traffic areas (i.e. Dining Hall). 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 57 of 355 

  Back to First Page 

 
4. Rubber Base – Rolled goods only, sections not acceptable.  Campus Standards are as follows, 

but not limited to: 
 

a. Roppe, Pinnacle Rubber Base, 4” high, Standard Toe, Color: 193 Black Brown. 
 

D. OTHER 
 

1. Poured/rolled flooring – mechanical rooms (epoxy rolled on with aggregate), kitchen facilities, 
dishrooms, (industrial grade), and Janitor closets.  
 

a. Minimum slip resistance coefficient shall follow the requirements set forth by the 
IBC and ADA codes, for the intended use.  
 

2. Polished/Stained Concrete – Refer to American Society of Concrete Contractors’ Concrete 
Polishing Council (ASCC-CPC), Finishing: Class A or B, Gloss Level: 2 Satin (Honed) or 3 
Polished. 
 

3. Terrazzo – NOT acceptable. 
 

4. Wood Base – NOT acceptable. 
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SECTION 09 7200 – WALLCOVERINGS 

A. GENERAL 
 

1. Vinyl, fabric, or paper wallcoverings are NOT acceptable, unless specifically approved by 
KSU. Never use this product at exterior walls. 
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SECTION 09 9000 – PAINTING 

A. GENERAL 
 

1. Interior paints and primers to be water-based complying with VOC requirements established by 
Green Seal Standard 11. 

 
2. Paint Finishes: 
 

a. Offices, Classrooms, Conf. Rooms, etc. – Latex eggshell finish. 
 
b. Corridors, High Traffic Areas, etc. – Latex satin finish. 

 

c. Restrooms, Janitor Closets, Wet Areas, etc. – Epoxy semi-gloss finish. 
 

d. Metal Doors, Door Frames – Latex semi-gloss finish. 
 

e. Wood Doors – Match existing finish in existing buildings, new construction either stained 
or clear coated with a urethane varnish satin. 

 

f. Interior Railings (Public areas) – Factory or shop applied powder coat semi-gloss finish. 
 

g. Interior Railings (Back of house or egress stairs) – Latex semi-gloss finish. 
 

3. Paint Colors Campus Standards, but not limited to: 
 

a. Sherwin Williams SW7517 “China Doll” (Typical wall color). 
 

b. Duron 8220W “Hayseed” (Typical wall color). 
 

c. Sherwin Williams SW6904 “Gusto Gold” (KSU Gold accent color). 
 

d. Sherwin Williams SW7040 “Smokehouse” (Accent color). 
 

e. Sherwin Williams SW7020 “Black Fox” (Door frames, railings). 
 

f. Sherwin Williams SW7039 “Virtual Taupe” (Doors, if painted) 
 

4. Design Professional to verify with KSU Project Manager existing building finishes when 
renovating existing buildings. 

 
 

B. INTERIOR DESIGN 

 

1. All proposed finish and furniture selections will be submitted to and approved by the KSU Project 
Manager and Interior Designer.  
 

a. Submittal shall be in form of a "color board", 8½” x 11" min. size, with actual paint 
colors, material samples, fabric swatches, and furniture pictures. 
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5. Color standards for existing campus building are on file in the Kennesaw State University 
Facility Planning and Design office. 

 
6. Finishes - All finishes shall be selected for easy maintainability and durability. In high abuse 

areas, these are the essential characteristics to consider in material selections. 
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DIVISION 10 – SPECIALTIES 
 

SECTION 10 1116 – MARKERBOARDS 

A. GENERAL 

 

1. Markerboards shall be provided in all auditoriums, classrooms, conference rooms, and student 

group study rooms.  Size and location to be determined based on room size, function, and audio-

visual requirements.  Sizes to be manufacturer standards, custom sizes not acceptable. 

 

2. Whiteboards – Provide porcelain enamel steel magnetic boards with aluminum perimeter frame 

with or without bottom tray.  If bottom tray is omitted provide magnetic accessory pack with holder 

for markers, eraser, and cleaner. 

 

3. Frameless Whiteboards – Provide porcelain enamel steel magnetic boards without bottom tray 

and magnetic accessory pack with holder for markers, eraser, and cleaner. 

 

4. Glass Wall Boards – May be provided in limited quantities for President’s or Dean’s conference 

rooms.  Provide wall mounted accessory pack with holder for markers, eraser, and cleaner. 
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SECTION 10 1400 – SIGNAGE  

A. GENERAL 

 

1. Provide room number/identity signs for all project spaces which do not have existing signs 
meeting University standard or same numbering as approved for project by University. Signs 
shall comply with University standard designs or match existing signs. Refer to Appendix. 
 

2. The Design Professional should locate and design all interior and exterior signage for new 
building and renovation projects, (per KSU signage standards).  The signage should be 
included in the construction project and should be fully designed even if the University decides 
to provide signs under a separate contract.  Signage should be designed so that people are 
easily able to find destinations in the new building or area, and the designer shall work with the 
user representatives to make sure exact wordings are correct and all key components are 
identified. 
 

3. The Design Professional should design and specify in plans a place to install egress plans 
according to Code.  Design Professional shall be responsible for providing proper egress plans 
based on their digital floor plans.  Digital files shall be to the contractor, so that permanent 
emergency egress plans are installed in accordance with applicable codes, as part of the 
project. 

 

B. SIGNAGE TYPES 

 

1. Building Directories – Provide a directory located on each floor at the elevator lobby and/or main 

building entry lobby listing the main spaces in the building, i.e. – auditorium, departments, 

colleges, dean’s office, etc. 

 

2. Wayfinding Maps – Provide an 18” x 25” print format color graphic wayfinding map mounted in a 

22” x 30” acrylic frame with 1” dia.-1” standoffs for each floor located at the elevator lobby 

and/or main building entry lobby showing the main spaces in the building, i.e. – auditorium, 

departments, colleges, dean’s office, etc.  Graphic plan to also show egress routes, severe 

weather refuge areas, fire extinguishers, emergency exits, fire alarm pull stations, and 

automated external defibrillators. 

 

3. Interior Signage – All interior spaces are to be identified with a room sign mounted on the latch 

side of the door complying with ADA requirements.  Provide directional signage showing where 

the restrooms and elevators are located on each floor. 

 

4. Department Signage – Providing signage for a department or a Dean’s suite to be determined 

on a case-by-case basis due to the expense of changing signage when a department name 

changes or is relocated. 

 

5. Building Monument Sign – Provide one monument sign located along main street or walkway 

adjacent to main building entrance. 

 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 65 of 355 

  Back to First Page 

6. Building Number Sign(s) – Provide building number sign(s) on the exterior of the building in 

prominent location(s) adjacent to the building entrance(s) visible from a distance. 

 

7. See Appendix – KSU Standards Signage Program for signage examples. 
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SECTION 10 2100 – TOILET & SHOWER / DRESSING COMPARTMENTS 

A. GENERAL 

 

1. Provide floor anchored overhead braced toilet compartments.  Ceiling hung compartments are 

NOT acceptable. 

 

B. MATERIAL 

 

1. Preferred panel construction may be either black core solid phenolic or stainless steel with 

“Diamond” embossed texture.  Solid plastic (HPDE) panels may be used due to project budget 

limitations.  Painted metal panels are NOT acceptable. 

 

C. HARDWARE 

 

1. Provide either continuous heavy duty anodized extruded aluminum or continuous heavy-duty 

stainless-steel wall brackets. 

 

2. Provide continuous stainless-steel hinge at compartment doors. 
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SECTION 10 2200 – PORTABLE / MOVABLE PARTITIONS 

A. GENERAL 

 

1. Operable partitions, where required for subdividing multi-use spaces, may be either manual or 

motorized operation depending on the specific function or use.  Operation shall be simple enough 

for one person to operate. 

 

2. Provide either horizontal single panel, horizontal double panel or vertical folding panels 

depending on project budget.  Accordion partitions are NOT acceptable. 

 

3. Design Professional to specify operable partition enclosures that meet or exceed a STC-50 rating 

and design enclosures to eliminate flanking paths for sound transmission, which shall be field 

verified by an independent testing agent. 
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SECTION 10 2600 – WALL PROTECTION 

A. GENERAL 

 

1. Corridors, public spaces, and high traffic areas enclosed with drywall partitions shall have corner 

protection at each corner.  Areas that have movable furniture against drywall partitions shall have 

wall protection to prevent damage from tables and/or chairs sliding along or leaning against 

partitions. 

 

2. Basis of Design (or prior approved equal): 

 

a. Corner guards – Construction Specialties, SM-20N Acrovyn 4000 corner guards, min. 48” 

high, color coordinated with wall color. 

 

b. Rubstrips – Construction Specialties, RS-40N Acrovyn 4000 rubstrips, min. 6” high 

mounted to coordinate with table/chair heights, color coordinated with wall color. 
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SECTION 10 2800 – TOILET ACCESSORIES 

A. GENERAL 

 

1. Refer to “Toilet Accessories Table” below and Appendix for Toilet Accessory cut sheets. 
 

2. Restrooms to have exhaust fan with back flow damper. 
 

3. Waste receptacles shall be located under the lavatory counters with a stainless-steel waste chute 
or opening in counter.  Provide one waste receptacle per pair of lavatories located between 
lavatories so they are accessible from both. 

 

4. Install one soap dispenser per pair of lavatories located between lavatories so they are 
accessible from both. 

 

5. Provide both paper towel dispensers and hand dryers in each restroom, with the exception of 
unisex toilets and lactation rooms.  Unisex toilets and lactation rooms shall only have a paper 
towel dispenser. 

 

a. Paper towel dispensers and hand dryers installed on drywall partitions shall have a water-
resistant finish, i.e. – tile, stainless steel, solid surface, etc.   
 

b. Never install paper towel dispensers or hand dryers on a painted drywall surface.   
 

c. Locate units together preferably on wall opposite lavatories so as not to impede access 
to lavatories while drying hands. 

 

TOILET ACCESSORIES TABLE 

Description Contractor 
Provided 

Contractor 
Installed 

Owner 
Provided 

Owner 
Installed 

Manuf. Model Number 

Hand Dryer 
X X   

Excel 
 
Dyson (ALT.) 

Xlerator XL-SB 
 
Airblade V 
HU02 Sprayed 
Nickel (ALT.) 

Seat Cover 
Dispenser 

X X   
Bobrick B-221 

Toilet Tissue 
Dispenser 

X X   
Bobrick B-2892 

Soap Dispenser 
 X X  

GOJO LTX-12 

Paper Towel 
Dispenser 

 X X  
Wausau 
Paper 

Optiserv Hybrid 
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Janitor’s Closet 
Utility Shelf 

X X   
Bobrick B-239 
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SECTION 10 4100 – EMERGENCY ACCESS 

A. GENERAL 

 

1. Design Professional to coordinate emergency access required with the Authority Having 

Jurisdiction. 

 

2. Provide a Fire Department Knox Box for new construction and major renovations per Cobb 

County Fire Department specifications. 
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SECTION 10 4313 – DEFIBRILLATOR CABINETS 

A. GENERAL 

 

1. Automated External Defibrillator (AED) cabinets to be provided, located and installed by KSU 

Public Safety.  Each floor to have a min. of one AED unit, two depending on the floor area and 

layout, located adjacent to the elevator lobby and main circulation paths. 

 

2. Design Professional to provide location and/or recess to comply with ADA requirements for 

protruding objects in circulation path.  

 

a. AED cabinet is 18” x 18” x 7” deep mounted at 42” AFF to the bottom. 

b. Design professional to request current manufacturer’s cut sheet from KSU.   
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SECTION 10 4400 – FIRE EXTINGUISHER CABINETS 

A. GENERAL 

 

1. Fire extinguisher cabinets shall be semi-recessed and should fit in a 3 5/8” metal stud partition. 

 

2. Locations required per state building codes to be reviewed by KSU Fire Safety Manager to 

determine if additional locations are required. 

 

3. Provide fire extinguisher cabinet adjacent to the MDF/IDF rooms, not within the room. 

 

4. Provide Type A-B-C fire extinguisher, typical.  
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SECTION 10 8000 – INTERIOR WASTE RECEPTACLES 

A. GENERAL 

 

1. The University contracts with a waste management vendor, who provides a single stream 

recycling service so only one general recycling waste receptacle needs to be provided in lieu of 

separate receptacles for paper, plastic, glass, etc. 

  

2. Interior waste receptacles shall be included in the Contractor’s scope of work for new construction 

and major renovations. See Appendix. 

 

B. RECEPTACLES 

 

1. Public Areas, Entry/Elevator Lobbies & Corridors 

 

a. General Waste – Rubbermaid FGSC22ERBSM, 50 gal., color: “Stardust Silver Metallic”. 

 

b. Recycled Waste – Rubbermaid FGDCR24TSM, 29 gal., color: “Stardust Silver Metallic”. 

 

2. Auditoriums, Classrooms, Conference Rooms, Group Study Rooms & Breakrooms 

 

a. General Waste – Rubbermaid “Slim Jim” FG354060BLA, 23 gal., color: “Black”. 

 

3. Offices & Workstations 

 

a. General Waste – Rubbermaid FG295600BLA, 28 qt., color: “Black”. 

 

b. Recycled Waste – Rubbermaid FG295673BLUE, 28 qt., color: “Blue”. 

 

4. Restrooms 

 

a. General Waste – Rubbermaid “Slim Jim” FG354060BLA, 23 gal., color: “Black”. 
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DIVISION 11 – EQUIPMENT 
 

SECTION 11 1300 – LOADING DOCK EQUIPMENT 

A. GENERAL 

 

1. Min. requirements for a service dock to be 48” high concrete dock with projected dock bumpers 

sized based on slope of the loading area to the dock to prevent the top of the truck from hitting 

the loading dock door and/or building wall. 

 

2. Recessed pit style mechanical leveler preferred, if project budget allows. 

 

a. Mechanical Edge-of-Dock leveler acceptable as alternate to recessed pit mechanical 

leveler. 
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SECTION 11 3000 – BREAKROOM EQUIPMENT 

A. GENERAL 

 

1. Refrigerators: 

a. To be specified by Design Professional and to be included in the Contractor’s scope 

of work.   

b. Provided with an icemaker  

c. One per Breakroom  

d. Finish to be stainless steel 

 

2. Microwaves:  

a. To be specified by Design Professional and to be included in the Contractor’s scope 

of work.   

b. One per breakroom  

c. Locate unit either on countertop or on shelf below counter to provide ADA accessibility. 
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SECTION 11 5200 – AUDIO-VISUAL EQUIPMENT 

A. GENERAL 

 

1. Audio-visual systems for auditoriums, classrooms, student group study rooms, conference 

rooms, etc. shall be designed and specified by KSU IT.  Audio-visual design and equipment 

specifications will be provided by KSU IT to Design Professional to coordinate power, data and 

structural support requirements. 

 

2. Auditoriums or classrooms with exterior windows that require black-out shades for audio-visual 

system shall be integrated with audio-visual system for operational control. 

 

3. See Appendix for basic audio-visual system requirements. 
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SECTION 11 8200 – FACILTY SOLID WASTE HANDLING EQUIPMENT 

A. GENERAL 

 

1. The University contracts with a waste management vendor, who provides a self-contained 

compactor.  Design Professional to verify the equipment specifications with the current waste 

management vendor. See Appendix. 

 

2. Provide two self-contained compactors, min. 34 CY/each, per building typical: One for recycling 

and one for regular trash. 

 

3. Provide reinforced concrete pad sized per the current waste management vendor equipment 

specifications. 
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DIVISION 12 – FURNISHINGS 
 

SECTION 12 2000 – WINDOW TREATMENTS 

A. GENERAL 

 

1. All exterior windows shall have window shades in each auditorium, classroom, office, conference 

room, etc., except for large public spaces, i.e. – entry lobbies.  Public spaces and/or corridors 

with seating/lounge furniture with exterior windows may have window shades to be determined 

on a case-by-case basis. 

 

2. Use of draperies, vertical blinds and/or 1” wide aluminum horizontal mini-blinds is discouraged 

in University facilities and may be used only with specific approval of the University. 

 

3. Manual roller fabric shades are the preferred window treatment.  Fabric shades shall be max. 

1% open fabric.  Provide manufacturer’s standard aluminum fascia to conceal mechanisms with 

finish to match window framing. 

 

4. Auditoriums and large (80 seat) classrooms with exterior windows shall have a dual motor-

operated roller fabric shade connected to audio-visual system.  Exterior fabric to be max. 1% 

open and interior fabric to be black-out shade with side channels. 
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SECTION 12 4813 – ENTRANCE FLOOR MATS 

A. GENERAL 

 

1. All entrance vestibules shall have a walk-off area to cover the entire vestibule. Provide walk-off 

carpet tiles per Section 09 6000 – Flooring. 

 

2. Recessed aluminum grate or grille type floor mats are NOT acceptable. 
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SECTION 12 5000 – FURNITURE 

A. GENERAL 

 

1. The University will contract with a furniture vendor to design, layout, specify, procure, and install 

furniture for new construction and major renovations. Design Professional will participate in the 

furniture selections and finishes to coordinate with the design of the building. 

 

2. Typical office layouts have been developed to provide office standards. Refer to Appendix for 

typical office furniture layouts. 

 

3. Fixed seating for tiered auditoriums and/or large tiered classrooms shall be specified by the 

Design Professional to be included in the Contractor’s scope of work.  Fixed seating shall be 20" 

wide minimum. Provide adequate spacing to allow for the physically challenged and provide 

space for ADA accessibility seating areas. 

 

4. The University has final approval on all furniture selections with the input from the University 

Building Committee and the Design Professional. 

 

5. For all lounge furniture do NOT provide tablet arms. 
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DIVISION 14 – CONVEYING SYSTEMS 
 

SECTION 14 2000 – ELEVATORS 

A. GENERAL 

 

1. The service elevator or at least one (1) elevator needs to be on the emergency generator. 
 

2. Provide three complete sets of final wiring diagrams, operating and maintenance manuals, parts 
manuals and troubleshooting guides. Provide all user and service codes for all diagnostic 
equipment with instructions. 
 

3. Provide all special diagnostic equipment, meters or monitors manuals needed to trouble shoot 
or repair elevators. Proprietary equipment, components, computer hardware and software, shall 
not be used. 
 

4. Parts or troubleshooting equipment needed to repair or maintain elevator equipment should be 
easily obtainable and generic. 

 

5. Provide 2 copies of "design certificates" to University. 
 

6. To keep University elevator equipment in peak running environment, all new and renovated 
elevators shall have air conditioning and humidity controls in the control cabinets or equipment 
rooms. Shaft ways exposed to exterior environment (i.e. parking garages) shall be provided with 
humidity control to prevent water condensation on rails and operating mechanisms. 

 
7. The entire elevator installation shall be in accordance with ASME A17, the most current edition. 

 
 

B. MANUFACTURERS 

 
1. Approved manufacturers: 

 

a. KONE Elevators 

b. Thyssen Krupp 

c. Otis Elevator Company 
 

C. ELEVATOR DESIGN 

 

1. For passenger elevators, the elevator speed shall be no less than 150 FPM. For freight elevators, 
the speed is to be determined according to project needs. 
 

2. Provide one dedicated service/freight elevator, listed at 5000#’s, for all new construction for 
facilities 4 stories or greater. And, provide one storage room adjacent to the service elevator. 
 

3. Provide one elevator to access the roof for equipment replacement and other repairs. If there 
are two elevators in the building, this elevator will be the freight, rated at 5000 lbs. 

 

4. For hydraulic elevators, provide safety sleeve for jack. 
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D. CAB DESIGN 

 

1. Elevator cab lighting - provide LED lamps or as approved by the University. 
 

2. Provide key locks for independent service, fire service inspection, emergency stop, and fan. 
(Four [4] keys for each lock.) 
 

3. Provide ADA-hand free communication with direct dial telephone line to KSU Public safety 
monitoring facility; one button push. Coordinate with KSU. 
 

4. Provide wall panels in all elevator cabs with hangers for safety pads. 
 

5. Provide safety pads in all elevator cabs (contractor must protect cabs during construction). 
 

6. Provide hard, smooth, non-slip surface flooring (no carpet). 
 

7. Provide Braille and tactile numbers and labels and meet all ADA requirements. 
 

8. Provide instructions for fire service etched into panel. 
 

9. Provide directional indicator lantern lights in hoist way opening jamb at each floor and car 
position indicator at main entry levels. 

 

10. All interior cab finishes & call button plates should be stainless steel. 
 

 
E. MACHINE ROOM 

 
1. Upon power failure one elevator must continue to operate off the emergency generator. 

 
2. Provide one laptop computer and elevator software with remote capability in the elevator 

machine room. 
 

3. Provide one spill control kit for each elevator machine room in accordance with KSU Spill 
Prevention Control and Countermeasures (SPCC). 
 

 
F. MAINTENANCE 

 
1. Starting at the date of Material Completion, provide a complete systematic inspection and 

maintenance of each elevator for a period of 24 months after Material Completion.  
 

a. Furnish trained experts and equipment to check, adjust, lubricate, and otherwise 
maintain the elevators in operation without defects of deterioration.  

 

b. Replace and repair materials and parts which become defective or deteriorated for any 
reason except through abuse or misuse by the Owner or occupants of the building.  
 

c. Return to the Project, within 18 hours of time the Owner reports defective operation and 
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proceed with repair and maintenance work to restore operation promptly. 
 

d. Provide inclusive maintenance, call-back service, and emergency repair on each elevator 
after it is completed and placed in operating order for a period indicated above with no 
overtime charges during warranty period. 
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DIVISION 21 – FIRE SUPPRESSION SYSTEMS 
 

SECTION 21 0510 – GENERAL FIRE-SUPPRESSION REQUIREMENTS 

A. OWNER’S DESIGN CRITERIA 

1. International Fire Code, 2018 Edition with Georgia Amendments. 

 

2. International Building Code, 2018 Edition with Georgia Amendments. 

 

3. National Electric Code, 2017 Edition. 

 

4. International Energy Conservation Code, 2015 Edition with Georgia Amendments. 

 

5. NFPA 13 - Standard for the Installation of Sprinkler Systems, 2013 Edition. 

 

6. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems, 2013 Edition. 

 

7. NFPA 20 - Standard for the Installation of Stationary Pumps for Fire Protection, 2013 
Edition. 

 

8. Rules and Regulations of the Safety Fire Commissioner 120-3-3, Dated January 1, 2020. 
 

B. GENERAL 

1. Provide fire sprinkler system in accordance with NFPA 13 for all new buildings unless 
directed otherwise by University project manager. Provide sprinkler system in 
renovation/repair projects wherever necessary to meet applicable codes or where 
requested by University project manager. 

2. All fire sprinkler system design drawings must be sealed by a Georgia registered 
professional engineer and must be approved by the State Fire Marshal's Office. 

3. Contract documents shall require the fire protection contractor to submit sprinkler shop 
drawings and hydraulic calculations directly to the State Fire Marshal for approval. 

4. Perform a fire flow test at the beginning of the fire sprinkler system design to determine 
available water pressure and flowrate. The sprinkler contractor shall perform an additional 
fire flow test within 6 months of submitting shop drawings to the State Fire Marshal's Office. 

5. Close Out Document Requirements: 

a. As-Built Drawings, Warranties, and Guarantees. 

b. Operation and Maintenance Manuals. 
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c. Equipment Log with Model and Serial Numbers. 

d. Extra Equipment and Materials for Owner Stock. 

e. MEP Orientation for Plant Service. Provide video copy. 

6. Operating and Maintenance Manuals 

a. Digital delivery of Operating and Maintenance Manuals: 

i. Take steps to reduce submittal file size. 

ii. Do not scan in color or high resolution unless required for clarity. 

iii. Ensure any reproductions are legible. 

iv. Identify the manuals in the email subject line using the official project title, 
specification section and submitted item. 

v. Table of Contents (Index) sheets shall be included in the order listed with 
identifications typed in capital letters. 

vi. The O&M Pdf should contain bookmarks to each section of the manual, and 
bookmarks to each product. 

7. Physical delivery of Operating and Maintenance Manuals: 

a. Three (3) bound and indexed Operating and Maintenance Manuals shall be 
provided. 

b. Data shall be bound in smooth surface hard back commercial quality three-ring 
notebooks with project identification shown on the front cover and binding back. 
Identification labels shall be typed and adhered with waterproof glue. 

c. Notebooks shall have 9-1/2-inch by 11-1/2-inch covers with back width to permit the 
covers to lie parallel or to converge, and have not less than 1-1/2-inch back width. 

d. Index divider sheets of heavy Manila paper shall be inserted between each section 
of the Manual with a 2-inch x 1/3-inch ready-cut shield tab attached to each sheet 
for identification of sections. 

e. Data sheets and diagrams shall be 8-1/2-inch x 11-inch or be mounted on 8-1/2-
inch x 11-inch sheets of 16-pound paper if smaller, with reinforced 11-inch 
mechanically perforated edges. Drawings and diagrams larger than 8-1/2-inch by 
11-inch shall be folded up from the bottom to form a height of 11-inches and folded 
to the left to form a width of 8-1/2-inches. 

f. Table of Contents (Index) sheets shall be provided in the order listed with 
identifications typed in capital letters. 

8. Provide Pipe Sleeves in Slabs and Partitions: 
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a. Elevated Slabs:  Schedule 40 black steel pipe: Sleeves shall be sized to include the 
insulation with minimum gap around insulation.  Install, without developing a break 
in the pipe insulation, according to the fire sealant manufacturer's installation 
instructions for a U.L. Listed assembly for a rated pipe penetration through a slab. 

b. Rated Drywall Partitions: Schedule 40 black steel pipe: Sleeves shall be sized to 
include the insulation with minimum gap around the insulation. Install, without 
developing a break in the pipe insulation, according to the fire sealant 
manufacturer's installation instructions for a U.L. Listed assembly for a rated pipe 
penetration through a rated drywall wall/partition. 

9. Seal sleeves and openings in mechanical room walls, fire rated partitions, and floors above 
grade vaportight, watertight, or for smoke/fire protection as applicable. 

10. Seal sleeves and openings in exterior walls vaportight or watertight as applicable. 

11. Piping Pressure Testing 

a. General: 

1. Complete tests prior to installing ceiling. Leaks shall be repaired, defective 
materials replaced, and system shall be retested. Strike all joints in copper 
and steel piping under a pressure test. Conduct tests prior to connecting to 
equipment or isolate equipment from system. 

2. No water pressure test shall be conducted in freezing weather where 
subject to freezing. 

3. Test shall be maintained at conditions specified until approved but, in no 
event, for less than two (2) hours minimum duration, unless otherwise 
noted. 

4. Hydrostatic pressure tests shall maintain pressure without change, except 
that due to temperature change. 

5. Test pressures shall be read from a gauge located at the low elevation point 
of the system being tested. 

b. Existing Sprinkler System Piping: 

1. Test as specified where isolation is possible. 

2. Where fewer than 20 sprinklers are modified pressure testing is not 
required. 

3. Where isolation is not possible, pressure testing is not required. 

c. Wet Sprinkler System: 

1. Hydrostatic Test; 200 PSIG  
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2. Portions of the system normally subjected to working pressures in excess of 
150 PSIG shall be tested at 50 PSIG higher than the normal working 
pressure of the system. 

d. Dry Pipe Sprinkler Systems: 

1. Hydrostatic Test; 200 PSIG 

2. In addition to Hydrostatic Test, an Air Pressure Leakage Test at 40 PSIG 
shall be conducted for 24 hours. Any leakage that results in a drop of 1.5 
PSIG for 24 hours shall be corrected. 

3. Where systems are installed in spaces subject to temperatures below 32 
degrees F, the Air Pressure Leakage Test shall be conducted at the lowest 
nominal temperature of the space. 

e. Water Service to Fire Protection System:  Hydrostatic test, 200 PSIG. 

C. DEMONSTRATION, TRAINING AND INSTRUCTIONS 

1. A minimum of 40 total hours of training shall be provided for plumbing systems. Training 
shall occur in 3 hour sessions in the afternoon. 

2. A manufacturer's service representative shall provide the instructions for each piece of 
equipment on system when specified in other Sections of this Division. A manufacturer's 
sales representative is not acceptable. (The instructor shall not be a sales person, but shall 
have service experience on a continuing basis and be knowledgeable about the subject 
equipment). The contractor shall have training sessions recorded (audio and video) by a 
third party. 

3. The Contractor shall request the instruction date not less than 15 days of the desired date 
for coordination with the Using Agency. Operating manuals for the equipment/systems on 
which instructions are being given shall be in the possession of the operating personnel not 
less than 30 days prior to the date of instruction. 

4. An Owner Training Video shall be made separate from training sessions and professionally 
recorded. The video shall cover all equipment and systems addressed in the owner training 
sessions. 

5. The Contractor shall develop not less than three (3) copies of the instructions with an index 
for easy retrieval of information. 
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SECTION 21 1100 – FIRE-SUPPRESSION PIPING 

A. GENERAL 

1. Wet System Piping: Black Steel Pipe: ASTM A 795 Schedule 10 or ASTM A 795 Schedule 
40. 

2. Dry System Piping:  Black Steel Pipe: ASTM A 795 Schedule 10 or ASTM A 795 Schedule 
40. 

3. Install sprinkler system and service main piping, hangers, and supports in accordance with 
NFPA 13. 

4. No flexible braided drops are allowed. All sprinkler drops will be hard piped. 

5. Install standpipe piping, hangers, and supports in accordance with NFPA 14. 

6. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to 
maintain top of pipe level. 

7. Gate Valves: 

a. Iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, 
handwheel, OS&Y, solid rubber covered bronze or cast iron wedge, 200 PSIG  
working pressure. 

8. Butterfly Valves: 

a. Gear operated, cast iron body, wafer design type body, U.L. Listed - F.M. approved, 
with resilient seat, 175 pound W.O.G. 

9. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior 

to installation. 

10. Provide drain valves at main shut-off valves, low points of piping and apparatus. Route 
drains to interior mop basins or exterior of building. 

11. Backflow Preventer: (If installed inside building) 

a. Double Check Detector Valve Assemblies: 

1. ASSE 1048, FM approved; two independently operating check valves within 
a single housing, sleeve access port, 4 test cocks and two OS&Y valves. 
Bypass assembly shall consist of a meter, a double check backflow device 
and test cocks. 
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SECTION 21 1200 – FIRE-SUPPRESSION STANDPIPES 

A. GENERAL 

1. Install Wet and Dry Standpipe Systems in accordance with NFPA 14. 

2. Locate standpipe valves on floor level of every egress stair. 

3. Locate standpipe valves at no more than 60 inches above finished floor. 

4. Where static pressure exceeds 175 psi but is less than 350 psi at any fire valve cabinet, 
provide pressure reducing valve on hose connection valve to prevent pressure from 
exceeding 175 psi. 

 

  

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2014


KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 107 of 355 

  Back to First Page 

 

 

 

 

 

 

 

 

 

 

 

Page intentionally left blank 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 108 of 355 

  Back to First Page 

SECTION 21 1300 – FIRE-SUPPRESSION SPRINKLERS 

A. GENERAL 

1. Sprinkler Heads 

a. All sprinklers installed shall be by the same manufacturer. 

b. Contractor shall select temperature ratings in accordance with NFPA 13. Provide 
Intermediate Rated (175°F-225°F) Sprinkler Heads in MDF and IDF Rooms. 

c. Provide quick response sprinkler heads throughout buildings. 

d. Center sprinklers in two directions in ceiling tile and provide piping offsets as required. 

e. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, 
and sprinkler escutcheons do not receive field paint finish.  Remove after painting.  
Replace painted sprinklers. 

2. Dry Sprinkler Systems shall utilize Nitrogen Generators to pressure system, in lieu of Air 
Compressor. 

a. Nitrogen Generator: Provide 98% purity nitrogen to the dry fire sprinkler system. 
System shall include filtration to remove water and hydrocarbons. Control Panel to 
monitor air compressor runtimes, nitrogen generator pressure, and operational 
mode locally and over the internet. Leak detection system capable of determining 
sprinkler system leak rates and give alerts if leaks develop within the piping system, 
nitrogen system, or compressed air system. The shall automatically switch between 
air bypass mode and nitrogen generating mode based on demands from the dry 
sprinkler system. System shall be FM Approved. 
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SECTION 21 2200 – CLEAN-AGENT FIRE EXTINGUISHING SYSTEM 

A. GENERAL 

1. Clean Agent Fire Suppression Systems should be considered for use to protect main server 
rooms and large data centers. Consult with the University project manager for each space 
that may utilize a clean agent system. 

2. Install Clean Agent Fire Suppression Systems in accordance with NFPA 2001. 

3. Interlock clean agent system with HVAC motorized dampers and building fire alarm system. 
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SECTION 21 3000 – FIRE PUMPS 

A. GENERAL 

1. Fire Pumps and Jockey Pumps shall be installed in accordance with NFPA 20. Fire pumps 
should only be provided where required to meet NFPA 13 or NFPA 14 pressure 
requirements. 

2. Provide access space around pumps for service; no less than minimum as recommended 
by manufacturer. Provide clearance in accordance with NEC for Controllers. 

3. Fire Pump Rooms shall be conditioned to maintain maximum 75°F and minimum 50°F 
temperatures. 

4. Fire Pumps: 

b. Horizontal base-mounted type; UL 448 and FM approved; horizontal shaft, single 
stage, double suction, direct connected, horizontally split casing, for 250 psi 
minimum working pressure. 

c. Vertical in-line type; UL 448 and FM approved; single stage, close coupled, radially 
split casing, for in-line mounting, for a minimum 250 psi working pressure. 

d. All pumps to have mechanical seals. 

5. Fire Pump Controller: 

e. Digital solid state starter with soft start and soft stop, in NEMA 2 enclosure, and 
shall include an automatic transfer switch to allow connection to an emergency 
generator. 

f. Circuit Breaker:  Comply with NFPA 20; minimum 100,000 amperes interrupting 
capacity. 

2. The controller shall be capable of interrupting a short circuit current at least 
equal to the available short circuit current in the controller supply circuit. 

3. This fire pump controller installation requires an withstand rating of not less 
than 100,000 amps RMS symmetrical at an operating voltage of 480 Volts. 
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DIVISION 22 – PLUMBING  
 

A. OWNER’S DESIGN CRITERIA: 

 

1. International Plumbing Code, 2018 Edition with Georgia Amendments. 

2. International Fire Code, 2018 Edition with Georgia Amendments. 

3. International Fuel Gas Code, 2018 Edition with Georgia Amendments. 

4. International Building Code, 2018 Edition with Georgia Amendments. 

5. National Electric Code, 2017 Edition. 

6. International Energy Conservation Code, 2015 Edition with Georgia Amendments. 

7. Americans with Disabilities Act, 2010 Edition. 

8. Rules and Regulations of the Safety Fire Commissioner 120-3-3, Dated January 1, 2020. 
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SECTION 22 0510 – GENERAL PLUMBING REQUIREMENTS 

A. GENERAL 

1. The design team is responsible for designing all systems for adequate clearances and 
access to all systems. The General Contractor, and its subcontractors, shall coordinate and 
schedule the installation of all work above the ceiling in accordance with manufacturer's 
installation instructions for all equipment. All trades shall participate and be required to 
attend special project meetings for the purpose of ceiling space coordination. Such 
coordination shall include, but is not limited to, the following work: 

a. Ceiling grid and Ceiling Tile Installation. 

b. Access Door Sizes, and Locations. 

c. Plumbing Piping and Valves. 

d. All Equipment. 

2. All equipment and accessories requiring service or adjustment, shall be easily accessible to 
within 3 feet of the finished ceiling. Equipment access may require the installation of 
service platforms. 

3. The contractor shall be solely responsible for determining, verifying, and complying with 
inspection requirements relative to the scope of work and with the authority having 
jurisdiction. All in-floor, in-wall, above ceiling, and pressure tests shall be inspected by the 
architect/engineer prior to cover-up. All inspection reports shall be in writing and supported 
by digital pictures where deficiencies are found. Once the deficiency is corrected a follow-
up inspection shall be made to verify compliance with the contract documents. 

4. Close Out Document Requirements: 

a. As-Built Drawings, Warranties, and Guarantees. 

b. Operation and Maintenance Manuals. 

c. Equipment Log with Model and Serial Numbers. 

d. Extra Equipment and Materials for Owner Stock. 

e. MEP Orientation for Plant Service. Provide video copy. 

f. Valve Tag lists and Diagrams. 

g. Piping Integrity Testing Videos. 

5. Operating and Maintenance Manuals 

a. Digital delivery of Operating and Maintenance Manuals: 

i. Take steps to reduce submittal file size. 
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ii. Do not scan in color or high resolution unless required for clarity. 

iii. Ensure any reproductions are legible. 

iv. Identify the manuals in the email subject line using the official project title, 
specification section and submitted item. 

v. Table of Contents (Index) sheets shall be included in the order listed with 
identifications typed in capital letters. 

vi. The O&M Pdf should contain bookmarks to each section of the manual, 
and bookmarks to each product. 

b. Physical delivery of Operating and Maintenance Manuals: 

i. Three (3) bound and indexed Operating and Maintenance Manuals shall 
be provided. 

ii. Data shall be bound in smooth surface hard back commercial quality 
three-ring notebooks with project identification shown on the front cover 
and binding back. Identification labels shall be typed and adhered with 
waterproof glue. 

iii. Notebooks shall have 9-1/2-inch by 11-1/2-inch covers with back width to 
permit the covers to lie parallel or to converge, and have not less than 1-
1/2-inch back width. 

iv. Index divider sheets of heavy Manila paper shall be inserted between 
each section of the Manual with a 2-inch x 1/3-inch ready-cut shield tab 
attached to each sheet for identification of sections. 

v. Data sheets and diagrams shall be 8-1/2-inch x 11-inch or be mounted on 
8-1/2-inch x 11-inch sheets of 16-pound paper if smaller, with reinforced 
11-inch mechanically perforated edges. Drawings and diagrams larger 
than 8-1/2-inch by 11-inch shall be folded up from the bottom to form a 
height of 11-inches and folded to the left to form a width of 8-1/2-inches. 

vi. Table of Contents (Index) sheets shall be provided in the order listed with 
identifications typed in capital letters. 

6. Contractor(s) to record and photograph the data plate information along with the location in 
the building and the name of the equipment(as designated on the blueprints) into an excel 
spreadsheet, on a CD, and to be submitted when the building is turned over to KSU, as 
part of the close-out documents. 

7. All equipment, piping, conduit, etc. within a renovated space which is abandoned shall be 
removed. If it cannot be removed it shall be properly capped plugged using the same type 
and gauge material as the existing system. 

8. Provide Pipe Sleeves in Slabs and Partitions: 
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a. Elevated Slabs:  Schedule 40 black steel pipe: Sleeves shall be sized to include the 
insulation with minimum gap around insulation. Install, without developing a 
break in the pipe insulation, according to the fire sealant manufacturer's 
installation instructions for a U.L. Listed assembly for a rated pipe penetration 
through a slab. Provide 4" high concrete curb around piping penetrating 
mechanical penthouse floor slabs. 

b. Rated Drywall Partitions: Schedule 40 black steel pipe. Sleeves shall be sized to 
include the insulation with minimum gap around the insulation. Install, without 
developing a break in the pipe insulation, according to the fire sealant 
manufacturer's installation instructions for a U.L. Listed assembly for a rated pipe 
penetration through a rated drywall wall/partition. 

9. Pipe sleeves in footings and foundation walls: 

a. Schedule 40 black steel pipe. 

b. Water pipe, distribution piping, soil or waste pipe or building drain passing under 
a footing or through a foundation wall shall be installed in a pipe sleeve, two pipe 
sizes larger than the pipe passing through. 

10. Seal sleeves and openings in mechanical room walls, fire rated partitions, and floors above grade 
vaportight, watertight, or for smoke/fire protection as applicable. 

11. Seal sleeves and openings in exterior walls vaportight or watertight as applicable. 

12. Piping Pressure Tests 

a. General: 

i. Complete tests prior to insulating. 

ii. Leaks shall be repaired, defective materials replaced, and system shall 
be retested. 

iii. Strike all joints in copper and steel piping under a pressure test. 

iv. Conduct tests prior to connecting to equipment or isolate equipment from 
system. 

v. No water pressure test shall be conducted in freezing weather where 
subject to freezing. 

vi. Test shall be maintained at conditions specified until approved but, in no 
event, for less than eight (8) hours minimum duration, unless otherwise 
noted. 

vii. Hydrostatic pressure tests shall maintain pressure without change, except 
that due to temperature change. 

b. Domestic Water System: Hydrostatic test; 150 PSIG. 
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c. Soil, Waste and Vent System: Static test; 10 feet minimum head. Test system in 
its entirety or in sections. Plug all openings except highest opening above the 
roof. Water shall be kept in the system, or in the portion under test, for a 
minimum of one (1) hour. Inspect the system, or the portion under test, after one 
(1) hour, the system shall be tight at all points. 

d. Storm Drain System: Static test; 10 feet minimum head. Test system in its 
entirety or in sections. Plug all openings except highest opening above the roof. 
Water shall be kept in the system, or in the portion under test, for a minimum of 
one (1) hour. Inspect the system, or the portion under test, after one (1) hour, the 
system shall be tight at all points. 

e. Multistory Buildings: Test tees shall be provided in soil, waste and storm drain 
piping to eliminate pressure testing of more than two floors at a time. 

f. Natural Gas System: Pressure test; 50 PSIG air or inert gas; 3 hours minimum 
duration.  Oxygen shall not be used. 

g. Force Main Piping: Hydrostatic Test; 100 PSIG. 

h. Piping Integrity Testing: 

i. At the completion of construction, the contractor shall have a full video 
inspection of the new underslab sanitary and storm piping systems to the 
cleanout located 5 feet outside the building to verify integrity of piping. 

ii. Any damage to the piping system shall be repaired prior to material 
completion. Provide an additional video inspection of the repaired areas. 

iii. Record inspection and provide a digital copy of the video with the O&M 
Manual. 

13. Equipment Bases and Housekeeping Pads: 

a. Provide housekeeping and equipment bases for all equipment. 

b. Bases/Pads shall be 4" High with a 4" overhang on all sides of the equipment. 

c. Provide a concrete pad at all pipe penetrations of floors in mechanical rooms 
above grade. 

14. Mechanical Rooms shall have epoxy floors extending to wall and 4-inches vertical on wall 
seamlessly. All floors shall slope at 2% to floor drains. 

15. Penthouses shall have epoxy floors extending to wall and 4-inches vertical on wall 
seamlessly. All floors shall slope at 2% to floor drains. 

 

B. DEMONSTRATION, TRAINING AND INSTRUCTIONS 
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1. A minimum of 40 total hours of training shall be provided for plumbing systems. Training 
shall occur in 3 hour sessions in the afternoon. 

2. A manufacturer's service representative shall provide the instructions for each piece of 
equipment on system when specified in other Sections of this Division. A manufacturer's 
sales representative is not acceptable. (The instructor shall not be a sales person, but shall 
have service experience on a continuing basis and be knowledgeable about the subject 
equipment). The contractor shall have training sessions recorded (audio and video) by a 
third party. 

3. The Contractor shall request the instruction date not less than 15 days of the desired date 
for coordination with the Using Agency. Operating manuals for the equipment/systems on 
which instructions are being given shall be in the possession of the operating personnel not 
less than 30 days prior to the date of instruction. 

4. An Owner Training Video shall be made separate from training sessions and professionally 
recorded. The video shall cover all equipment and systems addressed in the owner training 
sessions. 

5. The Contractor shall develop not less than three (3) copies of the instructions with an index 
for easy retrieval of information. 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 121 of 355 

  Back to First Page 

 

 

 

 

 

 

 

 

 

 

 

Page intentionally left blank 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 122 of 355 

  Back to First Page 

SECTION 22 0519 – METERS AND GAUGES FOR PLUMBING PIPING 

A. GENERAL 

1. All metering shall adhere to the KSU Utility Metering Standard dated March 1, 2016, 
Located in Appendix 12. 

2. Provide pressure gauge on incoming side of backflow preventer and pressure regulating 
assemblies. Provide one pressure gauge downstream from each backflow preventer or 
pressure reducing valve. 

3. Provide thermometers on water heating systems. Locate thermometer leaving thermostatic 
mixing and water heater. 

4. Install gauges and thermometers in locations where they are easily read from normal 
operating level. Install vertical to 45 degrees off vertical. 
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SECTION 22 0553 – IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

A. GENERAL 

1. Identify equipment such as pumps, water heaters, tanks, compressors and enclosed motor 
controllers with plastic nameplates. 

2. Where equipment is located above ceilings; Apply nameplate to ceiling grid for equipment 
located above accessible ceilings or to access panel for non-accessible ceilings. 

3. Identify control panels and major control components outside panels with plastic 
nameplates. 

4. Install Pipe Markers on all piping systems at the following Locations: 

a. Mechanical Equipment Rooms: 

i. Within 18 inches of each valve. 

ii. Within 36 inches of each 90 elbow, tee, connection to equipment or 
vessel and point where pipe exits room. 

iii. At not over 20 feet intervals along all exposed piping. 

b. Above Suspended Ceilings: 

i. Within 18 inches of each valve or valve assembly. 

ii. At tees, identify both main and branch within 36 inches of tee. 

iii. Within 36 inches of each 90 elbow. 

iv. At not over 15 feet intervals along all concealed piping. 

c. Piping Exposed in Rooms Other Than Mechanical Equipment Areas: 

i. Omit identification on piping, 1 inch exterior diameter or smaller (insulated 
or uninsulated) or exposed at connections to equipment or plumbing 
fixtures. 

ii. With the above exception, identify at not less than one point each piping 
run visible in each room, with identification on not over 20 feet intervals. 
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SECTION 22 0719 – PLUMBING PIPING INSULATION 

A. GENERAL 

1. Domestic Water: 

a. Domestic Hot, Tempered, and Circulating Piping:  1.5-inch thick rigid glass fiber 
with factory ASJ jacket. 

b. Domestic Cold Piping:  1-inch thick rigid glass fiber with factory ASJ jacket. 

2. Roof Drain Bodies: Flexible glass fiber; 1-1/2 inch thick. 

3. Roof Drainage Piping: Flexible fiberglass blanket type, ½-inch minimum thick. 

4. Waste Piping Handling HVAC Condensate: 1 inch thick phenolic foam with Saran vapor 
jacket. Insulate fittings with pipe insulation mitered to fit. 

5. Insulation exposed to the exterior or unconditioned spaces shall be wrapped with Aluminum 
Jacket. 
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SECTION 22 1005 – PLUMBING PIPING 

A. GENERAL 

1. A. Sanitary Sewer and Storm Drainage: 

a. All piping shall be cast iron pipe above and below slab on grade. 

b. Cleanouts shall be provided at the end of all restroom batteries, and they shall be 
readily accessible and located in the Men's restrooms where possible. 

c. Cleanouts shall be provided within the system run at intervals not to exceed 75 
feet maximum to the first manhole. 

d. In renovation projects, Camera all below slab sanitary and storm drainage piping 
that will be re-used to determine condition of piping and suitability for the new 
plumbing design. 

2. Water Piping: 

a. All piping shall be copper pipe with solder or press fit joints and copper fittings. 

b. Provide ball valves at all branch taps for isolation. Use globe valves for throttling. 

c. Isolation valves shall be provided for each floor of a multistory building, to isolate 
the floor from the main building water supplies. 

d. Isolation valves shall be provided for all banks of restrooms to isolate the 
restroom from the main water supplies for that floor. 

3. Pressure Reducing Valves: Zurn 500XL or equivalent. Sizes 2” and larger shall be flanged 
and equipped with regulated low flow bypass. 

4. Provide ample access for maintenance, service, and adjustment to all equipment, plumbing 
piping, and isolation valves. 

5. All exposed exterior gas piping shall be primed, painted(yellow), and labeled. All equipment 
supports shall be primed and painted. 

6. Provide unions in piping to all equipment and specialties to permit removal for service; 
unions shall be metal seat type. Provide insulating unions where needed. Dissimilar 
metals, i.e. copper and steel, shall not be installed to allow direct contact between the 
metals. Provide dielectric connections. 

7. Piping Integrity Testing: 

a. At the completion of construction, the contractor shall have a full video inspection 
of the new underslab sanitary and storm piping systems to the cleanout located 5 
feet outside the building to verify integrity of piping. 

b. Any damage to the piping system shall be repaired prior to material completion. 
Provide an additional video inspection of the repaired areas. 
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c. Record inspection and provide a digital copy of the video with the O&M Manual. 
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SECTION 22 1006 – PLUMBING PIPING SPECIALTIES 

A. GENERAL 

1. Floor Drains: 

a. Provide square floor drains in tile floors. 

b. Install floor drains at low points in floor. 

c. Install trap primer connections to all floor drains. 

d. Locate floor drains in all janitor's closets, mechanical rooms, and restrooms. 

2. Trap Primer Valves: 

a. Install unions on both sides of trap primer and distribution unit to ease 
maintenance and replacement. 

3. Cleanouts: 

a. Provide cleanouts at the end of each restroom battery. Try to locate in Men's 
Restrooms. 

b. Cleanouts to be readily accessible in the floor if possible. 

4. Hose Bibbs: 

a. Locate hose bibs under the lavatories for each gang restroom, and in strategic 
locations around the mechanical rooms, boiler rooms, chiller rooms, air handler 
rooms, and mechanical penthouses. 

b. A 1” domestic water line with hose bibb or non-freeze yard hydrant will be 
installed within 25 feet of air-cooled chillers. Any piping exposed to the exterior or 
unconditioned spaces shall have heat tracing installed to prevent freezing. 

c. A 2" Utility Hydrant should be installed at all Cooling Towers. 

d. Non- Freeze Wall Hydrants should be installed around the perimeter of the 
building spaced approximately 80'-100' apart. 

e. An isolation valve shall be provided for all Utility and Non-Freeze Wall and Yard 
Hydrants. The isolation valve shall be located at the closest readily accessible 
location of the supply piping. 

5. Grease Traps: 

a. All grease traps are to be installed outside the building as near as possible to the 
fixtures being served. 

b. Coordinate size requirements with The Cobb County Health Department. 
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6. Install water hammer arrestors complete with accessible isolation valve on hot and cold 
water supply piping to all fixtures and toilet batteries. Size and install in accordance with the 
(Plumbing and Drainage Institute Standard) PDI WH-201. 
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SECTION 22 3000 – PLUMBING EQUIPMENT 

A. GENERAL 

1. Domestic Water Heaters: 

a. Install water heater on concrete housekeeping base, sized minimum 4 inches 
larger than heater base.  Refer to Section 22 0510. 

b. Pipe relief valves to floor. 

c. Pipe drains to nearest floor drain. 

d. Water Heaters shall be electric or gas fired and shall be determined on a case by 
case basis for each project. 

e. Provide thermostatic mixing valves to control water temperature delivery to 
building. 

2. Pumps: 

a. Domestic Water Circulation Pumps shall be by Bell and Gossett, Grundfos, or 
Taco. 

b. Sump Pumps shall have oil alarm systems or shall be connected to oil separators 
to prevent hydraulic oil from discharging to the sanitary system. 
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SECTION 22 4010 – PLUMBING FIXTURES  

A. FLUSH VALVE WATER CLOSETS 

1. FIXTURE 'WC1'; WATER CLOSET (WH, FV (1.1/1.6 gpf), STD) 

a. Bowl: 

i. Manufacturers: 

1. American Standard Inc.; Model 2856.128 

2. Kohler Company; Model K-4325 

3. Sloan; Model ST-2459 

4. Toto; Model CT708U(G) 

5. Zurn; Model Z5615 - BWL 

ii. ASME 112.19.2M; 1.1gpf to 1.6 gpf operation range, wall hung vitreous 
china closet bowl, with elongated rim, 1-1/2 inch top spud, chromium 
plated nuts and washers, china bolt caps; standard accessible. 

2. FIXTURE 'WC2'; WATER CLOSET (WH, FV (1.1/1.6 gpf), ADA) 

a. Bowl: 

i. Manufacturers: 

1. American Standard; Model 2856.128 

2. Kohler; Model K-4325 

3. Sloan; Model ST-2459 

4. Toto; Model CT708U(G) 

5. Zurn; Model Z-5615-BWL 

b. ASME A112.19.2M; 1.1gfp to 1.6 gpf operation range, wall hung vitreous china 
closet bowl, with elongated rim, 1-1/2 inch top spud, chromium plated nuts and 
washers, china bolt caps; disabled access. 

3. FIXTURE 'WC3'; WATER CLOSET (FM, FV (1.1/1.6 gpf), STD) 

a. Bowl: 

i. Manufacturers: 

1. American Standard; Model 2234.001 
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2. Kohler; Model K-96053 

3. Sloan; Model ST-2009 

4. Toto; Model CT705UN (G) 

5. Zurn; Model Z-5655- BWL1 

ii. ASME A112.19.2M; 1.1 gpf to 1.6 gpf operation range, floor mounted 
vitreous china closet bowl with elongated rim, 1-1/2 inch top spud, 
chromium plated nuts and washers, china bolt caps; standard accessible. 

4. FIXTURE 'WC4'; WATER CLOSET (FM, FV (1.1/1.6 gpf), ADA) 

a. Bowl: 

i. Manufacturers: 

1. American Standard; Model 3043.001 

2. Kohler; Model K-96057 

3. Sloan; Model ST-2029 

4. Toto; Model CT705ULN (G) 

5. Zurn; Model Z-5665-BWL1 

ii. ASME A112.19.2M; 1.1 gpf to 1.6 gpf operation range, floor mounted 
vitreous china closet bowl with elongated rim, 1-1/2 inch top spud, 
chromium plated nuts and washers, china bolt caps; disabled accessible. 

B. URINALS 

1. FIXTURE 'UR1'; URINAL (WH, FV (0.125 gpf), STD) 

a. Urinal: 

i. Manufacturers: 

1. American Standard; Model 6590.001 

2. Kohler; Model K-4991-ET-0 

3. Sloan; Model SU-1009 

4. Toto; Model UT445U(V) 

5. Zurn; Model Z5758-U 
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ii. ASME A112.19.2M; 0.125 gpf, vitreous china, wall hung wash-out urinal 
fixture with integral trap, battery powered touchless electronic flush valve, 
and floor mounted carrier. 

2. FIXTURE 'UR2'; URINAL (WH, FV (0.125 gpf), ADA) 

a. Urinal: 

i. Manufacturers: 

1. American Standard; Model 6590.001 

2. Kohler; Model K-4991-ET-0 

3. Sloan; Model SU-1009 

4. Toto; Model UT445U(V) 

5. Zurn; Model Z5758-U 

ii. ASME A112.19.2M; 0.125 gpf, vitreous china, wall hung wash-out urinal 
fixture with integral trap, battery powered touchless electronic flush valve, 
floor mounted carrier, disabled accessible. 

C. WALL HUNG LAVATORIES 

1. FIXTURE 'LV1'; LAVATORY (WH, VC, ADA) 

a. Lavatory Basin: 

i. Manufacturers: 

1. American Standard; Model 0356.421 

2. Kohler; Model K-2007 

3. Sloan; Model SS-3103 

4. Toto; Model LT307 

5. Zurn; Model Z5341 

ii. ASME A112.19.2M; vitreous china, wall hung, 21" x 18" fixture with single 
hole drilling, front overflow, soap depression, drilled for floor mounted 
concealed arm carrier, disabled accessible. 

D. COUNTER MOUNTED LAVATORIES 

1. FIXTURE 'LV2'; LAVATORY (CT, VC, ADA) 

a. Lavatory Basin: 
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i. Manufacturers: 

1. American Standard; Model 0475.047 

2. Kohler; Model K-2196-1 

3. Sloan; Model SS-3102  

4. Toto; Model LT501 

5. Zurn; Model Z5111 

ii. ASME A112.19.2M; counter mounted, vitreous china, 20" x 17" oval with 
single hole drilling, front overflow, soap depression; disabled accessible. 

2. FIXTURE 'LV3'; LAVATORY (CT, VC, ADA) 

a. Lavatory Basin: 

i. Manufacturers: 

1. American Standard; Model 0497.221 

2. Kohler; Model K-2211 

3. Sloan; Model SS-3001 

4. Toto; Model LT569 

5. Zurn; Model Z5220 

ii. ASME A112.19.2M; undercounter mounted, vitreous china, 17"x14"x5.5", 
front overflow, disabled accessible. 

E. COUNTER MOUNTED SINKS 

1. FIXTURE 'SK1'; SINK (SS, CT, 22" x 19" SC, ADA) 

a. Sink: 

i. Manufacturers: 

1. Elkay; Model LRAD-22196 

2. Just; Model SL-ADA-2219-A-GR 

ii. ASME A112.19.3M; 18 gauge, type 304 stainless steel, single 
compartment 22 x 19 x 6 -inches overall with 3  -hole drilling for faucet, 3-
inch drain opening; ADA accessible. 

F. SPECIALTY SINKS 
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1. FIXTURE 'SK2'; SINK (SS, UC, 22" x 19" SC) 

a. Sink: Undermount Stainless Steel Sink 

i. Manufacturers: 

1. Elkay; Model ELUHAD211555 

2. Just; Model USF-ADA-1824-16 

ii. ASME A112.19.3M; 18 gauge, type 304 stainless steel, single 
compartment 21 x 15.75 x 5.375 -inches overall, 3-inch drain opening. 

2. FIXTURE 'SK3'; SINK (SS, SM, 19" x 17" SC) 

a. Sink: Surface Mounted Stainless Steel Sink 

i. Manufacturers: 

1. Elkay; Model PSLVR1917 

2. Just; Model SL-ADA-17519-16-GR 

ii. ASME A112.19.3M; 18 gauge, type 304 stainless steel, single 
compartment 16 x 11.5 x 6.125 -inches overall, 3-inch drain opening, 
disabled accessible. 

G. MOP BASINS 

1. FIXTURE 'MB1'; MOP BASIN (TERRI, FM 24" x 24" x 12") 

a. Mop Basin: 

i. Manufacturers: 

1. Acorn; Model TNC-24 

2. Fiat; Model TSBC-1610 

3. Stern-Williams; Model SBC-1700 

ii. ASME A112.19.1M terrazzo stone, one piece basin, neo-corner, 24 x 24 x 
12-inches overall with integral stainless steel grate with quick connect 
drain. Wall hung faucet, with hose and bracket. 

H. MISCELLANEOUS FIXTURES 

1. FIXTURE 'WMB1'; WASHING MACHINE BOX 

a. Washing Machine Box Assembly 

i. Manufacturers: 
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1. Guy-Gray; Model FB200 

2. Acorn; Model 8185 

ii. 20-gauge white powder-coated metal box, pre-punched, sloped to drain, 
2-inch connection, 1/2"-inch FIP hose angle valves; with 18-gauge white 
powder-coated metal face frame/flange. 

2. FIXTURE 'IMB1'; ICEMAKER SUPPLY BOX 

a. Icemaker Box Assembly 

i. Manufacturers: 

1. Guy-Gray; Model BIM 875 

2. Oatey; Model 38687/38689 

ii. 20-gauge steel with powder-coated white finish; 1/2"-inch FIP inlet by 
1/4"-inch outlet compression angle valve with 1/2"-inch MPT connection. 

I. EMERGENCY SHOWERS AND EYE WASHES 

1. FIXTURE 'ES/EW1'; EMERGENCY SHOWER AND EYE WASH (Free Standing) 

a. Manufacturers: 

i. Haws; 8309WC 

ii. Speakman; Model SE-1200 

iii. Guardian; Model GBF1994 

iv. Water Saver; Model SSBF994 

v. ANSI Z358.1 and ANSI 117.1; ADA shower and eye wash assembly with 
galvanized steel stanchion, ABS shower head with pull rod & stay-open 
shower valve; thermostatic mixing valve assembly for providing 'tepid water'. 

2. FIXTURE 'ES/EW2'; EMERGENCY SHOWER/EYEWASH (Recessed) 

a. Manufacturers: 

i. Haws; Model 8356WCC 

ii. Water Saver; Model SSBF2150 

iii. Guardian; Model GBF2150 

iv. ANSI Z358.1 and ANSI 117.1; ADA Recessed wall mounted combination 
shower/eyewash assembly; below ceiling chrome plated shower head 
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with pull down lever activation. Pull down eyewash mounted in recessed 
cabinet; thermostatic mixing valve assembly for providing 'tepid water'. 

J. ELECTRIC WATER COOLERS 

1. FIXTURE 'EWC1'; ELECTRIC WATER COOLER (HI-LO w/Bottle Filling Station) 

a. Water Cooler 

i. Manufacturers: 

1. Elkay; Model  LZSTL8WSLK 

2. Oasis; Model PG8EBFSL 

3. Halsey Taylor; Model HTHB-HACG8BLSS-WF 

ii. ARI-1010; Bi-level, with ADA unit on the right, wall mounted electric water 
cooler assembly with stainless steel water surfaces, heavy duty 
galvanized steel wall mounting frame, 'sandstone' paint or vinyl finish 
cabinet, elevated anti-squirt bubblers with stream guard, automatic 
stream regulators; front and side push button actuators; high efficiency 
cooling tank and air cooled coil delivering 8.0 gph 50-degree water at 90-
degree ambient air temperature; with ADA compliant bottle filling station. 
Bottle filling station to have no touch sensor activation with 30 second 
shut-off timer, filter, and 1.1 gpm flow rate. 

2. FIXTURE 'EWC2'; ELECTRIC WATER COOLER (HI-LO MODULAR with Bottle Filling 
Station) 

a. Water Cooler 

i. Manufacturers: 

1. Elkay; Model LZWS-LRPBM28K 

2. Oasis; Model M8WREBF 

3. Halsey Taylor; Model HTHBWF-OVLSER-I 

b. ARI-1010; Bi-level, ADA unit on right, stainless steel modular type electric water 
cooler assembly with round or oval bowls, integral heavy duty galvanized steel 
mounting frame, elevated anti squirt bubblers with stream guard, automatic 
stream regulators; front actuator buttons; recessed cooling unit consisting of high 
efficiency cooling tank and air cooled coil delivering 8.0 gph 50-degree water at 
90-degree ambient air temperature; with ADA compliant bottle filling station. 
Bottle filling station to have no touch sensor activation with 30 second shut-off 
timer, filter, and 1.1 gpm flow rate. 

K. FIXTURE ACCESSORIES 

1. FLUSH VALVES – Campus Standard 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 141 of 355 

  Back to First Page 

a. Water Closet Flush Valve (Dual Flush Electronic Water Closet Valve) 

i. Manufacturers: 

1. Sloan Model; ECOS 111 

2. American Standard; Model 606B.761 w/PK00.HAC 

3. Zurn; Model ZR6000AV-WS1-DF-HW 

ii. ASME A112.18.1; Exposed chrome plated diaphragm type with hardwired 
infrared sensor operated flush valve with heavy duty cast escutcheon with 
set screw, integral screwdriver stop, vacuum breaker; 1 1/2 inch top spud, 
11 1/2-inches high; 1 solid-ring supports; 1.1/1.6 gpf dual flush. 

b. Urinal Flush Valve (Electronic Urinal Valve) 

i. Manufacturers: 

1. Sloan; Model ECOS 186 

2. Zurn; Model ZEMS6003PL-ULF 

3. American Standard; Model 606B.013 w/PK00.HAC 

ii. ASME A112.18.1; Exposed chrome plated diaphragm type hardwired 
infrared sensor operated flush valve with heavy duty cast escutcheon with 
set screw, integral screwdriver stop, vacuum breaker; 3/4 inch top spud, 
11 1/2-inches high; 1 solid-ring support; 0.125 gpf maximum flush. 

2. FLUSH VALVES – Budget Reduction Option Only 

a. Water Closet Flush Valve (Dual Flush Water Closet Valve) 

i. Manufacturers: 

1. Sloan “Upper Cut”; Model WES-111-YK 

2. Zurn “Aqua Vantage”; Model Z6000AV-WS1-DF-YK 

ii. ASME A112.18.1; Exposed chrome plated diaphragm type with battery 
powered sensor operated flush valve, non-hold open, heavy duty 
escutcheon with set screw, integral screwdriver stop, vacuum breaker; 1 
1/2 inch top spud, 11 1/2-inches high; 1 solid-ring supports; 1.1/1.6 gpf 
dual flush. 

b. Urinal Flush Valve (Urinal Valve) 

i. Manufacturers: 

1. Sloan; Regal Optima 186-0.125-YK 
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2. Zurn; Aqua-Vantage Z6003AV-ULF-YK 

3. American Standard; Model 6145013.002 

ii. ASME A112.18.1; Exposed chrome plated diaphragm type with side 
oscillating handle,non-hold open, heavy duty cast escutcheon with set 
screw, integral screwdriver stop, vacuum breaker; 3/4 inch top spud, 11 
1/2-inches high; 1 solid-ring support; 0.125 gpf maximum flush. 

3. SEATS 

a. Water Closet Seat (Elongated, open front, less lid, white) 

i. Manufacturers: 

1. Bemis; Model 1655SSC 

2. Beneke; Model 527SS 

3. Kohler; Model K-4666-S-C 

4. Church; Model 9500SSC 

5. Centoco; Model 1500 series 

6. Zurn; Model Z-5955-SS-LL 

ii. Extra heavy weight, injection molded solid plastic, open-front, less lid, 
molded bumpers, external check hinges and stainless steel posts. 

4. FAUCETS 

a. Lavatory Faucet (Electronic with standard spout) – Campus Standard 

i. Manufacturers: 

1. American Standard; Model 605B.105 w/PK00.PAC and 
605TMV1070 

2. Chicago; Model 116.102 AB 1 w/240.630.00.1 and 131-ABNF 

3. Sloan; Model EAF-100-P w/MIX-135-A 

4. Zurn; Model Z6913-XL-TMV-1-ACA-FS 

ii. ASME A112.18.1M; Chrome plated brass electronic supply fitting with 
below counter ASSE 1070 thermostatic mixing valve, Plug in transformer 
with 6’ cord, infrared sensor, water proof electronics with 60 second wash 
cycle, a 2 second maximum run-on time, aerator, 0.5 gpm; less grid drain. 

b. Lavatory Faucet (Single lever) – Budget Reduction Option Only 
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i. Manufacturers 

1. American Standard; Model 6114.110.002 

2. Chicago; Model 420-E2805ABP 

3. Moen; Model 8422F05 

4. Zurn; Model Z81000-XL-3M 

ii. ASME A112.18.1M; Chrome plated brass combination supply fitting with 
standard chrome plated brass handles, ADA, standard spout, aerator, 0.5 
gpm; less drain. 

c. Counter Mounted Sink Faucets (8-inch spread w/ gooseneck spout - Lavatories 
or Sinks) 

i. Manufacturers: 

1. Chicago; Model 201-A-3GN8A-E3VP 

2. T&S Brass; Model B-2688-78-79A 

3. Zurn; Model Z-831-C4-2F-ICT 

ii. ASME A112.18.1M; Chrome plated brass double service, 8-inch 
widespread gooseneck lavatory combination supply fitting rigid hi-arc 
gooseneck spout, aerator; 4-inch wrist handles, 1.5gpm; less drain. 

d. Mop Basin Faucet (w/ integral check stops and vacuum breaker) 

i. Manufacturers: 

1. Chicago; Model 897-RCF 

2. Speakman; Model SC-5811-RCP-CK 

3. T&S Brass; Model B-0667-RGH 

ii. ASME A112.18.1M; Rough Chrome plated brass exposed yoke wall-
mount utility faucet assembly with integral stops and vacuum breaker, 
bucket hook, and threaded hose end, rough chrome finish. 

e. Mop Basin Accessories: 

i. Mop Basin Hose and Bracket 

1. Manufacturers: 

a. Florestone MR-370 

b. Fiat 832-AA 
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c. Stern-Williams T-35 

2. .625" outside diameter x 36" long, heavy duty hose with .75" 
coupling and wall-mounted stainless steel bracket with spring 
loaded rubber grip. 

3. Mop Hanger 

a.  Manufacturers: 

i. Florestone MR-377 

ii. Fiat 889-CC 

iii. Stern-Williams T-40 

b. 24" long stainless steel with 3 spring loaded rubber mop 
handle grips. 

4. Mop Basin Wall Guards 

a. Manufacturers: 

i. Florestone  

ii. Fiat MSG-2424 

iii. Stern-Williams BP 

b. Two 24" long polished 20 gauge, type 304 stainless steel 
panels. 

5. DRAINS 

a. Lavatory Drains (Flat grid off-set drain) 

i. Manufacturers: 

1. Dearborn; Model 760W 

2. EBC; Model SG7WC 

3. Kohler; Model K-13885 

4. McGuire; Model 155-WC 

5. Sanitary-Dash; Model R7308 

6. Zurn; Model Z-8746 

ii. ASME A112.18.1M; 1 1/4" inch diameter chrome plated brass flat grid 
type drain with offset 17-gauge tailpiece. 
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b. Counter Mounted Sink Drains (Flat off-set 3 1/2-inch grid) 

i. Manufacturers: 

1. EBC; Model SF8WC 

2. Elkay; Model LKAD18 

3. Just; Model J-ADA-35-FS 

4. McGuire; Model 1149WC 

5. Zurn; Model Z-8750 

ii. ASME A112.18.1M; 1 1/2" inch diameter chrome plated brass grid type 
strainer/drain assembly with offset 20-gauge off-set tailpiece. 

6. SUPPLY STOPS 

a. Lavatory, Counter Mounted Sink, and Electric Water Cooler Supply Stops (3/8"-
inch, 1/4 turn; Loose Key) 

i. Manufacturers: 

1. Brasscraft; Model SR1512AC-LK 

2. Dearborn; Model SR1512-LK 

3. EBC; Model LA10-K 

4. McGuire; Model 165LK 

5. Zurn; Model Z-8820-LR-LK 

ii. ASME A112.18.1M; Chrome plated brass angle heavy duty stop with 
nonmetal-to-metal seat and removable actuator key; supply tubing and 
escutcheon plate. 

7. TRAPS 

a. Lavatory Traps (1 1/4"-inch Adj. 'P') 

i. Manufacturers: 

1. EBC; Model TA-125-CF 

2. Dearborn; Model 707 DFBN 

3. Kohler; Model K-9000 

4. McGuire; Model 8872 
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5. Zurn; Model Z-8700 

ii. ASME A112.18.1M; Chrome plated cast brass, 17-gauge P-trap 
assembly with cast brass nuts, cleanout plug and heavy duty escutcheon. 

b. Counter Mounted Sink Traps (1 1/2"-inch Adj. 'P') 

i. Manufacturers: 

1. EBC; Model TA-150-CF 

2. Dearborn; Model 710 GDFBN 

3. Kohler; Model K-9000 

4. McGuire; Model 8912 

5. Zurn; Model Z-8702 

ii. ASME A112.18.1M; Chrome plated cast brass, 17-gauge P-trap 
assembly with cast brass nuts, cleanout plug and heavy duty escutcheon. 

8. CARRIERS 

a. Water Closets: Commercial Type with a 500 pound support weight capacity, 
adjustable vertically and horizontally from the faceplate, with base support, 
adjustable coupling, gasket, and chromium plated through bolts, and acron nuts. 

b. Urinals: Commercial Type, floor mounted, with hanger plates. 

c. Lavatories: Commercial type, floor mounted, with concealed arm supports. 

d. Electric Water Coolers: Commercial Type, floor mounted, with hanger plates. 

e. Carrier Manufacturers: Josam, Wade, Watts, J.R.Smith, and Zurn 

9. ADA FIXTURE INSULATION 

a. Manufacturers: 

i. EBC; Model 1K Series 

ii. McGuire; Model 'Pro-Wrap' Series 

iii. Plumberex; Model Pro-2000 Series 

iv. True-Bro; Model 'Lav Guard' Series 

v. Zurn; Model 'Trap Wrap' Series 

b. Insulation assembly shall be for supply stops & tubing; drains (including off-sets) 
and P-traps under all ADA lavatories and counter sinks. 
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c. ANSI A117.1, ADA4.19.4; Fully molded, anti-bacterial flexible vinyl insulation 
assembly, minimum 1/8"-inch wall thickness, white in color, self-extinguishing 
meeting ASTM D635, and have a K-value of 1.17. 
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DIVISION 23 – HEATING, VENTILATING AND AIR-CONDITIONING (HVAC) 

A. OWNER'S DESIGN CRITERIA 

1. Kennesaw State University Metering Standard. 

2. Where requirements of these specifications exceed specified codes and ordinances, conform 
to these specifications. 

3. Materials and equipment included in Underwriters Label Service shall bear that label. 
Electrical equipment shall be U.L. approved as installed. 

4. Permits and Codes: Refer to the General Conditions. 

5. Fire Prevention Precautions in Cutting and Welding Areas: Conform to Article 2605 Fire 
Prevention Precautions, Georgia State Minimum Standard Fire Prevention Code (International 
Fire Code), 2018 Edition, with all Georgia State Amendments, for all work involving cutting 
and welding. 

6. HVAC: Conform to the Georgia State Minimum Standard Mechanical Code, International 
Mechanical Code, 2018 Edition with all Georgia State Amendments. 

7. Energy: Conform to the Georgia State Energy Code for Buildings, International Energy 
Conservation Code, 2015 Edition with all Georgia State Amendments. 

8. All Work: Conform to State of Georgia Chapter 120-3-3 "Rules of Safety Fire Commissioner, 
Rules and Regulations, January 1, 2020", and ADA. 

9. Electrical: Refer to Division 26. Conform to the National Electrical Code, 2017 Edition, NFPA 
70. 

10. Building Code: Conform to the Georgia State Minimum Standard Building Code, International 
Building Code, 2018 Edition with all Georgia State Amendments. 
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SECTION 23 0510 – GENERAL MECHANICAL REQUIREMENTS 

A. DEFINITIONS 

1. Manufacturer's Representatives: Wherever MANUFACTURER'S REPRESENTATIVE is 
referred to in this division, said representative shall be regularly employed by the 
manufacturer to perform similar activities to those called for herein, which indicates his 
competence in that field of work. 

2. Concealed: Where the word concealed is used in this Division, it shall mean items above 
ceilings, in attics, in crawl spaces, in chases, in tunnels, in cabinet work, and under 
counters or equipment so as to be not visible from an elevation of 5 feet at a horizontal 
distance of 10 feet. 

3. Finished Spaces or Areas: Where finished spaces or areas are referred to in this Division, it 
shall mean all spaces except concealed spaces, mechanical rooms, or boiler rooms unless 
otherwise noted. 

4. Provide:  Furnish and install. 

5. Control and Interlock Wiring: All wiring, both line voltage and low voltage, other than power 
wiring from an electrical distribution panel, through the primary control device, to the item of 
equipment. 

6. Primary Control Device: That ONE device for any item of equipment which interrupts power 
flow during normal operation.  Where magnetic starters are provided, they are the primary 
control.  For items not switches by starters, the primary control device will be that ONE 
thermostat, time clock, manual switch, aquastat, P.E. switch, or relay performing the 
primary switching. 

7. Diagrammatic: A drawing that shows arrangement and relations (as of parts).i.e.: A 
diagrammatic drawing uses symbols rather than pictorial representation of pipes, ducts, 
conduit and other items shown and is not necessarily to scale.  Arrangement, location, and 
sizes shown are firm. 

8. Readily Accessible: Items requiring maintenance shall be available for close approach for 
maintenance or use in a space, through an access door from floor elevation, or above a 
lay-in ceiling though an access point by maintenance staff safely standing on a ladder no 
taller than the ceiling. 

9. Noted, Indicated or Shown: Where the terms "Noted", "Indicated" or "Shown" are used in 
these specifications, the words "in the specifications or on the plans" shall be inferred. 

10. Detail: Where reference is made to a Detail, the Detail shall be on the plans unless 
otherwise noted. 

11. Specifications: Where reference is made to these specifications, it shall be inferred in this 
Division of specifications. 

12. Notification by the Contractor, and Instructions to the Contractor: Where reference is made 
in these specifications to notification by or instructions given to the Contractor, it shall be 
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inferred that the Design Professional shall be the instructor or shall be notified, as the case 
exists. 

13. Division or Section Reference: Where reference is made to another Division or Section 
within this Division, refer to specifications table of contents for Division, Section, or Page 
Number. 

14. Flow Diagram: A single-line, two-dimension, non-scaled drawing depicting arrangement 
and sequence of equipment, valves, controls, thermometers, gauges, and other specialty 
devices in a pipe or duct system. 

 
B. OPERATING AND MAINTENANCE MANUALS 

 

1. Operating and Maintenance Manuals shall be prepared by the Contractor for all equipment 
and be submitted for review a minimum of two months prior to the request for Material 
Completion. 

2. Digital delivery of Operating and Maintenance Manuals: 

a. Operating and Maintenance Manuals may be delivered digitally. 

b. Prepare the Operating and Maintenance Manuals as described above. Take 
steps to reduce submittal file size. 

c. Do not scan in color or high resolution unless required for clarity. 

d. Ensure any reproductions are legible. 

e. Table of Contents (Index) sheets shall be included in the order listed with 
identifications typed in capital letters. 

f. Identify the manuals in the email subject line using the official project title, 
specification section and submitted item. I.E. Project No. G-xxx, Addition to 
Administrative Building. 

3. Each Manual shall contain the following information, data and drawings: 

a. Copies of submittals (with Design Professional's review comments and stamp), 
equipment and materials. 

b. Manufacturer's installation, operating and maintenance instructions for each item 
of equipment with moving parts including recommended frequency of inspections 
and maintenance for one year of facility operation. 

c. Manufacturer's list of renewal parts for each item of equipment with 
recommended stock items and quantities indicated. 

d. Control diagrams, electrical interlock diagrams, and control valve lists. 
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e. Copies of as-built shop drawings showing layouts and construction details. 

f. Copies of Test and Balance Reports including list of instruments and description 
of methods employed. 

 
C. PRODUCT DELIVERY, STORAGE, AND PROTECTION 

 

1. Accept all products on site in factory-fabricated protective containers.  Inspect for damage. 

2. Store products in a clean dry place and protect from weather and construction traffic. 

3. Handle products carefully to avoid damage to components, enclosures, and finish. 

4. After placement, protect products from damage during construction, by all trade contractors. 

5. Protect equipment nameplates and labels from damage, being painted, scaring, etc. 

 
D. WARRANTY 

 

1. Refer to Section 01 7000 - Contract Closeout, for additional warranty requirements. 

2. Submit manufacturers' warranties prior to final inspection. Refer to the General Conditions. 

3. Correct any defective Work within a one year period after Date of Material Completion. 
Provide HVAC Installer's warranty letter dated the date of the Material Completion 

4. Where warranties beyond the Contractor's one (1) year warranty are specified, the 
additional warranty time shall start on the same date as the Contractor's warranty. 

 
E. DESIGN CRITERIA 

 

1. Redundancy is desired in HVAC equipment: 

a. Air handling systems (manifold AHU’s). 

b. Air handling unit fans (fan array). 

c. Secondary chilled and heating water pumps (100% redundancy). 

d. Chillers (minimum 120% of connected load). 

e. Boilers (minimum 120% of connected load). 

f. Computer room air conditioners (100% redundancy). 
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2. All buildings shall include chilled and heating water stub-outs (U.G.) for future connection to 
district energy plants.  Stub-outs shall extend minimum 5 foot beyond building exterior wall. 

3. Use of roof mounted HVAC equipment is strongly discouraged. 

4. Where possible, fans should be direct drive type. 

5. In general KSU prefers non-condensing firetube boiler hot water plants, optionally a hybrid 
(high-mass condensing & non-condensing boilers) hot water boiler plant would be 
acceptable; if either is not feasible, high mass condensing boilers are mandatory versus a 
low-mass type condensing boiler. 

6. Chiller preferences: 

a. Water-cooled systems (preferred chilled water system type): magnetic bearing 
centrifugal type chillers with VFD. 

b. Manufacturers: Daikin, JCI, or Trane. 

c. All chiller and cooling towers shall include sound attenuation packages.  Specify 
noise criteria for equipment components. Noise criteria shall be provided for the 
full operating range of the chiller. 

7. In general A/V closets shall be ventilated by dedicated air terminal unit or ventilation fan. 

8. In general data and A/V rooms shall be conditioned by dedicated ductless split system with 
cooling capability down to 0F degrees. 

9. Design documents shall include projects anticipated energy use intensity (EUI) estimates 
based on Energy Star median.  www.energystar.gov/ 

10. In general the use of grooved hydronic pipe is acceptable where readily accessible. 

 
F. MECHANICAL SLEEVE SEALS 

 

1. Manufacturers: Link-Seal series 300M as manufactured by Thunderline Corporation, 
Metraseal by Metraflex or Advance Products and Systems Innerlynx. 

2. Synthetic rubber elements linked together to form a watertight seal between pipe and 
opening for penetrations. 

3. Openings in new construction shall be provided with schedule 40 pipe sleeves having 10 
gauge leak plate, 4-inch larger than sleeve O.D., welded thereto and poured in place. 

 
G. MANUFACTURED CURBS, EQUIPMENT RAILS AND OTHER ROOF ASSEMBLIES 

 

1. Manufactured Curbs: 
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a. The Pate CompanyPC-*:  www.patecurbs.com  

b. ThyCurb TC-*: www.thybar.com  

2. Manufactured Equipment Rails: 

a. The Pate CompanyES-*:  www.patecurbs.com  

b. ThyCurb TEMS-*: www.thybar.com  

3. Manufactured Curbs, Equipment Rails, and Other Roof Mounting Assemblies:  Factory-
assembled hollow sheet metal construction with fully mitered and welded corners, integral 
counterflashing, internal reinforcing, and top side and edges formed to shed water. 

4. Equipment Rails:  Two-sided curbs in straight lengths, with top of rail horizontal for 
equipment mounting. 

5. Pipe, Duct, and Conduit Mounting Pedestals:  Vertical posts, minimum 8 inches square 
unless otherwise indicated. 

 
H. PREFABRICATED PIPE CURB 

1. Manufacturers: Pate, ThyCurb. 

 
I. INSTALLATION 

1. Clearance above and in front of electrical switchgear, electrical power panels or control 
panels shall be maintained by mechanical systems so that no mechanical ducts, pipes, 
vents or equipment is routed above or across the space directly above this equipment in 
conformance with the National Electrical Code. 

2. All equipment shall be installed in accordance with manufacturers' published installation 
instructions shipped with the equipment. In the event there is a discrepancy between these 
specifications or Drawings and the manufacturers' instructions, no work shall be performed 
until additional instructions are received. 

3. Install and connect all appliances, equipment, and appurtenances as specified, indicated or 
required in accordance with the manufacturer's instructions and recommendations. Furnish 
and install complete auxiliary piping, water seals, valves, electric connections, and similar 
items, recommended by the manufacturer or as required for proper operation. 

4. Equipment, valves and other items installed under this division requiring service shall be 
installed to be readily accessible. Refer to definitions in this section. 

5. Route piping and ductwork to avoid skylights, translucent, and transparent ceilings. 

6. Pipe Sleeves in Slabs, Masonry Walls and Partitions: 

a. Provide sleeves in all slabs and walls/partitions unless otherwise noted. 

http://www.patecurbs.com/
http://www.thybar.com/
http://www.patecurbs.com/
http://www.thybar.com/
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b. Omit sleeves on cast iron pipe through slabs on grade. 

c. Provide sleeve seals where pipe passes thru building wall to a below grade 
location. 

d. Elevated Slabs: Schedule 40 black steel pipe: Sleeves shall be sized to include 
the insulation with minimum gap around insulation. Install, without developing a 
break in the pipe insulation, according to the fire sealant manufacturer's 
installation instructions for a U.L. Listed assembly for a rated pipe penetration 
through a slab. 

e. Masonry Partitions:  Schedule 40 black steel pipe: Sleeves shall be sized to 
include the insulation with minimum gap around insulation. Install, without 
developing a break in the pipe insulation, according to the fire sealant 
manufacturer's installation instructions for a U.L. Listed assembly for a rated pipe 
penetration through a rated masonry wall/partition. 

f. Omit sleeves in openings core drilled in masonry partitions. 

g. Rated Drywall Partitions: Twenty gage galvanized steel. Sleeves shall be sized to 
include the insulation with minimum gap around the insulation. Install, without 
developing a break in the pipe insulation, according to the fire sealant 
manufacturer's installation instructions for a U.L. Listed assembly for a rated pipe 
penetration through a rated drywall wall/partition. 

h. Non-Rated Drywall Partitions: Omit sleeves. 

7. Pipe sleeves in footings and foundation walls: 

a. Schedule 40 black steel pipe. 

b. Chilled water, heating water, condenser water, refrigerant, or process piping 
passing under a footing or through a foundation wall shall be installed in a pipe 
sleeve, two pipe sizes larger than the pipe passing through. 

c. Sleeves in walls to spaces below grade shall be provided  with 10 gauge leak 
plates. 

8. Seal sleeves and openings in mechanical room walls, fire rated partitions, and floors above 
grade vaportight, watertight, or for smoke/fire protection as applicable. Refer to Section 07 
8400 

9. Seal sleeves and openings in exterior walls vaportight or watertight as applicable. Refer to 
Section 07 9000. 

10. Install roof equipment support rails spanning roof joists. 

 
J. SPACE CONDITIONING DURING CONSTRUCTION 

1. Coordinate with the Contractor regarding the limits of space conditions specified or 
requested by other trade sections. 
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2. Assist the Contractor in the preparation of the construction schedule and determine to what 
extent the project's HVAC system can be operated within the restrictions listed below to 
help maintain those conditions. 

3. Ducted air handling systems shall not be placed into operation for testing or for temporary 
space conditioning until all walls in areas served by the system have been prepared for 
painting and the building is broom clean. 

4. The building's HVAC system shall be kept clean during the entire construction process. 
Protect equipment, motor, ducts, pipes from dirt and debris. 

5. Filters during construction: 

a. Provide and maintain filters on all air handling equipment and terminal units used 
for space conditioning during construction. 

b. Provide and maintain filters on all return air grilles once ceilings are installed 
when air handling equipment or terminal units are used for space conditioning 
during construction. 

c. Provide filters with a minimum MERV rating of 8. 

6. Heating Terminal units such as unit heaters, cabinet heaters and finned radiation may be 
used for temporary heat during construction. Clean to new condition. 

 
K. PIPING PRESSURE TESTS 

1. General: 

a. Provide 48 hours notification to the Design Professional and commissioning 
agent in advance of any test. 

b. Complete tests prior to insulating. 

c. Leaks shall be repaired, defective materials replaced, and system shall be 
retested. 

d. Strike all joints in copper and steel piping under a pressure test. 

e. Conduct tests prior to connecting to equipment or isolate equipment from system. 

f. No water pressure test shall be conducted in freezing weather where subject to 
freezing. 

g. Test shall be maintained at conditions specified until approved but, in no event, 
for less than eight (8) hours minimum duration, unless otherwise noted. 

h. Hydrostatic pressure tests shall maintain pressure without change, except that 
due to temperature change. 

L. EQUIPMENT BASES AND HOUSEKEEPING PADS 
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1. Provide housekeeping and equipment bases as shown or listed below. Rough up slab 
under bases before pouring concrete. 

2. Materials: Refer to Section 03 3000 - Cast-in-Place Concrete. Omit test cylinders for 
concrete poured  under this section. 

3. Bases/Pads shall be rectangular with vertical sides 4-inches from centerline of anchor bolts 
or 2 inches from edges of equipment supports, whichever provides the larger dimension, 
side of equipment or base edge, unless otherwise noted. 

M. EQUIPMENT BACKBOARDS 

 

1. General:  Provide wood backboards for installation of surface mounted control panels, 
enclosed motor controllers, variable frequency controllers, and where shown. 

2. Type:  3/4-inch thick grade 1 fire retardant treated plywood supported by 3/4" x 3/4" x 1/8" 
aluminum angle frame attached to wall with 1/4-inch toggle bolts for hollow masonry, 
expansion shields for solid masonry. 

3. Finish:  Frame and board with two coats light gray enamel paint. 

 
N. STARTING EQUIPMENT AND SYSTEMS 

 

1. Adjust equipment for proper operation within manufacturers' published tolerances. 

2. Demonstrate proper operation of systems and equipment to the Owner 's designated 
representative. 

 
O. DEMONSTRATION, TRAINING AND INSTRUCTIONS 

 

1. A minimum of 40 total hours of training shall be provided for mechanical, electrical, 
plumbing, and fire protection systems. Training shall occur in 3 hour sessions in the 
afternoon. 

2. Training shall include a minimum of 24 hours of training dedicated to building controls; of 
which at least 4 hours shall be field training and at least 20 hours for classroom instruction. 

3. A manufacturer's service representative shall provide the instructions for each piece of 
equipment on system when specified in other Sections of this Division. A manufacturer's 
sales representative is not acceptable. (The instructor shall not be a sales person, but shall 
have service experience on a continuing basis and be knowledgeable about the subject 
equipment.) 
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4. The Contractor shall request the instruction date not less than 15 days of the desired date 
for coordination with the Using Agency. Operating manuals for the equipment/systems on 
which instructions are being given shall be in the possession of the operating personnel not 
less than 30 days prior to the date of instruction. 

5. An Owner Training Video shall be made by the contractor(s) separate from training 
sessions and professionally recorded. The video shall cover all equipment and systems 
addressed in the owner training sessions. 

6. The Contractor shall develop not less than three (3) copies of the instructions with an index 
for easy retrieval of information. 

 
P. CLEANING AND PROTECTION 

 

1. All materials, equipment and mechanical rooms shall be cleaned prior to Material 
Completion. 

2. Wash down and scrub clean all mechanical room floors, walls, equipment bases and 
equipment. 

3. Paint equipment where finish has been damaged requiring retouching of finish to match 
factory finish. 

4. All air handling equipment shall be cleaned internally prior to Material Completion. Clean 
unit casing externally and internally. Seal/replace all damaged duct liner. 

5. Chipped or scraped paint shall be retouched to match original finish. 

6. Clean and polish all equipment nameplates. All nameplate information shall be legible. 

7. All dents and sags in ductwork and equipment casings shall be straightened. 

8. All ductwork, insulation, equipment, pipe, pipe fittings and appurtenances shall be free of 
dust, rust and stains prior to Material Completion. 

9. Additional cleaning due to contractor use of building systems during construction: 

a. Contractor shall have all associated duct work, coils, heat exchangers, and 
piping professionally cleaned prior to turn over of the building to the owner. 

 
Q. FINISHING EQUIPMENT AND MATERIAL 

 

1. Use paint systems specified in Division 9 for the substrates to be finished. 

2. Paint shop-primed equipment. 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 159 of 355 

  Back to First Page 

3. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical 
components and paint separately. 

4. Finish equipment, piping, conduit, and exposed duct work in utility areas in colors according 
to the color coding scheme indicated. 

5. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings 
removed prior to finishing. 

6. All ferrous fasteners and hanger supports not having a corrosion resistant plated finish and 
exposed to outside conditions or in mechanical rooms shall be painted to prevent rust. 

7. Paint all exposed un-insulated ferrous metals, flat black. 

8. Paint miscellaneous ferrous metals such as nipples and fittings on chilled water piping at 
drains, vents and instrument tappings before insulation. 

9. Paint all exterior un-insulated ferrous metals at cooling tower and tower piping with 
aluminum paint. 

10. Paint interior surfaces of air ducts  that are visible through grilles and louvers with one coat 
of flat black paint to visible surfaces. 

11. Concrete Equipment pads: Clean concrete and paint pad safety yellow. 
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SECTION 23 0513 – MOTORS FOR HVAC EQUIPMENT 

A. MANUFACTURERS 

1. Baldor 

2. Century 

3. GE 

4. Lincoln 

5. Marathon 

6. Magnetec 

7. Toshiba 

 
B. GENERAL CONSTRUCTION AND REQUIREMENTS 

 

1. Electrical Service: 

a. Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz. 

b. Motors over 1/2 HP: three phase 60 Hz. 

i. 460 volt motors on 480 volt systems. 

c. Refer to Electrical drawings for voltage and phase required. 

2. Overload Protection: Single phase motors shall be furnished with built-in automatic reset 
overload protection. 

3. Efficiency: Motors 1 HP and larger shall be premium efficiency motors and have minimum 
full load efficiencies not less than listed in the Energy Code. 

4. Brake Horsepower: All motors shall have rated horsepower at least 10 percent above the 
indicated brake horsepower of equipment including belt losses and inlet vane losses. 

5. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load 
amps, locked rotor amps, frame size, manufacturer's name and model number, service 
factor, power factor, efficiency. 

6. Motors serviced by Variable Frequency Controllers: 

a. Motors shall be Definite Purpose Inverter-Fed Motors complying with NEMA 
MG1-Part 31. Stator laminations shall be vacuum-pressure impregnated with 
varnish for reduction of audible motor noise. 
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b. Motors shall be equipped with factory installed grounding rings to electrically ground the 
motor shaft to prevent eddy current damage to bearings, AEGIS-SCR. 

7. Wiring Terminations: 

a. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials 
indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit. 

b. For fractional horsepower motors where connection is made directly, provide threaded 
conduit connection in end frame. 

 

  

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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SECTION 23 0514 – VARIABLE FREQUENCY CONTROLLERS 

A. MANUFACTURERS 

 

1. ABB ACH550 

2. Danfoss 

3. VLT HVAC 

4. Eaton IS-5000+ 

 
B. DESCRIPTION 

 

1. Variable Frequency Controllers: Enclosed controllers suitable for operating the indicated 
loads, in conformance with requirements of NEMA ICS 7. Select unspecified features and 
options in accordance with NEMA ICS 3.1. 

a. Employ microprocessor-based inverter logic isolated from power circuits. 

b. Employ pulse-width-modulated inverter system providing a carrier frequency 
adjustable from 4,000Hz to 8,000Hz. 

c. Design for ability to operate controller with motor disconnected from output. 

d. Design to attempt five automatic restarts following fault condition before locking 
out and requiring manual restart. 

 
C. COMPONENTS 

 

1. Display: Provide integral digital display to indicate output voltage, output frequency, and 
output current. 

2. Status Indicators: Separate indicators for overcurrent, overvoltage, ground fault, 
overtemperature, and input power ON. 

3. Furnish HAND-OFF-AUTOMATIC selector switch and manual speed control. Omit on fans 
with automatic isolation dampers. 

4. Include undervoltage release. 

5. Control Power Source: Integral control transformer. 

6. Door Interlocks: Furnish mechanical means to prevent opening of equipment with power 
connected, or to disconnect power if door is opened; include means for defeating interlock 
by qualified persons. 
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7. Safety Interlocks: Furnish terminals for remote contact to inhibit starting under both manual 
and automatic mode. 

8. Control Interlocks: 

a. Furnish terminals for remote contact to allow starting in automatic mode. 

b. Furnish factory installed BACNET communication device(s) to interface VFD with 
the BAS.  Information communicated between the BAS and the unit controller 
shall allow unit monitoring, control, and alarm notification. 

c. Provide auxiliary outputs to comply with the sequence of operation specified in 
Section 23 0994. Furnish programmable analog outputs(two minimum) and 
programmable digital outputs(three minimum). 

9. Manual Bypass: Manual bypass is not required, optional.  Bypass shall be integral to the 
variable speed drive and manufactured by same firm that manufactures drive. Furnish 
contactor, motor running overload protection, and short circuit protection for full voltage, 
non-reversing operation of the motor. By-pass shall be two contactor type (does not allow 
maintenance on inverter while motor is operating). 

10. Emergency Stop: Use dynamic brakes for emergency stop function. 

11. Jogging: On drives serving motors of supply, return, or exhaust fans ducted into one single 
header duct, provide capability to bring motor up to preset, adjustable, low speed, prior to 
fan isolation damper opening, signal fan isolation damper to open, then continue to ramp 
motor up to controlled speed. 

12. Disconnecting Means: Include integral circuit breaker on the line side of each controller. 

13. Wiring Terminations: Match conductor materials and sizes indicated. 
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SECTION 23 0515 – ENCLOSED MOTOR CONTROLLERS 

 

A. MANUFACTURERS 

 

1. Allen Bradley 

2. Cutler Hammer 

3. Furnas 

4. General Electric 

5. Square-D 

 
B. AUTOMATIC CONTROLLERS 

 

1. Magnetic Motor Controllers:  NEMA ICS 2, AC general-purpose Class A magnetic controller 
for induction motors rated in horsepower. 

2. Starters shall be NEMA type starters.  IEC type starters are not allowed. 

3. Coil Operating Voltage:  120 volts, 60 Hertz. 

4. Overload Relays:  NEMA ICS 2; bimetal. 

5. Enclosures: 

a. Enclosures:  NEMA ICS 6, Type 1 indoors. 

b. Enclosures:  NEMA ICS 6, Type 3R outdoors. 
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SECTION 23 0519 - METERS AND GAGES FOR HVAC PIPING 

 

A. REFER TO KSU METERING STANDARDS FOR: 

 

1. Electrical Meters/Metering 

2. Natural Gas Meters/Metering 

3. Domestic Water Meters/Metering 

4. Makeup Water Meters/Metering 

5. Chilled Water Meters/Metering 

6. Heating Water Meters/Metering 

 
B. LIQUID FLOW METERS 

 

1. Annular element flow stations (FM): 

a. Manufacturers: Ellison Annubar, Barco, Mid-West, Preso. 

b. Measuring Station: Type 316 stainless steel pitot type flow element inserted 
through welded threaded couplet, with safety shut-off valves and quick coupling 
connections, and permanent metal tag indicating design flow rate, reading for 
design flow rate, metered fluid, line size, station or location number. 

c. Pressure rating: 275 psi. 

d. Maximum temperature: 400 degrees F. 

e. Accuracy: Plus 0.55 percent to minus 2.30 percent. 
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SECTION 23 0548 – VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 

 

A. PERFORMANCE REQUIREMENTS 

1. General: 

a. All vibration isolators, base frames and inertia bases to conform to all uniform 
deflection and stability requirements under all operating loads. 

b. Steel springs to function without undue stress or overloading. 

 
B. EQUIPMENT SUPPORT BASES 

1. Concrete Inertia Bases: 

a. Construction:  Engineered, steel forms, with integrated isolator brackets and 
anchor bolts, welded or tied reinforcing bars running both ways in a single layer. 

b. Size:  6 inches minimum depth and sized to accommodate elbow supports. 

c. Mass:  Minimum of 1.5 times weight of isolated equipment. 

d. Connecting Point:  Reinforced to connect isolators and snubbers to base 
including template and fastening devices for equipment. 

e. Concrete:  Filled on site with minimum 3000 psi concrete.  See Section 03 3000 
for additional requirements. 

 
C. INSTALLATION - GENERAL 

1. Install in accordance with manufacturer's instructions. 

2. Bases: 

a. All bases shall be placed in position and supported temporarily by blocks or 
shims prior to the installation of the equipment, isolators and restraints. 

b. Isolators shall be installed after all equipment is installed without changing 
equipment elevations. 

c. Adjust equipment level. 

d. Remove all debris from beneath the equipment and verify that there are no short 
circuits of the isolators or the isolation system. 

3. Support piping connections to equipment mounted on isolators using isolators or resilient 
hangers as follows: 
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a. Pipes within ground floor mechanical rooms shall be vibration isolated from the 
building's floor above.  Minimum first three points of support from base mounted 
pumps. 

b. Up to 4 Inches Pipe Size:  First three points of support. 

c. 5 to 8 Inches Pipe Size:  First four points of support. 

d. 10 inches Pipe Size and Over:  First six points of support. 

e. Select three hangers closest to vibration source for minimum 1.0 inch static 
deflection or static deflection of isolated equipment.  Select remaining isolators 
for minimum 1.0 inch static deflection or 1/2 static deflection of isolated 
equipment. 

4. Vibration isolation hangers shall be positioned as close as possible to the structure without 
coming in contact with any object (including the structure). 

a. Hanger rods shall not contact any object which would short circuit the isolator. 

 
D. SCHEDULE 

1. Equipment Isolation Schedule. 

a. Base Mounted HVAC Pumps on Grade. 

i. Base:  Concrete pad. 

ii. Base Thickness:  8 inches. 

iii. Isolator Type:  None 

b. Base Mounted HVAC Pumps above Grade. 

i. Housekeeping Pad: 4 inches thick. 

ii. Base:  Concrete inertia base. 

iii. Base Thickness:  6 inches. 

iv. Isolator Type:  Open spring isolators. 

v. Isolator Deflection:  2.0 inches. 

c. Base Mounted Fans. 

i. Housekeeping Pad: 4 inches thick. 

ii. Base:  Structural steel base. 

iii. Isolator Type:  Open Spring Isolators 
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iv. Isolator Deflection:  1.5 inches. 

d. Roof Mounted utility and fume Fans. 

i. Base:  Structural steel base. 

ii. Isolator Type:  Restrained Closed Spring Isolators 

iii. Isolator Deflection:  0.75 inches. 

e. Suspended fans: 

i. Isolator Type:  Spring Isolator. 

ii. Isolator Deflection:.75 inches. 

f. Air Handling Units mounted on floor slabs on grade: Fan is factory spring 
isolated. 

i. Base:  Housekeeping pad. 

ii. Housekeeping Pad Thickness:  6 inches.  minimum, unless noted 
otherwise on Drawings. Increase pad height for unit furnished to provide 
space for condensate drain trap, refer to trap detail on drawings. 

iii. Isolator Type:  Neoprene Pads. 

iv. Isolator Deflection:  0.25 inches. 

g. Air Handling Units mounted on floor slabs above grade: Fan is factory spring 
isolated. Isolate unit casing from housekeeping pad to reduce vibration from 
casing. 

i. Base:  Housekeeping pad. 

ii. Housekeeping Pad Thickness:  4 inches.  minimum, unless noted 
otherwise on Drawings. Increase pad height for unit furnished using 
galvanized steel base rails to provide space for condensate drain trap, 
refer to trap detail on drawings. 

iii. Isolator Type:  Neoprene Pad. 

iv. Isolator Deflection:.25 inches. 

h. Air Cooled Condensing Units, 7-1/2 tons capacity and less. Refer to Detail on 
Drawings. 

i. Base:  Exterior concrete pad. 

ii. Isolator Type:  Rubber Mount. 

i. Air Cooled Water Chiller: 
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i. Base:  Exterior concrete base. 

ii. Base Thickness:  6 inches. 

iii. Isolator Type:  Neoprene Pad Isolators 

iv. Isolator Deflection:  0.10 inches. 

j. Centrifugal Water Chillers. 

i. Base:  Concrete Pad. 

ii. Base Thickness:  6 inches. 

iii. Isolator Type:  Neoprene pad isolators. 

iv. Isolator Deflection:  0.10 inches. 

k. Induced Draft Cooling Tower. 

i. Base:  Concrete Sump. 
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SECTION 23 0553 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

 

A. IDENTIFICATION APPLICATIONS 

 

1. Air Handling Units:  Nameplates. 

2. Air Terminal Units:  Nameplates. 

3. Automatic Controls:  Tags. Key to control schematic. 

4. Control Panels:  Nameplates. 

5. Dampers:  Ceiling tacks, where located above lay-in ceiling. 

6. Heat Transfer Equipment:  Nameplates. 

7. Instrumentation:  Tags. 

8. Major Control Components:  Nameplates. 

9. Piping:  Pipe markers. 

10. Pumps:  Nameplates. 

11. Tanks:  Nameplates. 

12. Valves:  Tags and ceiling tacks where located above lay-in ceiling. 

13. Water Treatment Devices:  Nameplates. 

 
B. MANUFACTURERS 

 

1. Brimar. 

2. Kolbi. 

3. Seton. 

 
C. NAMEPLATES 

 

1. Description: Laminated three-layer plastic with engraved black letters on light contrasting 
background color. 

2. Size:1/2 inch high letters unless otherwise noted. 
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3. Size when located on ceiling grid: 3/8 inch high letters unless otherwise noted.  Background 
color to match ceiling grid. 

 
D. TAGS 

 

1. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 
edges. 

2. Tag Chart:  Typewritten letter size list in anodized aluminum frame. 

 
E. PIPE MARKERS 

 

1. Manufacturers: Brimar, Kolbi Industries Style A thru E(5 inch and smaller) else Style F thru 
H, Marking Services Inc., Seton Identification Products - Setmark. 

2. Color:  Conform to ASME A13.1. 

3. Pipe Markers for Indoor Use: Media indicator with direction-of-flow arrows on calendared 
vinyl sheet; snap-around type for pipe sizes to 5-7/8 inches diameter, strap around type with 
nylon ties for pipe sizes 6 inches diameter and larger. 

4. Pipe Markers for Outdoor Use:  Media indicator and detachable direction-of-flow arrows on 
weather-resistant pressure-sensitive vinyl sheet; service temperature -40 to 175 degrees F. 

 
F. VALVE TAGS 

 

1. Brass; Media and identification number imprinted on tag. 

2. Securing Devices: Number 6 brass bead chain; provide one securing device for each tag in 
accepted schedule. 

3. Valve Chart Frame:  Aluminum frame, plastic window; sized to accommodate included 
chart, minimum 8-1/2 by 11 inches. 

 
G. INSTALLATION 

 

1. Install tags with corrosion resistant chain. 

2. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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3. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above 
buried pipe. 

4. Where equipment is located above ceilings; Apply nameplate to ceiling grid for equipment 
located above accessible ceilings or to access panel for non-accessible ceilings. 

5. Where manual air vents are located above ceilings; Apply nameplate to ceiling grid for 
equipment located above accessible ceilings or to access panel for non-accessible 
ceilings. 

6. Identify control panels and major control components outside panels with plastic 
nameplates. 

7. Identify air terminal units with plastic nameplates. 

8. Tag automatic controls, instruments, and relays. Key to control schematic. 

9. Install Pipe Markers on all piping systems at the following Locations: 

a. Mechanical Equipment Rooms: 

i. Within 18 inches of each valve. 

ii. Within 36 inches of each 90  elbow, tee, connection to equipment or 
vessel and point where pipe exits room. 

iii. At not over 20 feet intervals along all exposed piping. 

b. Above Suspended Ceilings: 

i. Within 18 inches of each valve or valve assembly. 

ii. At tees, identify both main and branch within 36 inches of tee. 

iii. Within 36 inches of each 90  elbow. 

iv. At not over 30 feet intervals along all concealed piping. 

c. Concealed Piping in Chases or Shafts: Identify each pipe visible through access 
door panel. 

d. Piping Exposed in Rooms Other Than Mechanical Equipment Areas: 

i. Omit identification on piping, 1 inch exterior diameter or smaller (insulated 
or uninsulated) or exposed at connections to equipment or plumbing 
fixtures. 

ii. With the above exception, identify at not less than one point each piping 
run visible in each room, with identification on not over 20 feet intervals. 

10. Valve Tags: 
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1. Valve Chart: List all tagged valves indicating system, valve identification number, 
location and purpose or special information. Mount to wall in mechanical room. 
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SECTION 23 0593 – TESTING, ADJUSTING AND BALANCING FOR HVAC 

 

A. SECTION INCLUDES 

1. Duct leakage testing of 4 inch WG pressure class or higher ducts. 

2. Leakage testing of building return air chase. 

3. Initial testing, adjustment, and balancing of air systems. 

4. Winter and Summer Seasonal testing, adjustment, and balancing of air systems. 

5. Initial testing, adjustment, and balancing of hydronic systems. 

6. Winter and Summer Seasonal  Testing, adjustment, and balancing of  HVAC systems. 

7. Measurement of final operating condition of HVAC systems. 

8. Testing of control sensors, controllers and safeties. 

9. Commissioning activities. 

 
B. SUBMITTALS  

 

1. Refer to Section 23 0510 - General HVAC Requirements for submittal procedures. 

2. Field Logs:  Submit at least once a week to the Commissioning Authority. 

3. Control System Coordination Reports: Communicate in writing to the controls installer all 
setpoint and parameter changes made or problems and discrepancies identified during 
TAB that affect, or could affect, the control system setup and operation. 

4. Initial Review: Submit results of testing and balancing agency's examination of documents 
and systems within 30 days after Notice to Proceed. 

5. Initial Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, 
and balancing of systems and equipment to achieve specified performance. 

a. Submit two weeks prior to Contractor's Request for Material Completion. 

b. Submit to the Commissioning Authority within two weeks after completion of 
testing, adjusting, and balancing. 

c. Submit copies of report for review prior to final acceptance of Project. Provide 
final copies for Architect and for inclusion in operating and maintenance manuals. 

d. Submit an electronic copy of typewritten report in searchable format. 
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e. Include actual instrument list, with manufacturer name, serial number, and date 
of calibration. 

f. Reports shall include the manufacturer's performance curves, graphs, and tables 
with the specified design and actual, measured/as-balanced duty points identified 
on each. The performance data shall show efficiencies, brake horsepower, 
speeds, etc. for design and actual operating conditions. 

g. Form of Test Reports: Where the TAB standard being followed recommends a 
report format use that; otherwise, follow ASHRAE Std 111. 

h. Units of Measure: Report data in I-P (inch-pound) units only. 

i. Test Reports: Indicate data on NEBB forms.   

j. Include the following on the title page of each report: 

i. Name of Testing, Adjusting, and Balancing Agency. 

ii. Address of Testing, Adjusting, and Balancing Agency. 

iii. Telephone number of Testing, Adjusting, and Balancing Agency. 

iv. Project name. 

v. Project location. 

vi. Project Architect. 

vii. Project Engineer. 

viii. Project Contractor. 

ix. Report date. 

6. Seasonal Reports: Submit seasonal report within 14 days of completion of seasonal 
adjustments. Include test reports for any equipment that could not be tested at the initial 
report due to season, temperature or other conditions. 

a. Submit an electronic copy of typewritten report in searchable format. 

b. List of deficiencies noted, adjustments made and corrective action taken. 

c. Temperature of each conditioned space and dry bulb setting of controlling 
thermostat. 

d. Temperature at all sensors in equipment, space duct or pipe and settings of 
controllers. 

e. Date and outdoor DB and WB range during the time of the seasonal test. 
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C. GENERAL REQUIREMENTS 

 

1. Perform total system balance in accordance with one of the following: 

a. AABC MN-1, AABC National Standards for Total System Balance. 

b. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental 
Systems. 

2. TAB work shall not commence until building envelope is completed, doors and windows 
installed, ceilings installed, and HVAC systems and controls to be tested, adjusted, or 
balanced are operational. 

3. Where HVAC systems and/or components interface with life safety systems, including fire 
and smoke detection, alarm, and control, coordinate scheduling and testing and inspection 
procedures with the State Fire Marshal. 

4. TAB Agency Qualifications: 

a. Company specializing in the testing, adjusting, and balancing of systems 
specified in this section. 

b. Having minimum of five years documented experience. 

c. Certified by one of the following: 

i. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon 
completion submit AABC National Performance Guaranty. 

ii. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle. 

d. Company shall an independent firm with no relationship with any Contractor on 
this Project. 

5. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB 
agency. 

6. Perform Work under supervision of AABC Certified Test and Balance Engineer or NEBB 
Certified Testing, Balancing and Adjusting Supervisor experienced in performance of this 
Work and licensed at the State in which the Project is located. 

7. Reports shall be certified by a AABC Certified Test and Balance Engineer or NEBB 
Certified Testing, Balancing and Adjusting Supervisor experienced in performance of this 
Work. 

 

 
D. EXAMINATION  

http://www.aabc.com/


KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 179 of 355 

  Back to First Page 

 

1. Review the contract documents and existing conditions for appurtenances and arrangement 
for balancing prior to the installation of any equipment or material. the Contractor shall 
notify Architect of any omissions noted within 30 days of the Contractor's notice to proceed. 

2. Verify that systems are complete and operable before commencing work.  Ensure the 
following conditions: 

a. Systems are started and operating in a safe and normal condition. 

b. Temperature control systems are installed complete and operable. 

c. Proper thermal overload protection is in place for electrical equipment. 

d. All filters are clean and in place.  If required, install temporary media in addition 
to filters. 

e. Duct systems are clean of debris. 

f. Fans are rotating correctly. 

g. Fire and volume dampers are in place, accessible, operable and open. Report 
observation on test report. 

h. Smoke dampers are in place, damper and operator are accessible, damper is 
operable, and open. Report observation on test report. 

i. All dampers and operators function smoothly from shut-off to full open. 

j. Air coil fins are cleaned and combed. 

k. Access doors are installed at specified components are accessible, are closed 
and duct end caps are in place. 

l. Air outlets are installed and connected. 

m. Duct system leakage is minimized. 

n. Hydronic systems are flushed, filled, and vented. 

o. Pumps are rotating correctly. 

p. Proper strainer baskets are clean and in place. 

q. Service and balance valves are open. 

 
E. ADJUSTMENT TOLERANCES 
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1. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply systems 
and plus or minus 10 percent of design for return and exhaust systems. 

2. Air Outlets and Inlets: Adjust total to within plus 5 percent and minus 5 percent of design to 
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

3. Laboratory Spaces: 

a. Air Inlets: Adjust total to within plus 0 percent and minus 5 percent of design to 
space. Adjust inlets in each space to within plus 5 percent or minus 5 percent of 
design. 

b. Fume Hoods: Adjust for 100 FPM average face velocity with the sash at 18 
inches above the work surface. 

c. Air Outlets: Adjust total to within plus 5 percent and minus 0 percent of design to 
space. Adjust outlets in each space to within plus 5 percent or minus 5 percent of 
design. 

d. Ensure tolerances result in airflow from the corridors or adjacent non-laboratory 
spaces into each laboratory. 

4. Building Pressure: Ensure that installation tolerances result in each floor of the building 
being positively pressurized with respect to outside ambient pressure. 

5. Hydronic Systems: Adjust to within plus or minus 10 percent of design. 

 
F. RECORDING AND ADJUSTING  

 

1. Ensure recorded data represents actual measured or observed conditions. 

2. Permanently mark settings of valves, dampers, and other adjustment devices allowing 
settings to be restored. Set and lock memory stops. 

3. Mark on drawings the locations where traverse and other critical measurements were taken 
and cross reference the location in the final report. 

4. After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified. 

5. Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings. 

6. At final inspection, recheck random selections of data recorded in report.  Recheck points or 
areas as selected and witnessed by the Owner. 

7. Duct pressure tests shall be reviewed and accepted prior to installing insulation. 
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G. FUME HOOD TESTING (ON SITE) 

 

1. General: Test fume hoods as installed to assess airflow velocity, airflow visualization, and 
level of containment. Perform tests with static mode (set sash position) conditions. Conduct 
testing as outlined below for 100% of the hoods provided in the Project. 

2. Testing Requirements: 

a. Perform the following tests, in order: 

i. Airflow Velocity Test. 

ii. Airflow Visualization Test. 

iii. Tracer Gas Containment Test. 

b. Airflow Velocity Test:  Conform to Section 9 of NEBB (FHT) Fume Hood Testing 
Standard - current edition. 

c. Airflow Visualization Test:  Conform to Section 10 of NEBB (FHT) Fume Hood 
Testing Standard - current edition. 

d. Tracer Gas Containment Test: 

i. Conduct a static mode test of the hood and laboratory configuration.  
Conduct testing in accordance with ASHRAE Std 110, except as modified 
herein: 

1. Test hood with simulated scientific apparatus set-up within the 
hood. Apparatus to consist of: two (2) each 1 gal. round paint 
cans, one (1) 1' by 1' by 1' cardboard box, and three (3) each 6" 
by 6" by 12" high cardboard boxes. Position these items from 6 to 
10 inches behind the sash, randomly distributed, and supported 
off of the work surface by 2 inch by 2 inch by 2 inch block of any 
material. 

2. 6 liters per minute release rate for tracer gas. 

3. Conduct only at the center position for the manikin. 

4. Each tracer gas test duration to be 5 minutes. 

5. Acceptable test results will be 0.05 PPM or better. 

6. At the conclusion of each 5-minute test there will be three rapid 
walk-by at 1' behind the manikin. Each walk-by to be spaced 30 
seconds apart. If a rise in test gas concentration occurs, it cannot 
exceed 0.10 ppm and must return to 0.05 ppm within 15 seconds. 

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%20110
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7. There must be a minimum of three and a maximum of five people 
in the space in which the fume hood is located during the test 
procedure. 

8. Representatives of the Architect, Engineer, Owner, and Contractor 
must witness the tests. 

9. Test of Alarm: Shut off the fume hood exhaust and verify that the 
individual fume hood alarm activates. 

10. Test individual controls: Test any controls that are provided at the 
fume hood such as unoccupied cycle override, alarm override, etc. 

 
H. AIR SYSTEM PROCEDURE 

 

1. Pressure test ducts and building return air chase in accordance with SMACNA HVAC Air 
Duct Leakage Test Manual. 

a. Return Air Chase:  Class 12. 

b. 4 inch WG or higher: Class 6 for rectangular ducts and Class 3 for round and 
oval ducts. 

2. Adjust air handling and distribution systems to provide required or design supply, return, 
and exhaust air quantities at site altitude. 

3. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional 
area of duct. Close openings after measurement with permanent manufactured plugs. 

4. Measure air quantities at air inlets and outlets. 

5. Adjust distribution system to obtain uniform space temperatures free from objectionable 
drafts and noise. 

6. Use volume control devices to regulate air quantities only to the extent that adjustments do 
not create objectionable air motion or sound levels. Effect volume control by duct internal 
devices such as dampers and splitters. 

7. Vary total system air quantities by adjustment of fan speeds by drive sheave adjustment.  
Provide drive changes required to place belt in mid-position at final RPM. Vary branch air 
quantities by damper regulation. 

8. Provide system schematic with required and actual air quantities recorded at each outlet or 
inlet. 

9. Measure static air pressure conditions on air supply units, including pressure drops at all 
components including filters and fans, and total pressure across the fan. Make allowances 
for 50 percent loading of filters. 
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10. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for 
design conditions. Adjust operators on outside air dampers to ensure tight seal when shut. 

11. Measure temperature conditions across outside air, return air, and exhaust dampers to 
check leakage. 

12. The differential at the time of balance between the outside and return air streams shall be 
15 degrees F, minimum, when the outside air quantities are established by temperature 
differential. 

13. Where modulating dampers are provided, take measurements and balance at extreme 
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at 
minimum air flow rate, full heating. 

14. Measure building static pressure and adjust supply, return, and exhaust air systems to 
provide required relationship between each to maintain positive building pressure near the 
building entries under all operational sequences. 

15. On fan powered VAV boxes, adjust air flow switches for proper operation. 

16. Air Handler Wide Open Airflow Test: 

a. Test system and limit air flow to a 550 FPM chilled water coil air velocity OR 
loading of motor to 90% of nameplate, whichever occurs first. 

b. The test shall be performed with all air terminals open to their 100% design 
airflow (artificially set thermostat setpoints 5 degrees, minimum, below coldest 
space temperature) and under control. 

c. The purpose of this test is to determine fixed sheave size that shall be provided 
for the air handler. Contractor shall provide a new sheave prior upon completion 
of air flow test and balance work. 

d. The VFD may be used to temporarily set maximum speed while balancing. Drive 
shall not be used to provide permanent adjustment. 

e. The Wide Open maximum speed on the VFD shall be locked on drive to prevent 
air flow above maximum. 

17. Test the apparatus casing(s) downstream of the cooling coils to measure the tightness of 
assembly by proving that infiltration into this section(s) is less than 3 1/2% of design 
maximum system air quantity. This infiltration shall be proved by measuring the following: 

a. Cooling coil L.A.T. (average) 

b. Fan EAT. 

c. Duct supply air temperature at discharge of fan. 

d. Supply air fan motor amperage draw, all legs. 
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e. Air delta temperature across apparatus casing shall not be less than 20 F during 
test with maximum air flow. 

 
I. WATER SYSTEM PROCEDURE 

 

1. Adjust water systems to provide required or design quantities. 

2. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to 
determine flow rates for system balance.  Where flow metering devices are not installed, 
base flow balance on temperature difference across various heat transfer elements in the 
system. 

3. Adjust systems to provide specified pressure drops and flows through heat transfer 
elements prior to thermal testing.  Perform balancing by measurement of temperature 
differential in conjunction with air balancing. 

4. Effect system balance with automatic control valves fully open to heat transfer elements. 

5. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 
fittings. Do not use service or shut-off valves for balancing unless indexed for balance 
point. 

6. Where available pump capacity is less than total flow requirements or individual system 
parts, full flow in one part may be simulated by temporary restriction of flow to other parts. 

 
J. COMMISSIONING 

 

1. Perform prerequisites prior to starting commissioning activities. 

2. Fill out Prefunctional Checklists for: 

a. Air side systems. 

b. Water side systems. 

3. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in 
the final TAB report. 

4. Re-check minimum outdoor air intake flows and maximum and intermediate total airflow 
rates for 50 percent of the air handlers plus a random sample equivalent to 25 percent of 
the final TAB report data as directed by Commissioning Authority. 

a. Original TAB agency shall execute the re-checks, witnessed by the 
Commissioning Authority.   

b. Use the same test instruments as used in the original TAB work. 
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c. Failure of more than 10 percent of the re-checked items of a given system shall 
result in the rejection of the system TAB report; rebalance the system, provide a 
new system TAB report, and repeat random re-checks. 

d. For purposes of re-check, failure is defined as follows:   

i. Air Flow of Supply and Return: Deviation of more than 10 percent of 
instrument reading. 

ii. Minimum Outside Air Flow:  Deviation of more than 20 percent of 
instrument reading; for inlet vane or VFD OSA compensation system 
using linear proportional control, deviation of more than 30 percent at 
intermediate supply flow. 

iii. Temperatures: Deviation of more than one degree F. 

iv. Air and Water Pressures: Deviation of more than 10 percent of full scale 
of test instrument reading. 

v. Sound Pressures: Deviation of more than 3 decibels, with consideration 
for variations in background noise. 

e. For purposes of re-check, a whole system is defined as one in which 
inaccuracies will have little or no impact on connected systems; for example, the 
air distribution system served by one air handler or the hydronic chilled water 
supply system served by a chiller or the condenser water system. 

5. In the presence of the Commissioning Authority, verify that: 

a. Final settings of all valves, splitters, dampers and other adjustment devices have 
been permanently marked. 

b. The air system is being controlled to the lowest possible static pressure while still 
meeting design loads, less diversity; this shall include a review of TAB methods, 
established control setpoints, and physical verification of at least one leg from fan 
to diffuser having all balancing dampers wide open and that during full cooling of 
all terminal units taking off downstream of the static pressure sensor, the terminal 
unit on the critical leg has its damper 90 percent or more open. 

c. The water system is being controlled to the lowest possible pressure while still 
meeting design loads, less diversity; this shall include a review of TAB methods, 
established control setpoints, and physical verification of at least one leg from the 
pump to the coil having all balancing valves wide open and that during full 
cooling the cooling coil valve of that leg is 90 percent or more open. 

d. The building pressure control sequences operate as specified through a range of 
CFMs and maintain the building positive under all conditions. 

e. Adjust air system economizer operation for stable damper operation and ensure 
that operation does not open building doors. 
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K. CONTROL SYSTEM PROCEDURE 

 

1. Low Limit Thermostats, Fire Thermostats, Smoke Detectors and other Safety devices: Test 
and verify operation. Record setpoint. 

2. Sequence of Operation: Operate systems thru specified Sequence and confirm system 
function. 

3. Thermostats, Input/Output sensors and Controls: Measure temperature or flow at device 
and record measurement and setting of controller. 

4. Flow Rate Transducers: Calibrate flow meters. Confirm accuracy of flow meter by testing 
thru a four point operating range. 

5. Humidistats, Humidity Input/Output sensors and Controls: Measure temperature and 
relative humidity at device and record measurement and setting of controller. 

 
L. SMOKE MANAGEMENT SYSTEM TESTING 

 

1. Upon completion of the project installation, check-out of equipment and systems under 
Divisions 15 and 16,and following satisfactory completion of the specified test and balance, 
smoke removal tests shall be performed to demonstrate system performance. 

2. The testing shall be in accordance with the State of Georgia Fire Marshal's criteria. 

3. Where said criteria is not available, the following shall be performed as a minimum to 
demonstrate specified performance to the Authority observing the demonstrator 

4. Operate all building systems in their normal sequence. 

5. Record exterior temperature, humidity, wind speed and direction. Record any change in 
conditions during testing period. 

6. Demonstrate that correct sequences and outputs are obtained in normal mode, automatic 
smoke control mode, manual over-ride mode and return to normal mode. 

7. Tests shall be repeated until each criteria is successfully proven. 

8. Demonstration of system performance shall be in the presence of the Fire Marshal (if 
desired by Fire Marshal) or the Architect's representative. Schedule to conform to schedule 
desired by Fire Marshal or the Architect, as applicable. 

9. Minimum knowledgeable representatives to be present include General Contractor, 
Mechanical Sub-contractor, Electrical Sub-contractor and representatives of Fire Alarm 
System, HVAC Controls, and Test & Balance. Other trades necessary for the Contractor to 
satisfactorily complete the tests shall be scheduled by the Contractor. 
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10. Reports:  Three copies of a certified  report of the Smoke Removal system Performance 
Tests shall be submitted within ten (10) days of the event.  Report shall be entitled "Smoke 
Management System Performance Test(s)" and shall include certification of compliance to 
criteria by the Contractor. 

11. Large Volume space management systems: 

a. Measure pressure differentials across door openings with systems operating in 
normal mode. 

b. Activate the smoke management system and : 

i. Confirm equipment operation. 

ii. Measure the force required to open exit doors. 

iii. Record the pressure differentials across all doors that separate the 
smoke management system area from adjacent spaces. 

 
M. BALANCE UNDER SEASONAL OPERATING CONDITIONS 

 

1. After the initial balance has been completed, reviewed and accepted; the contractor shall 
balance and adjust the system under seasonal operating conditions by performing 
operational tests over a minimum period of eight hours  under both cooling and heating 
conditions. 

2. These tests shall be performed only after each piece of equipment has been individually 
tested, and is verified to be in correct operating condition, and shall be made at times when 
outdoor dry bulb temperatures are above 85 F for cooling, or below 50 F for heating. 

3. When test is run during the cooling cycle the building must be occupied, and all lights shall 
be turned on for a minimum of six  (6) hours. Doors to all spaces shall be closed and all 
space thermostats set at its normal setpoint. 

4. Purpose: Prove correctness of installation; prove functioning of capacity and safety controls; 
prove calibration of operating controls; and prove stability of operation under actual loading 
conditions. 
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SECTION 23 0713 – DUCT INSULATION 

 

A. REGULATORY REQUIREMENTS 

 

1. Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, 
maximum, when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

2. All duct work shall be insulated in accordance with ASHRAE 90.1. 

3. All duct liner shall be preformed flexible closed-cell elastomeric rubber type insulation. 

4. All adhesives, sealants, and coating compounds shall be low VOC type. 

 
B. INSTALLATION 

 

1. Install in accordance with manufacturer's instructions. 

2. Install in accordance with NAIMA National Insulation Standards. 

3. Provide insulation with vapor barrier jackets. 

4. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 

5. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 
duct lined with duct liner, heating coil return bends at terminal units, and expansion joints. 

6. Fiber Glass, Flexible: 

a. Do not pull insulation tight around ducts. 

b. Lap transverse joints 2 inch, minimum and secure with staples 18 inches on 
center. 

c. Wrap insulation with Tie Wire 18 inches on center, maximum. 

d. Install mechanical fasteners not more than 18 inches on center on ducts over 24 
inches wide. 

e. Provide 24 inch length, minimum, of rigid glass fiber insulation on bottom of ducts 
supported from trapeze hangers. 

7. Glass Fiber, Rigid: 

a. Cut to fit between standing seams and stiffeners to provide 1/2 inch, minimum 
cover. 
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b. Secure insulation to ducts with duct insulation adhesive applied to duct to provide 
100% coverage and with mechanical fasteners 12 inch on centers, maximum. 

c. Butt transverse joints. 

d. Secure metal corner beads to all exterior edges. 

e. Tape all joints and fastener penetrations with 4 inches wide, minimum, foil scrim 
kraft tape after pointing clip penetrations with insulating cement. 

8. Weld mechanical fasteners to duct. No glue or stick on allowed. 

9. Fire Rated Duct Wrap: Install in accordance with manufacturer's installation guide using 
qualified applicators. 

10. Flexible Elastomeric Cellular Insulation: Secure sheet insulation with adhesive. Seal Joints 
with adhesive. Paint exposed insulation with two coats of vinyl insulation paint after 
adhesive has dried for twelve hours, minimum. Allow two hours, minimum, between coats. 

11. Exterior Applications: 

a. Under no circumstances shall insulation applied to exterior ductwork be allowed 
to get wet prior to final material covering. 

12. Duct Accessories, Duct Mounted Meters and Gages Instruments and Duct Mounted 
Instrumentation and Other Control Devices: 

a. In conditioned spaces devices shall be left exposed and/or accessible above the 
insulation vapor barrier jacket for access. Seal to vapor barrier jacket. 

b. In non-conditioned spaces devices shall be insulated within the insulation vapor 
barrier jacket with the insulation and jacket arranged to provide access. 

c. Accessible devices to include: 

i. Duct mounted Instrumentation, 

ii. Airflow Measuring Station pressure ports, 

iii. Input/Output Sensors, 

iv. Duct access door handles, 

v. Volume Control damper handles(MVD), 

d. Damper operators shall be left exposed and/or accessible above the insulation 
vapor barrier jacket for access. Seal to vapor barrier jacket. 
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SECTION 23 0719 – HVAC PIPING INSULATION 

 

A. REGULATORY REQUIREMENTS 

 

1. Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, 
maximum, when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

2. All hydronic piping shall be insulated in accordance with ASHRAE 90.1. 

3. All adhesives, sealants, and coating compounds shall be low VOC type. 

 
B. INSTALLATION 

 

1. Exposed Piping: Locate insulation and cover seams in least visible locations. Exterior of 
insulation shall be uniform in appearance. 

2. Insulation jacket shall fit snug to insulation. 

3. Valves and fittings: 

a. Insulate pipe and all valves and fittings including valve bonnets on A.C. 
condensate drain, chilled water, refrigerant suction, and steam and steam 
condensate (in return air plenum) piping. Leave only valve stems, open ends of 
wells and gauge cocks exposed. 

b. Insulate pipe and all valves and fittings including valve bonnets on  Heating 
Water piping within five feet  of terminal unit heating coils. Leave only valve 
stems, open ends of wells and gauge cocks exposed. 

c. All Other Piping: Insulate pipe and fittings, but omit insulation on unions and 
valves. Taper insulation ends and cover with jacket material. 

4. Insulation at Hangers: Hangers for horizontal, A.C. condensate drain, chilled water, 
refrigerant suction, and trapeze supports shall be outside of insulation with saddles as 
specified herein. 

5. Saddles: 

a. Provide galvanized steel saddles at each point where pipe insulation passes 
through a hanger or rests on a support. 

b. Saddles shall be 180 arc for horizontal piping, 360 arch for vertical piping. 

c. Center saddle on pipe hanger. 

6. Flexible elastomeric cellular rubber insulation: Install without splitting and under 
compression during pipe fabrication. Seal Joints with adhesive. Paint exposed insulation 
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with two coats of vinyl insulation paint after adhesive has dried for twelve hours, minimum. 
Allow two hours, minimum, between coats. 

7. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  
Finish at supports, protrusions, and interruptions.  At fire separations, refer to Section 
15010. 

8. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with 
insulation of like material and thickness as adjoining pipe, and finish with glass mesh 
reinforced vapor barrier cement.  Cover with aluminum jacket with seams located on 
bottom side of horizontal piping.  Provide two coats of UV resistant finish for flexible 
elastomeric cellular insulation without jacketing. 

9. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, 
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer.  
Cover with aluminum jacket with seams located on bottom side of horizontal piping. 

 
C. SCHEDULES 

 

1. Heating Hot Water Systems: 

a. Shall be insulated with glass fiber type insulation. 

b. Heating Water Runouts to Terminal units coils shall be insulated with preformed 
flexible elastomeric cellular rubber insulation. 

2. Steam Systems: 

a. Steam piping shall be insulated with calcium silicate type insulation. 

b. Steam condensate piping shall be insulated with glass fiber type insulation. 

3. DX Cooling Systems: 

a. Refrigerant Suction: 3/4 inch thick preformed flexible elastomeric cellular rubber 
insulation. 

4. Chilled Water systems: 

a. Chilled water piping shall be insulated with cellular glass or phenolic foam type 
insulation. 

b. Pipe subject to condensation: 3/4 inch thick preformed flexible elastomeric 
cellular rubber insulation. 

5. Condensate Drains from Cooling Coils: 3/4 inch thick preformed flexible elastomeric cellular 
rubber insulation. 

6. Outside insulated piping should have metal, venture clad or PVC jacketing. 
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SECTION 23 0913 – INSTRUMENTATION AND CONTROL DEVICES FOR HVAC 

A. EQUIPMENT - GENERAL 

 

1. Products Requiring Electrical Connection: Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated. 

 
B. CONTROL VALVES 

 

2. Globe Pattern: 

a. Up to 2 inches: Bronze body, bronze trim, stainless steel rising stem, renewable 
composition disc, screwed ends with backseating capacity repackable under 
pressure. 

b. Over 2 inches: Iron body, bronze trim, stainless steel rising stem, plug-type disc, 
flanged ends, renewable seat and disc. 

c. Hydronic Systems: 

i. Rate for service pressure of 125 psig at 250 degrees F. 

ii. Replaceable plugs and seats of stainless steel. 

iii. Packing: EDPM O-ring. 

iv. Refer to Valve Coefficients indicated on drawings for size. 

v. Two-way valves shall have equal percentage characteristics. Size two-
way valve operators to close valves against pump shut off head. 

3. Butterfly Pattern: 

a. Manufacturers: Bray 31, Centerline Model 200, Crane 12, Grinnell 8000, 
Hammond 5111, Milwaukee WA, Mueller 51, Nibco WD-2000-3, Stockham 
LG551. 

b. Iron body, aluminum bronze disc, resilient replaceable EDPM seat for service to 
180 degrees F wafer or lug ends, stainless steel stem, extended neck. 

c. Hydronic Systems: 

i. Rate for service pressure of 125 psig at 250 degrees F. 

ii. Size for 1 psig maximum pressure drop at design flow rate. 

d. Electric operator: 

i. Manufacturers: Bray 70, Grinnell, Johnson. 
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ii. Single phase, permanently split-capacitor, reversible motor with Class F 
insulation or better with self-locking worm gear drive mechanism in 
enclosure. 

iii. Enclosure: Water-proof die-cast aluminum cover and base, NEMA-4, 4X, 
IP 65, polyester powder coated, coupling direct to valve. One power and 
one control conduit NPT entries. 

iv. Provide all corrosion resistant (non-ferrous) components, fasteners and 
mounting devices and connections. 

v. Valve status display: Color coded visual indicator to display valve position 
through full range of travel. 

vi. SPDT-DB travel limit switches. 

vii. Manual override with aluminum handwheel. 

viii. Stainless steel mechanical travel stops. 

ix. Provide servo control for modulating control sequences. 

x. Provide heater with thermostat prewired to terminal block for operators 
located in exterior locations. 

4. Electric Operators: 

a. Manufacturers: Belimo NF or AF Series, Neptune. 

b. Valves shall spring return(reversible) to normal position as indicated on freeze, 
fire, or temperature protection. 

c. Valves shall spring return to normal position as indicated on freeze, fire, or 
temperature protection. 

d. Select operator for full shut off at maximum pump differential pressure. 

e. 24 VAC reversible motor with Class F insulation or better with drive mechanism 
in enclosure, 10VA maximum. 

f. Enclosure: Water-proof aluminum cover and base, NEMA-2, IP 54, coupling 
direct to valve. 

g. Provide all corrosion resistant (non-ferrous) components, fasteners and mounting 
devices and connections. 

h. Unit shall be prewired. Provide a conduit fitting and a three foot long appliance 
cord. 

i. Valve status display: Color coded visual indicator to display valve position 
through full range of travel. 
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j. External built-in travel limit switch to reverse direction. 

k. Manual override with hex operator. 

5. Terminal Unit Control Valves: 

a. Bronze body, bronze trim, 2 or 3 port as indicated, replaceable plugs and seats, 
union and threaded ends. 

b. Rate for service pressure of 125 psig at 250 degrees F. 

c. Size for 3 psig maximum pressure drop at design flow rate. 

d. Two way valves shall have equal percentage characteristics, three way valves 
linear characteristics.  Size two way valve operators to close valves against 
pump shut off head. 

e. Operators (Modulating):  Self-contained, linear motorized operator with 
approximately 3/4 inch stroke, 60 second full travel with transformer and SPDT 
contacts:  24 v DC, 6 watt maximum input. 

 
C. CONTROL DAMPERS 

 

1. Manufacturers: Arrow 395, Johnson VD-1300, Ruskin CD-60, National Controlled Air SCD-
LL-HD-57, TAMCO-1000 Greenheck VCD-33. 

2. Dampers must have manual operator for positioning dampers. 

 
D. DAMPER OPERATORS 

 

1. General: Provide smooth proportional control with sufficient power for air velocities 20 
percent greater than maximum design velocity and to provide tight seal against maximum 
system pressures. Provide spring return for two position control and for fail safe operation. 

a. Provide sufficient number of operators to achieve unrestricted movement 
throughout damper range. 

b. Provide one operator for maximum 36 sq. ft. damper section. 

2. Electric Operators: 

a. Manufacturers: Belimo AF24, TFB24, or NF24, Neptune, Johnson Controls. 

b. Spring return, adjustable stroke motor having oil immersed gear train, with 
auxiliary end switch. 
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E. TOWER BASIN LEVEL CONTROL 

 

1. Displacement Type: 

a. Manufacturers: Magnetrol Displacer Type B15, Robertshaw Levelac SL-400 SOR 
736. 

b. Top mounting style with flanged connection; polymer coated aluminum NEMA 4X 
enclosure; stainless steel cable; porcelain displacers; stainless steel clamps; two 
SPST or SPDT switches. Upper switch for high alarm, middle switches for 
control, lower switch for low alarm. 

c. Upper switch breaks on high level; lower switch breaks on low level. 2 inch fixed 
differential on upper level.  

d. Enclose displacers in Schedule 40 PVC pipe column to prevent false reading 
from water turbulence. 

e. Provide heat tape to protect the basin level controls. 

 
F. INSTALLATION 

 

1. Install in accordance with manufacturer's instructions. 

2. Locate all control devices except for sensors and devices integral to equipment within 
control panels, unless otherwise noted. 

3. Install control devices in a readily accessible location. 

4. Coordinate with Contractor and monitor the work so that other trades do not obstruct control 
devices or other items requiring access for service. 

5. Mount outdoor thermostats and outdoor sensors indoors, with sensing elements outdoors 
on north side of building or in shaded location. Mount with sun shield. 

6. Mount outdoor thermostats and outdoor sensors away from building discharge openings or 
doors where conditioned air from building will effect signal. Do not mount on positive 
pressurized HVAC devices where conditioned air can leak thru opening effecting signal. 

7. Install control valves in a readily accessible location. 

8. Install control valves with stems upright or horizontal, not inverted. 

9. Provide mixing dampers of opposed blade construction arranged to mix streams. 

10. Provide isolation (two position) dampers of parallel blade construction. 
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11. Install damper operators in accessible locations. 

12. Install damper operators on outside of duct in warm areas.  Do not install operators in 
locations at outdoor temperatures. 
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SECTION 23 0923 – DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 

A. GENERAL 

1. DDC system shall be Open Native BacNET 

 
B. MANUFACTURERS 

1. Andover Controls: www.andovercontrols.com; Model Smart Structure. 

2. Automated Logic Corporation . 

 
C. LOAD CONTROL PROGRAMS 

 

1. Automatic Time Scheduling: 

a. Self-contained programs for automatic start/stop/scheduling of building loads. 

b. Support up to seven (7) normal day schedules, seven (7) "special day" schedules 
and two (2) temporary day schedules. 

c. Special days schedule shall support up to 30 unique date/duration combinations. 

d. Any number of loads assigned to any time program; each load can have 
individual time program. 

e. Each load assigned at least 16 control actions per day with 1 minute resolution. 

f. Sequence starting of  equipment with motors 3 KW or larger with adjustable time 
delay. 

g. Minimum of 30 holiday periods up to 100 days in length may be specified for the 
year. 

h. Create temporary schedules. 

2. Start/Stop Time Optimization: 

a. Perform optimized start/stop as function of outside conditions, inside conditions, 
or both. 

b. Adaptive and self-tuning, adjusting to changing conditions unattended. 

c. For each point under control, establish occupancy period, desired temperature at 
beginning and end of occupancy period and modify start/stop times, operation of 
ventilation dampers & toilet exhaust fans. 
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3. Night Setback/Setup Program: Reduce heating space temperature setpoint or raise cooling 
space temperature setpoint during unoccupied hours; in conjunction with scheduled 
start/stop and optimum start/stop programs. 

4. Calculated Points: Define calculations and totalization computed from monitored points 
(analog/digital points), constants, or other calculated points. 

5. Event Initiated Programming: Event may be initiated by any data point, causing series of 
controls in a sequence. 

6. Trend logging: 

a. Automatically initiate upload request and then store data on hard disk. 

b. Time synchronize sampling at operator specified times and intervals with sample 
resolution of one minute. 

c. Display trend samples on work station in graphic format. Automatically scale 
trend graph with minimum 60 samples of data in plot of time vs data. 

 
D. UTILITY METERING 

 

1. Refer to KSU metering standard. 
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SECTION 23 2113 – HYDRONIC PIPING 

A. HYDRONIC SYSTEM REQUIREMENTS 

 

1. Comply with ASME B31.9 and applicable federal, state, and local regulations. 

2. Piping:  Provide piping, fittings, hangers and supports as required as follows: 

a. Where more than one piping system material is specified, provide joining fittings 
that are compatible with piping materials and ensure that the integrity of the 
system is not jeopardized.  

b. Use non-conducting dielectric connections whenever jointing dissimilar metals. 

c. Grooved mechanical joints may be used in accessible locations only. 

i. Accessible locations include those exposed on interior of building, in 
mechanical rooms and aboveground outdoors. 

ii. Grooved mechanical connections and joints comply with AWWA C606. 

1. Steel: Comply with ASTM A106/A106M, Grade B or ASTM 
A53/A53M. 

iii. Use rigid joints unless otherwise indicated. 

d. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-
58 unless indicated otherwise. 

3. Pipe-to-Equipment Connections:  Use unions or grooved couplings to allow disconnection 
of components for servicing; do not use direct welded, soldered, or threaded connections. 

4. Welding Materials and Procedures:  Conform to ASME BPVC-IX. 

 
B. HEATING WATER PIPING, ABOVE GRADE 

 

1. Floor distribution piping 2 inch and smaller and all Runouts to terminal equipment shall be 
copper tube. 

2. Steel Pipe: ASTM A 53/A 53M, Schedule 40, black, using one of the following joint types: 

a. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS 
D1.1/D1.1M welded. 

b. Threaded Joints: ASTM B 16.3, malleable iron fittings. 

c. Grooved Joints: AWWA C606 grooved pipe, fittings of same material, and 
mechanical couplings. Refer to "UNIONS, FLANGES, AND COUPLINGS" for 
acceptable manufacturers and housing type. 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWWA%20C606
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A106/A106M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
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d. Joints: 

i. Pipe sizes 2 inch and smaller: Threaded. 

ii. Pipe sizes 2-1/2 inch & larger and all concealed above non-accessible 
ceilings: Welded. 

iii. Pipe sizes 2-1/2 inch & larger in mechanical rooms and other non-
concealed locations may be grooved joints at Contractor's option. 

3. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), drawn, using the following joints and 
fittings: 

a. Fittings: Solder type ASME B16.18 cast/bronze/brass or ASME B16.22 wrought 
copper fittings, unless otherwise noted. 

b. Joints: 

i. Coil connections, and within equipment cabinets: 

1. Soldered ASTM B32 lead and antimony free solder, 96 Sn/4 Ag 
(tin-silver) alloy with zinc fluoride flux. 

2. Typical product is Harris Product Group 'Stay -Brite' with 'Staya-
Clean' flux. 

ii. Couplings, Tees and elbows in piping mains and branches: 

1. Brazed. AWS A5.8/A5.8M BuCP copper/silver/phosphorous alloy, 
minimum 1485 degree F liquidus. 

2. Solder shall be rated for recommended joint clearance of 0.002" to 
0.006". 

3. Silver content shall be 5-15%, except 6% silver alloys are not 
acceptable. 

4. Typical products are Harris Product Group 'Stay-Silv 15', 'Stay Silv 
5' and 'Dynaflow'. 

 
C. CHILLED WATER PIPING, ABOVE GROUND 

 

1. Floor distribution piping 2 inch and smaller and all Runouts to terminal equipment shall be 
copper tube. 

2. Steel Pipe: ASTM A 53/A 53M, Schedule 40, black; using one of the following joint types: 

a. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS 
D1.1/D1.1M welded. 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M


KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 202 of 355 

  Back to First Page 

b. Threaded Joints: ASTM B 16.3, malleable iron fittings. 

c. Grooved Joints: AWWA C606 grooved pipe, fittings of same material,  and 
mechanical couplings.  Refer to "UNIONS, FLANGES, AND COUPLINGS" for 
acceptable manufacturers and housing type. 

d. Joints: 

i. Pipe sizes 2 inch and smaller: Threaded. 

ii. Pipe sizes 2-1/2 inch & larger and all concealed above non-accessible 
ceilings: AWS D1.1,welded. 

3. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), drawn, using the following joints and 
fittings: 

a. Fittings: Solder type ASME B16.18 cast/bronze/brass or ASME B16.22 wrought 
copper fittings, unless otherwise noted. 

b. Joints: 

i. Coil connections, and within equipment cabinets: 

1. Soldered ASTM B32 lead and antimony free solder, 96 Sn/4 Ag 
(tin-silver) alloy with zinc fluoride flux. 

2. Typical product is Harris Product Group 'Stay -Brite' with 'Staya-
Clean' flux. 

ii. Couplings, Tees and elbows in piping mains and branches: 

1. Brazed. AWS A5.8/A5.8M BuCP copper/silver/phosphorous alloy, 
minimum 1485 degree F liquidus. 

2. Solder shall be rated for recommended joint clearance of 0.002" to 
0.006". 

3. Silver content shall be 5-15%, except 6% silver alloys are not 
acceptable. 

4. Typical products are Harris Product Group 'Stay-Silv 15', 'Stay Silv 
5' and 'Dynaflow'. 

 
D. CHILLED AND HEATING WATER, BURIED 

 

1. Manufacturers: 

a. Thermacor FERRO-THERM 
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b. Thermal Piping Systems 

c. Perma-Pipe XTRU-Therm 

d. Rovanco Insul-8 

2. Outer conduit shall be a high density polyethylene (HDPE) jacket conforming to ASTM D-
1248, Type 3, Class C specifications.  The HDPE jacket shall be seamless throughout, 
minimum thickness throughout, with minimum thickness of 150 mils. 

3. Factory fittings shall be prefabricated, preinsulated to minimize the number of field welds. 
Fittings shall be provided with one-piece molded HDPE fitting covers. Factory fittings shall 
be welded by butt fusion or extrusion welding process.  Hot air welding or taping shall not 
be allowed in the factory or field. The manufacturer shall install end seals that provide a 
permanent water and vapor seal on the ends of each piping section. 

4. Manufacturer closure kits shall be utilized in the field to secure joints. Straight run joints 
shall be insulated using polyurethane foam to the thickness specified and jacketed with an 
electro-fusion welded split sleeve. No heat shrink materials will be accepted as the primary 
sealing method. Each joint shall be pressure tested at 5 psi for 15 minutes. Upon 
completing the pressure test, the field joint shall be insulated and patch welded over the 
sleeve opening. All joint closures and insulation shall occur at straight sections of piping. 

5. All underground hydronic system piping shall be insulated with rigid 2-pound density 
polyurethane foam conforming to ASTM C 591, and coefficient of thermal conductivity (K-
factor) not higher than 0.16 at 75°F per ASTM C 518.  Insulation thickness shall be per 
ASHRAE 90.1, minimum. 

6. Foam insulation shall completely fill space between carrier pipe O.D. and jacket I.D. 

7. Sleeves shall be furnished by the manufacturer with insulation kits and installed watertight 
by the contractor. 

8. Install a copper wire embedded in the foam insulation of each length of pipe to provide a 
means for leak detecting the piping system. 

9. Terminate outer jackets 4" beyond the inside face of building walls or floors, and provide 
mastic sealant to protect the end of the factory installed insulation. 

10. Carrier Pipe (Steel): 

a. ASTM A 53/A 53M, grade B, ERW Schedule 40, black. 

b. Fittings:  ASTM A 234/A 234M, wrought steel welding type. 

c. Joints:  AWS D1.1, welded. 

11. Carrier Pipe (Polypropylene); for alternate field installation of HDPE jacketing and 
insulation same as described above: 

a. Carrier Pipe Manufacturers:  Aquatherm Blue Pipe, Pestan Mechanical Pipe, 
Nupi Americas Niron. 
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b. Pipe: shall be manufactured from a PP-R resin (Fusiolen) meeting the short-term 
properties and long-term strength requirements of ASTM F 2389. The pipe shall 
contain no rework or recycled materials except that generated in the 
manufacturer's own plant from resin of the same specification from the same raw 
material. All pipe shall be made in an extrusion process. Piping shall contain a 
fiber layer (faser) to restrict thermal expansion. All pipe shall comply with the 
rated pressure requirements of ASTM F 2389. All pipe shall be certified by NSF 
International as complying with NSF 14, NSF 61, and ASTM F 2389 or CSA 
B137.11. 

c. Fittings: shall be manufactured from a PP-R resin (Fusiolen) meeting the short-
term properties and long-term strength requirements of ASTM F 2389. The 
fittings shall contain no rework or recycled materials except that generated in the 
manufacturer's own plant from resin of the same specification from the same raw 
material. All fittings shall be certified by NSF International as complying with NSF 
14, NSF 61, and ASTM F 2389 or CSA B137.11. 

d. Polypropylene Fittings: Butt fusion or fusion outlet fittings shall be used for fusion 
weld joints between pipe and fittings. 

e. Mechanical fittings and transition fittings shall be used where transitions are 
made to other piping materials or to valves and appurtenances. 

f. Polypropylene pipe shall not be threaded. Threaded transition fittings per ASTM 
F 2389 shall be used where a threaded connection is required. 

12. Bolster Padding: 1-1/2 inch thick, minimum, flexible expansion pads for external expansion 
compensation of fittings. Pads shall extend to cover the inside and outside radius of the 
fittings. 

E. PIPE ANCHORS 

 

1. Prefabricated steel pipe anchors shall be provided where shown or required by the piping 
expansion analysis. Anchor plate shall be 1/2-in. thick minimum, welded to the carrier pipe 
and insulated. Anchor plate shall extend a minimum of 2-1/2-in. beyond the casing 
diameter on all sides and provided with a high temperature mastic corrosion coating. 

2. Each anchor assembly shall be poured within a concrete thrust block for firm anchorage 
into trench sidewalls and bed. Concrete block shall extend a minimum of 12-in. beyond all 
sides of the anchor plate, and at least 36-in. length. Refer to detail on Drawings. 

 

F. CONDENSER WATER PIPING, BURIED 

 

1. Ductile Iron Pipe: 

a. Ductile Iron Mechanical Joint Pipe, Flexible Restrained:  AWWA C151/A21.51, 
with working pressure of 350 psi. 
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b. Fittings:  AWWA C110, ductile iron, standard thickness. 

c. Perma-Pipe, direct burial pre insulated piping. 

2. Pipe Joints: 

a. Flexible restrained joints and jointing materials shall meet the requirements of 
ANSI/AWWA C111. 

b. Restraint devices shall consist of multiple gripping wedges incorporated into a 
follower gland meeting the requirements of ANSI/AWWA C110/A21.10. The 
devices shall have a working pressure rating of 350 psi. 

c. Coating: All wedge assemblies shall be phosphate washed and coated with 
minimum of two coats of thermoset epoxy coating. All casting bodies shall be 
phosphate washed and coated with polyester based powder. 

d. Gaskets for all mechanical joints shall be designed to allow the gasket to deflect 
approximately 30% during assembly of the joint. 

e. Mechanical joint restraints shall be MEGALUG with EBBA-Seal mechanical joint 
gaskets, by EBBA Iron Inc. 

 

G. UNDERGROUND WARNING TAPE 

 

1. Detectable aluminum foil plastic-backed tape or detectable magnetic plastic tape for 
warning and identification of buried piping.  Tape shall be detectable by an electronic 
detection instrument.  Provide tape in minimum 4-inch width rolls, color coded for the utility 
involved, with warning and identification imprinted in bold black letters continuously and 
repeatedly over entire tape length. Use permanent code and letter coloring unaffected by 
moisture and other substances contained in trench backfill material. 

2. Warning tape shall read "CAUTION - BURIED PIPING BELOW" or similar wording at 
minimum 18-inch intervals. 

 

H. CONDENSER WATER PIPING, ABOVE GRADE 

 

1. Steel Pipe:  ASTM A53/A53M, Schedule 40, black. 

 

I. EQUIPMENT DRAINS AND OVERFLOWS 

 

1. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following 
joint types: 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88M
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J. PIPE HANGERS AND SUPPORTS 

 

1. Provide hangers and supports that comply with MSS SP-58. 

a. If type of hanger or support for a particular situation is not indicated, select 
appropriate type using MSS SP-58 recommendations. 

2. Manufacturers: B-Line, Grinnell, Globe or Michigan. Figure numbers are for Michigan. 

3. Copper Pipe Support:  As Specified above, copper plated where tube is not insulated. 

4. Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 

5. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded 
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

6. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with 
wedge shaped grooves in header piping to permit support and hanging in accordance with 
ASME B31.9. 

 

K. UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS 

 

1. Unions for Pipe 2 Inches and Less: 

a. Ferrous Piping: 150 psig malleable iron, threaded. 

b. Copper Pipe:  400 psig WOG @ 275 degrees F, Brass O-Ring type with EPDM  
O-Ring , brass nut and tailpiece. Threaded or soldered with reduced size end 
connection as required by component connection. Apollo UA, FDI UP 

c. Test Plug tappings may be included on union tailpieces to provide the test plugs 
specified at piping components. 

2. Flanges for Pipe 2 Inches and Greater: 

a. Ferrous Piping: 150 psig forged steel, slip-on, unless noted otherwise. 

b. Gaskets: 1/16 inch thick composition sheet type gasket with aramid fiber and 
NBR binder. Gasket material shall be asbestos-free conforming to ASTM B16.5-
2013, selected for the pressure, temperature, and service of the specific joint. 
Garlock BLUE-GARD 3000, TEADIT NA1001, or similar. 

3. Grooved and Shouldered Pipe End Couplings for pipe over 2 inches: Acceptable for use on 
chilled and condenser water piping exposed in mechanical rooms: 

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
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a. Housing Clamps: ASTM A-47-77 Malleable or ASTM A-536-77 ductile iron  to 
engage and lock, rigid clamshell, bolt-on clamp. Manufacturers:  Gruvlok 7000 
(Anvil), Grinnell 772, Victaulic 107/W07. 

b. Gasket: Synthetic rubber conforming to steel pipe outside diameter and coupling 
housing, manufactured of elastomers as designated in ASTM D-2000. 

c. Basis of Design for rigid couplings/ joints: 

i. 2-1/2” through 8”: Victaulic Style 107H Installation ready rigid coupling for 
direct stab installation without field disassembly.  Gasket shall be grade 
“EHP” EPDM compound designed for operating temperatures from -30 
deg F to +250 deg F. 

ii. 10” through 12”: Victaulic Style 07 ZeroFlex.  Standard rigid coupling.  
Gasket shall be grade “E” EPDM compound designed for operating 
temperatures from -30 deg F to +230 deg F. 

iii. 14” and larger: Victaulic Style W07 Advance Groove System (AGS) rigid 
coupling.  Coupling housings designed with AGS wedge-shaped profile to 
engage the mating pipe or component wedge-shaped AGS grooves. 
Housings include lead-in chamfer to accommodate a wide range of initial 
pipe positions and provide a rigid joint that corresponds with support 
spacing as defined by ASME B31.1 and B31.9. 

d. Basis of Design for flexible couplings/ joints: 

i. 2-1/2” through 8”: Victaulic Style 177 Installation ready flexible coupling 
for direct stab installation without field disassembly.  Gasket shall be 
Grade “EHP” EPDM compound designed for operating temperatures from 
-30 deg F to +250 deg F. 

ii. 10” through 12”: Victaulic Style 77 standard flexible couplings.  Gasket 
shall be Grade “E” EPDM compound designed for operating temperatures 
from -30 deg F to +230 deg F. 

iii. 14” and larger: Victaulic Style W77 Advance Groove System (AGS) 
flexible coupling.  Coupling housings designed with AGS wedge-shaped 
profile to engage the mating pipe or component wedge-shaped AGS 
grooves. Housings include lead-in chamfer to accommodate a wide range 
of initial pipe positions and allow for linear and angular movement, 
vibration attenuation, and stress relief. 

4. Dielectric Connections: Dielectric nipple with galvanized or plated steel threaded ends. FDI-
DN, Perfection, Pro Hydronic Specialties. 

 

L. GLOBE OR ANGLE VALVES 

 

1. Up To and Including 2 Inches: 
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a. Manufacturers: Crane Model 7, Hammond IB413-T, Kitz 09, Milwaukee 590-S, 
Nibco T235, Stockham B-22 . 

b. 300 psig WOG, bronze body, bronze trim, union bonnet, rising stem and cast or 
malleable iron handwheel, inside screw , renewable composition disc and bronze 
seat, threaded ends. 

 

M. BALL VALVES 

 

1. Up To and Including 2 Inches: 

a. Two Piece Manufacturers: Apollo Model 70-100, Crane 9301, Flow Design 
HB/HC, Hammond 8201, Milwaukee BA200, Nibco T580, Stockham T255, Watts 
B6000. 

b. 400 psig WOG, Bronze two piece body, full port, chrome plated brass ball, 
reinforced teflon seats and stuffing box ring, blow-out proof stem design, 
adjustable packing gland, zinc coated steel lever handle with vinyl hand grip with 
memory stops on balance valves, threaded ends . 

 

N. BUTTERFLY VALVES (OVER 2 INCHES) 

 

1. Manufacturers: Centerline Model 200, Crane 12, Grinnell 8000, Hammond 5111, Milwaukee 
WA, Mueller 66M, Nibco WD-2000-3, Pratt BF, Stockham LG551. 

2. Location: Use where specifically shown on Drawings, Detail or Flow Diagram. Refer to 
Legend for butterfly valve symbol. 

3. Body: Cast or ductile iron with resilient replaceable EPDM seat, wafer or lug ends, extended 
neck. 

4. Disc: Aluminum bronze. 

5. Operator: Infinite position lever handle with memory stop. 

 

O. SPRING LOADED CHECK VALVES (OVER 2 INCH) 

 

1. Manufacturers: Centerline Model CLC, Duo-Check G12HMP, Hammond IR9253, Marlin 
HZNSF, Metraflex 700, Milwaukee 1400, Muessco 91AP/92AP, Stockham WG970.. 

2. Iron body, bronze trim, split plate, hinged with stainless steel spring, resilient seal bonded to 
body, wafer or threaded lug ends. 
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P. FLOW INDICATOR-BALANCERS 

 

1. Manufacturers: B&G Circuit Setter, AAF #6000, Taco ACUF, Illinois #6000, Flow Set -F,HCi 
Terminator, Florater, Gerand, Armstrong "CBV", Wheatley "GS", Pro Hydronic Specialties 
"CBV". 

 

Q. PREPARATION 

 

1. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 

2. Prepare pipe for grooved mechanical joints as required by coupling manufacturer. 

3. Remove scale and dirt on inside and outside before assembly. 

4. Prepare piping connections to equipment using jointing system specified. 

5. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or 
caps. 

6. After completion, fill, clean, and treat systems. Refer to Section 23 2500 for additional 
requirements. 

7. Connections to existing systems: Exact location of piping, direction of flow and fluid being 
handled shall be confirmed by the Contractor prior to installing new piping to assure 
compatibility of system, fluid being pumped, and pipe sizes 

 

R. INSTALLATION 

 

1. Install in accordance with manufacturer's instructions. 

2. Route piping in orderly manner, parallel to building structure, and maintain plumb and level, 
unless noted otherwise. 

3. Maintain 4 inch clearance between pipe and fittings after insulation. 

4. Install piping to conserve building space and to avoid interfere with use of space. 

5. Group piping at common elevations. 

6. Maintain top of piping level with eccentric reducers. Arrange to drain at low points. 

7. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

8. Grooved Joints: 
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a. Install in accordance with the manufacturer's latest published installation 
instructions. 

b. Gaskets to be suitable for the intended service, molded, and produced by the 
coupling manufacturer. 

9. Install valves with stems upright or horizontal, not inverted. 

10. Unions: Provide unions at locations specified and at all locations to permit removal of 
equipment and ATC control valves for service. Install in correct direction with brass nut 
upstream. Do not install unions to expedite pipe assembly. Use flanges or grooved 
coupling for unions for pipes sizes over 2 inch. 

11. Dissimilar Metals (Dielectric): Provide dielectric nipples to provide separation between 
ferrous and nonferrous piping/fittings. Install on ferrous side of connection. Do not install 
dielectric unions. Dielectric connection shall be comprised of dielectric nipple or thread-to 
sweat brass adapter or brass valve. Install unions specified with dielectric nipple where 
separation is required at a union. 

12. Steel Pipe Nipples: All thread (close) nipples are prohibited. Nipples 1-1/2 inch and smaller 
and attached to larger pipes shall be schedule 80 and attached by the use of threadolets. 
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SECTION 23 2114 – HYDRONIC SPECIALTIES 

A. AIR/DIRT SEPARATOR 

 

1. Manufacturers: 

a. Armstrong; Model DAS:  www.armstrongpumps.com. 

b. Spirovent:  www.spirotherm.com. 

c. Thrush; Model Aar-O-Vent:  www.thrustco.com. 

d. Taco; Model 4900:  www.taco-hvac.com. 

2. Coalescing type air and dirt eliminator, fabricated steel rated for 150 psig working pressure. 
The unit shall include internal bundle to suppress turbulence and provide high efficiency, 
venting chamber and vent valve mechanism. 

3. Air separator shall be capable of removing 100% of free and entrained air, and up to 99.6% 
of dissolved air in the system fluid. 

4. Provide pipe connections for hydronic system inlet and outlet, venting, and drain/blowdown. 
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SECTION 23 2123 – HYDRONIC PUMPS 

A. MANUFACTURERS 

 

1. Aurora: 

2. Bell & Gossett, a Xylem Inc. brand: 

3. Peerless: 

4. Taco: 

 

B. HVAC PUMPS - GENERAL 

 

1. Provide pumps that operate at specified system fluid temperatures without vapor binding 
and cavitation, are non-overloading in parallel or individual operation, and operate within 25 
percent of midpoint of published maximum efficiency curve. 

2. Products Requiring Electrical Connection: Listed and classified by UL as suitable for the 
purpose specified and indicated. 
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SECTION 23 2140 - UNDERGROUND HYDRONIC DISTRIBUTION SYSTEMS-STEEL PIPE 

 

A. SCOPE OF WORK 
 
 

1. The Contractor shall provide all labor, equipment, materials and incidentals necessary to 
install the underground chilled water and heating water distribution systems. These 
systems include but are not limited to: factory fabricated conduit piping, equipment room 
entry, utility trench construction, thermal insulation, piping supports, fittings, and 
accessories. These systems shall be installed and tested as shown on the Contract 
Drawings and as specified herein. 

 

B. PERFORMANCE REQUIREMENTS 

 

1. Provide a complete prefabricated conduit system for steel piping including jacket, carrier 
piping, insulation, fittings and installation accessories. 
 

2. The hydronic water system is designed for not less than 125 psig and an operating 
temperature between 40 and 250 degrees F.  System components shall be suitable for 
maximum working pressure of ANSI Class 150. (150 psig SWP). 

 

3. The hydronic water system is a fully welded system that expands and contracts within 
the ground as operating temperatures vary. 

 

C. QUALITY ASSURANCE 
 

1. Country of Fabrication: 
a. All piping, fittings, and piping accessories not manufactured, fabricated, and/or 

assembled in the United States of America or Canada must be manufactured, 
fabricated, and/or assembled by an ISO 9001 registered corporation. 
 

b. Submit ISO 9001 registration certificates for all corporations where the piping, 
fittings, and piping accessories are not manufactured, fabricated, and/or 
assembled in the United States or Canada. 

 

 
c. For all piping, fittings, and piping accessories not fabricated in the United States 

or Canada, submit an independent test report for all materials to be provided. 
 

d. No piping, fittings, and piping accessories manufactured, fabricated, and/or 
assembled in China including Taiwan are permitted to be provided in this project 
Contract. 

 

2. Manufacturer Certification:  The prefabricated pipe manufacturer shall provide a 
certificate stating that the direct buried piping system was installed in accordance with 
the manufacturer's recommendations. 
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D. DELIVERY, STORAGE, AND PROTECTION 

 

1. Ship the underground chilled water and hot water premanufactured piping and conduit 
system with plastic pipe end covers secured with tape on the piping prior to shipment 
from the factory.  Bag type covers are not acceptable. 
 

2. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

 

E. UNDERGROUND HYDRONIC PIPING 

 

1. Manufacturers: 
 

a. Thermacor FERRO-THERM 
 

b. Thermal Piping Systems 
 

c. Perma-Pipe XTRU-Therm 
 

d. Rovanco Insul-8 

 

2. Outer conduit shall be a high density polyethylene (HDPE) jacket conforming to ASTM 
D-1248, Type 3, Class C specifications.  The HDPE jacket shall be seamless 
throughout, minimum thickness throughout, with minimum thickness of 150 mils. 

 

3. Factory fittings shall be prefabricated, preinsulated to minimize the number of field 
welds. Fittings shall be provided with one piece molded HDPE fitting covers. Factory 
fittings shall be welded by butt fusion or extrusion welding process.  Hot air welding or 
taping shall not be allowed in the factory or field. The manufacturer shall install end 
seals that provide a permanent water and vapor seal on the ends of each piping section. 

 

4. Manufacturer closure kits shall be utilized in the field to secure joints. Straight run joints 
shall be insulated using polyurethane foam to the thickness specified and jacketed with 
an electro-fusion welded split sleeve. No heat shrink materials will be accepted as the 
primary sealing method. Each joint shall be pressure tested at 5 psi for 15 minutes. 
Upon completing the pressure test, the field joint shall be insulated and patch welded 
over the sleeve opening. All joint closures and insulation shall occur at straight sections 
of piping. 

 

5. All underground hydronic system piping shall be insulated with rigid 2-pound density 
polyurethane foam conforming to ASTM C 591, and coefficient of thermal conductivity 
(K-factor) not higher than 0.16 at 75°F per ASTM C 518.  Insulation thickness shall be 
as listed below: 

 

6. 4-inch and under pipe outer diameter - 1-1/2 inch thick insulation, minimum. 
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7. 6-inch pipe outer diameter - 1-1/2 inch thick insulation, minimum. 

 

8. 8-inch pipe outer diameter - 1-1/2 inch thick insulation, minimum. 
 

9. Foam insulation shall completely fill space between carrier pipe O.D. and jacket I.D. 
 

10. Sleeves shall be furnished by the manufacturer with insulation kits and installed 
watertight by the contractor. 

 

11. Install a copper wire embedded in the foam insulation of each length of pipe to provide a 
means for leak detecting the piping system. 

 

12. Terminate outer jackets 4" beyond the inside face of building walls or floors, and provide 
mastic sealant to protect the end of the factory installed insulation. 

 

13. Carrier Pipe: 
 

a. ASTM A 53/A 53M, grade B, ERW Schedule 40, black. 
 

b. Fittings:  ASTM A 234/A 234M, wrought steel welding type. 
 

c. Joints:  AWS D1.1, welded. 
 

14. Bolster Padding: 1-1/2 inch thick, minimum, flexible expansion pads for external 
expansion compensation of fittings. Pads shall extend to cover the inside and outside 
radius of the fittings. 

 

F. PIPE ANCHORS 

 

1. Prefabricated steel pipe anchors shall be provided where shown or required by the 
piping expansion analysis. Anchor plate shall be 1/2-in. thick minimum, welded to the 
carrier pipe and insulated. Anchor plate shall extend a minimum of 2-1/2-in. beyond the 
casing diameter on all sides and provided with a high temperature mastic corrosion 
coating. 
 

2. Each anchor assembly shall be poured within a concrete thrust block for firm anchorage 
into trench sidewalls and bed. Concrete block shall extend a minimum of 12-in. beyond 
all sides of the anchor plate, and at least 36-in. length. Refer to detail on Drawings. 

 

G. UNDERGROUND WARNING TAPE 

 

1. Manufacturers: 
 

a. Brady Identoline 
 

b. Seton 210 
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c. Water Works Ind, Inc. 

 

2. Provide detectable aluminum foil plastic-backed tape or detectable magnetic color-
coded polyethylene plastic tape for warning and identification of buried piping. 

 

3. Provide tape in minimum 4-inch width rolls, color coded for the utility involved, with 
warning and identification imprinted in bold black letters 

 

4. Use permanent code and letter coloring unaffected by moisture and other substances 
contained in trench backfill material. 

 

5. Warning tape shall read "CAUTION - BURIED PIPING BELOW" or similar wording at 
minimum 18-inch intervals over the entire tape length.. 

 

H. PIPE SLEEVES 

 

1. Fit all pipes passing through building walls and floors, with shop fabricated pipe sleeves 
or core drill with mechanical link seals.  Extend each sleeve through its respective wall 
and cut flush on inside and outside surfaces.  Provide sleeve size based on 
recommended link seal size for pipe or conduit being installed. Pipe sleeve shall be 
fabricated from Schedule 40, galvanized steel pipe conforming to ASTM A-53, Grade B. 
 

2. Attach leak plate around center of pipe sleeve unit prior to delivery. Install a mechanical 
type interlock seal, Buna-N links shaped to fill the annular area between the sleeve and 
pipe or conduit.  Link type seal shall be installed on interior end of pipe sleeve. 

 

I. PREPARATION 

 

1. The Contractor shall survey and lay out the new underground utility distribution route.  
Advanced trench excavation and physically locate underground utilities is advised to 
keep within the project schedule.  Discovery of any unforeseen site conditions shall be 
reported to Architect as soon as they are encountered. 

 

2. Exact location of piping, direction of flow and fluid being handled shall be confirmed by 
Contractor prior to installing new piping to assure compatibility of system, fluid being 
pumped, and pipe sizes 

 

J. INSTALLATION 

 

1. Install in accordance with manufacturer's instructions. 
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2. Provide all work, labor, materials and equipment to construct the underground utility 
distribution system into a complete, convenient and operating system. 

 

3. Group piping with other site piping work whenever practical. 

 

4. Establish elevations of buried piping to ensure not less than 4.0 ft. of cover. 

 

5. Route pipe in straight line unless noted otherwise. 

 

6. Slope pipe as shown on profiles to match final elevations without dips or crowns in the 
piping. 

 

7. Maintain 4 inch clearance between pipe conduits, minimum. 

 

8. Install pipe to allow for expansion and contraction without stressing pipe or joints. 

 

9. Provide for pipe movement by installing bolster padding as indicated on the shop 
drawings. 

 

10. Install piping straight and true to bear evenly on trench floor. 

 

11. Equipment, materials, installation, workmanship, fabrication, assembly, erection, 
examination, inspection, and testing shall be in accordance with ANSI B31.3, except as 
modified herein. 

 

12. Protection against Hazardous Conditions: The Contractor shall notify Architect if a 
hazardous condition exists or conditions for a potential hazardous situation arises.  If, in 
the opinion of Architect, a hazardous condition exists, work shall cease until such 
condition has been corrected. 

 

13. Cleaning of Piping:  Keep the interior and ends of new piping and existing piping 
affected by the Contractor's operations thoroughly cleaned of water and foreign matter.  
Keep piping systems clean during installation by means of plugs or other approved 
methods.  When work is not in progress, securely close open ends of pipe and fittings to 
prevent entry of water and foreign matter.  Inspect piping before placing into position. 

 

K. EXCAVATION AND BACKFILL 

 

1. The Contractor shall excavate a minimum of 200 linear feet of trench prior to welding 
piping to fully assess field conditions. 

 

2. Trenching: 
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a. Notify the Design Professional of unexpected subsurface conditions. 

 

b. Cut trenches wide enough to allow inspection of installed utilities. 

 

c. Hand trim excavations. Remove loose matter. 

 

d. Remove large stones and other hard matter which could damage piping or 
impede consistent backfilling or compaction. 

 

e. Remove excavated material that is unsuitable for re-use from site. 

 

f. Remove excess excavated material from site. 

 

g. Do not remove or damage any shrubbery, landscape, or trees except as 
specifically shown on plans.  Notify Design Professional of any and all 
discrepancies. 

 

3. Dewatering: 

 

a. Contractor shall furnish all labor, materials, and equipment to keep the work free 
of water either from surface sources or from underground sources, or from both.  
The selection of the equipment and method of the removal of the water shall be 
the sole responsibility of the Contractor. The Contractor shall be responsible for 
all damage incurred in handling site water conditions. 

 

4. Backfilling: 

 

a. Backfill to contours and elevations indicated on the site drawings using unfrozen 
materials. 

 

b. Employ a placement method that does not disturb or damage other work. 

 

c. Do not fill over porous, wet, frozen or spongy subgrade surfaces. 

 

d. Place and compact bedding courses on trench bottoms and where indicated. All 
trenches shall be excavated a minimum of 6-inches below pipe bottoms and 
refilled with sand, tamped to stabilize base, and then covered with 12-inch 
minimum cover of clean sand. The sand shall be compacted to 95% standard 
Proctor dry density prior to installation of piping. Trench bottoms shall form a 
straight line free of dips or humps with no offsets in any plane other than shown 
on the drawings. The initial 2-feet of backfill over piping shall be placed in 4-inch 
layers and hand tamped. The remainder of backfill may be machine tamped. 

 

e. Compaction density unless otherwise specified or indicated shall be not less 
than 90% of maximum dry density. 
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L. PIPE AND FITTINGS 

 

1. General 

 

a. Inspect, test, and approve piping before burying, covering, or concealing.  
Provide fittings for changes in direction of piping and for connections.  Reducing 
branch connections in steel piping may be made with forged branch outlet 
reducing fittings for branches two or more pipe sizes smaller than mains.  All 
changes in direction shall be made with factory-fabricated welded pipe fittings, 
and all elbows shall be long radius.  Tees are used on the outlets, but the use of 
fittings formed from pipe sections shall not be permitted. 

 

b. All pipe shall be accurately cut to measurements established at the construction 
site and shall be worked into place without springing or forcing, properly clearing 
all openings and equipment.  Excessive cutting or other weakening of structural 
members to facilitate piping installation shall not be permitted.  Pipe ends shall 
have burrs removed by reaming and pipe shall be installed to permit free 
expansion and contraction without damage to joints. 

 

c. Pipe nipples 6 inches long and shorter shall be Schedule 80 pipe.  Make 
changes in piping sizes through tapered reducing pipe fittings. 

 

2. Fittings and End Connections:  Install threaded fittings and end connections for sizes 
less than one inch; threaded or socket-welding or butt welding fittings and end 
connections for sizes 1 to 2 inches; threaded connections for threaded valves, traps, 
strainers, and threaded connections to equipment; butt welded fittings and end 
connections for sizes 2.5 inches and larger; and flanged connections for flanged valves, 
and flanged connections to equipment as otherwise specified. 

 

M. WELDING 
 

1. Welding Responsibility 
 

a. Responsibility of Contractor for Fusion Welding: 
 

i. The Contractor is entirely responsible for the quality of the welding 
required for the underground piping distribution system. 

 

2. Qualifications of Welders: 
 

a. Rules of procedure for qualification of all welders and general requirements for 
fusion welding shall conform to ANSI B31.1 for the qualification of procedures, 
welders and welding operators.  The Contractor shall be required to follow the 
qualification of procedures by destructive testing as outlined in paragraph 
QW302 of Section IX of the ASME Boiler and Pressure Vessel Code. The 
welders shall be certified under rules of the National Certified Pipe Welding 
Bureau and qualified by either the National Certified Pipe Welding Bureau or an 
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independent testing laboratory. Copies of the welder's certificates shall be made 
available to the Owner and Design Professional upon request. 
 

b. Documentation of the welding procedure and the welder qualification shall be 
presented in the form of a Welding Procedure Specification (WPS), and 
Procedure for Qualification. The welder or welding operator must submit a 
welder certification verifying his qualification to the procedure.  The Welding 
Procedure Specification (WPS) shall meet the requirements of this specification. 

 

3. Beveling: 
 

a. Field bevels and shop bevels shall be done by mechanical means. All beveling 
shall conform to the Welding Procedure Specification (WPS). 

 

4. Welding Rings: 
 

a. Welding rings shall not be used on this project. 

 

5. Erection: 
 

a. Piping shall not be split, bent, flattened, or otherwise altered either before, 
during, or after installation. 

 

b. During erection care shall be taken to remove all dirt, scale, and other foreign 
matter from inside the piping by use of a pipe swab or pipe "pig"  before tying in 
sections, valves, or fittings. 

 

c. Where the pipe temperature falls to 32 degrees F or lower, the pipe shall be 
heated to approximately 100 degrees F for a distance of 1 foot on each side of 
the weld before welding, and the weld shall be finished before the pipe cools to 
32 degrees F. 

 

6. Defective Welds: 
 

a. Defective welds shall be replaced and re-inspected at no additional cost to the 
Owner.  Repairing defective welds by adding weld material over the defect or by 
peening will not be permitted. 

 

b. Welding repairs will be performed in accordance with an approved welding repair 
procedure.  The repair procedure shall be submitted to the Engineer for approval 
before performing repairs. 

 

c. When the quality of a welder's work appears to be below the requirements of the 
acceptance criteria, the inspector shall require the welder to demonstrate his 
ability to produce sound welds by means of complete requalification. 

 

7. Electrodes: 
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a. All low hydrogen electrodes shall be stored in a storage oven that is kept free of 
moisture and dampness during fabrication operations. 

 

b. Low hydrogen electrodes shall not remain out of the storage oven for more than 
four (4) hours at a single time. 

 

c. If the electrodes are placed back into the storage oven, they shall remain for a 
minimum of 24 hours before being used. 

 

d. Electrodes that demonstrate contamination, loss of coating or any other form of 
damage shall be discarded. 

 

N. PROTECTIVE COATING 

 

1. Damaged Materials: 

 

a. Fittings, couplings, irregular surfaces, damaged areas of pipe coating, and 
existing piping affected by the Contractor's operations shall be clean, dry, grease 
free, and primed before application of tape. 

 

b. Pipe coating and adhesive undercoat surfaces to be wrapped with tape shall be 
primed with a compatible primer prior to application of tape.  Primer shall be as 
recommended by tape manufacturer and approved by pipe coating 
manufacturer. 

 

c. Waterproof shrink sleeves may be provided in lieu of tape and shall overlap the 
pipe coating not less than 6 inches. 

 

2. Pipe Coating: 

 

a. Residual material from pipe coating shall be pressed into the break or trimmed 
off. 

 

b. Apply tape spirally with one-third overlap as tape is applied. 

 

c. A double wrap of one full width of tape shall be applied at right angles to the axis 
to seal each end of the spiral wrapping. 

 

d. All damage to the piping shall be repaired in accordance with the manufacturer's 
recommendations. 

 

3. The Finishing Coating: 

 

a. Stretch and apply first layer of tape to conform to component's surface. 

 

b. Apply and press a second layer of tape over first layer of tape. 
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4. Flange, Valve, and Irregular Surface Coating: 
 

a. Apply coal tar base coating to a minimum dry film thickness of 30 mils. 

 

O. FLUSHING STANDARDS AND SPECIFICATIONS FOR WATER DISTRIBUTION SYSTEM 
CARRIER PIPING 

 

1. Fill and flush with clean water. 

 

2. Refill with clean water, then add cleaning chemicals as recommended by the chemical 
water treatment vendor, supplied and supervised by the water treatment vendor. Refer 
to Section 23 2500. 

 

3. The piping shall be initially cleaned utilizing a high pressure "hydro-jet" process. The 
equipment shall be capable of providing a minimum of 50 GPM at 2000 PSIG. The 
piping shall be cleaned in one direction to allow debris and water to exit in one location. 
This cleaning procedure shall be performed twice until the flush water runs clear. 

 

4. Install chemicals and circulate water, using temporary pumps as required, in each 
system for 48 hours. Minimum water velocity is 6 feet per second. 

 

5. At the end of each 48 hours, remove and clean strainers.  Blow-off low points. 

 

6. Do on-line flushing using a fast "feed and bleed" procedure for 24 hours.  Be sure all 
parts of the system are on-line during the cleaning. Circulate all dead legs of the 
system.  Provide temporary piping crossovers as required. 

 

7. Do final system drain and blow off low points. 

 

8. When cleaning is completed, fill systems with clear and clean water, and notify Owner 
and Design Professional of completion of these steps. 

 

9. Use and disposal of chemicals shall comply with local, state, and federal regulations. 

 

10. The contractor is responsible for monitoring the draining procedures to prevent flooding 
on the site. 

 

P. BURIED UTILITY WARNING TAPE 

 

1. Bury tape with the painted side up at a depth of 6-inches above top of sand backfill. 
Locate a second tape buried at 6-inches below grade where top of pipes are buried at 6-
ft. or greater depth. 
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Q. PIPING TESTS - VISUAL EXAMINATION (VT) 

 

1. General: Visually examine all pipe welds per ASME B31.1. As described below, visual 
examination of welds may be performed by the Construction Manager or an 
independent testing agency. 
 

2. Welding Tests: Twenty-five percent (25%) of all field welds shall be inspected using this 
method. 
 

3. Acceptance Standards: 
 

a. The acceptance standards for visual examination shall be as defined in ASME 
B31.1. The following indications are unacceptable: 
 

i. Cracks-external surface. 
ii. Undercut on surface which is greater than 1/32 inch deep. 
iii. Weld reinforcement greater than that specified in Table 127.4.2. of ASME 

B31.1. 
iv. Lack of fusion on surface. 
v. Incomplete penetration (applies only when inside surface is readily 

accessible). 
vi. Any other linear indications greater than 3/16 inch long. 
vii. Surface porosity with rounded indications having dimensions greater than 

3/16 inch or four or more rounded indications separated by 1/16 inch or 
less edge to edge in any direction. Rounded indications are indications 
which are circular or elliptical with their length less than three times their 
width. 

b. In addition, acceptance will also be based on the proper lay-out, materials, and 
methods, as specified. 

 

4. Failed Welds: 
 

a. All welds not passing visual examination shall be repaired or replaced at no 
expense to the Owner. 
 

b. Repair shall be performed using the qualified welding procedures applicable to 
the original weld. 
 

5. Reporting: 
 

a. Reports for visual examinations of welds shall be required for all piping larger 
than 3 inch NPS except for vent and drain services. Reports preformed for visual 
examinations are not required to be submitted, but shall be kept available for 
review at any time by the Owner or Engineer. 
 

b. Each weld report shall include the following: 
 

i. Date of weld examination. 
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ii. Type of examination. 

 
iii. Examiner's name. 

 
iv. Welders' names including all persons who worked on the weld and their 

work involved. 
 

v. Piping system. 
 

vi. Weld location. 
 

vii. Weld procedure and materials. 
 

viii. Materials and dimensions of items that were welded. 
 

ix. Visual examination results. 
 

6. Examiners' Qualifications: 
 

a. Contractor personnel may perform visual examinations as long as the persons 
have passed the Contractor's welding quality control program that satisfies the 
requirements of ASME B31.1. 
 

7. Visual Examination Requirements: 
 

a. Welds designated for visual examination shall be examined as follows: 
 

i. Before welding - for compliance with requirements for joint preparation, 
alignment and fit-up, cleanliness, condition of welding equipment, quality 
and condition of base and filler materials to be used, and preheat, when 
required. 
 

ii. During welding - for cracks, conformance to the qualified welding 
procedure, quality of individual weld passes, interpass temperature, 
placement and sequencing of individual weld passes, and backgouged 
surfaces. 
 

iii. After welding - for cracks, contour and finish, bead reinforcement, 
undercutting, overlap, size of fillet welds, finished weld appearance, weld 
size, weld length, dimensional accuracy of weldment, and monitor post 
weld heat treatment. 
 

b. The inspector shall initial and date each field weld using a paint pen for marking 
on the outer casing. 
 

c. Records of visual examinations must be kept as described in this Section. 
 

8. Examiner's Scope: 
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a. Visual examinations to be performed by the Construction Manager may be 
performed and interpreted by an employee of the Construction Manager, 
provided that each individual is certified as specified. As an option, the 
Construction Manager may obtain the services of an independent testing agency 
to perform these examinations. 
 

b. A welder who has performed any work with regard to a specific weld shall not 
perform the visual examination of the same weld unless approved by the 
Construction Manager's welding quality control program. 

 

R. PIPING TESTS - PRESSURE TESTING OF UTILITY PIPING 

 

1. General: 
 

a. Tests shall be conducted before, during, and after the installation of the system. 
 

b. All instruments, equipment, facilities, and labor required to properly conduct the 
tests shall be provided by the contractor. 
 

c. Test pressure gages shall have dials indicating not less than 1-1/2 times or more 
than 2 times the test pressure. 
 

d. Provide 48 hours notification to the Design Professional and the KSU Facilities 
Group site representative in advance of each pressure test. 
 

e. Any deficiencies shall be corrected at Contractor's expense. Failures to correct 
any deficiencies will be cause for rejection of the system. 
 

2. Field Tests:  The following field tests shall be conducted on the piping system. If any 
failure occurs, Contractor shall make such adjustments or replacements as Architect 
may direct, and the tests shall be repeated until satisfactory installation and operation 
are achieved. 
 

a. Hydrostatic Tests: 
 

i. Test piping system hydrostatically using water not exceeding 100 
degrees F. 
 

ii. Conduct tests in accordance with the requirements of ANSI B31.1.Test 
pressure shall be 150 psig. 
 

iii. Test the piping system after the lines have been cleaned and before any 
insulation covering has been applied in areas of field welds and the 
underground conduit system. 
 

iv. Before making tests, remove or valve off from the system any apparatus 
that may be damaged by the test pressure. 
 

v. Install calibrated test pressure gages in the system to observe any loss in 
pressure. 
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vi. Maintain the required test pressure for a minimum of four (4) hours. 

 
vii. Inspect all joints and connections for leaks. Perform tests after 

installation and prior to acceptance. 
 

viii. Air testing of carrier piping is not permitted. 
 

b. Joint Closure Tests: 
 

i. Test jacket closure at joints with air pressure at 5 psi for a minimum of 15 
minutes. Follow installation and testing procedures as recommended by 
the manufacturer. 

 

S. VERIFICATION OF FINAL ELEVATIONS 

 

1. Prior to covering the top of piping with backfill, but after all temporary supports have 
been removed, pipe bedding installed and initial backfilling completed, the Construction 
Manager shall measure and record the elevation of the top of the casing installed at 
each elbow or change in direction. These measurements shall include each building 
entrance location. These measurements shall be checked against the contract drawings 
and recorded by the Construction Manager for documentation to the Owner. 
 

2. The Construction Manager shall measure and record physical dimensions of the piping 
to a known and durable surface or corner so the piping can be located in the future. 
These dimensions shall be provided in several locations to adequately identify the pipe 
routing. 
 

3. The Construction Manager shall measure and record the top elevation of any piping or 
ductbank that intersects the underground piping route. 
 

4. All elevations shall be recorded using a surveyor's level and survey rod. 
 

5. The Construction Manager shall produce a drawing of the underground utility piping that 
shows the recorded installation conditions. 

 

T. MANUFACTURER'S FIELD SERVICES 

 

1. A MANUFACTURER'S REPRESENTATIVE of the piping system used shall inspect the 
installation of the distribution system and shall provide Architect for Owner a certificate 
on the manufacturer's letterhead stating that the pipe is installed in accordance with the 
manufacturer's recommendations and provide the manufacturer's warranty. 
 

2. The representative shall be a factory-trained technician with a minimum of two years’ 
experience. 
 

3. The representative shall meet with the installer and confirm that the manufacturer's 
installation instruction have been read and understood. 
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4. The technician must observe the following critical periods of construction: 

 
a. Unloading of the piping system. 

 
b. Welding of at least one hydronic pipe connection and fitting. 

 
c. Hydrostatic and air tests of the carrier piping. 

 
d. Assembly and testing of one jacket field joint. 

 
e. Preparation of pipe bed and the initial backfilling operation. 

 

5. A field report shall be submitted for each site visit documenting the progress of the 
installation with photographs, and noting any deficiencies. Submit two copies of each 
report to the Construction Manager, one copy to the Owner, and two copies to the 
Design Professional. 
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SECTION 23 2141 UNDERGROUND HYDRONIC DISTRIBUTION SYSTEMS-POLYPROPYLENE 

A. SCOPE OF WORK 

1. Polypropylene piping shall be priced as an Alternate for the underground chilled water 
distribution system. 

2. The Contractor shall provide all labor, equipment, materials and incidentals necessary 
to install the underground chilled water distribution systems. These systems include but 
are not limited to factory fabricated piping, equipment room entry, utility trench 
construction, piping supports, fittings, and accessories. These systems shall be installed 
and tested as shown on the Contract Drawings and as specified herein. 

B. PERFORMANCE REQUIREMENTS 

1. Provide a complete system for the underground PP piping including carrier piping, 
fittings and installation accessories. 

2. The hydronic water system is designed for not less than 125 psig and an operating 
temperature between 40 and 250 degrees F. 

3. The hydronic water system is a fully heat fusion welded system that expands and 
contracts within the ground as operating temperatures vary. 

C. QUALITY ASSURANCE 

1. Country of Fabrication: 

a. All piping, fittings, and piping accessories not manufactured, fabricated, and/or 
assembled in the United States of America or Canada must be manufactured, 
fabricated, and/or assembled by an ISO 9001 registered corporation. 

b. Submit ISO 9001 registration certificates for all corporations where the piping, 
fittings, and piping accessories are not manufactured, fabricated, and/or 
assembled in the United States or Canada. 

c. No piping, fittings, and piping accessories manufactured, fabricated, and/or 
assembled in China including Taiwan are permitted to be provided in this project 
Contract. 

2. Manufacturer Certification: The pipe manufacturer shall provide a certificate stating that 
the direct buried piping system was installed in accordance with the manufacturer's 
recommendations. 

D. DELIVERY, STORAGE, AND PROTECTION 

1. Ship the underground hydronic piping with plastic pipe end covers secured with tape on 
the piping prior to shipment from the factory. Bag type covers are not acceptable. 

2. Accept valves on site in shipping containers with labeling in place. Inspect for damage 
and store in a protected location. 
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3. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

E. EXISTING PROJECT CONDITIONS 

1. Verify the size and flow direction of any connections to existing piping prior to 
performing any work. 

2. Sequence installation to ensure piping connections are achieved in an orderly and 
expeditious manner. 

F. UNDERGROUND HYDRONIC PIPING 

1. Manufacturers: 

a. Aquatherm Blue Pipe 

b. Pestan Mechanical Pipe 

c. Nupi Americas - Niron 

2. POLYPROPYLENE (PP-R) PIPE AND FITTINGS 

a. Pipe shall be manufactured from a PP-R resin (Fusiolen) meeting the short-term 
properties and long-term strength requirements of ASTM F 2389. The pipe shall 
contain no rework or recycled materials except that generated in the manufacturer's 
own plant from resin of the same specification from the same raw material. All pipe 
shall be made in an extrusion process. Piping shall contain a fiber layer (faser) to 
restrict thermal expansion. All pipe shall comply with the rated pressure requirements 
of ASTM F 2389. All pipe shall be certified by NSF International as complying with 
NSF 14, NSF 61, and ASTM F 2389 or CSA B137.11. 

b. Fittings shall be manufactured from a PP-R resin (Fusiolen) meeting the short-term 
properties and long-term strength requirements of ASTM F 2389. The fittings shall 
contain no rework or recycled materials except that generated in the manufacturer's 
own plant from resin of the same specification from the same raw material. All fittings 
shall be certified by NSF International as complying with NSF 14, NSF 61, and ASTM 
F 2389 or CSA B137.11. 

c. Polypropylene Fittings: Butt fusion or fusion outlet fittings shall be used for fusion weld 
joints between pipe and fittings. 

d. Mechanical fittings and transition fittings shall be used where transitions are made to 
other piping materials or to valves and appurtenances. 

e. Polypropylene pipe shall not be threaded. Threaded transition fittings per ASTM F 
2389 shall be used where a threaded connection is required. 

f. Polypropylene pipe shall include a fiberglass-reinforced layer to reduce thermal 
expansion/contraction. 

3. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by 
piping system manufacturer unless otherwise indicated. 
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4. Plastic-to-Metal Transition Fittings 

a. PP-R one-piece fitting with stainless steel insert and one PP-R fusion weld joint 
end. 

5. Pipe Wall Sizing:  SDR-11. 

G. UNDERGROUND WARNING TAPE 

1. Manufacturers: 

a. Brady Identoline 

b. Seton 210 

c. Water Works Ind, Inc. 

2. Provide detectable aluminum foil plastic-backed tape or detectable magnetic color-
coded polyethylene plastic tape for warning and identification of buried piping. 

3. Provide tape in minimum 4-inch width rolls, color coded for the utility involved, with 
warning and identification imprinted in bold black letters. 

4. Use permanent code and letter coloring unaffected by moisture and other substances 
contained in trench backfill material. 

5. Warning tape shall read "CAUTION - BURIED PIPING BELOW" or similar wording at 
minimum 18-inch intervals over the entire tape length. 

H. PIPE SLEEVES 

1. Fit all pipes passing through building walls and floors, with shop fabricated pipe sleeves 
or core drill with mechanical link seals. Extend each sleeve through its respective wall 
and cut flush on inside and outside surfaces. Provide sleeve size based on 
recommended link seal size for pipe or conduit being installed. Pipe sleeve shall be 
fabricated from Schedule 40, black steel pipe conforming to ASTM A-53, Grade B. 

2. Install a mechanical type interlock seal, Buna-N links shaped to fill the annular area 
between the sleeve and pipe. Link type seal shall be installed on interior end of pipe 
sleeve. 

I. PREPARATION 

1. The Contractor shall survey and lay out the new underground utility distribution route. 
Advanced trench excavation and physically locate underground utilities is advised to 
keep within the project schedule. Discovery of any unforeseen site conditions shall be 
reported to the Design Professional as soon as they are encountered. 

2. Exact location of piping, direction of flow and fluid being handled shall be confirmed by 
Construction Manager prior to installing new piping to assure compatibility of system, 
fluid being pumped, and pipe sizes 
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J. INSTALLATION 

1. Install in accordance with manufacturer's instructions. 

2. Installers shall be trained and certified to install the pipe according to the manufacturer’s 
guidelines. Contact the manufacturer's representative for training. 

3. Provide all work, labor, materials and equipment to construct the underground utility 
distribution system into a complete, convenient and operating system. 

4. Group piping with other site piping work whenever practical. 

5. Establish elevations of buried piping to ensure not less than 3.0 ft. of cover. 

6. Route pipe in straight line unless noted otherwise. 

7. Install fittings for changes in direction and branch connections. 

8. Slope pipe as shown on profiles to match final elevations without dips or crowns in the 
piping. 

9. Maintain 4 inch clearance between pipe conduits, minimum. 

10. Install pipe to allow for expansion and contraction without stressing pipe or joints. 

11. Install piping straight and true to bear evenly on trench floor 

12. Protection against Hazardous Conditions: The Contractor shall notify the Design 
Professional if a hazardous condition exists or conditions for a potential hazardous 
situation arises. If, in the opinion of the Design Professional, a hazardous condition 
exists, work shall cease until such condition has been corrected. 

13. Cleaning of Piping: Keep the interior and ends of new piping and existing piping affected 
by the Contractor's operations thoroughly cleaned of water and foreign matter. Keep 
piping systems clean during installation by means of plugs or other approved methods. 
When work is not in progress, securely close open ends of pipe and fittings to prevent 
entry of water and foreign matter. Inspect piping before placing into position. 

K. EXCAVATION AND BACKFILL 

1. The Contractor shall not have more than 200 linear feet of trench open at any given 
time, except with the Design Professional's approval. 

2. Trenching: 

a. Notify the Owner of unexpected subsurface conditions. 

b. Cut trenches wide enough to allow inspection of existing installed utilities. 

c. Hand trim excavations. Remove loose matter. 

d. Remove large stones and other hard matter which could damage piping or 
impede consistent backfilling or compaction. 

e. Remove excavated material that is unsuitable for re-use from site. 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 235 of 355 

  Back to First Page 

f. Remove excess excavated material from site. 

3. Dewatering: 

a. Contractor shall furnish all labor, materials, and equipment to keep the work free 
of water either from surface sources or from underground sources, or from both. 
The selection of the equipment and method of the removal of the water shall be 
the sole responsibility of the Contractor. The Contractor shall be responsible for 
all damage incurred in handling site water conditions. 

4. Backfilling: 

a. Backfill to contours and elevations indicated on the site drawings using unfrozen 
materials. 

b. Employ a placement method that does not disturb or damage other work. 

c. Do not fill over porous, wet, frozen or spongy subgrade surfaces. 

d. Place and compact bedding courses on trench bottoms and where indicated. All 
trenches shall be excavated a minimum of 6-inches below pipe bottoms and 
refilled with sand, tamped to stabilize base, and then covered with 6-inch 
minimum cover of clean sand. The sand shall be compacted to 95% standard 
Proctor dry density prior to installation of piping. Trench bottoms shall form a 
straight line free of dips or humps with no offsets in any plane other than shown 
on the drawings. The initial 2-feet of backfill over piping shall be placed in 4-inch 
layers and hand tamped. The remainder of backfill may be machine tamped. 

e. Compaction density unless otherwise specified or indicated shall be not less 
than 95% of maximum dry density. 

L. INSTALLER QUALIFICATIONS 

1. Responsibility for Fusion Welding: The Contractor is entirely responsible for the 
procedures and quality of the fusion welding required for installation of the underground 
piping distribution system. 

2. Heat fusion joints shall be made by trained, experienced operators that can demonstrate 
the installation of acceptable heat fusion joints using the joining procedures and joining 
equipment. 

3. Documentation of the fusion welding procedure and the operator qualifications shall be 
written certification that within the last 12 months the operator has received training in 
the fusion procedures and equipment that is appropriate for the pipe sizes being joined, 
and that joints made during the training were tested and found to be acceptable. 

M. PIPE AND FITTINGS 

1. General 

a. Inspect, test, and approve piping before burying, covering, or concealing. 
Provide fittings for changes in direction of piping and for all branch connections. 
All elbows shall be long radius. 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 236 of 355 

  Back to First Page 

b. Ream ends of pipes and tubes and remove burrs. 

c. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly. 

d. Fusion Joints: Fusion join polypropylene pipe in accordance with ASTM D2657, 
ASTM F 2389, and the manufacturer’s instructions. 

e. The butt fusion equipment used in the joining process shall be capable of 
meeting all conditions recommended by the pipe manufacturer, including 
temperature requirements, alignment, and interfacial fusion pressure. 

f. Flanged Joints: Select appropriate gasket material, size, type, and thickness for 
service application. Install gasket concentrically positioned. Use suitable 
lubricants on bolt threads. 

2. Carrier pipe joining shall be accomplished using an authorized butt fusion welding 
machine preheated to the correct pipe temperature for fusion welding. All heating 
surfaces shall be clean and free of dirt and residue before applying to ends of pipe to be 
joined. After heating, the softened ends are pressed together by the machine and held 
until the joint has hardened. The butt fusion joint shall have a weld strength equal to or 
greater than the tensile strength of the piping material. Improperly accomplished, 
uneven, or joints with questionable appearance shall be cut out and re-joined. 
Transitions to other piping materials shall be accomplished using suitable flanged 
adapters. 

3. End Connections: Flanged connections of PP piping system shall be provided with a 
flange adapter where connected above grade to building systems steel piping. 

N. UNDERGROUND VALVES 

1. Set valves on solid bearing with concrete base as detailed. 

2. Provide valve with square operating nut and provide extension to underneath bottom of 
C.I. valve box cover. 

3. Center and plumb valve box over valve. Set box cover flush with concrete pad on 
finished grade. 

4. Placement of valve stations shall be approved by the Architect Design Professional for 
final coordination with the site landscape design. 

O. FLUSHING STANDARDS AND SPECIFICATIONS FOR WATER DISTRIBUTION SYSTEM 
CARRIER PIPING 

1. Fill and flush with clean water. 

2. Refill with clean water and circulate, using temporary pumps as required, in each 
system for 48 hours. Minimum chilled water velocity is 6 feet per second. 

3. At the end of each 48 hours, remove and clean strainers. Blow-off low points. 

4. Do final system drain and blow off low points. 
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5. When cleaning is completed, fill systems with clear and clean water, and notify CCS of 
completion of these steps. 

6. Use and disposal of chemicals shall comply with local, state, and federal regulations. 

7. The contractor is responsible for monitoring the draining procedures to prevent flooding 
on the site. 

8. Introduce closed system treatment from the campus Central Energy Plant chilled water 
piping loop connection, supplied and supervised by the water treatment vendor. Refer to 
Section 23 2500. 

P. BURIED UTILITY WARNING TAPE 

1. Bury tape with the painted side up at a depth of 6-inches above top of sand backfill. 
Locate a second tape buried at 6-inches below grade where top of pipes are buried at 6-
ft. or greater depth. 

Q. PIPING TESTS - VISUAL EXAMINATION (VT) 

1. General: Visually examine all fusion pipe welds. As described below, visual examination 
of welds may be performed by the Construction Manager or an independent testing 
agency. 

2. Acceptance Standards: The acceptance standards for visual examination of the heat 
fusion joints shall be in accordance with the ASTM Standard and the pipe 
manufacturer's fusion procedure guidelines. 

3. Failed Heat Fusion Welds: 

a. All heat fusion welds not passing visual examination shall be repaired or 
replaced at no expense to the Owner. 

4. Reporting: 

a. Reports for visual examinations of fusion joints shall be required for all piping. 
Reports preformed for visual examinations are not required to be submitted, 
but shall be kept available for review at any time by the Owner or Design 
Professional. 

b. Each fusion joint report shall include the following: 

i. Date of examination. 

ii. Examiner's name. 

iii. Fusion operator's names including all persons who worked on the 
fusion joint and their work involved. 

iv. Piping system. 

v. Fusion joint location. 

vi. Materials and dimensions of items at each joint. 

vii. Visual examination results. 
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5. Visual Examination Requirements: 

a. Joints designated for visual examination shall be examined as follows: 

i. Before fusion welding - for compliance with requirements for joint 
preparation, alignment and fit-up, cleanliness, condition of fusion 
equipment. 

ii. After fusion welding - for finish and appearance of the melt bead in 
accordance with industry standard quality requirements for heat fusion 
joints. 

b. Records of visual examinations must be kept as described in this Section. 

6. Examiner's Scope: 

a. Visual examinations to be performed by the Construction Manager may be 
performed and interpreted by an employee of the Construction Manager, 
provided that each individual is certified as specified. As an option, the 
Construction Manager may obtain the services of an independent testing agency 
to perform these examinations. 

R. PIPING TESTS - PRESSURE TESTING OF UTILITY PIPING 

1. General: 

a. Tests shall be conducted after the installation of the system. 

b. All instruments, equipment, facilities, and labor required to properly conduct the 
tests shall be provided by the contractor. 

c. Test pressure gages shall have dials indicating not less than 1-1/2 times or more 
than 2 times the test pressure. 

d. Provide 48 hours notification to the Design Professional and Kennesaw State 
University site representative, and the project CCS in advance of each pressure 
test. 

e. Any deficiencies shall be corrected at Construction Manager's expense. Failures 
to correct any deficiencies will be cause for rejection of the system. 

2. Field Tests: The following field tests shall be conducted on the piping system. If any 
failure occurs, Construction Manager shall make such adjustments or replacements as 
the Design Professional may direct, and the tests shall be repeated until satisfactory 
installation and operation are achieved. 

a. Hydrostatic Tests: 

i. Test piping system hydrostatically using water not exceeding 100 
degrees F. 

ii. Conduct tests in accordance with the requirements of ASTM F 2389. 
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iii. Before making tests, remove or valve off from the system any apparatus 
that may be damaged by the test pressure. 

iv. Install calibrated test pressure gages in the system to observe any loss in 
pressure. 

v. Inspect all joints and connections for leaks. Perform tests after 
installation and prior to acceptance. 

vi. While still accessible all piping shall be pressure/leak tested to the 
manufacturer’s standards. Tests shall be carried out using water. The 
test pressure shall be as indicated in the pressure leak testing 
procedures required by the manufacturer. Any leaks detected shall be 
repaired at the contractor’s expense by removing the leaking part and 
replacing with new parts welded per the pipe manufacturer’s guidelines. 

vii. The piping system shall be restrained from uncontrolled movement in the 
event of a failure. 

S. VERIFICATION OF FINAL ELEVATIONS 

1. Prior to covering the top of piping with backfill, but after all temporary supports have 
been removed, pipe bedding installed and initial backfilling completed, the Construction 
Manager shall measure and record the elevation of the top of the piping installed at 
each elbow or change in direction. These measurements shall include each building 
entrance location. These measurements shall be checked against the contract drawings 
and recorded by the Construction Manager for documentation to the Owner. 

2. The Construction Manager shall measure and record physical dimensions of the piping 
to a known and durable surface or corner so the piping can be located in the future. 
These dimensions shall be provided in several locations to adequately identify the pipe 
routing. 

3. The Construction Manager shall measure and record the top elevation of any piping or 
ductbank that intersects the underground piping route. 

4. All elevations shall be recorded using a surveyor's level and survey rod. 

5. The Construction Manager shall produce a drawing of the underground utility piping that 
shows the recorded installation conditions. 

T. MANUFACTURER'S FIELD SERVICES 

1. A MANUFACTURER'S REPRESENTATIVE of the piping system used shall inspect the 
installation of the distribution system and shall provide the Design Professional for the 
Owner a certificate on the manufacturer's letterhead stating that the pipe is installed in 
accordance with the manufacturer's recommendations and provide the manufacturer's 
warranty. 

2. The representative shall be a factory-trained technician with a minimum of two years’ 
experience. 
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3. The representative shall meet with the installer and confirm that the manufacturer's 
installation instruction have been read and understood. 

4. The technician must observe the following critical periods of construction: 

a. Unloading of the piping system. 

b. Fusion Welding of at least one hydronic pipe connection and fitting. 

c. Hydrostatic tests of the carrier piping. 

d. Preparation of pipe bed and the initial backfilling operation. 

5. A field report shall be submitted for each site visit documenting the progress of the 
installation with photographs, and noting any deficiencies. Submit two copies of each 
report to the Construction Manager, one copy to the CCS, and two copies to the Design 
Professional. 
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SECTION 23 2500 – HVAC WATER TREATMENT 

A. QUALITY ASSURANCE 

 

1. Chemical treatment company shall be subcontracted directly by the general contractor.  The 
chemical treatment company may not be subcontracted by the mechanical contractor. 

B. GLYCOL 

 

1. Type: Propylene glycol. 

C. PREPARATION 

 

1. Systems shall be operational, filled, started, and vented prior to cleaning.  Heating and 
cooling closed loop systems shall contain 15% propylene glycol by volume. 

2. Place terminal control valves in open position during cleaning. 

 

D. INSTALLATION 

 

1. Install in accordance with manufacturer's instructions. 

2. Contractor to provide/add propylene glycol during final system filling to achieve 15% 
propylene glycol mixture in heating and cooling closed loop systems. 

 

E. MANUFACTURERS FIELD SERVICES 

 

1. Provide services of factory trained representative to inspect the piping installation and test 
the cleanliness of the project's piping systems and make-up water system before chemical 
treatment, Representative shall drain low points and check system strainers for cleanliness 
and ensure piping systems are clean and ready for chemical treatment. 

2. Factory trained representative shall start-up and calibrate chemical feed controls provided 
under this Section. 

3. Factory trained representative shall test each systems chemical treatment prior to the 
Observation for Material Completion. 

4. Demonstrate system operation to Owner and instruct Owner in required maintenance. 

5. Provide start-up certificate certifying that the piping systems have been cleaned and treated 
as specified in the format prescribed by the General Conditions. 

6. Utilize the state contracted vendor for these tasks. 
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SECTION 23 3100 – HVAC DUCTS AND CASINGS 

A. MATERIALS 

 

1. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS 
Type B, with G90/Z275 coating. 

2. Provide Paint-Grip finish on exposed galvanized ducts for field painting. 

3. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant. 

a. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint 
configuration and compatible with substrates, and recommended by 
manufacturer for pressure class of ducts. 

b. VOC Content:  Not more than 250 g/L, excluding water. 

c. Surface Burning Characteristics:  Flame spread index of zero and smoke 
developed index of zero, when tested in accordance with ASTM E84. 

 

B. DUCTWORK FABRICATION 

 

1. General: 

a. Fabricate and support in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible, and as indicated. Provide duct material, gages, 
reinforcing, and sealing for operating pressures indicated. 

2. No variation of duct configuration or size permitted except by written permission. Size round 
duct installed in place of rectangular ducts in accordance with ASHRAE Handbook - 
Fundamentals. 

3. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated. 

4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining 
is indicated. 

5. Exposed Duct: 

a. Exposed duct in finished spaces shall be medium pressure Spiral duct and 
fittings. 

b. Exposed duct finish shall be mill phosphatized for field painting. 

c. Provide segmented standing seam elbows on exposed duct in finished spaces. 

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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C. LAUNDRY DRYER VENT DUCTWORK 

 

1. Construct of manufactured spiral duct with fabricated fittings, with the interior free of sheet 
metal screws and obstructions. Secure with rivets. Seal duct joints with duct sealer. 

 

D. FUME HOOD EXHAUST  

 

1. General: Stainless Steel duct from fume hood to exhaust fan, unless noted otherwise. 
Round Ductwork shall conform to SMACNA Round Industrial Duct Construction Standards, 
2nd Edition. Rectangular duct shall conform to SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. 

2. No screws or rivets shall be used to fasten duct together. 

3. Grind welds to be smooth with adjacent material and polish 

4. Flanged connections shall have acid resistant gaskets. 

5. Round Manual Volume Dampers: Figure No. 2-14.C, type 304 stainless steel with locking 
quadrant. 

6. Duct below ceilings shall be satin brushed finish with longitudinal joint against wall and 
stainless steel hangers. 
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SECTION 23 3600 – AIR TERMINAL UNITS 

A. SINGLE-DUCT, VARIABLE-VOLUME UNITS 

 

1. Manufacturers: 

a. Titus ESV 

b. Other acceptable manufacturers offering equivalent products: Carrier, Envirotec 
SDRWC, Johnson Controls, Krueger LMHS, Metal-Aire, Tempmaster, Trane VC, 
Tuttle&Bailey SDV. 

2. General: 

a. Factory-assembled, AHRI 880 rated and bearing the AHRI seal, air volume control 
terminal with damper assembly, flow sensor, externally mounted volume 
controller, duct collars, and all required features. 

b. Control box bearing identification, including but not necessarily limited to nominal 
cfm, maximum and minimum factory-set airflow limits, coil type and coil (right or 
left hand) connection, where applicable. 

3. Airflow Sensor: 

a. Factory furnished and mounted multi-point, flow ring or cross arrangement inlet 
averaging sensor which will provide a differential pressure signal that represents 
actual air flow within an accuracy of +5% regardless of inlet configuration. 

b. This accuracy shall be maintained when inlet duct varies from straight up to 90  
elbow entrance conditions for both flexible and rigid metal duct applications. 
Straight inlet duct shall not be required for specified accuracy. 

4. Hot Water Heating Coil 

a. Coils shall be two row coils, minimum. 

5. Controls: 

a. Digital: Factory mount DDC controller and damper actuator supplied by building 
automation control manufacturer within unit mounted enclosure. 

b. Control Sequence: 

i. Refer to See Section  23 0994. 

 

B. FAN-POWERED SERIES UNITS 

 

1. Manufacturers 
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a. Titus TQS. Straight through design. 

b. Other acceptable manufacturers offering equivalent products: Carrier, Krueger 
QFC, Metal-Aire Series 400 FCI, Tuttle&Bailey FPC, Nailor 35P, Trane Model 
VP. 

2. General: 

a. Factory-assembled and wired, AHRI 880 (I-P) rated, horizontal fan-powered 
terminal unit with blower, blower motor, mixing plenum, and primary air damper 
contained in a single unit housing. 

3. Series Units: 

a. General: 

i. Factory assembled and wired, AHRI 880 rated, horizontal fan powered 
terminal unit with blower, blower motor, mixing plenum, and primary air 
damper contained in a single unit housing. 

4. Airflow Sensor: 

a. Factory furnished and mounted multi-point, flow ring or cross arrangement inlet 
averaging sensor which will provide a differential pressure signal that represents 
actual air flow within an accuracy of +5% regardless of inlet configuration. 

b. This accuracy shall be maintained when inlet duct varies from straight up to 90  
elbow entrance conditions for both flexible and rigid metal duct applications. 
Straight inlet duct shall not be required for specified accuracy. 

5. Hot Water Heating Coil: 

a. Base performance data on tests run in accordance with AHRI 410. 

6. Electrical Requirements: 

a. Single-point power connection. 

b. Equipment wiring to comply with requirements of NFPA 70. 

7. Controls: 

a. Digital:  Factory mount DDC controller and damper actuator supplied by building 
automation control manufacturer within unit mounted enclosure. 

b. Control Sequence: See Section  23 0994. 

 

 

  

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20880%20I-P
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20410
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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SECTION 23 4000 – HVAC AIR CLEANING DEVICES 

A. DISPOSABLE, EXTENDED AREA PANEL FILTERS(EAPF) 

 

1. Manufacturers: Air Guard, CamFil-Farr 30/30,Purolator. 

2. Media: UL 900 Class 2, pleated, lofted, non-woven, reinforced cotton fabric; supported and 
bonded to welded wire grid . 

a. Nominal size: 24 x 24 inches. 

b. Nominal thickness: 2 inches. 

3. Minimum Efficiency Reporting Value (MERV):  8 and “A” rating, when tested in accordance 
with ASHRAE Std 52.2. 

 

B. EXTENDED SURFACE HIGH EFFICIENCY MINI-PLEAT FILTERS (ESHF) 

 

1. Manufacturers: Eco-Air EcoCell Minipleat, CamFil-Farr Opti-Pac. 

2. Media:  Pleated, water-resistant glass fiber or synthetic fiber with fire retardant and moisture 
resistant bonding agents. Provide separators to maintain the pleat configuration. 

a. Frame:  Moisture resistant Cardboard. 

b. Nominal size:  24 x 24 inches. 

c. Nominal thickness:  4 inches. 

3. Minimum Efficiency Reporting Value: MERV – 12 and “A” rating when tested in accordance 
with ASHRAE 52.2. 

 

C. FILTER GAGES 

 

1. Manufacturers: 

a. Dwyer Instruments, Inc.:  www.dwyer-inst.com/#sle  

b. H.O. Trerice Co:  www.trerice.com/#sle  

c. Weiss Instruments:  www.weissinstruments.com/#sle  

2. Direct Reading Dial:  3-1/2 inch diameter diaphragm actuated dial in metal case, vent 
valves, black figures on white background, front recalibration adjustment, 2 percent of full 
scale accuracy. 

 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2052.2
http://www.dwyer-inst.com/#sle
http://www.trerice.com/#sle
http://www.weissinstruments.com/#sle
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SECTION 23 5216 – CONDENSING BOILERS 

A. MANUFACTURERS 

 

1. Cleaver Brooks ClearFire. 

2. Fulton Model Endura+. 

3. Lochinvar Corporation; Model Crest. 

 

B. MANUFACTURED UNITS 

 

1. The boiler shall be of the packaged, factory fabricated and assembled type complete with 
burners, fuel train, controls, heat exchanger, insulation, housing, relief valve, and items 
required for a ready-to-operate installation. The boiler shall be a modulating, high mass, 
condensing design for firing natural gas and shall be power vented.  The boiler shall fit 
through a standard 3' doorway without disassembly. 

2. The boiler shall be a sealed combustion system, taking only outside air for combustion with 
plastic schedule 80 PVC pipe. The exhaust vent shall be piped with a double-wall flue-gas 
conduit fabricated from 316L or Duplex stainless steel, suitable for condensing equipment 
producing flue gas temperatures not exceeding 550 deg. F utilizing 15% glycol solution. 

 

C. BOILER CONSTRUCTION 

 

1. The pressure vessel and burner components shall be fabricated of carbon steel, type 316L 
stainless steel, or cast aluminum.  The heat exchanger shall be tubular 316L or duplex 
stainless steel. 

2. Jacket:  Plastic or galvanized steel with factory applied baked enamel, insulated with foil 
faced fiberglass insulation. 

 

D. FACTORY INSTALLED CONTROLS 

 

1. Operating Controls:  Pre-wired, factory assembled electric controls to be panel mounted 
and so located on the boiler as to provide ease of servicing the boiler without disturbing the 
controls and also located to prevent possible damage by water according to CSA 
requirements.  Electrical power supply shall be 120 volts, 60 cycle, single phase. Option for 
internal or external (0-10) VDC control. 

2. Boiler Management System: 

a. The boiler manufacturer shall supply as part of the boiler package a completely 
integrated boiler management system to control all operation and energy input of 
the multiple boiler heating plant. The system shall be comprised of a 
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microprocessor based control to communicate with the standalone boiler control 
panels. The controller shall have the ability to operate all boilers and associated 
isolation valves installed in the plant, and shall be interfaced with the DDC - 
Building Automation System (BAS). 
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SECTION 23 5239 - FIRE-TUBE BOILERS 

A. MANUFACTURERS 

 

1. Cleaver-Brooks:  www.cleaver-brooks.com/#sle. 

2. Hurst Boiler Manufacturing; Model 400:  www.hurst.com. 

3. Superior Boiler Works, Inc.:  www.superiorboiler.com/#sle. 

 

B. MANUFACTURED UNITS 

 

1. Description:  Factory assembled, factory fire tested, self-contained, readily transported unit 
ready for automatic operation except for connection of water, fuel, electrical, and vent 
services. 

2. Unit:  Mount on integral structural steel frame base and include integral forced draft burner, 
burner controls, boiler trim, refractory, insulation and jacket. 

3. Boiler shall be three-pass, wetback design with not less than five square feet of heating 
capacity per rated boiler horsepower. 

4. Boiler shall be equipped with a single point power connection, with all starters and relays 
mounted in the boiler control panel. 

 

C. FUEL BURNING SYSTEM 

 

1. General:  Forced draft automatic burner integral with front head of boiler designed to burn 
natural gas and No. 2 oil, shall have modulating firing rate control with low fire ignition 
position, and maintain fuel-air ratios automatically without the use of VFD for fuel and air. 

2. Natural Gas Consumption meter: 

a. Manufacturers: 

i. Badger; Model OGT:  www.cleaver-brooks.com. 

ii. Sponsler, Inc.; Model 5000. 

b. Precision turbine type meter suitable for natural gas with stainless steel case for 
flanged mounting and hermetically sealed frequency/pulse transmitter. 

c. Provide meter with totalizer to record fuel consumption. 

d. Provide DDC monitoring points. 

e. Maximum Operating Pressure:  30 psi. 
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f. Accuracy:  1-1/2 percent. 

g. Maximum Counter Reading:  10 million standard cubic feet(scf). 

h. Size:  1/2 inch. 
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SECTION 23 6416 – CENTRIFUGAL WATER CHILLERS 

A. MANUFACTURERS 

 

1. Daikin McQuay: www.daikinmcquay.com 

2. Trane Inc.: www.trane.com. 

3. York: www.york.com 

 

B. CHILLERS 

 

1. Chillers:  Factory assembled and tested, packaged, water cooled, chillers consisting of 
centrifugal compressors, compressor motor, condenser, evaporator, variable frequency 
drive motor controller, refrigeration accessories, instrument and control panel including 
gages and indicating lights, auxiliary components and accessories, and motor starters. 

2. Rating:  Conform to AHRI 550/590 (I-P). 

3. Conform to ASME BPVC-VIII-1 for construction and testing of centrifugal chillers. 

4. Conform to ASHRAE Std 15 for safe construction and operation of centrifugal chillers. 

 

C. COMPRESSORS 

 

1. Refrigerant: HFC-134a. Factory pre-charge unit. 

 

D. EVAPORATOR 

 

1. Provide hinged marine type water boxes, machine welded to heat exchanger with tapped 
drain and vent connections, and flanged or mechanical joint connections arranged to 
permit inspection of tubes from either end without disturbing refrigerant and removable 
without disturbing water piping. 

2. Insulate evaporator and cold surfaces with 0.75 inch minimum thick flexible expanded 
polyvinyl chloride insulation with maximum K value of 0.28. 

3. Construction and materials shall conform to ASME BPVC-VIII-1 or ASHRAE Std 15 as 
applicable to chiller manufacturer and chiller model. 

4. CONDENSERS 

a. Provide hinged marine type water boxes, machine welded to heat exchanger with 
tapped drain and vent connections, and flanged or mechanical joint connections 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20550/590
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-VIII-1
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-VIII-1
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
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arranged to permit inspection of tubes from either end without disturbing 
refrigerant and removable without disturbing water piping. 

b. Construction and materials shall conform to ASME BPVC-VIII-1. 

 

E. PURGE SYSTEM (LOW PRESSURE REFRIGERANT) 

 

1. Provide purge system for machines using low pressure refrigerants incorporating a low 
temperature refrigeration system to automatically remove non-condensables, water and air. 

 

F. REFRIGERANT RELIEF 

 

1. Low pressure refrigerants: 

a. Each refrigeration machine shall be provided with a dual, two-stage relief system 
which shall protect the machine from refrigerant losses. The relief system shall 
have two (2) relief devices in series separated by a pressure-rated chamber. 

b. The primary relief may be rupture-disc type of relief; however, if a rupture-disc is 
provided for the primary relief, it shall be of the non-fragmenting type. 

c. The pressure chamber shall be provided with a pressure gage and shall be 
monitored with an automatic alarm (pressure switch) to indicate loss of seal in 
the first relief.  The secondary relief valve shall be, as a minimum, spring-loaded 
and of the re-seating type. 

2. High pressure refrigerants: Each refrigeration machine shall be provided with a resettable 
relief system which shall protect the machine from refrigerant losses. 

3. The relief system shall be ASME certified and conform to the latest edition of ANSI B9.1 
"Safety Code for Mechanical Refrigeration" and shall comply with ASHRAE 15. 

 

G. REFRIGERANT MONITOR 

 

1. Manufacturer: MSA-Chillguard 5000, Bacharach HGM, Yokogawa. 

2. Provide an multizone, multi-gas monitor. 

3. Provide concentration sensor and controls to initiate an alarm when ambient refrigerant 
concentration reaches 50 PPM (R123) or 1000 PPM (R134A). 

4. Unit shall have remote sensor and shall be compound specific. 

5. Monitor shall be provided by chiller manufacturer to sequence the control functions 
specified under Section 23 0994. The monitor shall include BACnet interface card for 
connection into building DDC controls for alarm, operation, and malfunction notifications. 

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-VIII-1
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6. Provide multiple remote visual/audible alarm annunciation devices with manual reset. 
Locate outside each entry door of the Chiller Mechanical Room, and inside the Chiller 
Mechanical Room. 

 

H. VARIABLE SPEED DRIVE (VSD), UNIT MOUNTED 

 

1. Furnish chiller with factory-mounted, liquid-cooled variable speed drive (VSD) shipped 
completely factory-assembled, wired, and tested. 

2. Specifically design VSD to interface with the centrifugal water chiller controls and allow for 
the operating ranges and specific characteristics of the chiller. VSD control logic is to 
optimize chiller efficiency by coordinating compressor motor speed and compressor inlet 
guide vane position to maintain the chilled water setpoint while avoiding surge. If surge is 
detected, VSD surge avoidance logic is to make adjustments to move away from and avoid 
surge at similar conditions in the future. 
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SECTION 23 6417 – MAGNETIC BEARING CENTRIFUGAL WATER CHILLERS 

A. MANUFACTURERS 

 

1. Daikin McQuay. 

2. York. 

3. Trane. 

4. Multi-Stack. 

 

B. CHILLERS 

 

1. Chillers:  Factory assembled and tested, packaged, water cooled, chillers consisting of 
centrifugal compressors, compressor motor, condenser, evaporator, refrigeration 
accessories, instrument and control panel including gages and indicating lights, auxiliary 
components and accessories, and motor starters. 

2. Chillers shall have a direct drive, magnetic bearing, completely oil-free, compressor(s). 

3. Each compressor shall have a variable frequency drive operating in conjunction with inlet 
guide vanes for optimized unit part load efficiency. 

4. Unit shall be arranged in a stacked shell arrangement to minimize floor space. 

5. Provide isolation valves and condenser volume to hold full refrigerant charge in the 
condenser during servicing or provide a separate pump-out system and storage tank 
sufficient to hold the charge of the largest unit being furnished. 

6. Units shall have Energy Efficiency Rating (EER)/Coefficient of Performance (COP) not less 
than prescribed by ASHRAE Std 90.1. 

7. Rating:  Conform to AHRI 550/590. 

8. Conform to ASME (BPV VIII, 1) for construction and testing of centrifugal chillers. 

9. Conform to ASHRAE Std 15 for safe construction and operation of centrifugal chillers. 

10. Unit shall be manufactured for field disassembly into multiple sub-components of 
compressor and evaporator/condenser shells for entry into building and re assembly in the 
mechanical room. 

 

C. COMPRESSORS 

 

1. Refrigerant: HFC-134a. Factory pre-charge unit with one of the refrigerants specified. 
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D. EVAPORATOR 

 

1. Provide hinged marine type water boxes, machine welded to heat exchanger with tapped 
drain and vent connections, and flanged or mechanical joint connections arranged to 
permit inspection of tubes from either end without disturbing refrigerant and removable 
without disturbing water piping. 

2. Insulate evaporator and cold surfaces with 0.75 inch minimum thick flexible expanded 
polyvinyl chloride insulation with maximum K value of 0.28. 

3. Construction and materials shall conform to ASME (BPV VIII, 1) or ASHRAE Std 15 as 
applicable to chiller manufacturer and chiller model. 

 

E. CONDENSERS 

 

1. Provide hinged marine type water boxes, machine welded to heat exchanger with tapped 
drain and vent connections, and flanged or mechanical joint connections arranged to 
permit inspection of tubes from either end without disturbing refrigerant and removable 
without disturbing water piping. 

2. Construction and materials shall conform to ASME (BPV VIII, 1). 

 

F. REFRIGERANT RELIEF 

 

1. High pressure refrigerants: Each refrigeration machine shall be provided with a resettable 
relief system which shall protect the machine from refrigerant losses. 

2. The relief system shall be ASME certified and conform to the latest edition of ANSI B9.1 
"Safety Code for Mechanical Refrigeration" and shall comply with ASHRAE 15. 

 

G. REFRIGERANT MONITOR 

 

1. Monitor shall be provided by chiller manufacturer. 

2. Provide an multizone, multi-gas monitor. 

3. Provide concentration sensor and controls to initiate an alarm when ambient refrigerant 
concentration reaches 50 PPM (R123) or 1000 PPM (R134A). 

4. Unit shall have remote sensor and shall be compound specific. 
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5. Monitor shall be provided by chiller manufacturer to sequence the control functions 
specified under Section 23 0994. The monitor shall BACnet interface card for connection 
into building DDC controls for alarm, operation, and malfunction notifications. 

 

H. VARIABLE SPEED DRIVES (VSD), UNIT MOUNTED 

 

1. Furnish chiller with factory-mounted, liquid-cooled variable speed drive (VSD) shipped 
completely factory-assembled, wired, and tested. 

2. Specifically design VSD to interface with the centrifugal water chiller controls and allow for 
the operating ranges and specific characteristics of the chiller. VSD control logic is to 
optimize chiller efficiency by coordinating compressor motor speed and compressor inlet 
guide vane position to maintain the chilled water setpoint while avoiding surge. If surge is 
detected, VSD surge avoidance logic is to make adjustments to move away from and avoid 
surge at similar conditions in the future. 
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SECTION 23 6516 – INDUCED DRAFT COOLING TOWERS 

A. STEEL TOWERS 

 

1. Manufacturers: 

a. Baltimore Aircoil Company; Model PT-2. 

b. EVAPCO, Inc.; Model UT. 

c. SPX; Model MD. 

2. The cooling tower shall be designed for quiet operation, and shall produce an overall level 
of sound not higher than 77 dB(A) measured at 5 ft. from the fan discharge. Sound levels 
shall be independently verified by a CTI-licensed sound test agency to ensure validity and 
reliability of the manufacturers published values. Measurement and analysis of the sound 
levels shall be conducted by a certified Professional Engineer in Acoustical Engineering. 
Sound pressure levels shall be measured and recorded in the acoustic near-field and far-
field locations using ANSI S1.4 Type 1 precision instrumentation and in full conformance 
with CTI ATC-128 test code published by the Cooling Technology Institute (CTI). All low 
sound options shall be CTI certified for thermal performance. 

3. Construction: 

a. Except where otherwise specified, all components of the cooling tower shall be 
fabricated of heavy-gauge 301L or 304 stainless steel.  All cut edges shall be 
cleaned prior to assembly.  All fasteners shall be stainless steel. 

4. Framework and Casing: Heavy gauge steel with sheets installed vertically with waterproof 
flanges. 

5. Louvers: Corrugated fiberglass reinforced plastic or poly-vinyl chloride. 

6. Fan: Propeller-type, incorporating wide-chord acoustic geometry, corrosion resistant marine 
grade aluminum or FRP blades. Blades shall be resiliently mounted to fan hub and 
individually adjustable. Fan blades shall be open cavity with suitable drainage to avoid 
accumulation of moisture. Foam filled blades are not allowed due. Maximum fan tip speed 
shall be 10,000 ft./min. 

a. Motor: Single speed  totally enclosed air over (TEAO) type with special moisture 
protection, mounted on welded steel frame in fan deck.  Motor shall be suitable 
for use with a variable frequency invertor duty drive controller. 

7. Fan discharge sound attenuation package. 

8. Access: Large access doors at both ends of tower to eliminators and air plenum. 

9. External Service Platform with Ladder.  OSHA compliant platform consisting of handrail, 
galvanized steel grating, and framework attached to tower assembly.  Mounting channels 
shall be stainless steel.  Provide lockable ladder security cover, stainless steel or aluminum 
construction. 
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10. Internal Working Platform. 

11. Safety: Safety railings, and ladder with safety cage from grade to fan deck. 

12. Distribution Basin: 

a. The hot distribution basin shall be of stainless steel, Type 301L or 304 
construction, gravity type basin utilizing weirs and plastic metering orifices, with 

flow control valves and covered with removable or sliding basin covers. 

13. Collection Basin (Concrete sump; preferred): 

a. Stainless steel with depressed center section, designed to support tower for 
mounting over concrete sump. 

b. 18 gauge, 301L or 304 stainless steel, air stops shall be provided to prevent 
bypass of air below fill material. Baffle shall be provided at bottom of fill unless 
upper cold basin floor fill support will prevent air bypass under fill during full flow 
conditions 

c. Tower shall fit on concrete basin as shown on Drawings. Provide shop drawing of 
exact dimensions for basin fabrication. 

14. Fill Device: 

a. Fill device shall be mounted in concrete sump and is specified in another section. 

b. Attempt to re-direct condensate water back to tower sump. 

15. Hardware, nuts, bolts, and washers:  Stainless steel. 

16. Accessories 

a. Removable davit crane and base. 

b. Vibration Limit Switches. 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 262 of 355 

  Back to First Page 

SECTION 23 7313 – CENTRAL STATION AIR-HANDLING UNITS - FAN ARRAY 

A. MANUFACTURERS 

 

1. Dimensions of units shown on drawings are based upon the composite dimensions of the 
following manufacturers. 

2. Pre-approved Manufacturers: 

a. Aaon 

b. Carrier 

c. Climatecraft 

d. Daikin 

e. JCI Inc. 

f. Seasons-4 

g. Trane Company 

h. TMI-Climate Solutions 

i. Xetex 

 

B. GENERAL DESCRIPTION 

 

1. Factory fabricated, applied air handling units with components scheduled housed within 
modules for field assembly into an complete air handling system. 

2. Fabrication: Conform to AMCA 99 and ARI 430. 

3. Units shall be fabricated using frame and panel construction with removable casing panels. 
Each section shall be capable of complete dis-assembly, including frame. 

 

C. CASING 

 

1. Construction: Fabricate each section of frame and panel construction capable of disassembly 

with removable panels, double wall construction with connection pieces for field assembly with 
gasketing between assembled sections. 

2. Insulation: Closed cell foam. 

a. Minimum 2-inch thick panels. 
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b. Minimum R-13 insulation. 

c. Unit casing shall be designed so that casing and doors will not condense 
moisture when the air temperature leaving cooling coil is 54 DB and the 
mechanical room condition on the unit exterior is 85DB/72WB. 

3. Walk-in Access Doors:  30 inch wide and 60 inch height, minimum, of galvanized steel 
insulated sandwich construction, for flush mounting, with hinges, gasket, latch, and handle 
assemblies. Provide door handles operable from interior and exterior of the unit. Provide on 
service side of each section of each air handling unit and on both sides of filter sections 
and coil sections of units more than 4-feet in width. The door frame shall be foam filled, 
with a built in thermal break barrier and dual full perimeter gasket. The door hinge 
assembly shall be completely adjustable. There shall be a minimum of two handles per 
door. Provide ETL, UL 1995, and CAL-OSHA approved tool operated safety latch on all fan 
section access doors. Access doors in the all sections shall be provided with a 10 x 10 dual 
thermal pane safety glass window, UV rated. 

4. Lights:  Provide in all accessible sections suitable for damp locations with wire guards, 
factory wired to  switch with  pilot light mounted on casing exterior. 

5. Finish: 

a. Outdoor Units: 

i. Coat external surface of unit casing with primer and minimum 1.5 mil, 
enamel paint finish. 

b. Indoor Units: 

i. Provide exterior, galvanized steel panels without paint. 

6. Factory Base Rail: Provide factory base rail, minimum 6-in. height, or additional sufficient 
height to raise the unit condensate connections to provide height for trap as detailed on 
Drawings and routing of pipe to the floor drains indicated. 

 

D. FANS 

 

1. General: All fans shall meet the airflow performance specified and shall not exceed the 
motor horsepower specified in the schedule. Fan framing assemblies shall be fabricated 
from structural steel. Fan assemblies shall be independently isolated with factory rubber-in-
shear or spring vibration isolators. Vibration isolators shall be mounted to a structural angle 
on the fan base assembly. Fans shall be selected for the altitude at which the fan will be 
located. 

2. Performance Ratings: Determined in accordance with AMCA 210 and labeled with AMCA 
Certified Rating Seal. 

3. Sound Ratings: AMCA 301; tested to AMCA 300 and label with AMCA Certified Sound 
Rating Seal. 
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4. All motors shall be standard pedestal mounted type, ODP or TEAO, T-frame motors. 

 

E. FAN ARRAY ASSEMBLY 

 

1. The fan arrays shall consist of multiple, direct driven, arrangement of 4 plenum fans 
constructed, at a minimum, per AMCA requirements for the duty specified. All fans shall be 
selected to deliver the specified airflow quantity at the specified operating Total Static 
Pressure and specified fan/motor speed. Number of fans in array shall be greater or equal 
to the number scheduled. The array shall be selected to operate at a system Total Static 
Pressure that does not exceed 90% of the specified fan peak static pressure producing 
capability at the specified fan/motor speed. Each fan/motor cartridge shall be dynamically 
balanced to meet AMCA Standard 204-05, category BV-3, to meet or exceed Grade G6.3 
residual unbalance. Manufacturer shall provide sound data for the entire fan array system. 
Fan data for individual fans is not acceptable 

2. The fan array shall consist of multiple fan and motor "cubes" or steel frame with isolated fan 
assembly, spaced in the air way plenum cross section to provide a uniform air flow and 
velocity profile across the entire air way plenum cross section and components contained 
therein. Each fan cube shall be individually wired to a factory installed MCP (motor circuit 
protector) panel. The control panel will contain individual motor circuit protectors with 
auxiliary contacts (BAS contacts), pilot light per fan to indicate fan on-off operation.  
Variable frequency drives shall be furnished by the manufacturer and field installed and 
wired by the contractor. 

3. Provide a complete spare fan/motor assembly for emergency replacement, one for each 
type of assembly provided on the unit. Provide two blank-off maintenance plates sized to 
cover and isolate a fan/motor cube if a fan is down. 

 

F. MOTORS 

 

1. Motors shall be premium efficiency, IEEE inverter duty rated with appropriate winding 
insulation to meet NEMA MG 31, part 1 requirements. All motors shall be furnished with 
integral shaft grounding rings. 

2. Maximum fan motor size shall be as scheduled for unit. 

 

G. COILS 

 

1. Casing: Provide access to both sides of coils. Enclose coils with headers and return bends 
fully contained within casing. Slide coils into casing through removable end panel with blank 

off sheets and sealing collars at connection penetrations. Provide casing seals where pipe 
connections extend through casing. 

2. Drain Pans: 
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a. Drain pan on unit floor shall be insulated double wall welded 16 gauge304 
stainless steel, pitched for flow to drain connection, sloped in two planes. 

b. Pan design shall pass the requirements of ASHRAE Std. 62R. 

c. Provide a minimum of 1-inch from the bottom of the coil casing to the drain pan 
so the drain pan can be visually inspected and physically cleaned without 
bypassing airflow, including underneath the coil, without removal of the coil. 

d. All drain pan connections shall be to the same side of the unit as the coil 
connections. 

3. Coil Capacity: Certify capacities, pressure drops, and selection procedures in accordance 
with ARI 410.   

4. Water Cooling Coils: 

a. Casing:  Die formed channel frame of 304 stainless steel. 

b. Configuration: Row depth shall be a minimum of 6 rows. Drainable, with threaded 
plugs for drain and vent; threaded plugs in return bends and in headers opposite 
each tube. 

c. Face Velocity: Cooling coil face velocity shall not exceed 500 feet per minute. 

d. Re-direct condensate water to tower if feasible. 

 

H. FILTER AND AIR CLEANER SECTION 

 

1. Filter Section:  Section with filter guides, access doors from both sides with latching 
handles, for side loading with gaskets, blank-off plates and casing access door(s). 

2. Prefilters (EAPF): 2-inch deep disposable, extended area panel filters. 

3. Filter (ESHF):  4 inches deep disposable, extended surface high efficiency panel filters. 

4. Filter Gauges: Provide for each filter module. 

a. Manufacturers: 

i. Dwyer Instruments Inc. 

ii. H.O. Trerice Co.. 

iii. Weiss Instruments. 

b. Direct Reading Dial:  3-1/2 inch diameter diaphragm actuated dial in metal case, 
vent valves, black figures on white background, front recalibration adjustment, 2 
percent of full scale accuracy. 
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c. Accessories:  Static pressure tips with integral compression fittings, 1/4 inch 
aluminum tubing, 2-way or 3-way vent valves. 

d. Filter Sizes:  Minimize filter sizes required per unit (single filter size preferred), 
maximum two filter sizes per unit. 

 

I. AIRFLOW MEASUREMENT 

 

1. Flow Meter: 

2. Each fan shall include a piezometer type flow meter. 

 

J. TURNING AND DISCHARGE PLENUM SECTION 

 

1. Provide plenum to efficiently turn and discharge air. 

 

K. CONTROLS 

 

1. VFD's, starters, disconnects, and control panels are not to be unit mounted. 

 

L. ROOF MOUNTING CURB 

 

1. Include roof curb and required accessories for each roof mounted unit. 

 

M. ACCESSORY SECTIONS 

 

1. Access Service Section: Provide a full size, 24-inch long, insulated access sections with 
walk-in style access doors on service side of unit  to provide service access to/ inspection of 
internal components. 

N. DAMPERS 

 

1. Leakage: Class 1; [8.0] CFM/Sq.FT.inch maximum at 4-inch W.G. pressure difference. 

2. Performance:  Test in accordance with AMCA 500-D. 

 

O. LIGHTS AND RECEPTACLES 

 

1. Each compartment shall be provided with lighting arranged for safety and servicing of unit. 
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2. Lighting fixtures shall be an enclosed and gasketed, vapor-tight, surface mounted 
fluorescent fixture with glass or acrylic lens and lens guards. 

3. Surface mount light switches in type FS box with weather-proof cover. 

4. Receptacles: Provide two prewired GFI protected 120v power receptacles. Locate on each 
side of air unit, below light switches. 

 

P. ELECTRICAL CONTROL CABINET 

 

1. General: 

a. All equipment provided with unit shall be electrically-self-contained. All electrical 
and controls components necessary for proper operation shall be furnished, 
installed, wired and ready for operation. 

2. Electrical Raceways and Wiring: 

a. All wiring shall be routed in conduit raceway. Exposed wiring is not allowed. 

b. All wiring shall terminate at a wiring terminal. 

3. Variable Frequency Controllers: 

a. Provide multiple Variable Frequency Drive Controllers to start and run all motors 
in the fan array unit. Each drive shall be capable of operating maximum 50% of 
the fans in the total fan array. 

b. Drives shall be field installed and wired. 

c. Drives shall meet the equipment and installation requirements of Section 23 0514 
- Variable Frequency Controllers. 
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SECTION 23 8130 – DUCTLESS SPLIT SYSTEM AIR CONDITIONERS (DAC-* & DCU-*) 

A. MANUFACTURERS 

 

1. Mitsubishi . 

2. LG. 

3. Daikin. 

4. Trane. 

5. Hitachi. 

6. JCI. 

 

B. AIR CONDITIONING UNITS 

 

1. Description: Packaged, ductless split air conditioning or heat pump system consisting of 
interior and exterior units and controls   . 

 

C. ACCESSORIES 

 

1. Factory condensate pump. 
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DIVISION 26 – ELECTRICAL  

 

A. OWNER'S DESIGN CRITERIA: 
 

1. General: Where requirements of these specifications exceed specified codes and ordinances, 
conform to these specifications. 
 

2. Materials and equipment included in Underwriters Label Service shall bear that label. 
Electrical equipment shall be U.L. approved as installed. 
 

3. Jurisdiction: Where codes or guides refer jurisdiction to local governing code officials, such 
official in this procedure shall be the State Fire Marshal. 
 

4. Energy: Conform to the International Energy Conservation Code, 2015 Edition, with all 
Georgia State Amendments. 
 

5. Fire Prevention: Conform to Georgia State Minimum Standard Fire Prevention Code 
(International Fire Code), 2018 Edition, with all Georgia State Amendments. 
 

6. Building Code: Conform to the Georgia State Minimum Standard Building Code (International 
Building Code), 2018 Edition with all Georgia State Amendments. 
 

7. Electrical: Conform to the 2017 National Electrical Code (NEC). 
 

8. Life Safety:  NFPA 101 - Life Safety Code 2018. 
 

9. Fire Alarm: Conform to the 2013 Edition of NFPA 72 - National Fire Alarm and Signaling 
Code. 
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SECTION 26 0500 – GENERAL ELECTRICAL REQUIREMENTS 

A. GENERAL 

1. This document contains design and construction requirements for electrical aspects of 
construction and renovation projects for Kennesaw State University and is intended for use by 
engineers involved in such projects. The engineer is expected to use his own specifications 
and to provide design work in accordance with his standard practice subject to the 
requirements stated in this guide. This document does not address all aspects of electrical 
construction. It addresses only those items for which Kennesaw State University Facilities has 
a specific standard, preference, or methodology. 

2. Electrical systems must be designed with flexibility in mind so that the systems will 
accommodate changes in the electrical requirements of the occupants over the life of the 
building. Consider potential future alterations and additions and design the electrical system to 
minimize the need for future equipment upgrades and to facilitate future work with minimal 
outages. 

3. Where budgets are inadequate for the scope of electrical work as required by the project 
program and as outlined herein, notify Facilities Design and Construction of the condition and 
provide recommendations for reconciling the scope and budget 

B. DOCUMENTATION AND TRAINING 

1. Complete documentation consisting of all operating and maintenance manuals for equipment 
installed as well as as-built prints, short-circuit and coordination study reports and arc-flash 
hazard study reports shall be delivered to the Owner. 

2. Provide a report of protective device settings and copies of all test reports. 

3. Provide training by a manufacturer's authorized service technician for switchgear, 
switchboards, fire alarm systems, variable frequency drives, lighting control and programmable 
dimming systems, engine-generator sets, and transfer switches. The contractor shall provide 
an orientation session for the Owner's personnel in which all aspects of the electrical system 
are addressed, and video recorded for future reference. 
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SECTION 26 0505 – SELECTIVE DEMOLITION FOR ELECTRICAL 

A. GENERAL 

1. Coordinate all outages with the owner prior to disabling the system. 

2. Remove, relocate, and extend existing installations to accommodate new construction. 

3. Remove abandoned wiring to source of supply. 

4. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 
finishes.  Cut conduit flush with walls and floors, and patch surfaces. 

5. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that 
are not removed. 

6. Disconnect and remove abandoned panelboards and distribution equipment. 

7. Disconnect and remove electrical devices and equipment serving utilization equipment that 
has been removed. 

8. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other 
accessories. 

9. Repair adjacent construction and finishes damaged during demolition and extension work. 

10. Maintain access to existing electrical installations that remain active.  Modify installation or 
provide access panel as appropriate. 

11. Remove all low voltage cabling. No unterminated low voltage cabling may remain above the 
ceiling. 

12. Where breakers become open from demolition, turn to the OFF position and label as spare (in 
pencil) in the panel schedule. 
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SECTION 26 0513 – MEDIUM-VOLTAGE CABLES 

A. MANUFACTURERS 

1. Southwire 

2. The Okonite Company: www.okonite.com 

3. Prysmian: www.prysmianusa.com 

4. Okonite Okoguard URO-J #162-23-3093 is the preferred basis of design. 

B. CABLE 

1. All conductors to be installed in the primary system shall be #500 kcmil copper. 

2. Medium Voltage Cable: UL 1072, ICEA S-97-682 and ICEA S-93-639 cross-linked polyethylene 
insulated cable. 

a. Cross -linked polyethylene insulation shall be minimum 220 mil. thick, 133% level, tree 
retardant. 

b. Voltage:  15 kV, grounded, for operation on 12,470Y/7200 volt, 3 phase, 4-wire, 60 
cycle, grounded neutral system. 

c. Conductor:  Copper, concentric, stranded, with foil conductor shield. 

d. Construction: Single conductor with copper tape shield. 

e. Thermal Rating:  105C normal service and 140C emergency service 

f. Insulation Jacket: Each cable shall have a PVC jacket overall. 

C. ACCESSORIES 

1. Connections and Terminations: Terminate primary cables with preformed, self-potting, 
waterproof, track resistant, shielded connectors and terminators designed for use on single 
conductor, 15 KV, polyethylene insulated, URD type cable having an extruded semi-
conducting jacket and concentric grounded neutral wires as specified herein. When assembled 
and ready for operation, all cable connectors and terminations shall be submersible. Each 
terminator and connector shall have a test point. 

a. 600 Amp Devices: Style/model numbers shown are for ESNA devices. Equal devices 
by RTE or GE are acceptable. 

i. 600 Amp permanent straight splice: Style 650S 

ii. 600 Amp splice system: Style 650LR with tee bodies, dead-end plugs, end 
caps, connecting plugs, spanner wrench, 600A/200A reducing plug, and other 
parts as required. Elastimold vault saver splices may be used with prior 
approval from the Architect. 
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iii. 600 Amp permanent wye splice: Style 650Y. 

iv. 600 Amp straight splice assembly tool: Style 650ATY. 

v. 600 Amp deadbreak elbow connectors: Style 650LR elbow connector, complete 
with K650 RTW reducing tap well, #1601A41B6 loadbreak bushing insert, and 
#160DRGABG insulated cap with ground lead. Each elbow connector shall 
have a voltage test point. 

vi. 600 Amp in-oil apparatus bushing: Style 600S1 or 600T1. 

vii. Drain Shield Connecting Device: Style 21MA or 31 MA. 

viii. Deadfront Elbow Arrester: RTE 3237015C MOV type; 9kV on 15kV grounded 
wye system, type 12kV on 15kV delta system. 

2. Fireproofing Tape: Provide for all cables exposed in manholes and switching cubicles. 

D. FIELD QUALITY CONTROL 

1. After the cables have been installed, terminated, and plugged and before they are spliced into 
campus system and are energized, the following preparations and tests shall be made. 

a. Disconnect all equipment before performing tests. 

b. Clean all manholes and equipment of mud, dirt and debris before testing. 

c. Terminations shall be cleaned and plugged to prevent erroneous readings. Corona-
proof conductor ends of cables by taping to sufficient level to prevent corona. Where 
cables terminated in 600 amp Elastimold terminators or connectors, install end caps in 
the Elastimold fittings before testing. 

d. Ground all conductors except the one to be tested (hereinafter referred to as "the 
cable"). 

e. Megger (megohm test) all cable to be tested. Three consecutive, identical readings, 10 
seconds apart, shall be taken before, and three after a hi pot test. 

f. Hi-pot test shall consist of applying 80% of the factory DC test voltage to each cable 
before energizing. Test voltage shall be applied between phase conductor and 
grounded concentric neutral. Negative side shall be applied to the cable. 

g. Bring D.C. voltage up to test level in five or more steps, reading the stabilized leakage 
in microamps at each level. 

h. Hold voltage at test level for 15 minutes and read leakage in microamps at 30 second 
intervals for first 2 minutes, then at one minute intervals to the end of the 15 minute 
period. 

i. Bring the test set voltage quickly to zero and record the decay voltage at 30 seconds 
and at one minute. 
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j. Disconnect test set from cable and megger. CAUTION: Make certain cable is fully 
discharged by grounding and use rubber gloves in handling tested cables.  Following 
these tests, a hazardous voltage may be present on the cable. 

k. Test each remaining cable in the conduit in the same manner. 

l. Record all data pertaining to the circuit and plot leakage against applied voltage; and 
leakage against time at the test voltage (dielectric absorption). 

m. Cables shall be checked for continuity and cable identification tag installed prior to 
energizing or splicing into the existing underground primary system in order to prevent 
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SECTION 26 0519 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

A. CONDUCTOR AND CABLE APPLICATIONS 

1. General: 

a. All conductors shall be copper and made in the USA. 

2. Metal-clad cable is permitted only as follows: 

a. Concealed in walls - transition to EMT homeruns out of the wall. For lighting circuits 
concealed above ceilings, EMT to the first light, then MC between fixtures on that 
circuit. 

B. ALL CONDUCTORS AND CABLES 

1. Conductor Color Coding: 

a. Color code conductors as indicated. Maintain consistent color coding throughout 
project. 

b. Color Coding Method:  Integrally colored insulation. 

c. Color Code: 

i. 480Y/277 V, 3 Phase, 4 Wire System: 

1. Phase A:  Brown. 

2. Phase B:  Orange. 

3. Phase C:  Yellow. 

4. Neutral/Grounded:  Gray. 

ii. 208Y/120 V, 3 Phase, 4 Wire System: 

1. Phase A:  Black. 

2. Phase B:  Red. 

3. Phase C:  Blue. 

4. Neutral/Grounded:  White. 

iii. Equipment Ground, All Systems:  Green. 

iv. Isolated Ground, All Systems:  Green with yellow stripe. 

C. INSTALLATION 

1. Circuiting Requirements: 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 279 of 355 

  Back to First Page 

a. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded 
conductors among up to three single phase branch circuits of different phases installed 
in the same raceway is not permitted 
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SECTION 26 0526 – GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

A. GENERAL 

1. Grounding and bonding is important, especially in the data closets. 

2. Provide ground bars adjacent to any new switchboard (service entrance) and in all data rooms.  
Each ground bar in the data room shall be bonded together and tied into the ground bar 
adjacent to the switchboard with nothing less than #1 AWG copper wire. 

3. Clearly mark any grounding triads on the as built drawings. 
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SECTION 26 0534 – CONDUIT 

A. GENERAL 

1. Conduit shall be made in the USA. 

2. Colored Conduit: 

a. Fire Alarm: RED 

b. Emergency systems: YELLOW 

c. Data: ORANGE 

d. Security: GREEN 

3. Route neatly with building lines, parallel and perpendicular. 

4. MC cable may be used in the walls - transition to EMT for homeruns. 

5. Colored MC Cable: 

a. Fire Alarm: RED 

b. Emergency systems: YELLOW 

c. Data: ORANGE 

d. Security: GREEN 
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SECTION 26 0537 – BOXES 

A. GENERAL 

1. Paint box covers according the service inside: 

a. Fire Alarm: RED 

b. Emergency systems: YELLOW 

c. Data: ORANGE 

d. Security: GREEN 

2. Label boxes with circuit number visible from below (handwritten is acceptable). 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 285 of 355 

  Back to First Page 

 

 

 

 

 

 

 

 

 

 

 

 

Page intentionally left blank 

 

  



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 286 of 355 

  Back to First Page 

SECTION 26 0553 – IDENTIFICATION FOR ELECTRICAL SYSTEMS 

A. GENERAL 

1. Provide engraved plastic permanent labels on all electrical equipment, indicating NAME and 
FED FROM information - black on white for normal, red on white for emergency circuits. 

2. Provide circuit information on all receptacles and light switches. Use self-adhesive machine 
generated stickers. Format is “LRI-3”. Black on white for normal, Red on White for emergency.  
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SECTION 26 1201 – PAD-MOUNTED TRANSFORMERS 

A. GENERAL 

1. At the Kennesaw campus, KSU owns the transformers and distribution across the campus.  
Any new building will have to coordinate with the school to determine which circuit to connect.  
On this campus the Contractor shall provide pad mounted transformers as described on the 
drawings and in these specifications. All cost associated shall be part of the project.  

2. At the Marietta campus, the power company owns the primary and transformers.  Contractor 
would be responsible for only the secondary conductors from the transformer into the main 
service gear.  

B. ACCEPTABLE MANUFACTURERS: 

1. Pad-Mount Transformers: ABB, General Electric Co., Cooper. 

2. Primary Bushings: Elastimold or RTE. 

3. Loop-Feed Switch: General Electric Co., ABB, or Cooper. 

4. Pressure-Relief/Air bleed Device: Qualitrol, Beta, or approved equal, meeting or exceeding 
ANSI C57.12.25, Section 6.4.5. 

5. Top Mounted Pressure-Relief Device (300 KVA and Larger Transformers): Qualitrol #208-60 
or approved equal. 

6. Oil-Immersed Metal Oxide Distribution Arrester: General Electric “Tramquell 1A1”. Cooper 
Power Systems Type AZU, or ABB. 

7. Magnetic Overcurrent Indicators: McGraw-Edison Type MHS; H. Horstman Type 317.60X, or 
RTE Type MRB. 

8. Secondary Spade Covers: W.H. Salisbury Co.  #SC-4 Homac Mfg. Co. “SB” Series, or 
approved equal. 

C. MATERIALS: 

1. Transformers shall be new, factory-tested, three-phase, pad -mount type, oil-filled, complete 
with accessories, and have olive, “grass”, or “telephone” green color finish.  Compartment and 
tank shall have factory applied undercoating. 

2. A primary loop-feed, loadbreak oil switch assembly, consisting of two (2) 2-positive  position 
ON-OFF devices, shall be provided (integrally through 500 KVA) in the primary of each new 
three-phase, pad-mount transformer, with all controls accessible in the high voltage 
compartment.  A 4-position switch with closed transition is acceptable; without closed 
transition, is not. 

3. Primary Fusing: A combination (series connection) of an oil-immersed, current-limiting fuse 
and a Bay-O-Net, oil-immersed, dual-element expulsion fuse, coordinated to provide full range 
protection, with the expulsion fuse, clearing low-current faults or overloads, and the current 
limiting fuse clearing high-current faults up to 50,000 amperes rms.  sym. shall be provided for 
each phase of the transformer primary.  Bay-O-Nets shall be located so that expulsions will not 
create gas pockets across any phase to phase or phase to ground terminals which might 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 289 of 355 

  Back to First Page 

initiate arcing.  Fuses shall be coordinated with specified internal lightning arresters to prevent 
nuisance fuse blowing as a result of current developed in the transformer due to discharge 
voltage of the arrester saturating the transformer core. Fuse sizes shall be as recommended 
by the transformer manufacturer. 

4. Bushings: 

a. Six (6) 600 amp deadbreak primary bushings for use on 15 KV Class apparatus, 
arranged to form a “V” configuration, shall be provided in the primary compartment for 
receiving dead-front cable connectors.  At least six (6) parking stands shall be located 
in the primary compartment and shall be so arranged that any terminated cable can be 
disconnected from its bushing and placed on a stand-off plug or a grounding plug 
mounted in the respective parking stand without straining the cable.  Primary bushings 
must accept and interface with either Elastimold 650 LR or RTE “Bol-T” 600 amp elbow 
connector or Elastimold 600 BE bushing extender. 

b. Secondary of transformer shall be connected through low voltage bushings with tinned 
copper terminal spades, each having NEMA spaced holes, (4-thru 15 KVA, 6-thru 500 
KVA, and 8*-750 KVA & larger).  Bushing shall be arranged for clearance and cabling 
from below.  A minimum of six inches (6”) shall be maintained between the tank wall 
and the center of the terminal hole nearest the tank. 

c. Primary and secondary bushings shall be field replaceable, externally clamped type, 
compatible and interfaced to accept cable terminations specified elsewhere herein. 

d. Provide with insulated steel support system, 125# min./spade. 

5. E. Insulating Oil: 

a. In lieu of mineral oil, the transformer shall be filled with non-toxic Cooper FR3 seed 
based oil (or equivalent). 

6. Transformer Accessories: 

a. Furnished by transformer manufacturer with or on unit: 

i. Top-mounted access cover. 

ii. Primary bushing dust covers, 6-each. 

iii. NEMA accessory group consisting of 1” drain and ½” sampling devices, 
thermometer, and oil level gauge.  Thermometer and oil gauge to be located in 
secondary compartment and drain/sampling device in primary compartment, 
except when secondary breakers or panels are specified herein or scheduled 
on the drawings and obstruct safe viewing or resetting, all shall be located in the 
primary compartment. 

iv. Combination pressure-relief/air-bleed device, with 9-11 psi relief pressure rating, 
7 or less psi closing pressure rating, and resistant housing such as brass or 
stainless steel, with O-ring seal and ¼”-18NPT pipe threads, located in the 
secondary compartment, except when secondary breakers or panels are 
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specified herein, or scheduled on the drawings and obstruct safe inspection, 
testing, or use, shall be located in the primary compartment. 

v. Pressure relief device with 10 psi maximum relief pressure and enclosed in 
tamper-proof metal enclosure located on top of transformer tank on all 
transformers 300 KVA and larger. 

vi. Manual tap changer for de-energized operation shall be located in the primary 
compartment. 

vii. Set of controls for primary loop-feed switch shall be located in the primary 
compartment. 

viii. Phase and switch identification. 

ix. Stainless steel nameplate with schematic diagram and other data. 

x. Installation, operating & maintenance instructions (complete set secured in 
waterproof holder inside secondary compartment door). 

xi. Parking stand brackets (at least one per cable termination). 

xii. Grounding pads ( 2 per compartment). 

xiii. Oil fill plug. 

xiv. Oil fuse drip tray. 

xv. Spare fuses on the order of 10%, but in no case less than three (3) of any type 
or rating for entire project. 

b. Contractor shall provide and install in the field the following items: 

i. Stand-off insulator plugs, 3 each; dummy receptacle with test point, 3 each; and 
studs as required. 

ii. Ground cable bus, extended the entire length of the high-and-low voltage 
compartments. 

iii. Secondary Lightning Arrester:  Install inside secondary compartment to protect 
each phase. 

iv. Magnetic overcurrent indicators, 3 each, set at  * amps, one per phase, for quick 
identification of cable or equipment faults or severe overloads.  Install on 
“source” side primary cables as recommended by instructions accompanying 
indicators; otherwise, install over cable over concentric neutral at tie back, 
above collected wires from concentric.  Indicator shall be manually resettable 
and removable without having to de-energize the circuit.  Where a special tool is 
required to reset devices, provide one per 3-phase installation and provide 
storage or hanging facilities. 

v. Concrete pad. 
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vi. Secondary spade covers to prevent accidental contact with energized spade 
connections. 

vii. Secondary metering when and where shown on the drawings or specified 
herein. 

viii. Plug-on elbow mounted end-of-line lightning arresters, one set per radial.   
(Total of six (6) per loop.) 

1. *McGraw “MHS”- 450 

2. *RTE “MRB”- 400 

7. All tap changers shall: 

a. Be externally operated. 

b. Have the same BIL rating when operated at each tap setting. 

c. Be provided with positive stops to identify the highest and lowest tap positions. 

d. Be located in the high voltage terminating compartment. 

e. Be designed to prevent accidental operation by requiring a preliminary step such as 
loosening a set screw before the tap position can be changed.  This positive locking 
device shall be clearly visible to field personnel operating the tap changer. 

f. Have either a permanent clearly marked indicator plate or tap positions stenciled on 
the transformer tank with oil resistant material. 

g. Have all components constructed of corrosion resistant material. 

h. Be designed for operation using hot line tools. 

i. Rotate in a clockwise direction from the high tap voltage to a lower tap voltage in the 
high voltage winding. 

8. Metal oxide varistor distribution under oil surge arresters shall be provided for each primary 
phase and be integrally connected and shall be located in oil filled compartment. 

D. RATING: 

1. Pad-Mount Transformers: 

a. Capacity:  Self-cooled continuous KVA rating indicated on the drawings. 

b. Phase/Frequency:  Three/60 hertz. 

c. Temperature Rise: 65°C. 

d. BIL: 95 KV min. Primary: 30 KV min. secondary. 
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e. Primary Voltage: 12,470 Grd Y/7,200, 3-phase, 4-wire. 

f. Secondary Rating: 480 Grd Y/277 volts, 4-wire as scheduled or indicated on the 
drawings.  Secondary spades shall be compatible with transformer capacity at full load. 

g. Taps:  Four (4) two and one-half percent (2-1/2%) rated taps in high voltage winding, 
two (2) above and two (2) below normal voltage. 

2. Integral Loop-Feed Switch: 

a. Maximum Capacity:  400 amps RMS Continuous and Load Switching. 

b. Phase/Frequency: Three/60 hertz. 

c. BIL:  95 KV minimum. 

d. Voltage: 15.5 KV nominal. 

i.  *+10%/-20% of guaranteed average. 

ii.  #+7-1/2% of tolerance. 

e. Momentary Make-&-Latch and fault close: 12,000 amps RMS SYM (20,000 amps 
ASYM). 

f. 60Hz One Minute Withstand: 34 KV 

g. Number of Loadbreak Operations at Continuous Amps: 25 

h. No-Load Mechanical Operation: 500 

i. Fault Operations: 2 

3. Integral Oil-Immersed Distribution Lightning Arrester: 

a. Arrester Rating 9KV rms. 

b. Maximum Continuous Voltage Capacity --- 7.65 KV rms. (L-G). 

c. Equivalent Front-of Wave Protection Level*--35.3 KV-Crest, or less. 

i. Level* -------- 35.3 KV-Crest, or less. 

d. Maximum Discharge Voltage (KV Crest) at Indicated Impulse Currents Using 8 x 20 
Microsecond Current Wave:      
 1.5KA-26.3 KV; 5KA-29.3: KV; 10KA-31.5 KV; 20KA-35.9 KV 

4. Secondary Breakers: 

a. Ampacity: As shown on drawings. 

b. Poles: 3 poles. 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 293 of 355 

  Back to First Page 

c. Interrupting Rating: As specified herein. 

5. Insulating Liquid (Oil) 

a. 30KV dielectric strength when tested per ASTM D877. 

b. *Equivalent FOW protection level is the discharge voltage for a 10 KA current wave 
which as a voltage move cresting in 0.5 micro-seconds. 

E. FABRICATION AND MANUFACTURER: 

1. Transformer construction shall be tamper-resistant with no externally removable fastening 
devices.  Low voltage (secondary) air filled terminal compartment shall be located on the right 
and shall be accessible through a hinged steel door with pad-lockable handle and three-point 
latches.  High voltage (primary) air filled terminal compartment shall be located on the left and 
shall be accessible through a hinged door only after the secondary compartment door has 
been opened, and secured by a slotted, hex-head captive bolts.  Primary and secondary 
compartments shall be separated by a barrier.  Doors and sills shall be removable to facilitate 
rolling and skidding the transformer unit into place over conduit stub-ups, making connections, 
and pulling-in cables. 

2. Primary loop-feed switch shall be a three-phase, gang operated, disconnecting device and 
shall interrupt all three phases simultaneously.  Operation shall be for loop-and solid tap, for 
through feed, alternate feed or sectionalizing.  After withstand or closing-in on maximum rated 
fault current, the loadbreak oil switch shall be operable in normal manner and capable of 
carrying its rated load current without exceeding temperature rise limitation.  Connections to 
primary of transformers shall be integral with construction of complete pad-mount transformer 
unit.  Construction shall be dead-front.  All operating mechanisms and contacts shall be 
arranged for inspection, maintenance, or replacement and contacts shall be silver plated. 

3. Transformers shall have either a five (5) legged core or a triplex design. 

F. SECONDARY ARRESTERS: 

1. Arresters shall be a sturdy, weatherproof, service-proven device to immediately drain lightning 
surges, harmlessly to ground (earth), discharging a surge in a fraction of a second, repeatedly, 
with no maintenance required. 

2. For 3-phase application, one 3-pole, 4-wire system, three 2-pole, 3-wire 650 volt class device 
shall be used. 

3. Devices shall be U.L. & CSA listed and labeled, with approximately 18” leads, pre-stripped, 
and operated effectively when mounted in any orientation. 

4. Arrester shall be furnished by manufacturer with mounting bracket. 

5. Connection diagrams and installation instructions shall be provided by manufacturer with each 
device. 

G. END-OF-LINE PRIMARY SURGE ARRESTERS (E.L.L.A'S) 

1. Plug-on elbow mounted E.L.L.A.'s shall be 15KV class, dead-front, 9KV rated, metal oxide 
varistor elbow assembly, for plugging into 600 amp reducing tap well device.  Each arrester 
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shall be furnished by the manufacturer with a 36” long bare stranded woven copper grounding 
cable connected to bottom end of arrester. 

H. PREPARATION 

1. The earth upon which transformer pad is to sit shall be leveled and compacted to receive the 
pad.  Earth form may be used below grade in firm soil such as clay; otherwise, use wood or 
metal forms above and below grade 

I. INSTALLATION/APPLICATION/PERFORMANCE 

1. Install pad-mounted transformer at location(s) indicated on the drawings on a steel-reinforced 
concrete pad. 

a. Obtain exact dimensional data from transformer manufacturer and size pad 
accordingly. 

b. Two inches (2”) of the pad shall be exposed above finished grade in paved areas, and 
four inches (4”) in unpaved areas unless noted otherwise on the drawings 

c. Transformer pads poured at the site shall be allowed to cure a minimum of three (3) 
days before the transformer is installed thereon. 

d. Location of transformer pad shall be such that transformer shall not be located nearer 
than ten feet (10') to any building unless located next to an approved fire wall with 
doors, windows, or other openings not closer than ten feet (10') on either side, or over.  
At least two feet (3') shall be left for maintenance and operation. 

e. Overall dimensions of transformer pad shall allow six inches (6”) all around beyond 
furthermost horizontal projection of transformer. 

2. Primary and secondary cables and conduit shall be installed either before or after transformer 
is set and leveled on pad.  When terminated, each primary cable shall be arranged so that it 
can be moved in an arc from its respective incoming phase bushing to the same phase 
outgoing bushing and visa-versa without stretching, deforming, or damaging cable in any way. 

3. Make secondary cable connections to transformer using compression 2-hole spade connectors 
which are compatible with secondary cable conductor and transformer spades. 

J. SPARES 

1. Spare fuses on the order of three (3) each of every different size and type installed on this 
project shall be furnished, tagged with description and location(s) used, and turned over to the 
Owner's representative at the time of final review of construction and prior to final payment. 

K. SECONDARY ARRESTERS: 

1. Install secondary lightning arrester (s) inside secondary compartment of each pad-mounted 
transformer and connect to protect each phase in accordance with instructions furnished with 
arrester. 
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L. END-OF-LINE PRIMARY LIGHTNING ARRESTERS (E.L.L.A'S): 

1. Install plug-on elbow mounted E.L.L.A.'s inside the primary compartment of pad-mounted 
transformer.  Plug into 600 amp reducing tap well*, one for each phase (two sets of 3 for each 
loop). 

2. Bond grounding cable connected to arrester to ground bus. 

3. When 600 amp apparatus cable connectors are specified herein or indicated on the drawings, 
provide 600 amp to 200 amp transition for each connection to receive the end-of-line, plug-in 
elbow arrester: 

a. Remove insulating plug with its cap from 600 amp connector and store in air-tight 
heavy-duty plastic bag inside primary compartment. 

b. Provide reducing tap well*, Elastimold Style 600RTW or RTE Cat. No. 2637241B01M. 

c. Provide 200 amp loadbreak bussing plug insert*, Style1601-3R RTE Cat. No. 
2604797B01M. 

d. Clean and silicon lubricate all mating parts. 

4. Install parking stand mounted E.L.L.A.'s inside the primary compartment of pad-mounted 
transformer(s) designated on the drawings.  Plug designated cable 200 amp loadbreak elbows 
into 200 amp arrester bushing when indicated on the drawings, one for each phase (one set of 
3 for each end of loop). 

5. Device must be approved by the manufacturer to mate with their particular cable connector.  
Verify. 
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SECTION 26 2413 – SWITCHBOARDS 

A. GENERAL 

1. Double Ended Switchgear with a tie breaker will be utilized with each section being feed from a 
transformer. 

2. Spare switchgear breakers of each ampere size will be provided to KSU, shop stock. 

3. Where possible, distribute building power loads by separating Receptacle, Lighting and HVAC 
loads. 

4. Provide power meters to monitor each of these loads individually.  The total building load 
should also be monitored and available for review.  Acceptable meters include: 

5. The meter standard is based on the Shark 200 (or higher series), Emon-Dmon 3200 or 5000, 
Veris H81XX or E50, or Measurelogic DTS SMX. Values for kW, kWh, pF, kVA, KVAR shall be 
obtained in 15 min increments, totalized, and transmitted via BACNET protocol to the campus 
Periscope Dashboard Server, as well as the building management server. 

6. All data should be accessible via the campus Periscope system.  See Appendix for more 
details on this system. 
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SECTION 26 2416 – PANELBOARDS 

A. GENERAL 

1. Where possible, distribute building power loads by separating Receptacle, Lighting and HVAC 
loads. 

2. Provide power meters to monitor each of these loads individually.  The total building load 
should also be monitored and available for review.  Acceptable meters include: 

a. The meter standard is based on the Shark 200 (or higher series), Emon-Dmon 3200 or 
5000, Veris H81XX or E50, or Measurelogic DTS SMX. Values for kW, kWh, pF, kVA, 
KVAR shall be obtained in 15 min increments, totalized, and transmitted via BACNET 
protocol to the campus Periscope Dashboard Server, as well as the building 
management server. 

3. Provide power meters to monitor each of these loads individually.  The total building load 
should also be monitored and available for review. 

4. All data should be accessible via the campus Periscope system.  See Appendix for more 
details on this system. 
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SECTION 26 2417 – SURGE PROTECTIVE DEVICES (SPDS) 

A. GENERAL 

1. Provide Surge Protective Devices on the main switchboard and any receptacle panels serving 
sensitive loads. 
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SECTION 26 2726 – WIRING DEVICES 

A. GENERAL 

1. Different type devices shall match in color. Receptacles, light switches, low voltage switches, 
wall mounted occupancy sensors, etc. shall be the same color with the same type of trim or 
cover. Provide submittals data indicating this color prior to purchasing. 
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SECTION 26 3213 – ENGINE GENERATORS 

A. GENERAL 

1. All new generators shall be natural gas fired. 

2. Provide Level II sound enclosures (75db at 23ft) when adjacent to buildings with learning 
spaces inside. 

3. Connect generator to Building Management system, to allow for remote monitoring.  Typical 
monitoring points include engine hours, % loaded, and maintenance reminders.  Any alarm at 
the generator shall be transmitted to the Facilities group via the BMS. 

4. Connect all associated ATS's to building management such that the Facilities group is alerted 
when the ATS has transferred both to and from emergency power. 

5. Connect a power meter to the generator when applicable to allow for load tracking. 

6. Acceptable generator manufacturers include: 

a. Generac 

b. Caterpillar 

c. Cummins 

d. Kohler 

7. Items to be placed on generator power: 

a. Life Safety Egress lighting 

b. Data room receptacles 

c. Data room cooling 

d. Fire pump 

e. At least one elevator 
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SECTION 26 4110 – FACILITY LIGHTNING PROTECTION 

A. GENERAL 

 
1. All new building construction projects are required to have a lightning protection system. 

 
2. Conductors to be copper cable of size and weight to achieve system certification.  Aluminum 

conductors may be used only where necessary to prevent dissimilar metals interaction. 
 

3. Down conductors to be concealed within partitions, chases, column enclosures, cast-in-place 
concrete columns, etc. 
 

4. Where accessible to personnel walking across the roof, use blunt tip rods.   
 

5. Where lightning rod base plates and cable support base plates are provided on roofing, 
parapets and/or cap flashing comply with roof membrane manufacturer’s recommendations for 
mounting and sealing base plates in a manner that does not void the roof system warranty. 
 

6. Construction Documents shall indicate a general lightning rod layout that includes an 
approximate count of rods and downlead locations for the contractor to price.  During the 
submittal process the contractor shall provide the designer shop drawings which indicate exact 
quantities and locations. 
 

7. To be included in the O&M manuals: Contractor to obtain and provide to KSU a copy of the 
Underwriters Laboratories, Inc. UL Inspection Certificate. 
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SECTION 26 5100 – INTERIOR & EXTERIOR LIGHTING 

A. GENERAL 

 

1. All new lighting shall be LED type, both interior and exterior.  Fluorescent lamps are not 
allowed without special permission from the Facilities group. 

2. There are two site lighting standards - one for the Kennesaw Main campus and one for the 
Marietta campus.  See the Appendix for cutsheets for each. 

3. The preferred lamp color choice is 4100k inside, 5000k outside. 

4. To allow for easy maintenance, do not place lights directly over stairs. 

5. Separate lighting loads from receptacle and HVAC loads to allow for it to be metered 
separately. 

B. EXTERIOR LIGHTING 

1. Kennesaw Campus 

a. Pedestrian Walkway Lighting - Holophane Utility Arlington LED, ARUE2-P40-
40K-AS-GL3-BK-S, pole Holophane Hamilton HL-A-14-F5J-16-P07-ABG-BK. 

b. Vehicular Traffic & Surface Parking Lighting – Cree BXSP-C-HT-2ME-E-40K-
UL-SV, poles to match existing. 

2. Marietta Campus  

a. Pedestrian Walkway Lighting – RAB Lighting ALED-5T-52, poles to match 
existing.  

b. Vehicular Traffic & Surface Parking Lighting – RAB Lighting RWLED-3T-125, 
poles to match existing. 
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SECTION 26 5200 – SENSOR LIGHTING CONTROLS 

A. GENERAL 

1. Keep the control scheme for new spaces as simple as possible.  Utilize occupancy sensors 
where applicable.  Minimize the use of relay lighting control to large spaces only. 

2. Utilize multiple occupancy sensors in larger classrooms, wired such that detection by either 
sensor activates all of the lights. 

3. Utilize dual sensor (Ultrasonic and Infrared) in larger spaces to make them more sensitive to 
activity and to reduce nuisance lighting outages. 

4. Provide line voltage switching downstream of the power packs such that the lights can be 
forced OFF in the space, while the occupancy sensors control it in the ON position. 

5. In small spaces (offices, janitors’ closets, etc.) set the occupancy sensor to VACANCY mode, 
where a manual ON is required. 

6. In common areas (corridors) set the occupancy sensor to AUTO mode, where sensor 
detection turns the lights on. 

7. Do not place these spaces on automatic shutoff: 

a. Data closets 

b. Electrical rooms 

c. Mechanical rooms 

d. Office rooms 

e. Any space where inadvertent lighting shutoff would endanger the occupant. 

B. SUBMITTAL REQUIREMENTS 

1. Submit manufacturer’s occupancy sensor layout shop drawings for the Facility Group review 
prior to installation. These drawings should provide information on the coverage spacing for 
each occupancy sensor type used. 
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DIVISION 27 – COMMUNICATIONS 

 

A. OWNER'S DESIGN CRITERIA: 
 
1. NECA/BICSI 568 - Standard for Installing Building Telecommunications Cabling; National 

Electrical Contractors Association; 2006. 
 

2. NFPA 70 - National Electrical Code, 2017 Edition; National Fire Protection Association. 
 

3. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2015. 
 

4. TIA-568-C.1 - Commercial Building Telecommunications Cabling Standard; 
Telecommunications Industry Association ; Rev C, 2009 (with Addenda; 2012). 
 

5. TIA-568-C.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards; 
Rev C, 2009 (with Addenda; 2014). 
 

6. TIA/EIA-568-B.3 - Commercial Building Telecommunications Cabling Standard - Part 3: Optical 
Fiber Cabling Components Standard, and Addendum 1 - Additional Transmission Performance 
Specifications for 50/125 um Optical Fiber Cables. 
 

7. TIA-569-C - Commercial Building Standard for Telecommunications Pathways and Spaces; Rev 
C, 2012 (with Addenda; 2013). 
 

8. TIA-606-B - Administration Standard for the Telecommunications Infrastructure; Rev B, 2012. 
 

9. TIA-607-B - Generic Telecommunications Bonding and Grounding (Earthing) for Customer 
Premises; Rev B, 2012 (with Addenda; 2013). 
 

10. ANSI/J-STD-607 - Commercial Building Grounding (Earthing) and Bonding Requirements for 
Telecommunications ; Rev A, 2002. 
 

11. GTDM - State of Georgia Telecommunications Design Manual; latest edition. 
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SECTION 27 0001 – AUDIO VISUAL SYSTEMS 

A. GENERAL  

1. In all cases if new construction and renovation, projects shall include the minimum standard 
multimedia infrastructure cabling in each classroom, and should be considered for each 
conference and training room. See Appendix for additional information. 

2. Speech reinforcement should be considered for rooms with a capacity greater than 70. 

3. A minimum of one (1) 20-Amp circuit per room should be dedicated for classroom multimedia 
use. Additional circuits might be required. Where additional circuits are required, they shall be 
on the same phase. 

4. Provide One (1) duplex receptacle at AV equipment cabinet location to provide power for 
Audio/Control Module.  

5. Provide One (1) duplex receptacle at AV Input Plate Module location to provide power for 
instructional source equipment.  

6. Provide One (1) duplex receptacle at projector location to provide power to the projector and 
switching equipment. Mount in ceiling tile next to telecom port. If no ceiling, mount in surface 
box next to telecom port.  

7. Provide One (1) duplex receptacle at all flat panel display locations. Coordinate mounting with
 telecom port.  

8. Provide One (1) junction box with 120v at screen location to provide power for motorized 
screen. Screens shall have 3-button, low voltage control (LVC) switch. 

9. A minimum of Six (6) network connections per room should be dedicated for classroom 
multimedia use. Additional network connections might be required. 

10. A minimum of two (2) cat 6 data cables at AV equipment cabinet location to provide network 
connection for Audio/Control Module. If room has video conference ability, then one (1) cat 6 
voice cable is required at AV equipment cabinet. 

11. A minimum of two (2) cat 6 data cables at AV Input Plate Module location. If AV Input Plate is for 
classroom podium or mobile lectern, then Three (3) cat 6 data cables and (1) RG-6 quadshield 
coax cable (RG-11 quadshield if over 200’) with stainless steel cover plate.  

12. Provide Two (2) cat 6 data cables and (1) RG-6 quadshield coax cable at all flat panel 
locations. 

13. Provide plywood backing behind the sheetrock for flat panel mounting. 

14. Provide one (1) cat 6 data cable at projector location. Mount in ceiling tile next to power 
receptacle. If no ceiling, mount in surface box next to power receptacle. 

B. CLASSROOM SPECIFIC 

1. Classrooms with 30 or more desks will require the installation of a new projection screen. All 
projection screens shall be fastened securely to the structural wall or ceiling, attachment to 
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ceiling grid is NOT acceptable. Screens shall be mounted as close to the indicated wall as 
possible while far enough away to clear any obstacles. Screen height shall be determined by 
taking the distance from the last row of seats to the screen location dividing by 6 and rounding 
up to the next available size. Screen width shall be 16:9 ratio.  

2. Rooms with over 70 seats will require the installation of a speech reinforcement system.  

3. Rooms with over 50 seats will require the installation of an Assistive Listening System. 

4. Assistive listening system shall comply with rule 120-3-20-.44 of the Georgia Accessibility 
Code, as required by section 120-3-20-.08 (19). Signage complying with the provisions of 120-
3-20-.41 of the Georgia Accessibility Code shall be installed to notify students of the availability 
of a listening system. 
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SECTION 27 1006 – TELCOM/DATA INFRASTRUCTURE REQUIREMENTS 

A. GENERAL.  

1. Description 

a. The project will involve the installation of a complete cabling infrastructure system as 
described within these specifications and drawings.  See Appendix for additional data 
requirements. 

b. Overview: 

i. Data rooms are becoming more and more power dense as servers and POE 
requirements have increased dramatically.  It is important that plenty of circuits 
be made available to data closets, and that these circuits are dedicated to the 
data room only.  Do not share with adjacent spaces. 

ii. Where applicable, data room receptacles and cooling should be on the 
emergency generator. 

iii. Do not place more than four computers on a single 120V circuit. 

iv. In each office, place a data backbox in two locations in the room (generally 
opposite walls). 

2. Scheduling 

a. The construction schedule, as approved by the KSU Project Manager, shall be an 
integral part of the Contract and shall establish interim contract completion dates for the 
various activities.  The schedule must remain adjustable and flexible throughout the 
length of the project with the completion of the Voice/Data Equipment rooms a top 
priority. 

b. Certain Fire Marshal inspections may require the fire alarm system to be connected to 
the outside monitoring service via IP or analog lines.  If this is the case, it is critical that 
the MDF (as a minimum) be clear of dust and properly secured.  Connection to outside 
networks cannot occur without these items.  Allow at least 5 working days from a dust 
free and secured environment for the IT staff to make any outside connections. 

3. Project Review 

a. Submit proposed data location drawings to the IT Department for review per the 
following schedule: 

i. Design Development 

ii. 50% Construction Documents 

iii. 95% Construction Documents 

4. D. Ceiling Space Coordination 
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a. The General Contractor shall coordinate and schedule the installation of work above 
ceiling with the KSU Telecom cabling technicians and other trades so as to avoid 
installation conflicts.  The KSU Telecom cabling staff/technicians shall participate in 
special project meetings (if requested) for the purpose of ceiling space coordination.  
Such coordination shall include, but is not limited to, the following work: 

i. Ceiling Grid and Ceiling Tile Installation 

ii. Ductwork, HVAC Piping, and Conduits 

iii. Electrical Wiring 

iv. Telephone/Data Wiring 

5. Inspection Requirements 

a. The contractor shall be solely responsible for determining, verifying and complying with 
inspection requirements relative to the scope of work. 

B. BUILDING VOICE AND DATA CABLE- OUTSIDE PLANT ENTRANCE 

1. Buried Entrance Conduit 

a. Buried building entrance conduit shall extend into undisturbed earth to prevent shearing 
(24-inch [60 cm.] minimum depth) and will be run in a conduit trench back filled with 
appropriate material. 

b. An Orange detectable plastic warning tape shall also be placed in the trench a 
minimum of eighteen (18) inches above the conduit to provide additional detection 
measures. 

c. The conduit shall further be encased with 2500 psi minimum strength concrete. 

d. When boring under roadways or railways, corrosion-resistant steel pipe can be used as 
a substitute for concrete encasement. 

2. Connecting Conduit 

a. The connecting conduit run shall be limited to a maximum of two (2) 90-degree bends 
(or an equivalent number of sweeps and/or radiused bends).  Conduit runs installed by 
the Contractor should not exceed 350 feet or contain more than two (2) 90-degree 
bends without utilizing appropriately sized pull boxes.  Pull box sizes will be determined 
by KSU Telecom personnel during the construction project. 

b. The radius of a conduit bend must be at least 6 to 10 times the diameter of the conduit, 
depending on its size.  If the conduit has an internal diameter of 2 inch or less, the bend 
radius must be at least 6 times the internal conduit diameter.   If the conduit has an 
internal diameter of more than 2 inches, the bend radius must be at least 10 times the 
internal conduit diameter. 

3. Quantity of Conduits/Innerducts 
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a. Contractor shall verify exact termination point of service with the utility prior to roughing. 

b. All cable conduits shall extend four (4) inches beyond the surface from which it 
emanates. 

c. The ends of all metallic data/voice conduits should be reamed, bushed, and grounded 
according to the National Electrical Code. 

d. All conduits and/or innerduct shall contain kevlar pull strings with a minimum test rating 
of 200 lb. pulling tension. 

e. Two conduits to be utilized for voice are to be void of innerduct.  One of these conduits 
shall contain a continuous true tape from end to end. 

f. Two conduits to be utilized for data (fiber optic), shall contain innerducts.  Each data 
conduit shall contain four (4)- ¾ inch innerducts. 

4. True/Prove of Conduits 

a. All conduits must be true to ensure that the interior of the conduit does not change to 
less then 3-1/2” from end to end.  KSU Personnel must be present to ensure 
verification. 

5. Conduits Entering Building 

a. Outside plant (nonfire-rated) entrance cable must be terminated within fifty (50) feet 
upon exiting the conduit inside the building. 

b. If the termination point is greater than fifty (50) feet from the entrance point, the cable 
must be run in rigid metallic conduit to within fifty (50) feet of the termination point and 
the conduit shall be grounded. 

c. The inside-the-building end of the voice/data cable conduit(s) shall be sealed to prevent 
vermin and environmental elements from entering the building. 

C. BUILDING VOICE AND DATA CABLE- ENTRANCE TERMINATION MDF (MAIN 
DISTRIBUTION FRAME AND BACKBONE RISER SYSTEM IDF (INTERMEDIATE 
DISTRIBUTION FRAME) 

1. MDF must be completed in early stages of the building project using both KSU and BellSouth 
specifications.  This will allow KSU and BellSouth to install entrance copper and fiber cables 
necessary to provide dial tone/data required for certifications, i.e. elevator, fire alarm, HVAC, 
etc. 

2. The building entrance cable shall be terminated at the Voice/Data Main Distribution Frame 
(MDF). 

3. The MDF/IDF Telecommunications rooms shall include the following: 

a. MDF/IDF Locations: 

b. Wall, Floor, Ceiling, and Door Requirements 
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i. The MDF/IDF rooms shall be lined on all four walls with ¾” fire-retardant 
plywood painted WHITE on all sides.  If not using fire-retardant plywood, it 
should be painted on all sides with WHITE Intumescent Fire Retardant Paint. 

ii. Placement of the plywood shall begin within twelve (12) inches of the entrance 
door and shall be placed continuously around the room.  All ¾” plywood 
backboards will be 4 feet wide x 8 feet high and will be installed vertically 
beginning 20” A.F.F., or above electrical outlets. 

iii. The MDF/IDF room floor shall not have a floor covering other than being sealed 
or a vinyl covering.  No carpet is to be installed in the MDF/IDF rooms. 

iv. The MDF/IDF room shall not have a finished ceiling such as sheetrock or drop 
construction.  Room to be no less than 9' in height to the building structure. 

v. The door to the MDF/IDF room shall be a B18 GA-22 Gauge Stiffners-
Honeycomb core steel door, with a (3) hour fire rating. 

vi. Card lock to be installed by KSU locksmith. 

c. Electrical Power and Lighting 

i. All electrical outlet locations in MDF/IDF to be determined by KSU Telecom 
personnel at time of installation.  Additional electrical outlets will be required to 
data racks upon build-out of data room.* 

ii. *All Network data racks to have one (1) dedicated twenty (20) ampere, 120-volt 
independently breakered and grounded quad outlet.  Installation of these outlets 
to be coordinated with KSU Networking personnel upon installation of data 
racks in each MDF/IDF. 

iii. The MDF/IDF room shall be properly powered with a minimum of three (3) 
dedicated twenty (20) ampere, 120-volt independently breakered and grounded 
quad outlets. 

iv. If required, location of the following item will be determined by KSU Telecom 
during the construction project: 

v. Two (2) dedicated thirty (30) ampere, 208-volt independently breakered and 
grounded (NEMA L6/30 Twist Lock) outlet in MDF only. 

vi. Electrical outlets shall be flush with the plywood backboards, or located below 
installed backboards.   All electrical outlets in the MDF/IDF shall also be 
connected to the emergency power circuits or facility generator in case of utility 
power outages. 

d. Environmental Control (HVAC) 

i. The MDF/IDF room shall have either dedicated HVAC (heating/ventilation/air 
conditioning) equipment or access to the main HVAC delivery system.  The 
HVAC system must be capable of functioning properly at all times (24 hours per 
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day, 365 days per year).  If the HVAC system is a dedicated unit it shall be 
connected to the emergency power circuits or facility generator in case of utility 
power outages.  Either system must be fitted with manual controls located in the 
MDF room.   The HVAC control systems for the MDF/IDF shall meet or exceed 
the standards shown below: 

ii. Environmental Factor Requirement 

1. *Temperature 64 to 75 Degree F. 

2. *Relative Humidity 30 to 55 Percent 

3. *Heat Dissipation: 

a. MDF to accommodate approximately 62,291 BTUs/hr 

b. IDF's to accommodate approximately 40,975 BTUs/hr 

iii. Location of the HVAC unit and relief duct must be coordinated with KSU ITS-
Telecom to avoid locating above data racks, which could cause possible water 
damage from malfunctioning units or drainage.  If possible, locate above or near 
door. 

e. Shafts and Raceways 

i. Riser shafts and raceways shall be located and designed to provide adequate 
space for the amount of cable to be installed, meet structural loading 
requirements, and enable cable to be routed within distance limitations. 

f. Sleeves 

i. Sleeves shall be located adjacent to a wall on which the backbone cables can 
be supported without obstructing the wall termination space.  Sleeves shall be 
designed to conform to the NEC and local fire codes and must be fire stopped 
as part of the installation procedure following the pulling of the cable. 

ii. Sleeves shall extend four (4) inches above/below the entrance into the MDF/IDF 
room. The ends of all metallic data/voice conduits should be reamed, bushed, 
and grounded according to the National Electrical Code. 

g. Horizontal Distribution Pathways 

i. The layout and capacity of the data cable pathway shall have the following 
characteristics: 

ii. Meet ANSI/EIA/TIA-569 and ANSI/NFPA 70 (Clearance from EMI sources) 
requirements.  For special or heavy EMI/RFI environment installation situations, 
the home run conduit method shall be considered. 

iii. Conduit runs installed by the contractor should not exceed 100 feet or contain 
more than two (2) 90-degree bends without utilizing appropriately sized pull 
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boxes.   To avoid electromagnetic interference (EMI), all pathways shall provide 
clearance of at least: 

1. Four (4) feet from motors or transformers. 

2. One (1) foot from conduit and cables used for electrical power 
distribution. 

3. Five (5) inches from fluorescent lighting. 

iv. Provide for maintenance of the horizontal cabling with minimal disruption of 
occupant activities through easy access. 

v. The pathway design shall allow for a minimum of four (4) Cat 6 cable runs per 
individual work area. (2 voice/2data) 

vi. All horizontal pathways from classrooms must go back to the same Telco room.  
This includes all wall and floor box locations within the room. 

vii. All horizontal pathways that penetrate fire-rated barriers must be fire-stopped in 
accordance with applicable codes. 

h. Cable Trays 

i. Cable tray systems shall be made of straight sections, fittings, and accessories 
as defined in the NEMA standards publication VE-1. Cable trays shall be UL 
classified as equipment grounding conductors. 

ii. Cable trays shall be located in hallways or corridors whenever possible to 
minimize disruption of occupant activities.  Cable trays located in hallways shall 
be placed off-center to avoid fluorescent lights. 

iii. The distance from the cable termination point in the MDF/IDF room to the 
telecommunications workstation outlet boxes through the cable tray 
configuration shall not exceed 295 feet (excluding the patch cable length) 

iv. The general area for the feeder cable tray to exit the IDF room shall be located 
to avoid sources of EMI.  The cable tray shall not extend into the IDF more than 
six (6) inches. 

v. The total weight of the cable tray when loaded with cable shall be considered 
when designing supports to secure the cable tray to the building structure.  The 
working load capacity of a cable tray system shall be determined by both the 
length of the support span and the static load capacity of the tray. 

vi. Materials and Finishes:  Straight section and fitting side rails and rungs shall be 
extruded from aluminum. 

vii. Tray Types:  Ladder type trays shall consist of two longitudinal members (side 
rails) with transverse members (rungs) welded to the side rails.  Rungs shall be 
spaced nine (9) inches on center.  Rung spacing in radiused fittings shall be 
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measured at the center of the tray's width.  Rungs shall have a minimum cable-
bearing surface of 7/8 inches with radiused edges.  No portion of the rungs shall 
protrude below the bottom plane of the side rails. 

1. Tray Size:  Trays shall have an overall nominal depth of six (6) inches 
with a minimum usable loading depth of four (4) inches. 

2. Straight section side rails shall be I-beam, C rail or Z rails.  All straight 
sections shall be supplied in standard lengths of twelve (12) feet. 

3. Minimum tray widths shall be twelve (12) inches or as shown on the 
drawings, whichever is larger. 

viii. Sweeping or radiused bends shall be used.  90-degree corners in the cable tray 
are not allowed.  Fitting radius shall be thirty-six (36) inches.  Side rails of 
straight sections and fittings shall be compatible so that standard splice plates 
can be used to join straight sections and fittings.  Fittings shall have three (3) 
inch tangents beyond the curved section to accommodate the standard splice 
plates.  Provide standard radius fittings for turns.  Provide standard fittings with 
required radii for elevation transitions.  Provide standard 90-degree down radius 
at cable tray termination locations. 

ix. Splice Plates:  Splice plates shall be the bolted type, using either square neck or 
ribbed-neck carriage bolts and serrated flange lock nuts.  The resistance of 
fixed splice connections between an adjacent section of tray shall not exceed 
.00033 ohm.  The cable tray shall be designed so that a splice plate located 
anywhere along the span shall not decrease the strength of the cable tray 
system.  Splice plates shall be furnished with straight sections and fittings, and 
shall be included in unit prices. 

x. Accessories:  Covers and other special accessories shall be furnished as 
required to protect, support, and install a cable tray system. 

xi. Cable tray shall meet NEMA class 12A.  Cable tray shall be made to 
manufacturing tolerances as specified by NEMA VE1-2.03 and VE1-2.04. 

xii. Support:  Provide trapeze-type support system consisting of horizontal channel 
and hanger rod of sizes recommended by NEMA (publication VE-1, latest 
edition) for ten (10) foot simple spans.  Rod shall be threaded at each end or as 
required for connections.  Connection shall be made with fittings and hardware 
specifically welded.  Hanger rods shall not extend more than one (1) inch below 
bottom of trapeze channel.  Support horizontal spans on ten (10) foot intervals.  
Provide a support within two (2) feet of any termination (end-point of run).  Refer 
to detail on plans for location of supports at elbows and terminations. 

xiii. Sway-brace shall be one piece channel attached between outside midpoint of 
elbow radius (or end-point of termination) and nearest building structural 
component.  Make attachments to structure only; do not attach to piping, 
ductwork, or non-structural walls, floors, etc.  Attachments to the structure shall 
be by one of the following means: 



KSU Planning, Design & Construction Services   Architectural & Engineering Design Criteria 

  
Revised: December 11, 2019  Page 323 of 355 

  Back to First Page 

1. Toggle bolts on hollow masonry units 

2. Expansion anchors on solid masonry 

3. Concrete machine screws on steel work 

4. Beam clamps on structural steel 

5. Wood screws on wood members 

xiv. Penetration of Fire/Smoke Rated Partitions.  Provide an eighteen (18) gauge 
galvanized steel sleeve solidly set in the fire smoke barrier to allow passage of 
the cable tray through the partition.  The sleeve dimensions shall be one (1) 
inch larger than the cross sectional dimensions of the cable tray.  Fill the entire 
space within the sleeve with Dow Corning TRV foam or #M Barrier compounds 
(leaving no voids around the cable tray or cables) to maintain the integrity of the 
partition fire or smoke rating. 

i. Grounding 

i. In MDF: Provide a four (4) lug #6 ground buss bar(3M 4140 copper ground buss 
bar or equivalent) with AWG #6 insulated wire terminated on a ground bar 20” 
A.F.F. for telephone dial tone provider (BellSouth).  Must be located near the 
building entrance conduits.  Ground bar shall be connected to the approved 
building ground.  Leave a minimum of 8 ft. slack of ground wire. 

ii. Provide a #6 AWG copper ground bonded to the cable tray, spanning the entire 
length of cable tray.  Bond points shall occur at every section. 

j. Utilization of MDF/IDF Space 

i. ALL wall space in MDF's and IDF's is to be utilized by KSU equipment only.  
There shall be no other equipment installed either on the walls or within the 
room without the prior approval of KSU Telecom personnel. 

ii. PROHIBITED:  Locating other non-OIT resources in Telecommunications 
rooms. 

iii. PROHIBITED:  Using Telecommunications rooms as a route for other facilities 
to pass through. 

iv. PROHIBITED:  Using boiler rooms, air exchange rooms, janitorial closets, 
Electrical distribution closets or areas with water sinks for Communications.  It is 
essential that these spaces be dedicated to Telecommunications. 

D. WORKSTATION COMMUNICATION OUTLETS 

1. When the individual work area is 100 square feet or less, a single 4-square box with a 2-gang 
mud ring is required. 

2. An individual work area larger than 100 square feet shall have at least two (2) 4-square boxes, 
each with a 2-gang mud ring, and are to be located on opposite sides of the work environment. 
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3. Each back box shall have an individual 1” conduit terminated as close as possible, using the 
shortest most direct route, to the nearest cable tray on that floor. 

4. All conduits shall be fitted with a minimum 200 TS polyline pull string to run the length of each 
conduit. 

5. All workstation communication outlet boxes shall be placed in close proximity to standard 
electrical outlets.  Outlet boxes shall be mounted at either standard electrical outlet height or 
above counters. 

6. All voice/data outlets and floor boxes must go back to the appropriate telco room keeping 
within the 295' maximum cable distance requirement. 

E. ELEVATOR LINES, ALARM CIRCUITS, EMERGENCY AND COURTESY PHONES 

1. A written request must be sent to KSU Telecom, requesting appropriate number of voice and 
data cable that will be required, as well as giving locations where cable is to be pulled and 
terminated.   Voice and data cable will not be terminated and active until MDF and IDF Telco 
closets have been completed by KSU personnel. 

2. Conduit must be provided for all elevator lines and alarm circuits, from appropriate mechanical 
room to nearest cable tray on that floor, using the shortest most direct route, or to nearest 
Telco closet. 

3. Conduit must be provided for emergency and courtesy phones, from outlet to nearest 
Telecommunications room.  These outlets must comply with ADA requirements. 

F. GROUNDING AND BONDING LABELING 

1. Telecommunications Main Grounding Busbar (TMGB). 

2. The telecommunications main grounding busbar must be labeled "TMGB" to comply with 
standard requirements. 

3. Telecommunications Grounding Busbar (TGB). 

4. Telecommunications grounding busbars located in each equipment room must bear the prefix 
"TGB".  The room numbers in which the TGBs are installed must be labeled accordingly. 

5. TGB-1-A through TGB-1-D on the first floor. 

6. (Example:  TGB-1-A is the Telecommunications Grounding Busbar on the first floor, cable A) 

7. Telecommunications Backbone Bonding Conductor (TBBC). 

8. The telecommunications backbone-bonding conductor shall be labeled with the prefix "TBBC". 

9. Grounding Electrode Conductor (GEC). 

10. The grounding electrode conductor shall carry the prefix of "GEC" followed by the type of 
electrode to which it is grounded. 

11. Telecommunications Equipment Bonding Conductor (TEBC). 
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12. The telecommunications equipment-bonding conductor shall have a prefix of "TEBC".  In 
installations with more than one (1) equipment rack, the suffix shall indicate the rack in which 
the TEBC terminates.  The TEBC shall also be labeled at both ends.  (Example:  TEBC-1 
would be bonding conductor #1). 
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SECTION 27 1300 – OUTSIDE PLANT (OSP) CABLING, PATHWAYS, AND COMPONENTS 

A. GENERAL 

1. All new building on campus require a fiber connection to the campus loop.  Coordinate exact 
locations with KSU IT during the Design Development phase. 

2. See Appendix for more details on site related fiber requirements. 
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DIVISION 28 – ELECTRONIC SAFETY AND SECURITY  
 

A. OWNER'S DESIGN CRITERIA: 
 

1. NFPA 70 - National Electrical Code, 2017 Edition. 
 

2. NFPA 72 - National Fire Alarm Code, 2013 Edition. 
 

3. NFPA 101 - Life Safety Code, 2018 Edition. 
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SECTION 28 2000 – VIDEO SURVEILLANCE 

A. GENERAL 

1. Coordinate camera locations with the KSU Public Safety during the Design Development 
phase. 

2. In general, provide a conduit path to the data rooms from the following locations: 

a. Entrances 

b. Stairwells 

c. Elevator lobbies 

d. Area with heavy foot traffic 

3. Conduit paths for cameras should be continuous from the data room to prevent tampering with 
the cable. 
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SECTION 28 3100 – FIRE ALARM SYSTEM 

A. GENERAL 

1. The KSU Kennesaw campus sole source standard for Fire Alarm is the Edwards EST-3 
system.  Provide all programming required to integrate into the Campus Fireworks EST server. 

2. The KSU Marietta campus sole source standard for Fire Alarm is the Honeywell FCI system. 

3. Install any new systems according to NFPA 72. 

4. In addition to basic code compliance, ensure the following devices are included where 
applicable: 

a. Add carbon monoxide detectors in mechanical spaces where combustion occurs. 
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SECTION 28 5001 – DISTRIBUTED ANTENNA SYSTEMS 

A. EMERGENCY RADIO COMMUNICATION ENHANCEMENT SYSTEM (BDA SYSTEM) 

1. Provide a Distributed Antenna System (DAS) for any new building on the main Kennesaw KSU 
Campus that is over 50,000 square feet.  This system shall be integrated into the building fire 
alarm panel. 

2. Cobb County is enforcing compliance with IFC 510, which requires any new building over 
50,000 square feet to pass a field test when complete that shows good 1st Responder radio 
coverage through the structure.  In order to accomplish this, a Distributed Antenna System 
(DAS) is required.  As of this writing only the Notifier system was UL listed, although other 
manufacturers may be considered.  A sample specification is provided below: 

3. Provide an in-building radio signal amplification system to provide complete coverage in the 
building for the public safety agencies as required by the local fire department and other 
agencies and authorities having jurisdiction. System users shall receive and transmit radio 
broadcasts from their portable radio units within the building. This shall be accomplished 
utilizing the following components: 

a. Bi Directional Amplifiers (Signal Boosters) 

i. Plenum rated Coaxial Cable 

ii. Antennas 

iii. Cable taps 

iv. Connectors 

v. Power dividers 

vi. Other components and interconnecting circuitry as required 

b. The system shall comply with the requirements of UL2524 1st Edition (pending) In-
building 2-Way Emergency Radio Communication Enhancement Systems, NFPA 72 
2010 Edition, NFPA 1221 2016 Edition and IFC 2018, as referenced. 

c. The entire system shall meet with approval of the Fire Department, the Building 
Department and all other agencies and authorities having jurisdiction (AHJ). 

d. The work in this section shall include the responsibility for all filings with the AHJ. 
Where filings require engineer’s signature, documents shall be submitted for his review 
and signature. This responsibility shall include furnishing of required quantities of floor 
plans, descriptive notes and/or specifications, wiring diagrams, shop drawings and 
amendment forms. 

e. Early completion of the in-building emergency radio communication enhancement 
system will be required as to permit a Certificate of Occupancy to be obtained in a 
timely manner 
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f. Any permits necessary for the installation of the work shall be obtained prior to the 
commencement of the work. All permit costs and inspection fees shall be included as 
the part of the required work. 

g. The in-building emergency radio communication enhancement system shall use a 
UL2524 1st Edition (pending), NFPA-72 2010 Edition, NFPA 1221 2016 Edition and 
IFC 2018 compliant NOTIFIER® signal booster or approved equal. 

4. Design requirements 

a. In-building emergency radio communication enhancement systems for emergency 
responders are an integral component of the life safety equipment of a building or 
structure. The primary function is to provide reliable emergency responder 
communications at the required signal strength within the specified areas. 

b. Critical Areas such as emergency command center, fire pump room, exit stairs, exit 
passageways, elevator lobbies, standpipe cabinets, sprinkler sectional valve locations 
and similar critical areas shall be provided with 100% floor area radio coverage. 

c. General building areas shall be provided with 95% radio coverage, or as specified by 
AHJ. 

d. The In-building emergency radio communication enhancement systems must provide 
the following signal strengths: 

i. Downlink - Minimum signal strength of -95 dBm throughout the coverage area. 

ii. Uplink - Minimum signal strength of -95 dBm received at the AHJ Radio System. 

e. The system shall be complete with all components and wiring required for compliance 
with all applicable codes and regulations, and for its operations described hereinafter. 

f. EC shall sub-contract an approved manufacturer or a qualified and approved vendor to 
supply, test and determine locations of components which are required for proper 
operation as well as to supply, deploy, test and certify the performance of the complete 
system. Vendor qualifications must be acceptable to the AHJ. 

g. All tests shall be conducted, documented, and signed by a person in possession of an 
FCC General Radio Telephone Operators License. All testing personnel shall be 
certified and authorized by the signal booster manufacturer in the installation and 
operation of their equipment. Personnel qualifications must be acceptable to the AHJ. 

h. The system design shall be based on the NOTIFIER® line of Public Safety Signal 
Boosters UL2524 1st Edition (pending), NFPA-72 2010 Edition, NFPA 1221 2016 
Edition, IFC 2018 Edition and FCC compliant to establish standards of quality for 
materials and performance. The naming of a specific manufacturer or a catalog number 
does not waiver any requirement or performance of individual components described in 
the specifications. 
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i. Assembly and installation of all components of the Emergency Responder Radio 
Communication Enhancement System shall comply with all applicable sections of the 
National Electrical Code. 

j. Survivability from attack by fire shall meet NFPA 72, National Fire Alarm and Signaling 
Code, 2010 edition and NFPA 1221 2016 edition. 

k. The system must comply with all applicable sections of the FCC rules. Signal booster 
shall have FCC certification prior to installation. 

l. Antenna isolation shall be maintained between the donor antenna and all inside 
antennas (D.A.S.) to a minimum of 20dB under all operating conditions 

5. Technical Specifications and Performance Requirements 

a. The system specified shall be based upon NOTIFIER® line of Public Safety UL2524 
1st Edition (pending), NFPA-72 2010 Edition, NFPA 1221 2016 Edition, IFC 2018 
Edition compliant signal boosters 

b. The signal booster shall be a Class B Public Safety type as designated by the FCC and 
as required by the AHJ. 

c. The secondary power supplies, battery chargers and system monitoring shall be fully 
compliant with NFPA-72, 2010 edition and NFPA 1221, 2016 edition. The signal 
booster shall have both the primary and the secondary power supplies built in a fully 
sealed NEMA-4 type approved enclosure. 

d. All signal boosters and other active system components must have FCC certification 
prior to installation. The equipment FCC ID must be shown on the product datasheets 
and technical submittals. The ID must also be displayed on the product as required by 
the FCC. 

e. The signal booster shall be set and tuned by the equipment manufacturer to pass 
frequencies as specified by the local fire department. 

f. To reduce the possibility of unwanted interference affecting the operation of the 
system, signal boosters shall be band or channel selective type with a maximum 3dB 
channel bandwidth of 200KHz (Fc +/- 100KHz). Wide-band signal boosters shall not be 
accepted, unless required to cover multiple channels within the same band. 

g. Signal Boosters shall have oscillation prevention circuitry to protect the public safety 
radio system in case of signal booster malfunction. 

h. Signal Booster gain shall be rated at minimum of 80dB and the gain shall be adjustable 
in a minimum of 25dB range. System gain shall be set and documented at the time of 
the final system test. 

i. Maximum Propagation delay of the signal booster system shall be 14µs (microseconds) 
or as specified by AHJ. 
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j. The signal booster system shall include built-in automatic alarming of malfunctions of 
the signal booster and battery system as per NFPA 1221 2016 Edition Section 9.6, 
NFPA 72, 2010 Edition, Sections 24.5.2.6.1, and 24.5.2.6.2. Aftermarket equipment 
add-ons and modifications to comply with this specification will not be accepted. 

k. A dedicated supervised monitoring panel shall be provided within the emergency 
command center or other location as designated by AHJ to annunciate the status of all 
signal booster locations.  The monitoring panel shall provide visual and labeled 
indication of the following for each signal booster: 

i. Normal AC power 

ii. Signal booster trouble 

iii. Antenna Failure 

iv. Loss of normal AC power 

v. Failure of battery charger 

vi. Low battery capacity 

l. The signal booster system shall include a built-in NOTIFIER® addressable monitor 
module for NOTIFIER® Fire Alarm Panel connection for monitoring the signal booster. 

m. The vendor shall verify the system monitoring requirements with the AHJ prior to 
system installation. System monitoring shall be fully compliant with the AHJ 
requirements. 

n. External filters, attachments or other aftermarket modifications of the original 
equipment shall not be accepted. 

o. All signal booster components shall be contained in a NEMA4-type approved 
waterproof cabinet. All enclosures shall be painted red with signage in bright yellow or 
as required by AHJ 

6. Installation Requirements 

a. Assembly and installation of all components of the Emergency Responder 
Communication Enhancement System shall comply with all applicable sections of the 
National Electrical Code, NFPA-70 and the National Fire Alarm and Signaling Code, 
NFPA-72, NFPA 1221 current enforceable editions. 

b. At least 2 independent and reliable power supplies shall be provided as specified in 
sections 2 and 3 below. 

c. The primary power source shall be supplied from a dedicated twenty (20) ampere 
branch circuit and comply with NFPA-70 National Electrical Code, NFPA 72, National 
Fire Alarm and Signaling Code, 2010 edition and NFPA 1221 2016 edition. 

d. The emergency responder radio coverage enhancement system shall be equipped with 
a secondary source of power.  The secondary source of power shall be a battery 
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system with a dedicated battery charger powered by a separate, dedicated twenty (20) 
ampere branch circuit.  The secondary power supply shall supply power automatically 
when the primary power source is lost.  The secondary source of power shall be 
capable of operating the emergency responder radio coverage enhancement system 
for a period of at least 24 hours. The battery system shall automatically charge in the 
presence of external power input. Battery charger and all other electronic components 
must be fully enclosed in a non-vented NEMA4 Type approved enclosure. Batteries 
shall be enclosed in a separate, vented NEMA 3R Type approved enclosure. 

e. The signal booster shall be designed to allow degraded performance in adverse 
conditions, such as high temperatures in the event of heat from a nearby fire, voltage 
fluctuations or other abnormal conditions that may occur during an emergency.  Circuits 
that intentionally disable the signal booster in such situations (i.e. under/over voltage, 
over/under current, over/under temperature, etc.) are not acceptable.  External UPS 
(Uninterruptable Power Supplies) are not acceptable. It is the purpose of this 
specification to assure the maximum possible level of communications to public safety 
personnel depending upon the signal booster, even to the extent of damaging the 
signal booster, as long as some communications benefit can be provided during the 
emergency. 

f. System design shall be such that neither the failure of the normal power source, the 
transfer to an emergency source, nor the re-transfer to the normal source shall cause a 
change in system status. 

g. The amplifier shall be housed in a 2-hour fire rated room or other suitable space as 
approved by the Engineer, or where specifically shown on the drawing. 

h. Radiating cable, if used, shall be run without conduit. All other cable can be run in 
conduit if required for mechanical protection of the cable, or where specified by the 
electrical engineer. 

i. RF Coaxial Cable shall be a fire-resistant, low-smoke type, U.L. classified as plenum.  
The classification shall be clearly marked on the outer surface of the cable regular 
intervals. 

7. Acceptance and Test Procedures 

a. Acceptance testing for an in-building radio system is required upon completion of 
installation. 

b. The coverage testing shall be done in accordance with NFPA 72, National Fire Alarm 
and Signaling Code, 2010 edition, NFPA 1221 2016 edition and as required by the 
local AHJ 

c. All tests shall be conducted, documented, and signed by a person in possession of a 
current FCC General Radio Operator License. 

d. All test records along with system diagrams, equipment specifications, user manuals, 
RF link budget calculations, battery backup calculation and other design data shall be 
submitted upon completion of the project. 
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DIVISION 32 – EXTERIOR IMPROVEMENTS 
 

SECTION 32 1313 – CONCRETE PAVING 

A. GENERAL 

 
1. 4" thickness for standard pedestrian travel and 7" for truck access, including (especially) fire 

truck lanes.  5000 psi Fibermesh concrete in both mix designs.  NO WIRE MESH. 
 

2. Both walk designs should be built on 95% compacted earth, or suitable granular fill to match. 
 

3. Expansion control and crack jointing shall be tooled in wet concrete, in panels nominally 
equal to the width of the sidewalk, as a minimum.  Saw cutting of joints is not recommended. 

 
4. Expansion control joints are developed with ½" cane board and sealed with backer rod and 

pourable NP 701 sealant or equal joint sealer. 
 

5. BOTH 4" and 7" truck access walks shall have greased/sleeved ½" steel dowels, spaced 
30" maximum at all expansion joints and reinforcement at corners/radius to prevent cracking. 
All sidewalks shall thicken in depth at these expansion joints to accommodate the dowel to 
a maximum of 8" depth. 

 
6. The vehicular access walks shall be a minimum of 10 feet wide, 12 feet preferred, and if fire 

trucks drive on 10 feet walks there shall be 'GrassPave' to make up the difference. 
 

7. Provide 8’-0” wide sidewalk for maintenance golf cart path. 
 

8. Medium to stiff broom finish, depending on walkway gradient, and perpendicular to path of 
travel. Apply 'Cure and Seal' or similar application after the concrete is finished. Backfill to 
grade with topsoil after forms are removed, and straw/seed per landscaping specifications. 
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SECTION 32 1416 – BRICK UNIT PAVING 

A. GENERAL 

 
1. No pavers permitted. 
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SECTION 32 1700 – PAVING SPECIALTIES 

A. GENERAL 

 
1. Street and parking lot layouts shall comply with standards of municipality in which project is 

located. 
 

2. Select traffic pavement type for specific soil conditions and anticipated loading. Use Georgia 
Department of Transportation standard pavement specifications. 
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SECTION 32 3100 – FENCES & GATES 

A. GENERAL 

 
1. All chain link fencing should be black vinyl.  
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SECTION 32 3300 – SITE FURNISHINGS 

A. GENERAL  

See Appendix. 
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SECTION 32 8000 – IRRIGATION 

A. GENERAL 

 

1. Any irrigation design must be completed by a certified irrigation designer. 
 

B. MANUFACTURERS 

 
1. Rainbird, Maxicom compatible, components. 
 

2. Any Maxicom hardware must be installed by a certified installer. 
 

C. LOCATIONS 

 

1. 12-month drip in landscaped areas. Permanent irrigation only as required by project specific 
programmatic requirements 

 
2. Provide for all landscaped areas 
 

3. Provide drip irrigation in all planting areas against the building. 
 

4. Provide sprinkler for turf grass 
 

5. Fixed spray irrigation using standard 12” pop up sprinklers shall be installed in all annual 
and perennial beds. 

 
6. Fixed spray or gear driven rotor sprinklers shall be installed in all turf areas. Type of head 

depends on size of area.  Fixed sprays in turf areas must raise 6" minimum above grade. 
 

D. COMPONENTS 

 

1. All isolation valves shall be full port brass valves located inside a 10" valve box. 
 

2. Install within 10" of the main isolation valve, a dual check backflow prevention device (use 
National Plumbing Code to specify specific type) inside a 12" valve box or suggested size 
box. 

 
3. Master valve shall be installed after the backflow prevention device using a normally closed 

valve. This master valve shall be electrically operated with a minimum of #12 LJF wire, blue 
in color. 

 
4. Flow meter shall be installed after the master valve using the manufacturing installation 

recommendations. The type of flow meter shall be determined by the designer. Flow meter 
must have the capability to communicate with the Maxicom Central Control System. 

 
5. Brass quick connects shall be placed around the property allowing for easy access to water. 
 

6. All electric valves shall be installed in a 10” valve box. 
 

7. Communication wire must meet all Maxicom specifications. 
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8. Controller must have the ability to communicate with the Maxicom Cluster Control Unit. 

 
9. Drip irrigation shall be staked to stable ground every 4'. 
 

10. All wire connectors must include a wire nut enclosed inside a waterproof gel. 
 

11. Any above ground irrigation line must be installed using Sch. 40 PVC. 
 

12. Install Sch. 80 PVC under roadways, walkways, etc. 
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SECTION 32 9000 – PLANTING 

A. GENERAL 

 

1. To the fullest practical extent possible, add soil amendments to planting & turf areas in a 
manner recommended by KSU Plant Operations Grounds Department. 

 
2. Provide one (1) year maintenance contract 
 

3. Refer to Appendix for KSU Plant List. 
 

4. Provide bollards where there are vehicular passageways i.e. loading docks, driveways next 
to building. This is to protect the building, dock, etc. from vehicular damage. See Appendix. 

 

5. Do not plant in proximity of underground sewer lines. 
 

6. Provide a paved access up to building for maintenance. 
 

 
B. TURFS AND GRASSES 

 

1. Grass should be replaced between April 1 and September 1 as follows: Match existing turf 
with Tifton Tifway ‘419’ Bermuda grass sod or Meyer Zoysia grass sod. (Annual Rye grass 
may be used, 400 pounds per acre, only if restoration takes place outside of the above time 
frame). Match existing mulch with Hardwood Blend dyed Forest Brown (made by Wood 
Tech). 

 

C. PLANTING ACCESSORIES 

See Appendix 
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DIVISION 33 – UTILITIES 
 
 

SECTION 33 0010 – GENERAL UTILITY REQUIREMENTS 

A. GENERAL 

 

1. All devices containing significant amounts of oil (electrical transformers, generators, elevator 
pistons, etc.) to have EPA approved containment to prevent flow into storm drain systems. 

 
2. Design drainage structures and surface runoff to remove water efficiently from the site with 

proper retention as required. Water runoff to be retained on site with an engineered 
underground structure with appropriate release rates, (if needed). No above ground ponds 
or weirs are allowed unless approved by Owner in writing. 

 
3. Use PVC outside sewer pipe- except under street or slab use ductile iron, concrete lined. 
 

4. Provide Trace Tape for all underground utilities including fiber optic cable.  
 

5. Street and parking lot layouts shall comply with standards of municipality in which project is 
located. 
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