
 

Farmington Public Schools       McCarthy & Smith, Inc. 
2016 Renovations        
Bid Package 3- Farmington High School Remodeling Project 
February 18, 2016 

 
ADDENDUM #2 

 
CONSTRUCTION MANAGEMENT PACKAGE - Bidding Requirements & General Conditions 
 
BID PROPOSAL DEADLINE: WEDNESDAY, FEBRUARY 24, 2016 @ 11:00 A.M. (local time) 

 
A. Section 00100 - Instructions to Bidders 
  

1. This addendum is being issued in conjunction with Wakely Associates, Inc. Addendum No. 
2 dated February 17, 2016. 

2. The bids are due on WEDNESDAY, FEBRUARY 24, 2016 @ 11:00 A.M. (local time). 
3. Late bids will not be accepted. 
4. Bidders may visit and walk the project site after 3:00 p.m. M-F, by checking in at the main 

office.   
5. Bidders shall sign, notarize, and submit the Proposal Execution Form (Section 00400) as a 

part of their sealed bid.   
6. All bids are to be accompanied by a Bid Security in the amount of five (5) percent of the 

amount of the bid as a guarantee that if the proposal is accepted, the bidder will execute 
the contract and file the required bonds within ten (10) days after notice of award of 
contract. 

7. All bids are to be accompanied with a signed and notarized Affidavit of Compliance form for 
the Iran Economic Sanctions Act. This form is available in Section 00421 of the Bidding 
Requirements & General Conditions Manual. 

8. Apparent low, qualified bidders will be contacted for a post bid interview.  All post bid 
interviews will take place at the office of McCarthy & Smith.   

      
B. Section 00300 – Bid Division Index, Descriptions and Proposal Pricing forms 
 

1. TO ALL BIDDERS:   Work platforms will be provided for all respective trades having 
overhead work in the Pool and Auditorium areas.  In the pool 
area, the pool well itself will be infilled with scaffolding and a 
work platform that will be level with the surrounding pool deck.  
In the Auditorium area, a level working surface will be provided 
at the main floor area which will be level with the existing stage 
floor elevation.  In the rear parts of the Auditorium seating area, 
a raised platform will be installed to provide a level work area.  
The work platforms at both areas will be designed to 
accommodate rolling scaffolds, provided by each individual 
trade, to perform overhead work.  Platforms will not be 
constructed to support scissor lifts, oscillating of boom lifts, etc. 

 

 
2. Bid Division 103: Selective Demolition 

A. Under the ALSO INCLUDED section 
Add: 

- Contractor shall review the composite reflected ceiling plan sheet legends and 
include price for removal of existing ceiling tiles and/or ceiling tile and grid as 
indicated. 
 

 

 
3. Bid Division 108: Carpentry / General Trades 

A. Under the EXCLUDED section 
Add: 

- Locker Room Benches (by Bid Division 126). 
 
 

 



 

B. Under the ALSO INCLUDED section 
 Add: 
 

- Provide and install plywood at new catwalk in auditorium as shown 
- Installation of hollow metal frames in all non-masonry openings 
 

 

 
4. Bid Division 114: Aluminum Windows; Entrances; Glass & Glazing 

A. Under the ALSO INCLUDED section 
Add: 

- Provide FRP panels within new door frames as indicated on sheet A7.1FH. 
 

 

5. Bid Division 126: Metal Lockers 
A. Under the ALSO INCLUDED section 

 Add: 
- Provide all new maple locker room benches as detailed.  This includes benches 

installed on top of new masonry bases.   
 

 

6. Bid Division 142:  HVAC 
B. Under the ALSO INCLUDED section 

 Add: 
- Specification Section 15914 Fuel Gas Piping 
- Specification Section 15768 Console Style Unit Ventilators 
- Specification Section 15769 Hydronic Radiant Heating Units 
- Specification Section 15785 Air to Air Energy Recovery Equipment   

 
 

 
 

END OF ADDENDUM 
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WAKELY ASSOCIATES, INC.                    ADDENDUM NO. TWO  
ARCHITECTS                                      FARMINGTON PUBLIC SCHOOLS-HS 
30500 Van Dyke Avenue  Suite M7                                                2015 RENOVATIONS  
Warren, Michigan  48093               Page 1 of 7 (write up only) 

 
February 17, 2016 

 

ADDENDUM NO. TWO to the plans and specifications for the FARMINGTON PUBLIC 
SCHOOLS, 2015 RENOVATIONS, HIGH SCHOOL RENOVATIONS, Farmington, MI, 
Architect’s Project No. 151626C, dated February 1, 2016.   
 
The above plans and specifications are modified, supplemented or augmented as 
follows, and this ADDENDUM NO. TWO, is hereby made a part of the contract 
documents. 
 
Drawings F-WM01, F-WM02, G4.2, A1.4FH, A1.5FH, A1.6F, A1.7FH, A1.8FH,  
A1.9FH, A1.10FH, A1.11FH, A1.12FH, A1.13FH, A1.23FH, A1.24FH, A2.0FH,  
A2.13FH, A3.1FH, A5.1FH, A5.3FH, A5.4FH, A5.5FH, A5.6FH, A5.7FH, A5.8FH, 
A5.9FH, A5.10FH, A5.11FH, A5.12FH, A7.1FH, S0.1, S1.3, S5.2, M0.2, MD1.1C, 
MD1.1D, MD1.1M, MD1.2D, M2.1D, M3.1D, M8.7, E2.0, E2.1H, E2.1L, E3.1J, E3.1L, 
E3.1N and ET-3.1G, AV101, AV102, AV105, AV211 & TL211 and Specification 
Sections 15194, 15768, 15769, 15785 and Finish Hardware Sets are being issued 
with this Addendum.  
 
CIVIL DRAWING ITEMS: 
 
ITEM NO. C1: Refer to Drawings No. F-WM01 & F-WM02   (Issued): 

a. Refer to added Standard  Water Main Details from City of 
Farmington.  

 
ARCHITECTURAL SPECIFICATION  ITEMS: 
 

ITEM NO. AS1: Refer to Specification Section 12610 Fixed Seating (not re-issued): 
a. For Clarification for the High School Bleachers: 

1. Provide 2 banks, 80’-6” long including the end rails. 
2. Provide video platform on one side as specified. 
3. Provide a net 1,342 seats between the 2 banks. 
4. Provide back rails for the entire length of each bank of 

the bleachers along the top row of bleachers. 
b. For Clarification for the East Middle School Bleachers: 

1. Provide 2 banks, 39’-8” long including the end rails. 
2. Provide a net 570 seats between the 2 banks. 

 
ITEM NO. AS2: Refer to Specification Section 11062 Auditorium Acoustical  

Walls and Acoustical Clouds (not re-issued): 
a. For Clarification: Add  StageRight, Secoa and Kinetics as 

acceptable manufacturers. 
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ARCHITECTURAL DRAWING ITEMS: 
 
ITEM NO. A1: Refer to Drawing No. G4.2 (re-issued): 

a. Refer to revised notes 43 and 45. 
b. Refer to revised notes for wall type G and M. 

 
ITEM NO. A2: Refer to Drawing No. A1.4FH (re-issued): 

a. Refer to revised detail markers. 
b. Refer to revised detail 3 notes. 

 
ITEM NO. A3: Refer to Drawing No. A1.5FH (re-issued): 

a. Refer to revised detail markers. 
 
ITEM NO. A4: Refer to Drawing No. A1.6FH (re-issued): 

a. Refer to revised detail markers. 
b. Refer to revised detail 2. 

 
ITEM NO. A5: Refer to Drawing No. A1.7FH (re-issued): 

a. Refer to revised detail markers. 
 
ITEM NO. A6: Refer to Drawing No. A1.8FH (re-issued): 

a. Refer to revised detail markers. 
 

ITEM NO. A7: Refer to Drawing No. A1.9FH (re-issued): 
a. Refer to added Elevation 5.  

 
ITEM NO. A8: Refer to Drawing No. A1.10FH (re-issued): 

a. Refer to deleted dimensions from windows. 
 
ITEM NO. A9: Refer to Drawing No. A1.11FH (re-issued): 

a. Refer to revised detail markers. 
 

ITEM NO. A10: Refer to Drawing No. A1.12FH (re-issued): 
a. Refer to revised details 3 and 4.  
b. Refer to revised detail 7 notes. 

 
ITEM NO. A11: Refer to Drawing No. A1.13FH (re-issued): 

a. Refer to revised detail markers. 
b. Refer to revised enlarged detail. 

 
ITEM NO. A12: Refer to Drawing No. A1.23FH (re-issued): 

a. Refer to revised detail markers. 
 
ITEM NO. A13: Refer to Drawing No. A1.24FH (re-issued): 

a. Refer to revised detail markers and details. 
b. Refer to revised notes on plan 1. And added elevation 6 and 7. 

 
ITEM NO. A14: Refer to Drawing No. A2.0FH (re-issued): 

a. Refer to revised ceiling plans. 
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ITEM NO. A15: Refer to Drawing No. A2.13FH (re-issued): 

a. Refer to revised detail markers. 
 

ITEM NO. A16: Refer to Drawing No. A3.1FH (re-issued): 
a. Refer to revised detail markers. 
b. Refer to revised detail 4 notes. 

 
ITEM NO. A17: Refer to Drawing No. A5.1FH (re-issued): 

a. Refer to revised detail markers and revised detail 6. 
 

ITEM NO. A18: Refer to Drawing No. A5.4FH (re-issued): 
a. Refer to revised detail markers.  
b. Refer to added wall tags to new work plans 2 and 5. 

 
ITEM NO. A19: Refer to Drawing No. A5.5FH (re-issued): 

a. Refer to revised J102 ceiling plan, door swings for J102A and 
J105A and revised wall tags. 

b. Refer to revised detail 6 notes and added new detail 7. 
 

ITEM NO. A20: Refer to Drawing No. A5.6FH (re-issued): 
a. Refer to revised dimensions. 

 
ITEM NO. A21: Refer to Drawing No. A5.7FH (re-issued): 

a. Refer to revised dimensions. 
 

ITEM NO. A22: Refer to Drawing No. A5.8FH (re-issued): 
a. Refer to revised detail markers. 

 
ITEM NO. A23: Refer to Drawing No. A5.9FH (re-issued): 

a. Refer to revised detail markers. 
b. Refer to revised notes on plan 2. 

 
ITEM NO. A24: Refer to Drawing No. A5.10FH (re-issued): 

a. Refer to revised detail markers. 
b. Refer to added dimensions to plan 2. 

 
ITEM NO. A25: Refer to Drawing No. A5.11FH (re-issued): 

a. Refer to revised detail markers and revised details. 
 

ITEM NO. A26: Refer to Drawing No. A5.12FH (re-issued): 
a. Refer to revised detail markers. 
b. Refer to added detail 1. 

 
ITEM NO. A27: Refer to Drawing No. A7.1FH (re-issued): 

a. Refer to added doors:  
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ITEM NO. A28: Refer to Drawing No. A5.3FH (re-issued): 
a. Refer to revised door markers. 
b. Refer to revised notes on 7/A5.3FH 
c. Refer to additional demo plan keynotes 

  
ITEM NO. A29: Refer to Finish Hardware Sets (re-issued): 

a. Refer to added Hardware set.  
 
STRUCTURAL DRAWING ITEMS: 
 

ITEM NO. S1: Refer to Drawing S-0.1 (not re-issued): 
a. Refer to added concrete and masonry notes. 

 
ITEM NO. S2: Refer to Drawing S-1.3 (not re-issued): 

a. Relocated beam at Third Level Demolition Plan. 
b. Added note for beam to wall connection at relocated beam. 
c. Added lintels and masonry reinforcing on Second Level Floor 

Plan – New Work 
d. Indicated guardrail at Second Floor Plan. 
e. Revised Sections  H1 and H3. 

ITEM NO. S3: Refer to Drawing S-5.2 (not re-issued): 
a. Added Lintel and Bearing Plate Schedules. 
b. Added Detail H1- Masonry Wall Anchorage Details. 

 
MECHANICAL SPECIFICATION ITEMS: 
 
ITEM NO. MS1: Refer to mechanical specification 15194 “FUEL GAS PIPING” 

(Issued). 
a. Add mechanical specification section 15194 “FUEL GAS PIPING” 

as indicated. 
 

ITEM NO. MS2:  Refer to mechanical specification 15768 “CONSOLE STYLE UNIT 
VENTILATORS” (Issued). 
a. Add mechanical specification section 15768 “CONSOLE STYLE 

UNIT VENTILATORS” as indicated. 
 
ITEM NO. MS3: Refer to mechanical specification 15769 “HYDRONIC RADIANT 

HEATING UNITS” (Issued). 
a. Add mechanical specification section 15769 “HYDRONIC 

RADIANT HEATING UNITS” as indicated. 
 
ITEM NO. MS4: Refer to mechanical specification 15785 “AIR TO AIR ENERGY 

RECOVERY EQUIPMENT” (re-issued). 
a. Revised mechanical specification section 15785 “AIR TO AIR 

ENERGY RECOVERY EQUIPMENT” as indicated. 
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MECHANICAL DRAWING ITEMS: 
 

ITEM NO. M1: Refer to drawing No. M0.2 (re-issued). 
a. Revised fire protection as indicated. 

 
ITEM NO. M2: Refer to drawing No. MD1.1C (re-issued). 

a. Added demolition note AM as indicated. 
 
ITEM NO. M3: Refer to drawing No. MD1.1D (re-issued). 

a. Added demolition note AM as indicated. 
b. Revised demolition of underground piping as indicated. 

 
ITEM NO. M4: Refer to drawing No. MD1.1M (re-issued). 

a. Added demolition note AM as indicated. 
 
ITEM NO. M5: Refer to drawing No. MD1.2D (re-issued). 

a. Added demolition note AM as indicated. 
 
ITEM NO. M6: Refer to drawing No. M2.1D(re-issued). 

a. Revised CW, HW, and HWR piping as indicated. 
 
ITEM NO. M7: Refer to drawing No. M3.1D (re-issued). 

a. Revised HWHS and HWHR piping as indicated. 
b. Added construction note 12 as indicated. 

 
ITEM NO. M8: Refer to drawing No. M8.4 (not re-issued). 

a. Changed reference from “Pressure Independent” to “Pressure 
Dependent” control valves. 

 
ITEM NO. M9: Refer to drawing No. M8.6 (not re-issued). 

a. Removed reference to solenoid valves in REMOTE PWH RM 
EMERGENCY SHUTDOWN WIRING sequence of operation. 

 
ITEM NO. M10: Refer to drawing No. M8.7 (re-issued). 

a. Added control details for Finned Tube Radiation in 
Greenhouse and Radiant Wall Panel in H144 Toilet Room. 

 
ELECTRICAL DRAWING ITEMS: 
 

 
ITEM NO. E1: Refer to drawing No. E2.0 (re-issued). 

a. Revised Light fixture schedule as indicated. 
 
ITEM NO. E2: Refer to drawing No. E2.1H (re-issued). 

a. Revised Lighting as indicated. 
 
ITEM NO.E3: Refer to drawing No. E2.1L (reissued. 

a. Added emergency lighting to Existing Mechanical L124. 
  
ITEM NO. E4: Refer to drawing No. E3.1J (re-issued). 

a. Added Construction Note 22 for Exhaust fan as indicated. 
b. Added Construction Note 22 for CUH as indicated. 
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ITEM NO. E5: Refer to drawing No. E3.1L (re-issued). 
a. Added power for exhaust fan EF4 as indicated. 
b. Added Construction Note 22 as indicated. 
 

ITEM NO. E6: Refer to drawing No. E3.1N (re-issued). 
a. Added power for stage curtain as indicated. 
b. Added Construction Note 23 for stage curtain and controls as 

indicated. 
 

TECHNOLOGY  DRAWING ITEM: 
 

ITEM NO. T1: Refer to Drawing ET3.1G (re-issued): 
a. Wiremold (V4000) was added to Weight Training Room G144 

to accommodate a new LCD display. A new wiremold (V4000) 
was added in the Weight Training Room Office G143 for the 
LCD display inputs. 

 
AVL SPECIFICATION ITEMS: 
 
ITEM NO. AVLS1: Refer to Section 260961.2.1.B.4.a (not re-issued): 

a. Change the quantity of distributed dimmers to (qty 4). 
 

ITEM NO. AVLS2: Refer to Section 260961.2.1.M.7 (not re-issued): 
a. Change the quantity of Medium Oval Diffusers to (qty 25). 

 
ITEM NO. AVLS3: Refer to Section 260961.2.1.M.8 (not re-issued): 

a. Change the quantity of Wide Oval Diffusers to (qty 25). 
 
ITEM NO. AVLS4: Refer to Section 260961.2.1.M (not re-issued): 

a. Add the following accessory items: (2) Rosco RevoPRO Dual 
Programmable Rotator. 

 
ITEM NO. AVLS5: Refer to Section 274116.C.29.a (not re-issued): 

a. Change the product to (1) QSC Core 500i, audio dsp 
 
ITEM NO. AVLS6: Refer to Section 274116.C. (not re-issued): 

a. Add the following items: 
1. (4) Shure Beta58A handheld microphone 
2. (1) Package W7R rack mountable WAP 

 
AVL DRAWING ITEMS: 
 

ITEM NO. AVL1: Refer to drawing No. AV101 (not re-issued): 
a. Refer to added WAP. 

 
ITEM NO. AVL2: Refer to drawing No. AV102 (not re-issued): 

a. Refer to added WAP. 
 
ITEM NO. AVL3: Refer to drawing No. AV105 (not re-issued): 

a. Refer to added AER-2 - WAP. 
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ITEM NO. AVL4: Refer to drawing No. AV211 (not  re-issued): 
a. Refer to updated Control Booth layout, detail 2. 

 
ITEM NO. AVL5: Refer to drawing No. TL211 (not  re-issued): 

a. Refer to relocated BPS-1 in Control Booth.  
 
 
 
 
 
 
END OF ADDENDUM NO. 2 
Cc: Doug Underwood, McCarthy &Smith 
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SECTION 15194 - FUEL GAS PIPING 

PART 1 - GENERAL................................................1 
1.1 RELATED DOCUMENTS.........................................1 
1.2 SUMMARY...................................................2 
1.3 DEFINITIONS...............................................2 
1.4 PERFORMANCE REQUIREMENTS..................................2 
1.5 SYSTEMS DESCRIPTIONS......................................2 
1.6 SUBMITTALS................................................2 
1.7 QUALITY ASSURANCE.........................................3 
1.8 DELIVERY, STORAGE, AND HANDLING...........................3 
1.9 PROJECT CONDITIONS........................................3 
1.10 COORDINATION ..........................................4 

PART 2 - PRODUCTS...............................................4 
2.1 MANUFACTURERS.............................................4 
2.2 BLACK STEEL PIPE AND FITTINGS.............................4 
2.3 PIPING SPECIALTIES........................................5 
2.4 JOINING MATERIALS.........................................5 
2.5 SPECIALTY VALVES..........................................5 
2.6 PRESSURE REGULATORS.......................................6 

PART 3 - EXECUTION..............................................7 
3.1 EXCAVATION................................................7 
3.2 EXAMINATION...............................................7 
3.3 PREPARATION...............................................7 
3.4 PIPING SYSTEM INSTALLATION................................8 
3.5 JOINT CONSTRUCTION.......................................10 
3.6 HANGER AND SUPPORT INSTALLATION..........................10 
3.7 CONNECTIONS..............................................11 
3.8 LABELING AND IDENTIFYING.................................11 
3.9 PAINTING.................................................11 
3.10 FIELD QUALITY CONTROL ................................12 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including 
General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section. 

B. Related Sections include the following: 
1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and 

Methods.” 
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FUEL GAS PIPING  15194 - 2 

1.2 SUMMARY 

A. This Section includes facility fuel gas piping. 

1.3 DEFINITIONS 

A. Gas Main:  Utility's natural gas piping. 

B. Gas Distribution:  Piping from gas main to individual 
service-meter assemblies. 

C. Fuel Gas Piping:  Piping that conveys fuel gas from point 
of delivery to fuel gas utilization devices inside the 
building. 

D. PE: Polyethylene. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 
1. Piping and Valves:  Performance requirements are 

scheduled on the Drawings. 
2. Exception:  Fuel Gas Piping Installed within Ceilings 

Used as Plenums:  150 psig. 

1.5 SYSTEMS DESCRIPTIONS 

A. Fuel gas piping system materials are scheduled on the 
Drawing. 

1.6 SUBMITTALS 

A. Product Data: For the following: 
1. Specialty valves. Include pressure rating, capacity, 

settings, and electrical connection data of selected 
models. 

2. Pressure regulators. Include pressure rating, 
capacity, and settings of selected models. 

B. Coordination Drawings:  Plans and details, drawn to scale, 
on which natural-gas piping is shown and coordinated with 
other installations, using input from installers of the 
items involved. 

C. Welding certificates. 

D. Field quality-control test reports. 
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E. Operation and Maintenance Data: For natural gas 
specialties and accessories to include in operation and 
maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Welding: Qualify processes and operators according to ASME 
Boiler and Pressure Vessel Code: Section IX, “Welding and 
Brazing Qualifications.” 

B. Electrical Components and Devices: Listed and labeled as 
defined in NFPA 70, Article 100, by an NRTL acceptable to 
authorities having jurisdiction, and marked for intended 
use. 

C. NFPA Standard: Comply with NFPA 54, "National Fuel Gas 
Code." 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids: Remove and legally dispose of 
liquids from drips in existing gas piping. Handle 
cautiously to avoid spillage and ignition. Notify fuel gas 
supplier. Handle flammable liquids used by Installer with 
proper precautions and do not leave on premises from end 
of one day to beginning of next day. 

B. Deliver pipes and tubes with factory-applied end caps.  
Maintain end caps through shipping, storage, and handling 
to prevent pipe end damage and to prevent entrance of 
dirt, debris, and moisture. 

C. Store and handle pipes and tubes having factory-applied 
protective coatings to avoid damaging coating, and protect 
from direct sunlight. 

D. Protect stored PE pipes and valves from direct sunlight. 

1.9 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and 
verify existing utility locations.  Contact utility-
locating service for area where Project is located. 

B. Gas System Pressure: Not more than 5.0 psig. 
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C. Design values of fuel gas supplied for these systems are 
as follows: 
1. Nominal Heating Value: 1000 Btu/cu. ft. 
2. Nominal Specific Gravity: 0.6. 

1.10 COORDINATION 

A. Existing Utilities: Do not interrupt utilities serving 
facilities occupied by Owner or others unless permitted 
under the following conditions and then only after 
arranging to provide temporary utility services according 
to requirements indicated: 
1. Notify Architect not less than two days in advance of 

proposed utility interruptions. 
2. Do not proceed with utility interruptions without 

Architect's written permission. 

B. Coordinate requirements for access panels and doors for 
valves installed concealed behind finished surfaces.  
Comply with requirements in Division 08 Section "Access 
Doors and Frames." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce 
lists, the following requirements apply to product 
selection: 
1. Manufacturers: Subject to compliance with 

requirements, provide products by one of the 
manufacturers specified. 

2.2 BLACK STEEL PIPE AND FITTINGS 

A. Black Steel Pipe: ASTM A 53/A 53M; Type E or S; Grade B; 
Schedule 40. Wall thickness of wrought-steel pipe shall 
comply with ASME B36.10M. 
1. Malleable-Iron Threaded Fittings: ASME B16.3, 

Class 150, standard pattern, with threaded ends 
according to ASME B1.20.1. 

2. Steel Threaded Fittings: ASME B16.11, forged steel 
with threaded ends according to ASME B1.20.1. 

3. Steel Welding Fittings: ASME B16.9, wrought steel or 
ASME B16.11, forged steel. 
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4. Unions: ASME B16.39, Class 150, malleable iron with 
brass-to-iron seat, ground joint, and threaded ends 
according to ASME B1.20.1. 

5. Cast-Iron Flanges and Flanged Fittings: ASME B16.1, 
Class 125. 

6. Joint Compound and Tape: Suitable for natural gas. 
7. Steel Flanges and Flanged Fittings: ASME B16.5. 
8. Gasket Material: Thickness, material, and type 

suitable for natural gas. 

2.3 PIPING SPECIALTIES 

A. Flexible Connectors: ANSI Z21.24, copper alloy. 

B. Quick-Disconnect Devices: ANSI Z21.41, convenience outlets 
and matching plug connector. 

C. Y-Pattern Strainers: 
1. Body:  ASTM A 126, Class B, cast iron with bolted 

cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 and smaller; 

flanged ends for NPS 2-1/2 and larger. 
3. Strainer Screen:  40-mesh startup strainer, and 

perforated stainless-steel basket with 50 percent free 
area. 

4. CWP Rating:  125 psig. 

D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser 
fitting with corrosion-resistant wire screen, with free 
area at least equal to cross-sectional area of connecting 
pipe and threaded-end connection. 

2.4 JOINING MATERIALS 

A. Refer to Division 15 Section “Basic Mechanical Materials 
and Methods.” 

2.5 SPECIALTY VALVES 

A. Valves, NPS 3 and Smaller: Threaded ends according to 
ASME B1.20.1 for pipe threads. 

B. Valves, NPS 4 and Larger: Flanged ends according to 
ASME B16.5 for steel flanges. 

C. Gas Valves, NPS 3 and Smaller: Bronze or brass body with 
AGA or CSA stamp, UL listed or FM approved for service, 
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ball type with chrome-plated brass ball and lever handle, 
or butterfly valve with stainless-steel disc and 
fluorocarbon elastomer seal and lever handle; 125-psig 
minimum pressure rating. 
1. Manufacturers: 

a. Conbraco Industries, Inc. 
b. Crane Valves. 
c. Jomar International Ltd. 
d. Legend Valve and Fitting, Inc. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Watts Water Technologies, Inc.; Watts Regulator 

Co. 
2. Tamperproof Feature: Include design for locking. 

D. Cast-Iron, Lubricated Plug Valves:  MSS SP-78. 
1. Manufacturers: 

a. Flowserve Nordstrom. 
b. Homestead Valve; a division of Olson Technologies, 

Inc. 
c. Milliken Valve Company. 
d. R&M Energy Systems, A Unit of Robbins & Myers, 

Inc.; Resun. 
2. Body:  Cast iron, complying with ASTM A 126, Class B. 
3. Plug:  Bronze or nickel-plated cast iron. 
4. Seat:  Coated with thermoplastic. 
5. Stem Seal:  Compatible with natural gas. 
6. Operator:  Square head or lug type with tamperproof 

feature where indicated. 
7. Wrench: For plug valves with square heads. Furnish 

Owner with 1 wrench for every 10 plug valves, for each 
size square plug head. 

8. Pressure Class:  125 psig. 

2.6 PRESSURE REGULATORS 

A. Description: Single stage and suitable for fuel gas 
service. Include steel jacket and corrosion-resistant 
components, elevation compensator, and atmospheric vent. 
1. Manufacturers: 

a. Line Pressure Regulators: 
1) American Meter Company. 
2) Fisher Controls International, Inc.; Division 

of Emerson. 
3) Itron Gas. 
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2. NPS 2 and Smaller: Threaded ends according to 
ASME B1.20.1 for pipe threads. 

3. NPS 2-1/2 and Larger: Flanged ends according to 
ASME B16.5 for steel flanges. 

4. Service Pressure Regulators: ANSI Z21.80. Include 100-
psig- minimum inlet pressure rating. 

5. Line Pressure Regulators: ANSI Z21.80, with inlet 
pressure rating as scheduled on the Drawings. 

6. Appliance Pressure Regulators: ANSI Z21.18. Regulator 
may include vent limiting device, instead of vent 
connection, if approved by authorities having 
jurisdiction. 

B. Pressure Regulator Vents: Factory- or field-installed, 
corrosion-resistant screen in opening if not connected to 
vent piping. 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Refer to Division 02 Section “Earthwork” for excavating, 
trenching, and backfilling. 

3.2 EXAMINATION 

A. Examine roughing-in for fuel gas piping system to verify 
actual locations of piping connections before equipment 
installation. 
1. Proceed with installation only after unsatisfactory 

conditions have been corrected. 

3.3 PREPARATION 

A. Close equipment shutoff valves before turning off natural 
gas to premises or piping section. 

B. Inspect natural-gas piping according to NFPA 54 and the 
International Fuel Gas Code to determine that natural-gas 
utilization devices are turned off in piping section 
affected. 

C. Comply with NFPA 54 and the International Fuel Gas Code 
requirements for prevention of accidental ignition. 
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3.4 PIPING SYSTEM INSTALLATION 

A. Comply with NFPA 54 and the International Fuel Gas Code 
for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping systems.  Indicated 
locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design 
considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination 
Drawings. 

C. Basic piping installation requirements are specified in 
Division 15 Section "Basic Mechanical Materials and 
Methods." 

D. Conceal pipe installations in walls, pipe spaces, utility 
spaces, above ceilings, below grade or floors, and in 
floor channels, unless indicated to be exposed to view. 

E. Concealed Locations:  
1. Above Inaccessible Ceiling Locations: Gas piping with 

welded joints may be installed in inaccessible spaces, 
subject to approval of authorities having 
jurisdiction, whether or not such spaces are used as 
plenums. Do not locate valves or unions above 
inaccessible ceilings. 

2. Above Accessible Ceiling Locations: Gas piping with 
welded joints may be installed in accessible ceiling 
spaces, subject to approval of authorities having 
jurisdiction, whether or not such spaces are used as 
plenums. Do not locate valves or unions above ceilings 
used as plenums. 

3. In Floor Channels: Gas piping may be installed in 
floor channels, subject to approval of authorities 
having jurisdiction. Channels must have cover and be 
open to space above cover for ventilation. 

4. Underground Beneath Building: Gas piping may be 
installed in protective conduit in accordance with 
Chapter “Gas Piping Installations” in the 
International Fuel Gas Code. 

5. In Partitions: Do not install concealed piping in 
solid partitions, unless installed in a chase or 
casing. 
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a. Exception: Piping passing through partitions or 
walls. 

6. In Walls: Gas piping with welded joints and protective 
wrapping specified in Part 2 "Protective Coating" 
Article may be installed in masonry walls, subject to 
approval of authorities having jurisdiction. 

7. Prohibited Locations: Do not install gas piping in or 
through circulating air ducts, clothes or trash 
chutes, chimneys or gas vents (flues), ventilating 
ducts, or dumbwaiter or elevator shafts. 

F. Drips and Sediment Traps: Install drips at points where 
condensate may collect. Include outlets of service meters. 
Locate where readily accessible for cleaning and emptying. 
Do not install where condensate would be subject to 
freezing. 
1. Construct drips and sediment traps using tee fitting 

with bottom outlet plugged or capped. Use minimum-
length nipple of 3 pipe diameters, but not less than 3 
inches long, and same size as connected pipe. Install 
with space between bottom of drip and floor for 
removal of plug or cap. 

G. Install fuel gas piping at uniform grade of 0.1 percent 
slope upward toward risers. 

H. Use eccentric reducer fittings to make reductions in pipe 
sizes. Install fittings with level side down. 

I. Connect branch piping from top or side of horizontal 
piping. 

J. Install strainer on inlet of each automatic and 
electrically operated valve. 

K. Install pressure gage upstream and downstream from each 
line pressure regulator. Pressure gages are specified in 
Division 15 Section "Meters and Gages." 

L. Locate valves for easy access. 

M. Install unions in pipes NPS 2 and smaller, adjacent to 
each valve, at final connection to each piece of 
equipment, and elsewhere as indicated. Unions are not 
required on flanged devices. 
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N. Install flanges when connecting to valves, specialties, 
and equipment having NPS 2-1/2 and larger connections. 

O. Install gas valve or plug valve and strainer upstream from 
each line pressure regulator or appliance pressure 
regulator. 

P. Install vent piping for gas pressure regulators and gas 
trains, extend outside building, and vent to atmosphere. 
Terminate vents with turned-down, reducing-elbow fittings 
with corrosion-resistant insect screens in large end. 

Q. Install containment conduits for gas piping below slabs, 
within building, in gastight conduits extending minimum of 
4 inches outside building, and vented to atmosphere. 
Terminate vents with turned-down, reducing-elbow fittings 
with corrosion-resistant insect screens in large end. 
Prepare and paint outside of conduits with coal-tar, 
epoxy-polyamide paint according to SSPC-Paint 16. 

3.5 JOINT CONSTRUCTION 

A. Basic piping joint construction is specified in Division 
15 Section "Basic Mechanical Materials and Methods." 

B. Use materials suitable for fuel gas. 

C. Patch factory-applied protective coating as recommended by 
manufacturer at field welds and where damage to coating 
occurs during construction. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Pipe hanger and support and equipment support materials 
and installation requirements are specified in Division 15 
Section "Hangers and Supports." 

B. Install hangers for horizontal steel piping with the 
following maximum spacing and minimum rod sizes: 
1. NPS 1 and Smaller: Maximum span, 96 inches; minimum 

rod size, 3/8 inch. 
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 

3/8 inch. 
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum 

rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2: Maximum span, 10 feet; minimum 

rod size, 1/2 inch. 
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5. NPS 4 and Larger: Maximum span, 10 feet; minimum rod 
size, 5/8 inch. 

C. Support vertical steel pipe at each floor and at spacing 
not greater than 15 feet. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of fuel gas piping, 
fittings, and specialties. 

B. Install piping adjacent to appliances to allow service and 
maintenance. 

C. Connect piping to appliances using gas with shutoff valves 
and unions. Install valve upstream from and within 72 
inches of each appliance. Install union downstream from 
valve. 

D. Sediment Traps: Install tee fitting with capped nipple in 
bottom to form drip, as close as practical to inlet of 
each appliance using gas. 

3.8 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs: Install engraved plastic-
laminate equipment nameplate or sign on or near each 
service meter, pressure regulator, and specialty valve. 
1. Text: In addition to name of identified unit, 

distinguish between multiple units, inform operator of 
operational requirements, indicate safety and 
emergency precautions, and warn of hazards and 
improper operations. 

2. Nameplates, pipe identification, and signs are 
specified in Division 15 Section "Mechanical 
Identification." 

3. Trace Wire: Yellow insulated, minimum 18 AWG wire, 
having copper or other approved conductor, with 
insulation suitable for direct burial, installed 
adjacent to underground nonmetallic piping, with 
aboveground access to tracer wire at each end of pipe. 

3.9 PAINTING 

A. Use materials and procedures in Division 09 painting 
Sections. 
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B. Paint exposed, exterior metal piping, valves, service 
regulators, service meters and meter bars, earthquake 
valves, and piping specialties, except components, with 
factory-applied paint or protective coating. 
1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching 

topcoat. 
c. Topcoat:  Exterior alkyd enamel (flat). 
d. Color:  Gray. 

C. Damage and Touchup:  Repair marred and damaged factory-
applied finishes with materials and by procedures to match 
original factory finish. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
1. Test, inspect, and purge natural gas according to 

NFPA 54 and the International Fuel Gas Code and 
authorities having jurisdiction. 

C. Additional Testing:  Subject welded fuel gas piping 
installed within ceiling spaces used as plenums to test 
pressure of 150 psig for a minimum of 2 hours. 

D. Natural-gas piping will be considered defective if it does 
not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 15194 
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SECTION 15768 – CONSOLE STYLE UNIT VENTILATORS 
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1.3 DEFINITIONS...............................................2 
1.4 SUBMITTALS................................................2 
1.5 QUALITY ASSURANCE.........................................2 
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3.3 CONNECTIONS...............................................7 
3.4 FIELD QUALITY CONTROL.....................................8 
3.5 ADJUSTING.................................................8 
3.6 DEMONSTRATION.............................................8 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including 
General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section. 

B. Related Sections include the following: 
1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and 

Methods.” 
3. Division 15 Section “Hydronic Piping.” 
4. Division 15 Section “Refrigerant Piping.” 
5. Division 15 Section “Vertical Unit Ventilators.” 
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6. Division 15 Section "Water-to-Air Heat Pumps" for 
water-source heat-pump-type unit ventilators. 

1.2 SUMMARY 

A. This Section includes vertical-discharge, floor-mounted 
console style unit ventilators and accessories with the 
following heating and cooling features: 
1. Hydronic heating coil. 
2. Hydronic cooling coil. 

1.3 DEFINITIONS 

A. BAS: Building automation system. 

B. HGBP: Hot-gas bypass. 

1.4 SUBMITTALS 

A. Product Data: Include rated capacities, operating 
characteristics, and furnished specialties and accessories 
for each unit type and configuration. 

B. Shop Drawings: Detail equipment assemblies and indicate 
dimensions, weights, loads, required clearances, method of 
field assembly, components, and location and size of each 
field connection. 
1. Plans, elevations, sections, and details. 
2. Details of anchorages and attachments to structure and 

to supported equipment. 
3. Wiring Diagrams: Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For unit ventilators to 
include in operation and maintenance manuals. In addition 
to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 
1. Maintenance schedules and repair part lists for 

motors, coils, integral controls, and filters. 

1.5 QUALITY ASSURANCE 

A. Comply with NFPA 70. 
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B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, 
Section 5 - "Systems and Equipment" and Section 7 - 
"Construction and Startup." 

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in 
ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and 
Air-Conditioning." 

1.6 COORDINATION 

A. Coordinate size and location of wall sleeves for outdoor-
air intake and relief dampers. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match 
products installed and that are packaged with protective 
covering for storage and identified with labels describing 
contents. 
1. Unit Ventilator Filters: Furnish spare filter for each 

filter installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, 
provide products by one of the following: 
1. Airedale North America, Inc.; a Modine Company. 
2. Daikin Applied; a member of Daikin Industries, Ltd.; 

AAF-HermanNelson. 
3. Trane; a brand of Ingersoll Rand. 

2.2 MANUFACTURED UNITS 

A. Factory-packaged and -tested vertical discharge, floor 
mounting units rated according to AHRI 840, ASHRAE 33, and 
UL 1995, including finished cabinet, filter, cooling coil, 
drain pan, supply-air fan and motor in blow- or draw-
through configuration, heating coil, welded continuous bar 
type discharge grille with round edged steel bars and 
multiple direction discharge.  Include 14 inch painted 
galvanized mesh located beneath discharge grille on blow-
through units. 
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2.3 CABINETS 

A. Insulation:  Minimum 1-inch- thick, coated glass fiber 
complying with ASTM C 1071 and attached with adhesive 
complying with ASTM C 916. 
1. Surface-Burning Characteristics:  Insulation and 

adhesive shall have a combined maximum flame-spread 
index of 25 and smoke-developed index of 50 when 
tested according to ASTM E 84 by a qualified testing 
agency. 

B. Drain Pans: Insulated stainless steel or corrosion 
resistant material, formed to slope from all directions to 
the drain connection as required by ASHRAE 62.1.  

C. Cabinet Frame and Access Panels: Welded-steel frame with 
removable panels fastened with hex-head tamperproof 
fasteners. 
1. Steel components exposed to moisture shall be hot-dip 

galvanized after fabrication. 

D. Cabinet Finish: Powder coat or baked enamel, in 
manufacturer's standard [custom] paint color as selected 
by Architect. 

E. Indoor-Supply-Air Grille: Steel, double deflection, 
adjustable. 

F. Return-Air Inlet: Front toe space. 

G. End Pockets:  For service access to controls, piping 
connections, and drain pan. 
1. Minimum 12 inches wide. 
2. Where scheduled on the Drawings furnish additional 

cabinet extensions or end-pockets. 

H. End Panels: Matching material and finish of unit 
ventilator. 

I. Outdoor-Air Wall Box: Minimum 0.1265-inch- thick, 
aluminum, rain-resistant louver and box with integral 
eliminators and bird screen. 
1. Louver Configuration:  Horizontal, rain-resistant 

louver. 
2. Louver Material:  Aluminum. 
3. Bird Screen:  1/2-inch mesh screen on interior side of 

louver. 
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4. Decorative Grille:  On outside of intake. 
5. Finish:  Baked enamel, color as selected by Architect 

from manufacturer's standard colors. 

2.4 INDOOR FAN 

A. Fan and Motor Board: Removable. 
1. Fan: Forward curved, double width, centrifugal; 

directly connected to motor. Thermoplastic or painted-
steel wheels; and aluminum, painted-steel, or 
galvanized-steel fan scrolls. 

2. Fan Shaft and Bearings: Hollow steel shaft with 
permanently lubricated, resiliently mounted bearings. 

3. Motor: Permanently lubricated, multispeed, permanent 
split-capacitor type resiliently mounted on motor 
board. Comply with requirements in Division 15  
Section "Motors." 

4. Wiring Termination: Connect motor to chassis wiring 
with plug connection. 

2.5 DAMPERS 

A. Mixing Dampers: Galvanized-steel blades with edge and end 
seals and nylon bearings; with electric actuator. 

B. Outdoor-Air Dampers: Galvanized-steel blades with edge and 
end seals and nylon bearings; with electric actuator. 

2.6 COILS 

A. Test and rate unit ventilator coils according to 
ASHRAE 33. 

B. Hydronic Coils: Copper tube, with mechanically bonded 
aluminum fins spaced no closer than 0.1 inch, rated for a 
minimum working pressure of 200 psig and a maximum 
entering-water temperature of 220 deg F. Include manual 
air vent and drain valve. 

2.7 FACTORY HYDRONIC PIPING PACKAGE 

A. Piping:  ASTM B 88, Type L copper tube with wrought-copper 
fittings and brazed joints. Label piping to indicate 
service, inlet, and outlet. Crossover piping, [NPS 1-1/2] 
[NPS 2] with shutoff valves. 
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B. Control Valves:  As specified in Division 15  Section 
“Temperature Controls” and as indicated on Sequence of 
Operation Drawings. 

C. Hose Kits:  As specified in Division 15  Section “Hydronic 
Piping.” Tag hose kits to equipment designations. 

2.8 ACCESSORIES 

A. Subbase: Sheet metal floor-mounting base with leveling 
screws and black enamel finish. 

B. Insulated false back with gasket seals on wall and 
outdoor-air plenum. 
1. Insulation:  Minimum 1-inch- thick, coated glass fiber 

complying with ASTM C 1071 and attached with adhesive 
complying with ASTM C 916. 
a. Surface-Burning Characteristics:  Insulation and 

adhesive shall have a combined maximum flame-
spread index of 25 and smoke-developed index of 50 
when tested according to ASTM E 84 by a qualified 
testing agency. 

C. Duct flanges for supply-, return-, and outdoor-air 
connections (where applicable, refer to schedules). 

D. Filters:  Minimum arrestance and a minimum efficiency 
reporting value (MERV) according to ASHRAE 52.2 and all 
addendums. 
1. Glass Fiber Treated with Adhesive:  80 percent 

arrestance and MERV 5. 

2.9 BASIC UNIT CONTROLS 

A. Control devices and operational sequences are specified in 
Division 15 Section "Temperature Controls," and "Sequence 
of Operation" on the Drawings. 

B. Electrical Connection: Factory wire motors and controls 
for a single electrical connection. 

2.10 CAPACITIES AND CHARACTERISTICS 

A. Refer to schedule on Drawings. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive unit ventilators for compliance 
with requirements for installation tolerances and other 
conditions affecting performance. 

B. Examine roughing-in for piping and electrical connections 
to verify actual locations before unit ventilator 
installation. 

C. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. Install unit ventilators to comply with NFPA 90A. 

B. Verify location of thermostats, humidistats, and other 
exposed control sensors with Drawings and room details 
before installation. Install devices 48 inches above 
finished floor. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other 
Division 15 Sections. Drawings indicate general 
arrangement of piping, fittings, and specialties. Specific 
connection requirements are as follows: 
1. Install piping adjacent to machine to allow service 

and maintenance. 
2. Connect piping to unit ventilator factory hydronic 

piping package. Install piping package if shipped 
loose. 

3. Connect condensate drain to indirect waste. 

B. Connect supply and return ducts to unit ventilators with 
flexible duct connectors specified in Division 15 Section 
"Duct Accessories." Comply with safety requirements in 
UL 1995 for duct connections. 

C. Ground equipment according to Division 16 Section 
"Grounding and Bonding." 

D. Connect wiring according to Division 16 Section 
"Conductors and Cables." 
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3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized 
service representative to inspect, test, and adjust field-
assembled components and equipment installation, including 
connections, and to assist in field testing. Report 
results in writing. 

B. Perform the following field tests and inspections and 
prepare test reports: 
1. Operational Test: After electrical circuitry has been 

energized, start units to confirm proper motor 
rotation and unit operation. 

2. Test and adjust controls and safety devices. Replace 
damaged and malfunctioning controls and equipment. 

C. Remove and replace malfunctioning units and retest as 
specified above. 

3.5 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Occupancy Adjustments: When requested within 12 months of 
date of Substantial Completion, provide on-site assistance 
in adjusting system to suit actual occupied conditions. 
Provide up to two visits to Project during other than 
normal occupancy hours for this purpose. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to 
train Owner's maintenance personnel to adjust, operate, 
and maintain unit ventilators. 

END OF SECTION 15768  
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SECTION 15769 HYDRONIC RADIANT HEATING UNITS 
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3.5 DEMONSTRATION.............................................6 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including 
General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section. 

B. Related Sections include the following: 
1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and 

Methods.” 

1.2 SUBMITTALS 

A. Product Data: Include rated capacities, specialties, and 
accessories for each product indicated. 

B. Shop Drawings: Include plans, elevations, sections, 
details, and attachments to other work. Detail equipment 
assemblies and suspension and attachment. Indicate 
dimensions, weights, loads, required clearances, method of 
field assembly, components, and location and size of each 
field connection. 

C. Coordination Drawings: Reflected ceiling plan(s) and other 
details, drawn to scale, on which the following items are 
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shown and coordinated with each other, based on input from 
installers of the items involved: 
1. Suspended ceiling components. 
2. Structural members to which heaters and suspension 

systems will be attached. 
3. Size and location of initial access modules for 

acoustical tile. 
4. Items penetrating finished ceiling, including the 

following: 
a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 

5. Perimeter moldings. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data: For electric radiant 
heaters and panels to include in operation and maintenance 
manuals. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed 
and labeled as defined in NFPA 70, Article 100, by a NRTL 
acceptable to authorities having jurisdiction, and marked 
for intended use. 

1.4 COORDINATION 

A. Coordinate layout and installation of radiant heaters and 
panels and suspension system components with other 
construction that penetrates ceilings or is supported by 
them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 HYDRONIC HEATING PANELS 

A. Manufacturers: Subject to compliance with requirements, 
provide products by one of the following: 
1. Aero Tech Manufacturing; A subsidiary of Toromont 

Industries. 
2. AIRTEX Radiant Systems; a division of Engineered Air 

Ltd. 
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3. Rittling; a Zehnder Group Company. 
4. Steel Ceilings, Inc.; Airtite Radiant Ceiling Systems. 
5. Sterling Hydronics; a Mestek Company. 
6. Sun-El Corporation. 
7. Twa Panel Systems Inc. 

B. Description: Linear metal panel with serpentine water 
piping, suitable for installation flush with T-bar ceiling 
grid recessed mounting. 
1. Panels: Fluted, extruded aluminum sheet. 
2. Backing Insulation: Minimum 1-inch- thick, mineral or 

glass fibers bonded with a thermosetting resin. Comply 
with ASTM C 612, Type IA or Type IB with factory-
applied jacket. 

3. Nominal Panel Size: Refer to schedules. 
4. Piping Inlet and Outlet:  NPS 1/2. 
5. Exposed-Side Panel Finish: Baked-enamel finish in 

manufacturer's standard paint color as selected by 
Architect. 

6. Factory Piping:  ASTM B 88, Type L copper tube with 
ASME B16.22 wrought-copper fittings and brazed joints. 
Piping shall be mechanically bonded to panel. 

7. Accessories: 
a. Matching inactive panels. 
b. Panels with drape track recess. 
c. Male bullnose panels. 
d. Female bullnose panels. 
e. Male corner panels. 
f. Female corner panels. 
g. Inside corner panel. 
h. Filler panels. 

C. Capacities and Characteristics: Refer to Schedules on 
Drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive radiant heating and cooling units 
for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

B. Examine roughing-in for hydronic piping connections to 
verify actual locations before radiant heating and cooling 
unit installation. 
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C. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. Install radiant heating units level and plumb. 

B. The installation of the radiant panel ceiling and matching 
non-radiant (inactive) panels shall be made by a single 
Radiant Ceiling Sub-Contractor experienced in this work. 
The subcontractor shall provide labor, materials, 
equipment, and supervision for a complete and operational 
system. Sub-Contractor shall submit certification of 
having a minimum of two (2) years previous experience in 
radiant ceiling installations. 
1. Contractor shall provide all necessary wall channels, 

angles and required support for radiant panel. 
Contractor shall provide tee sections between adjacent 
panels and at panel ends. Contractor shall verify 
ceiling openings are large enough to accommodate 
thermal expansion and contraction of ceiling panels. 
The ceiling contractor shall provide and install the 
tee between the acoustical ceiling and the radiant 
panel along the length of the panel. 

C. Radiant ceiling panel suspension shall be independent of 
the ceiling system. 

D. Hangers shall be installed as recommended by the 
manufacturer. 

E. Contractor shall integrate and coordinate radiant ceiling 
panel installation with ceiling grid installation (by 
others). 

F. The Radiant Ceiling Sub-Contractor shall cooperate with 
other trades working in the ceiling to achieve a neat, 
well coordinated, and properly sequenced overall 
installation. 

G. Work of Radiant Ceiling Sub-contractor shall terminate 
within three feet of the supply and return point of each 
panel circuit. 

H. The Radiant Ceiling Sub-Contractor shall furnish and 
install all necessary piping and bends required for the 
interconnection of the panel sections. The panel 



FARMINGTON PUBLIC SCHOOLS 
2015 RENOVATIONS   
MIDDLE SCHOOL RENOVATIONS    151626B JANUARY 4, 2016 
 

 
HYDRONIC RADIANT HEATING UNITS 15769 - 5 

interconnecting pipe and bends shall be furnished by the 
panel manufacturer and shall provide for necessary 
expansion and contraction as recommended by the 
manufacturer. 

I. All installation of linear panels, where made with mitered 
joints, shall be made so that the fluting on the abutting 
panel is aligned. 

J. Verify locations of thermostats with Drawings and room 
details before installation. Install devices 48 inches 
above finished floor. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in Division 
15 Section "Hydronic Piping." Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to unit to allow service and 
maintenance. 

C. Water Piping:  Unless otherwise indicated: 
1. Install union and isolation valve on supply-water 

connection. 
2. Install union and calibrated balancing valve or PICCV 

as indicated on the Drawings on return-water 
connection.  

3. Hydronic specialties are specified in Division 15 
Section "Hydronic Piping." 

3.4 FIELD QUALITY CONTROL 

A. Testing: Perform the following field tests and inspections 
and prepare test reports: 
1. Test and adjust controls and safeties. Replace damaged 

and malfunctioning controls and units. 

B. Remove and replace malfunctioning units and retest as 
specified above. 

C. After installing panels, inspect unit cabinet for damage 
to finish. Remove paint splatters and other spots, dirt, 
and debris. Repair damaged finish to match original 
finish. 
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3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to 
train Owner's maintenance personnel to adjust, operate, 
and maintain radiant heaters and panels. 

END OF SECTION 15769 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including 
General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section. 

B. Related Sections include the following: 

1. Division 07 Section "Roof Accessories" for roof curb 
installation. 

2. Division 15 Section “Mechanical General Requirements.” 
3. Division 15 Section "Temperature Controls" for control 

wiring and control devices connected to energy recovery 
units. 

1.2 SUBMITTALS 

A. Product Data: Include rated capacities, furnished 
specialties, and accessories. 

B. Shop Drawings: 
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1. Include plans, elevations, sections, details, and 
attachments to other Work. For installed products 
indicated to comply with design loads, include structural 
analysis data. 

2. Design Calculations: Calculate requirements for selecting 
vibration isolators and for designing vibration isolation 
bases. 

3. Vibration Isolation Base Details: Detail fabrication 
including anchorages and attachments to structure and to 
supported equipment. Include auxiliary motor slides and 
rails, and base weights. 

4. Wiring Diagrams: Power, signal, and control wiring. 

C. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Source Limitations: Obtain air-to-air energy recovery units 
through one source from a single manufacturer. 

B. Product Options: Drawings indicate size, profiles, and 
dimensional requirements of air-to-air energy recovery units 
and are based on the specific system indicated. Refer to 
Division 01 Section "Product Requirements." 

C. Electrical Components, Devices, and Accessories: Listed and 
labeled as defined in NFPA 70, Article 100, by an NRTL 
acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. ARI Compliance: Ratings for energy recovery devices shall 
comply with ARI 1060, “Rating Air-to-Air Heat Exchangers for 
Energy Recovery Ventilation Equipment.” 

E. ASHRAE Compliance: 

1. Capacity ratings for air-to-air energy recovery equipment 
shall comply with ASHRAE 84, "Method of Testing Air-to-
Air Heat Exchangers." 

F. NRCA Compliance: Roof curbs for roof-mounted equipment shall 
be constructed according to recommendations of NRCA. 

G. UL Compliance: 

1. Packaged heat recovery ventilators shall comply with 
requirements in UL 1812, "Ducted Heat Recovery 
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Ventilators"; or UL 1815, "Nonducted Heat Recovery 
Ventilators." 

2. Electric coils shall comply with requirements in UL 1995, 
"Heating and Cooling Equipment." 

1.4 COORDINATION 

A. Coordinate size and location of concrete bases. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and 
formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, 
and roof penetrations. These items are specified in 
Division 07 Section "Roof Accessories." 

1.5 EXTRA MATERIALS 

A. Furnish extra materials described below that match products 
installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Filters: Furnish one set of each type of filter 
specified. 

2. Fan Belts: Furnish one set of belts for each belt-driven 
fan in energy recovery units. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below 
introduce lists, the following requirements apply for product 
selection: 

1. Manufacturers: Subject to compliance with requirements, 
provide products by the manufacturers specified. 

2.2 FIXED-PLATE HEAT EXCHANGERS 

A. Manufacturers: 

1. Innovent Air Handling Equipment. 
2. Munters Corporation; Des Champs Products Division. 
3. Venmar CES Inc. 

B. Casing: Aluminum with duct collars. 

1. Insulation: 1-inch  thick, foil-faced glass fiber. 
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2. Drain Pan: Same material as casing, with drain 
connections on exhaust and supply side. 

C. Plates: Construct with plates evenly spaced and sealed and 
arranged for counter airflow. 

1. Plate Material: Minimum 0.008-inch thick, 99.5 percent 
pure aluminum. 

D. Bypass: Construct bypass plenum within casing, with gasketed 
face-and-bypass dampers having operating rods extended 
outside casing. 

E. Accessories: 

1. Filter: 2 inch thick, disposable. 
2. Flexible Duct: UL 181, Class 1 insulated. 
3. Weather hoods (wall caps) with 1/4-inch bird screen and 

insulated flexible duct termination. 

2.3 PACKAGED ENERGY RECOVERY UNITS 

A. Manufacturers: 

1. Applied Air; Mestek, Inc. 
2. Governaire Corporation. 
3. Greenheck. 
4. Innovent Air Handling Equipment. 
5. Munters Corporation; Des Champs Products Division. 
6. SEMCO Incorporated. 
7. United Air Specialists, Inc. 
8. Venmar CES Inc. 

B. General: Construct unit as specified. Single wall and 1-inch 
double wall casing are unacceptable. Fans and coils must be 
removable without dismantling the structural framing of the 
unit. Unit shall be suitable for indoor or outdoor 
installation as detailed on the plan drawings. 

C. Base: Construct base of minimum 10 gage welded structural 
steel with cross supports integral lifting lugs. Base shall 
be insulated and provided with a minimum 22 gage galvanized 
G90 steel subfloor. Coat base with 2 part epoxy primer and 
urethane modified enamel top coat. 

D. Flooring: Provide double wall floor construction. Walk on 
floor material shall be a minimum of 18 ga. galvanized G90 
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steel. Flooring sheets shall be sealed with a closed-cell 
neoprene gasket material to minimize sound transmission to 
spaces located below the unit. Subfloor shall be welded to 
the base frame. 

E. Framing: Frame is constructed of formed galvanized members 
designed to support flush-mounted double-wall panels. Framing 
must have gasketing between support members and panels. 
Casing must be thermal break construction. 

F. Panels: Unit shall have non-load bearing heavy gauge 2-inch 
double-wall panels. 22 gage galvanized perforated lining will 
be provided in the fan sections for additional sound 
attenuation. 

G. Casing Ratings: Maximum casing panel deflection shall not 
exceed L/250 at 8 inches w.c. TSP (where L is the longest 
panel span on the unit).  Casing shall meet a SMANCA duct 
class leakage rating of 5 at 8 inches w.c. TSP. The panel 
insertion loss, per octave band, shall not be less than the 
following: 

Frequency: 100  125  250  500  1000 2000 4000 8000 
Insertion loss, dB: 24  16   30   32   33  34  63  60 

H. Insulation: All interior walls, floor, and roof shall be 
double wall and insulated. Walls and roof are insulated with 
2 lb./cu. ft. polyurethane foam insulation having an average 
R-value of 6 per inch. Floors shall be insulated with 1.5 
lb./cu. ft. fiberglass insulation to achieve minimum R16. No 
insulation shall be exposed to the air stream.  

I. Coatings: Exterior casing shall be coated with 2 part epoxy 
primer with urethane modified enamel top coat. Interior 
casing shall be galvanized G90 steel and coated with air-
dried phenolic where specified for corrosive environment. 

J. Access Doors: Provide double wall doors insulated with 2 
lb./cu. ft. polyurethane foam. Doors shall be full height 
with stainless steel piano hinges, Allegis corrosion 
resistant compression latches (tool lockable in fan 
sections), and minimum 24-inch clear opening width at all 
walk-in sections. Supply and exhaust air streams shall not be 
covered by a single door. Provide doors for access to any 
area requiring routine maintenance. Access panels in lieu of 
access door are unacceptable.  



FARMINGTON PUBLIC SCHOOLS 
2015 RENOVATIONS   
HIGH SCHOOL RENOVATIONS    151626C FEBRUARY 1, 2016 
 

 
AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 15785 - 6 

K. Door Accessories: 

1. Access doors shall be provided with stainless steel door 
tie backs. 

2. Door shall be thermal break design. 

L. Weather hoods (for outdoor units): Provide weather hoods and 
bird screens over all exposed inlets and outlets. Ship hoods 
loose for installation in the field. 

M. Roof (for outdoor units): Provide roof with standing seam 
construction. Pitch roof with sufficient slope to ensure 
water drainage. Roof overhang to be provided around complete 
perimeter of the unit. 

N. Heat Recovery Device: Fixed-plate heat exchanger. 

O. Supply and Exhaust Blower: 12 blade aluminum airfoil plenum 
fan with minimum L10 200,000 hour rated bearings. Plenum fans 
with less than 12 blades are not acceptable due to increased 
noise levels. Non-airfoil blades are not acceptable due to 
decreased efficiency of the fan. Hi-Pro Polyester urethane 
powder coating or equivalent air-dried Heresite coating for 
corrosive environments.  

P. Refer to Division 15 Section "Motors" for general 
requirements. 

Q. Drives: Adjustable for 10 hp motors and smaller, fixed for 15 
hp motors and larger. Drives shall be minimum 2-groove with 2 
belts and minimum 1.2 service factor. Refer to Division  15 
Section “Common Work Results for HVAC” for additional 
requirements. 

R. Isolation: Refer to Division 15 Section “Mechanical Vibration 
Controls.” 

S. Accessories: 

1. Lube Lines: Provide extended lube lines for fans/motors. 
Terminate lube lines inside nearest access door.  

2. Belt guards / fan outlet safety cages for plenum fans / 
inlet screens shall be provided. 

T. Dampers: Motorized dampers shall be low leakage type with 
aluminum construction, airfoil blades, vinyl edge seals, 
metal jamb seals, and synthetic bearings. Gravity dampers 
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shall have aluminum frame, aluminum blades, extruded vinyl 
edge seals, and synthetic bearings. 

1. Provide the following dampers: 

a. Outside air heat exchanger face sequencing dampers, 
parallel blade type, two-position actuators. A 
minimum of 5 dampers are provided across the face of 
the HX to allow defrost operation without affecting 
performance. 

b. Exhaust gravity damper. 

U. Filters:  

1. Mixed Air Filter:  Provide 2-inch thick, MERV 8 filter 
bank downstream of the heat exchanger.  Mount in 
galvanized steel side access slide rack and size for 500 
fpm maximum face velocity. 

2. Aluminum Outside Air Filter:  Provide 2-inch thick, 
washable aluminum filter bank in the location shown on 
unit drawing.  Mount in galvanized steel front access 
rack and size for 650 fpm maximum face velocity. 

V. Electrical:  

1. Wire units according to NEC and ETL list the entire unit. 
ETL listing of electrical panel only is unacceptable. All 
major electrical components shall be UL listed. Factory 
wire unit for single point power connection. Enclose all 
power wiring in liquid tight conduit. 

2. Provide non-fused disconnect, fan motor 
starters/protectors, contactors, control transformer, 
control circuit fusing, service switch, and terminal 
block. Units supplied with VFCs shall have individual 
branch fusing per drive. A motor protector shall be 
provided if equipment manufacturer’s manual bypass is 
required.  

3. Provide NEMA 3R electrical/control panel. 
4. Factory test wiring and controls before shipment. 
5. A phase/voltage protection relay shall be provided for 

each unit. Upon sensing a loss of phase or voltage the 
unit shall be de-energized. 

6. A door safety kill switch shall be provided on all blower 
section access doors. The door safety kill switch shall 
de-energize the blower motor if the access door is 
opened. The kill switch shall prevent motor startup if 
the blower section access door is open. 
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7. Lights: Provide vapor proof marine lights in all access 
sections. Wire lights to a single light switch. Mount 
light switch near the electrical panel and wire switch to 
a terminal strip in the electrical panel. Separate 120V 
power must be provided to the switch. A transformer will 
be provided to provide power to the lighting circuit. 

8. Convenience Receptacles: Provide a GFCI duplex receptacle 
mounted near the electrical panel and wire receptacle to 
a terminal strip in the electrical panel. Separate 120V 
power must be provided to the receptacle. A transformer 
will be provided to provide power to the circuit. 

9. Dirty filter indicators: Provide differential pressure 
switches across all filter racks. Wire pressure switches 
to terminal block in main electrical panel. 

W. DDC System: 

1. Manufacturer must provide a stand-alone programmable 
digital control system to provide a standard sequence of 
operation for defrost control strategy, refrigeration 
system safeties, and head pressure control. 

2. All other controls shall be provided and installed in the 
field by the Temperature Controls contractor. 

2.4 DEHUMIDIFICATION UNITS 

A. Manufacturers: 

1. Innovent Air Handling Equipment. 

B. General: Construct unit as specified. Single wall and 1-inch 
double wall casing are unacceptable. Fans and coils must be 
removable without dismantling the structural framing of the 
unit. Unit shall be suitable for indoor or outdoor 
installation as detailed on the plan drawings. 

C. Base: Construct base of minimum 10 gage welded structural 
steel with cross supports integral lifting lugs. Bolted bases 
are unacceptable. Base shall be insulated and provided with a 
minimum 22 gage galvanized G90 steel subfloor. Coat base with 
2 part epoxy primer and urethane modified enamel top coat. 

D. Flooring: Provide double wall floor construction. Walk on 
floor material shall be a minimum of 0.072-inch aluminum 
tread plate. Flooring sheets shall be sealed with a closed-
cell neoprene gasket material to minimize sound transmission 
to spaces located below the unit.  
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E. Framing: Frame is constructed of aluminum members designed to 
support double-wall panels. Framing must have gasketing 
between support members and panels.  

F. Panels: Unit shall have non-load bearing heavy gauge 2-inch 
double-wall panels. Interior panels exposed to the pool air 
shall be constructed of aluminum or steel with a baked 
corrosion resistant coating.  

 

G. Casing Ratings: Maximum casing panel deflection shall not 
exceed L/250 at 8 inches w.c. TSP (where L is the longest 
panel span on the unit).  Casing shall meet a SMANCA duct 
class leakage rating of 5 at 8 inches w.c. TSP. The panel 
insertion loss, per octave band, shall not be less than the 
following: 

  Frequency:   100 125 250 500 1000 2000 4000 8000 
 Insertion loss, dB: 24  16  30  32  33  34  63  60 

H. Insulation: All interior walls, floor, and roof shall be 
double wall and insulated. Walls and roof are insulated with 
2 lb./cu. ft. polyurethane foam insulation having an average 
R-value of 6 per inch. Floors shall be insulated with 1.5 
lb./cu. ft. fiberglass insulation to achieve minimum R16. No 
insulation shall be exposed to the air stream.  

I. Coatings: Exterior casing shall be coated with 2 part epoxy 
primer with urethane modified enamel top coat. Galvanized 
exterior unacceptable if unit casing or framework is welded. 
Interior casing shall be aluminum or galvanized with a baked 
corrosion resistant coating. All steel parts exposed to the 
pool air shall be coated with air-dried phenolic. 

J. Access Doors: Provide double wall doors insulated with 2 
lb./cu. ft. polyurethane foam. Doors shall be full height 
with stainless steel piano hinges, Allegis corrosion 
resistant compression latches (tool lockable in fan 
sections), and minimum 24-inch clear opening width at all 
walk-in sections. Supply and exhaust air streams shall not be 
covered by a single door. Provide doors for access to any 
area requiring routine maintenance. Access panels in lieu of 
access door are unacceptable.  

K. Door Accessories: 
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1. Access doors shall be provided with aluminum door tie 
backs. 

L. Weather hoods (for outdoor units): Provide weather hoods and 
bird screens over all exposed inlets and outlets. Ship hoods 
loose for installation in the field. 

M. Roof (for outdoor units): Provide roof with standing seam 
construction. Pitch roof with sufficient slope to ensure 
water drainage. Roof overhang to be provided around complete 
perimeter of the unit. 

N. Heat Recovery Device: Fixed-plate heat exchanger. 

O. Supply and Exhaust Blower: 12 blade aluminum airfoil plenum 
fan. Plenum fans with less than 12 blades are not acceptable 
due to increased noise levels. Non-airfoil blades are not 
acceptable due to decreased efficiency of the fan. Hi-Pro 
Polyester urethane powder coating or equivalent air-dried 
Heresite coating for corrosive environments.  

P. Refer to Division 15 Section "Motors" for general 
requirements. 

Q. Drives: Adjustable for 10 hp motors and smaller, fixed for 15 
hp motors and larger. Refer to Division 23 Section “Common 
Work Results for HVAC” for additional requirements. 

R. Isolation: Refer to Division 15 Section “Mechanical Vibration 
Controls.” 

S. Accessories: 

1. Variable Frequency Controllers: Provide variable 
frequency controller for the exhaust fan. VFC shall be 
factory provided and installed inside the unit behind an 
access door.  

a. VFC Options Required: Manual bypass. Exhaust fan VFC 
shall be provided with building static pressure 
control (sensor shipped loose for field installation. 

T. Dampers: Motorized dampers shall be low leakage type with 
aluminum construction, airfoil blades, vinyl edge seals, 
metal jamb seals, and synthetic bearings. Gravity dampers 
shall have aluminum frame, aluminum blades, extruded vinyl 
edge seals, and synthetic bearings. All dampers exposed to 
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the pool air (exhaust damper & recirculation air damper) must 
be constructed of aluminum. 

1. Provide the following dampers: 

a. Outside air damper. 
b. Outside air heat exchanger face sequencing dampers, 

parallel blade type, two-position actuators. A 
minimum of 5 dampers are provided across the face of 
the heat exchanger to allow defrost operation without 
affecting performance. 

c. Outside air heat exchanger bypass damper, parallel 
blade type, 2-position actuator. 

d. Exhaust gravity damper. 
e. Recirculation Damper. 

U. Filters:  

1. Aluminum Outside Air Filter:  Provide 2-inch thick, 
washable aluminum filter bank in the location shown on 
unit drawing. Mount in galvanized steel front access rack 
and size for 500 fpm maximum face velocity. 

2. Aluminum Return Air Filter:  Provide 2-inch thick, 
washable aluminum filter bank in the location shown on 
unit drawing. Mount in galvanized steel front access rack 
and size for 650 fpm maximum face velocity. 

V. Indirect Fired Duct Furnace: Indirect fired duct furnace 
provided with performance as specified in the schedule. 
Furnace shall be ETL listed using ANSI Z83.8 standards. 
Furnace shall have a tubular heat exchanger constructed of 
Type 409 stainless steel. Tubes shall have integral formed 
dimples to maximize heat transfer and condensate drainage. 
Burner assembly shall include inshot type burners, electronic 
spark ignition system, high temperature safety control, air 
proving switch, and draft inducer.  

1. Allowable Gas Inlet Pressure: 6 inches to 14 inches w.c.  

2. Gas Valve: Minimum 4:1 turndown electronic modulating or 
turndown as scheduled, whichever is greater.   

3. Vent Pipe For Indoor Unit: Furnished and installed by the 
Contractor. 

W. Direct Expansion Refrigerant Coils: 
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1. Performance Ratings: Tested and rated according to 
ARI 410 and ASHRAE 33. 

2. Minimum Working-Pressure Rating: 300 psig. 

3. Source Quality Control: Factory tested to 450 psig. 

4. Tubes: ASTM B 743 copper, minimum 0.020 inch wall 
thickness, and minimum 0.50 inch diameter. 

5. Fins: Aluminum, minimum 0.010 inch thick. 

6. Suction and Distributor Piping: ASTM B 88, Type L copper 
tube with brazed joints. 

7. Frames: ASTM A 666, Type 304 stainless steel, minimum 
0.0625 inch thick. 

X. Hot Gas Reheat Coil: Provide ARI rated coil with 0.016-inch 
thick copper tubes, stainless casing, and rippled aluminum 
plate fin secondary surface with a thickness of 0.0075-inch.  

1. Coil: Dehydrated with 140 deg F DB/40 deg F dew point air 
before shipment.  

2. Source Quality Control: Tested with 315-psig air pressure 
under warm water and guaranteed for 250 psig working 
pressure.  

3. Provide coil with a three-way modulating control valve. 

4. Coils need to be epoxy coated for corrosion protection. 

Y. Integral Condensing Unit: Provide integral air cooled 
condensing system factory piped, wired, charged, and tested. 
Entire condensing section must be assembled by the unit 
manufacturer. Skid mounting another manufacturers condensing 
unit is not acceptable. 

1. Provide hermetic scroll type compressors with suction and 
discharge service valves, reverse rotation protection, 
sight glass, oil level adjustment, oil filter, rotary 
dirt trap, non-short cycling control, and high and low 
pressure limits. Lead compressor shall be digital for 
capacity control. 

2. Provide condenser coils with galvanized casing, seamless 
copper tubes, and aluminum fins. 
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3. Condenser fans shall be direct drive with fan guards. 

4. Independent circuits shall be provided completely tested, 
dehydrated, and fully charged with refrigerant and oil. 

5. Drains must be provided in the base of each condensing 
section to eliminate standing water. 

Z. Electrical:  

1. Wire units according to NEC and ETL list the entire unit. 
ETL listing of electrical panel only is unacceptable. All 
major electrical components shall be UL listed. Factory 
wire unit for single point power connection. Enclose all 
power wiring in liquid tight conduit. 

2. Provide fused disconnect, fan motor starters/protectors, 
contactors, control transformer, control circuit fusing, 
service switch, and terminal block. Units supplied with 
VFCs shall have individual branch fusing per drive. A 
motor protector shall be provided if equipment 
manufacturer’s manual bypass is required.  

3. Provide NEMA 3R electrical/control panel. 

4. Factory test wiring and controls before shipment. 

5. A phase/voltage protection relay shall be provided for 
each unit. Upon sensing a loss of phase or voltage the 
unit shall be de-energized. 

6. A door safety kill switch shall be provided on all blower 
section access doors. The door safety kill switch shall 
de-energize the blower motor if the access door is 
opened. The kill switch shall prevent motor startup if 
the blower section access door is open. 

7. Lights: Provide vapor proof marine lights in all access 
sections. Wire lights to a single light switch. Mount 
light switch near the electrical panel and wire switch to 
a terminal strip in the electrical panel. Separate 120V 
power must be provided to the switch. A transformer will 
be provided to provide power to the lighting circuit. 

8. Convenience Receptacles: Provide a GFCI duplex receptacle 
mounted near the electrical panel and wire receptacle to 
a terminal strip in the electrical panel. Separate 120V 
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power must be provided to the receptacle. A transformer 
will be provided to provide power to the circuit. 

9. Dirty filter indicators: Provide differential pressure 
switches across all filter racks. Wire pressure switches 
to terminal block in main electrical panel. 

AA. Piping: Fabricate units with space within housing for piping. 

BB. DDC System: 

1. Manufacturer must provide a stand-alone programmable 
digital control system for complete temperature & 
humidity control of the delivered air. The manufacturer 
will provide a standard sequence of operation for the 
type of equipment provided per this specification. The 
controller will be programmed to control room temperature 
and humidity. The sequence of operation will include the 
following:  

a. Temperature control for all heating & cooling 
devices.  

b. Humidity control for all cooling devices.  
c. Humidity control using the OA & RA dampers.  
d. Economizer control for free cooling.  
e. Defrost control for all energy recovery devices.  
f. Pressure control for exhaust fan.  
g. The controller will communicate with the BAS through 

a Bacnet IP. 

CC. Special Construction and Coatings: 

1. Interior casing exposed to the pool air shall be 
constructed of aluminum or steel with a baked corrosion 
resistant coating. 

2. Blowers shall be completely coated with Hi-Pro 
Polyester.. 

3. Steel parts exposed to the pool air shall be coated with 
air-dried phenolic. 

4. Coils exposed to the pool air shall be coated with baked 
phenolic. 

5. Recirculation damper, exhaust damper, and backdraft 
damper must be constructed of aluminum. 
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6. VFC must be provided for the exhaust fan to control space 
pressure. 

DD. Source Quality Control: 

1. Verification of Performance: Factory test and rate 
dehumidification units according to ARI 910. 

2. Sound-Power-Level Ratings: Factory test and rate 
dehumidification units according to ARI 575. 

2.5 ROOF CURBS 

A. Roof Curb: Manufacturer’s 12-inch prefabricated insulated roof 
curb. Curb will be suitable for flat roof. Curb will be 
shipped disassembled. 

B. Isolation Curb: Where scheduled, refer to Division 15 Section 
“Mechanical Vibration Controls.” 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fixed-plate heat exchangers so supply and exhaust 
airstreams flow in opposite directions. 

1. Install duct access doors in both supply and exhaust 
ducts, both upstream and downstream, for access to heat 
exchanger. Access doors and panels are specified in 
Division 15 Section "Duct Accessories." 

B. Install heat wheels so supply and exhaust airstreams flow in 
opposite directions and rotation is from exhaust side to 
purge section to supply side. 

1. Install access doors in both supply and exhaust ducts, 
both upstream and downstream, for access to wheel 
surfaces, drive motor, and seals. 

2. Install removable panels or access doors between supply 
and exhaust ducts on building side for bypass during 
startup. 

3. Access doors and panels are specified in Division 15 
Section "Duct Accessories." 
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4. For outdoor units: Provide waterproof roof with standing 
seam construction and positive slope to ensure water 
drainage. 

C. Install heat-pipe heat exchangers so supply and exhaust 
airstreams flow in opposite directions. Install flexible 
connectors on ducts to enable tilt control; make connections 
airtight and with slack to compensate for full tilt. 

1. Install heat exchanger with clearance space for heat-pipe 
coil removal. 

2. Install duct access doors in both supply and exhaust 
ducts, both upstream and downstream, for access to both 
sides of heat-pipe coil. Access doors and panels are 
specified in Division 15 Section "Duct Accessories." 

3. Install tilt-control components, including electronic 
controller, electric actuator and linkage, thermostats, 
and sensors. 

D. Install fixed-plate heat exchangers so supply and exhaust 
airstreams flow in opposite directions. 

1. Install duct access doors in both supply and exhaust 
ducts, both upstream and downstream, for access to heat 
exchanger. Access doors and panels are specified in 
Division 15 Section "Duct Accessories." 

E. Install floor-mounted units on 4-inch- high concrete base. 

F. Support suspended units from structure; use threaded steel 
rods. 

G. Install units with clearances for service and maintenance. 

H. Install new filters at completion of equipment installation 
and before testing, adjusting, and balancing. 

I. Pipe condensate drains from heat exchanger units and drain 
pans to nearest floor drain or roof drain; use ASTM B 88, 
Type L, drawn-temper copper water tubing with soldered 
joints, same size as condensate drain connection. Provide 
electrical heat trace for condensate drains for roof mounted 
equipment. 
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3.2 CONNECTIONS 

A. Piping installation requirements are specified in other 
Division 15 and 15 Sections. Drawings indicate general 
arrangement of piping, fittings, and specialties. Units shall 
be provided complete for single point connection to hydronic 
piping system. 

B. Install piping adjacent to machine to allow service and 
maintenance. 

C. Duct and fan installation requirements are specified in other 
Division 15 Sections. Drawings indicate general arrangement 
of ducts, fittings, and specialties. 

D. Ground equipment according to Division 16 Section "Grounding 
and Bonding." 

E. Connect wiring according to Division 16 Section "Conductors 
and Cables." 

F. Tighten electrical connectors and terminals according to 
manufacturer's published torque-tightening values. If 
manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized 
service representative to inspect field-assembled components 
and equipment installation, including piping and electrical 
connections. Report results in writing. 

1. Operational Test: After electrical circuitry has been 
energized, start units to confirm proper motor rotation 
and unit operation. 

2. Adjust seals and purge. 
3. Test and adjust controls and safeties. Replace damaged 

and malfunctioning controls and equipment. 
4. Set initial temperature and humidity set points. 
5. Set field-adjustable switches and circuit-breaker trip 

ranges as indicated. 

B. Air-to-air energy recovery equipment will be considered 
defective if it does not pass tests and inspections. 
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C. Remove malfunctioning units, replace with new units, and 
retest as specified above. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train 
Owner's maintenance personnel to adjust, operate, and 
maintain units. Refer to Division 15 Section "Mechanical 
General Requirements." 

END OF SECTION 15785 



 
 

 
 

 

HARDWARE SET NO. 46 (ADDED 02-12-16 FOR DOORS J153B, J161B & J161C) 

EACH TO HAVE:       
6 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
2 EA  FIRE EXIT HARDWARE 9849-L-F-06-LBL 626 VON 
2 EA  SFIC RIM HOUSING 80-129 626 SCH 
2 EA  SURFACE CLOSER 4021 689 LCN 
2 EA  MOUNTING PLATE 4020-18G 689 LCN 
2 EA  KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE 
2 EA  WALL STOP WS33 626 IVE 
1 SET  SEALS 107NA CL NGP 
1 SET  ASTRAGAL 115NA CL NGP 
2 EA  DOOR BOTTOM 423N AL NGP 
1 EA  THRESHOLD 411 AL NGP 
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WIRING BASED ON ELECTRONIC THEATRE CONTROLS
ALL WIRING IS TO BE BELDEN OR MANUFACTURER 
EQUIVALENT

B = BLUE LIGHTS (3) #14
D = DMX - BELDEN 9728
N = DMX - BELDEN1583A
U = UNISON - BELDEN 8471 + (1) #14
UV = UNISON w/ VOLTAGE - BELDEN 8471 + (2) #16 LV + (1) #14

2

Add No 2                        2-17-16

AutoCAD SHX Text
N101

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
CORRIDOR

AutoCAD SHX Text
J143

AutoCAD SHX Text
MEN'S

AutoCAD SHX Text
TOILET

AutoCAD SHX Text
N112

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
N102

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
VESTIBULE

AutoCAD SHX Text
N111

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
J162

AutoCAD SHX Text
DRESSING

AutoCAD SHX Text
ROOM

AutoCAD SHX Text
J163

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
J164

AutoCAD SHX Text
SCENE

AutoCAD SHX Text
SHOP

AutoCAD SHX Text
J166

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
CORRIDOR

AutoCAD SHX Text
J168

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STAIRWELL

AutoCAD SHX Text
J167

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
J147

AutoCAD SHX Text
CUSTODIAL

AutoCAD SHX Text
CLOSET

AutoCAD SHX Text
J148

AutoCAD SHX Text
ELECTRIC

AutoCAD SHX Text
CLOSET

AutoCAD SHX Text
J144

AutoCAD SHX Text
MAKE-UP

AutoCAD SHX Text
J146

AutoCAD SHX Text
STAIR

AutoCAD SHX Text
N107

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
J142

AutoCAD SHX Text
WOMEN'S

AutoCAD SHX Text
TOILET

AutoCAD SHX Text
J141

AutoCAD SHX Text
CORRIDOR

AutoCAD SHX Text
J149

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
CORRIDOR

AutoCAD SHX Text
N116

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STAIRWELL

AutoCAD SHX Text
N117

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
TOILET

AutoCAD SHX Text
N118

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STAGE

AutoCAD SHX Text
N114

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
CORRIDOR

AutoCAD SHX Text
N109

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
N113

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
CORRIDOR

AutoCAD SHX Text
N108

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
AUDITORIUM

AutoCAD SHX Text
M117

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
CUSTODIAL CLOSET

AutoCAD SHX Text
N104

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
N103

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
LOBBY

AutoCAD SHX Text
N106

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
N110

AutoCAD SHX Text
CONTROL 

AutoCAD SHX Text
BOOTH

AutoCAD SHX Text
N105

AutoCAD SHX Text
TICKET

AutoCAD SHX Text
BOOTH





20
15

 R
E

N
O

V
A

TI
O

N
S

FA
R

M
IN

G
TO

N
 P

U
B

LI
C

 S
C

H
O

O
LS

FA
R

M
IN

G
TO

N
 H

IG
H

 S
C

H
O

O
L

JOB NO. 151626C

REVISIONS:

DATE:

SHEET NO.:

February 1, 2016

PRELIMINARY

CONSTRUCTION

DESIGN DEVELOPMENT

FINAL RECORD

CHECKED BY:

DRAWN BY:

CONSULTING ENGINEERS
Peter Basso Associates Inc

JRD

GJZ

LIGHTING FIXTURE
SCHEDULE

E2.0



ICE

20
15

 R
E

N
O

V
A

TI
O

N
S

FA
R

M
IN

G
TO

N
 P

U
B

LI
C

 S
C

H
O

O
LS

FA
R

M
IN

G
TO

N
 H

IG
H

 S
C

H
O

O
L

JOB NO. 151626C

REVISIONS:

DATE:

SHEET NO.:

February 1, 2016

PRELIMINARY

CONSTRUCTION

DESIGN DEVELOPMENT

FINAL RECORD

CHECKED BY:

DRAWN BY:

CONSULTING ENGINEERS
Peter Basso Associates Inc

JRD

GJZ

FIRST LEVEL LIGHTING NEW
WORK PLAN - ZONE 'H'



20
15

 R
E

N
O

V
A

TI
O

N
S

FA
R

M
IN

G
TO

N
 P

U
B

LI
C

 S
C

H
O

O
LS

FA
R

M
IN

G
TO

N
 H

IG
H

 S
C

H
O

O
L

JOB NO. 151626C

REVISIONS:

DATE:

SHEET NO.:

February 1, 2016

PRELIMINARY

CONSTRUCTION

DESIGN DEVELOPMENT

FINAL RECORD

CHECKED BY:

DRAWN BY:

CONSULTING ENGINEERS
Peter Basso Associates Inc

JRD

GJZ

FIRST LEVEL LIGHTING NEW
WORK PLAN - ZONE 'L'



20
15

 R
E

N
O

V
A

TI
O

N
S

FA
R

M
IN

G
TO

N
 P

U
B

LI
C

 S
C

H
O

O
LS

FA
R

M
IN

G
TO

N
 H

IG
H

 S
C

H
O

O
L

JOB NO. 151626C

REVISIONS:

DATE:

SHEET NO.:

February 1, 2016

PRELIMINARY

CONSTRUCTION

DESIGN DEVELOPMENT

FINAL RECORD

CHECKED BY:

DRAWN BY:

CONSULTING ENGINEERS
Peter Basso Associates Inc

JRD

GJZ

FIRST LEVEL POWER NEW
WORK PLAN - ZONE 'J'



20
15

 R
E

N
O

V
A

TI
O

N
S

FA
R

M
IN

G
TO

N
 P

U
B

LI
C

 S
C

H
O

O
LS

FA
R

M
IN

G
TO

N
 H

IG
H

 S
C

H
O

O
L

JOB NO. 151626C

REVISIONS:

DATE:

SHEET NO.:

February 1, 2016

PRELIMINARY

CONSTRUCTION

DESIGN DEVELOPMENT

FINAL RECORD

CHECKED BY:

DRAWN BY:

CONSULTING ENGINEERS
Peter Basso Associates Inc

JRD

GJZ

FIRST LEVEL POWER NEW
WORK PLAN - ZONE 'L'



20
15

 R
E

N
O

V
A

TI
O

N
S

FA
R

M
IN

G
TO

N
 P

U
B

LI
C

 S
C

H
O

O
LS

FA
R

M
IN

G
TO

N
 H

IG
H

 S
C

H
O

O
L

JOB NO. 151626C

REVISIONS:

DATE:

SHEET NO.:

February 1, 2016

PRELIMINARY

CONSTRUCTION

DESIGN DEVELOPMENT

FINAL RECORD

CHECKED BY:

DRAWN BY:

CONSULTING ENGINEERS
Peter Basso Associates Inc

JRD

GJZ

FIRST LEVEL POWER NEW
WORK PLAN - ZONE 'N'






	ADDENDUM #2

