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under my direct supervision and responsible charge. 

Discipline:_ Mechanical & Electrical _______________ Stamp: 

Company Name:_ Innovative Engineers, Inc._____ 
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Telephone: 319-855-4115___________________ 

Name:_ Mohammed Abu-Hasan, PE__________       
       Responsibility: Mechanical & Electrical  
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ID Task Name Duration Start Finish

1 Bidding 25 days Tue 9/24/24 Mon 10/28/24

2 TSB Issuance 1 day Tue 9/24/24 Tue 9/24/24

3 Public Issuance 1 day Thu 9/26/24 Thu 9/26/24

4 Bid Period 11 days Thu 9/26/24 Thu 10/10/24

5 Pre-Bid Meeting 1 day Fri 10/4/24 Fri 10/4/24

6 Questions Due 0 days Mon 10/7/24Mon 10/7/24

7 Final Addenda Issued 1 day Tue 10/8/24 Tue 10/8/24

8 Close Date/Bids Due 0 days Thu 10/10/24Thu 10/10/24

9 Evaluation of Bids 3 days Thu 10/10/24Mon 10/14/24

10 NOI 0 days Mon 10/14/24Mon 10/14/24

11 Trade Contractor 

Contracts

10 days Tue 

10/15/24

Mon 

10/28/24

12 Pre-Construction 90 days Tue 10/29/24Mon 3/3/25

13 Submittals 20 days Tue 10/29/24Mon 11/25/24

14 Material 

Procurement

70 days Tue 

11/26/24

Mon 3/3/25

15 Scheduling Meeting 1 day Thu 2/20/25 Thu 2/20/25

16 Kick-Off Meeting 1 day Thu 2/27/25 Thu 2/27/25

17 Construction 20 days Mon 3/10/25Mon 4/7/25

18 Commencement 0 days Mon 3/10/25Mon 3/10/25

19 Mobilization 1 day Tue 3/11/25 Tue 3/11/25

20 Construction 

Duration

10 days Tue 3/11/25 Mon 

3/24/25

21 Substantial 

Completion

0 days Mon 

3/24/25

Mon 

3/24/25

22 Project Close-Out 10 days Tue 3/25/25 Mon 4/7/25

23 Final Completion 0 days Mon 4/7/25 Mon 4/7/25
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SECTION 23 05 00 – COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL   

1.1 RELATED SECTIONS 

A. Section 01 33 00 - Submittal Procedures. 

B. Section 01 74 21 - Construction / Demolition Waste Management and Disposal. 

C. Section 01 78 00 - Closeout Submittals. 

1.2 SUBMITTALS 

A. Submittals: in accordance with Section 01 33 00 - Submittal Procedures.  

B. Shop drawings; submit drawings stamped and signed for approval by Owner.  

C. Shop drawings to show: 
1. Mounting arrangements.  
2. Operating and maintenance clearances. 

D. Shop drawings and product data accompanied by: 
1. Detailed drawings of bases, supports, and anchor bolts.  
2. Acoustical sound power data, where applicable.  
3. Points of operation on performance curves.  
4. Manufacturer to certify current model production.  
5. Certification of compliance to applicable codes. 

E. Closeout Submittals: 
1. Provide operation and maintenance data for incorporation into manual specified in 

Section 01 78 00 - Closeout Submittals.  
2. Operation and maintenance manual approved by, and final copies deposited with, Owner 

before final inspection.  
3. Operation data to include: 
4. Control schematics for systems including environmental controls.  
5. Description of systems and their controls.  
6. Description of operation of systems at various loads together with reset schedules and 

seasonal variances.  
7. Operation instruction for systems and component.  
8. Description of actions to be taken in event of equipment failure.  
9. Valves schedule and flow diagram.  
10. Color coding chart. 

F. Maintenance data to include: 
1. Servicing, maintenance, operation and trouble-shooting instructions for each item of 

equipment.  
2. Data to include schedules of tasks, frequency, tools required and task time. 

G. Performance data to include: 
1. Equipment manufacturer's performance datasheets with point of operation as left after 

commissioning is complete.  
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2. Equipment performance verification test results.  
3. Special performance data as specified.  
4. Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, 

Adjusting and Balancing for HVAC. 

H. Approvals: 
1. Submit 2 copies of draft Operation and Maintenance Manual to Owner for approval. 

Submission of individual data will not be accepted unless directed by Owner.  
2. Make changes as required and re-submit as directed by Owner. 

I. Additional data: 
1. Prepare and insert into operation and maintenance manual additional data when need for 

it becomes apparent during specified demonstrations and instructions. 

J. Site records: 
1. Owner will provide one (1) set of reproducible mechanical drawings or AutoCAD files. 

Provide sets of white prints as required for each phase of work. Mark changes as work 
progresses and as changes occur. Include changes to existing mechanical systems, 
control systems and low voltage control wiring.  

2. Transfer information weekly to reproducibles, revising reproducibles to show work as 
actually installed.  

3. Use different colour for each service.  
4. Make available for reference purposes and inspection. 

K. As-built drawings: 
1. Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built 

drawings.  
2. Identify each drawing in lower right hand corner in letters at least 1/2 inch high as follows: 

- "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW 
MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).  

3. Submit to Owner for approval and make corrections as directed.  
4. Perform testing, adjusting and balancing for HVAC using as-built drawings.  
5. Submit completed reproducible as-built drawings with Operating and Maintenance 

Manuals. 

L. Submit copies of as-built drawings for inclusion in final TAB report. 

1.3 QUALITY ASSURANCE 

A. Quality Assurance: in accordance with Section 01 45 00 - Quality Control.  

B. Health and Safety Requirements: do construction occupational health and safety in accordance 
with Section 01 35 29.06 - Health and Safety Requirements. 

1.4 MAINTENANCE 
A. Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows: 

1. One casing joint gasket for each size pump.  
2. One head gasket set for each heat exchanger. 
3. One filter cartridge or set of filter media for each filter or filter bank in addition to final 

operating set. 

B. Provide one set of special tools required to service equipment as recommended by manufacturers 
and in accordance with Section 01 78 00 - Closeout Submittals.  
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C. Furnish one commercial quality grease gun, grease and adapters to suit different types of grease 
and grease fittings. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Waste Management and Disposal: 

1. Construction/Demolition Waste Management and Disposal: separate waste materials for 
reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste 
Management and Disposal. 

PRODUCTS  

1.6 MATERIALS 

A. All materials used on this project shall be new and Owner approved unless noted otherwise. 

EXECUTION 

1.7 PAINTING, REPAIRS AND RESTORATION 

A. Do painting in accordance with Section 09 91 23 - Interior Painting.  

B. Prime and touch up marred finished paintwork to match original.  

C. Restore to new condition, finishes which have been damaged. 

1.8 CLEANING 

A. Clean interior and exterior of all systems including strainers. Protect open ends of ducts, diffusers, 
grilles and registers during construction to prevent ingress of dust and dirt into interior of 
ducts. If dust or dirt is detected prior to startup, vacuum interior of all ducts and air handling 
units. Prior to vacuuming use video camera to record condition of ductwork. Also use video 
camera to record condition of ducts after cleaning. 

1.9 FIELD QUALITY CONTROL 

A. Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and 
submit report as described in PART 1 - SUBMITTALS. 

1. Submit tests as specified in other sections of this specification. 

B. Manufacturer's Field Services: 

1. Obtain written report from manufacturer verifying compliance of Work, in handling, installing, 
applying, protecting and cleaning of product and submit Manufacturer's Field Reports as 
described in PART 1 - SUBMITTALS.  

2. Provide manufacturer's field services consisting of product use recommendations and periodic 
site visits for inspection of product installation in accordance with manufacturer's 
instructions.  
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3. Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE. 

1.10 DEMONSTRATION 

A. Owner will use equipment and systems for test purposes prior to acceptance. Contractor to supply 
labour, material, and instruments required for testing.  

B. Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance 
personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems 
and equipment during regular work hours prior to acceptance.  

C. Use operation and maintenance manual, as-built drawings, and audio visual aids as part of 
instruction materials.  

D. Instruction duration time requirements as specified in appropriate sections.  

E. Owner may record these demonstrations on video tape for future reference. 

1.11 PROTECTION 

A. Protect equipment and systems openings from dirt, dust, and other foreign materials with 
materials appropriate to system. 

  

END OF SECTION 
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SECTION 23 05 05 – SELECTIVE DEMOLITION FOR HEATING, VENTILATION, AND AIR 
CONDITIONING (HVAC) 

PART 1 - GENERAL   

1.1 SUMMARY 

A. This Section includes requirements for selective demolition and removal of heating, ventilation 
and air conditioning systems, controls and automated automation components, and related 
mechanical components and incidentals required to complete work described in this Section. 

1.2 RELATED SECTIONS 

A. Section 01 74 00 – Cleaning. 

B. Section 01 74 21 – Construction / Demolition Waste Management and Disposal  

C. Section 23 08 02 – Cleaning and Start-up of Mechanical Piping Systems. 

1.3 REFERENCE STANDARDS 

A. CSA Group (CSA) 

1. CSA S350, Code of Practice for Safety in Demolition of Structures. 

1.4 DEFINITIONS 

A. Demolish: Detach items from existing construction and legally dispose of items off site, unless 
indicated as removed and salvaged, or removed and reinstalled. 

B. Remove: Planned deconstruction and disassembly of electrical items from existing construction 
including removal of conduit, junction boxes, cabling and wiring from electrical component to 
panel taking care not to damage adjacent assemblies designated to remain; legally dispose of 
items off site, unless indicated as removed and salvaged, or removed and reinstalled. 

C. Remove and Salvage: Detach items from existing construction and deliver them to Owner ready 
for reuse. 

D. Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and 
reinstall them where indicated. 

E. Existing to Remain: Existing items of construction that are not removed and that are not otherwise 
indicated as being removed and salvaged, or removed and reinstalled. 

F. Hazardous Substances: Dangerous substances, dangerous goods, hazardous commodities and 
hazardous products may include asbestos, mercury and lead, PCB's, poisons, corrosive agents, 
flammable substances, radioactive substances, or other material that can endanger human health 
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or wellbeing or environment if handled improperly as defined by the Federal Hazardous Products 
Act (RSC 1985) including latest amendments. 

1.5 ADMINISTRATIVE REQUIREMENTS    

A. Coordination: Coordinate work of this Section to avoid interference with work by other Sections. 

B. Account for Owner's continued occupancy requirements during selective demolition and schedule 
staged occupancy and worksite activities.  

1.6 SITE CONDITIONS 

A. Condition of materials identified as being salvaged or demolished are based on their observed 
condition on date that tender is accepted. 

1.7 SALAVAGE AND DEBRIS MATERIALS 

A. Demolished items become Contractor's property and will be removed from Project site; except for 
items indicated as being reused, salvaged, or otherwise indicated to remain Owner’s property or 
credited to Owner’s account. 

B. Carefully remove materials and items designated for salvage and store in a manner to prevent 
damage or devaluation of materials 

PART 2 - PRODUCTS 

2.1       MATERIALS 

A. Use only new materials required for completion or repair matching materials damaged during 
performance of work of this Section; new materials are required to meet assembly or system 
characteristics as existing systems indicated to remain and as required by the Authority Having 
Jurisdiction. 

B. Use listed fire stopping materials compatible with existing fire stopping systems where removal or 
demolition work affects rated assemblies, restore to match existing fire rated performance. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Visit site, thoroughly examine and become familiar with conditions that may affect the work of this 
Section before tendering the Bid; Owner will not consider claims for extras for work or materials 
necessary for proper execution and completion of the contract that could have been determined 
by a site visit. 

B. Identify on-site removal of walls and ceiling to facilitate the work. 
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C. Identify on-site testing of ductwork and equipment to facilitate the work. 

3.2 PREPARATION 

A. Protect systems and components indicated to remain in place during selective demolition 
operations and as follows: 
1. Prevent movement and install bracing to prevent settlement or damage of adjacent 

services and parts of existing buildings scheduled to remain. 
2. Notify Owner and cease operations where safety of buildings being demolished, adjacent 

structures or services appears to be endangered and await additional instructions before 
resuming demolition work specified in this Section. 

3. Prevent debris from blocking drainage inlets. 
4. Protect mechanical systems that must remain in operation. 
5. Ensure hazardous materials are removed or abated prior to commencing demolition. 
6. For components intended for relocation and reuse, remove, store, protect, clean and 

reinstall and connect to HVAC systems, and recommission. 

B. Sequence demolition work so that interference with the use of the building by the Owner and 
users is minimized and as follows: 

1. Prevent debris from endangering the safe access to and egress from occupied buildings. 

2. Notify Owner and cease operations where safety of occupants appears to be endangered 
and await additional instructions before resuming demolition work specified in this 
Section. 

3.3 EXECUTION 

A. Disconnect and temporarily cap gas supply and electrical services in accordance with 
requirements of local Authority Having Jurisdiction. 

B. Do not disrupt active or energized utilities without approval of the Owner. 

C. Erect and maintain dust proof and weather tight partitions to prevent the spread of dust and fumes 
to occupied building areas; remove partitions when complete. 

D. Demolish parts of existing building to accommodate new construction and remedial work as 
indicated. 

E. At end of each work day, leave worksite in safe condition. 

F. Perform demolition work in a neat and workmanlike manner: 
1. Remove any tools or equipment after completion of work, and leave site clean and ready 

for subsequent renovation work. 
2. Repair and restore damages caused as a result of work of this Section to match existing 

materials and finishes. 

G. Conduct demolition of HVAC systems in accordance with local Authority Having Jurisdiction (AHJ) 
including the requirements of the Iowa Department of Corrections. 

H. Coordinate removal of fuel oil tank with Iowa Department of Natural Resources.  Provide IDNR 
with all required information, e.g.-tank registration numbers, soil test reports, etc. and secure all 
permitting required by the DNR.  All expenses associated with meeting IDNR fuel tank 
decommissioning requirements and regulations are to be included in the contractor’s base bid.  
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3.4 CLOSEOUT ACTIVITIES 

A. Arrange for legal disposal and remove demolished materials to accredited provincial landfill site or 
alternative disposal site (recycle center).  Waste liquid fuels are to be disposed of in a manner 
acceptable to the Iowa Department of Natural Resources. 

END OF SECTION 23 05 05 
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SECTION 23 05 13 – COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  
1. Electrical motors, drives and guards for mechanical equipment and systems.  
2. Supplier and installer responsibility indicated in Motor, Control and Equipment Schedule 

on electrical drawings and related mechanical responsibility is indicated on Mechanical 
Equipment Schedule on mechanical drawings.  

3. Control wiring and conduit specified in Division 26. Control wiring 50V or less for systems 
specified in Division 21, 22, 23 and 25 is by Division 25. 

1.2 RELATED SECTIONS: 

A. Section 01 33 00 - Submittal Procedures. 

B. Section 01 74 21 – Construction/Demolition Waste Management and Disposal  

1.3 REFERENCES 

A. American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)  
1. ASHRAE 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential 

Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance Standard).  

B. International Energy Conservation Code for Buildings (IECC). 

C. Hazardous Materials Information System (HMIS). 
1. Material Safety Data Sheets (SDS).  

D. National Electrical Manufacturers Association (NEMA). 

1.4 SUBMITTALS 

A. Submittals: in accordance with Section 01 33 00 - Submittal Procedures. 

B. Product Data: 
1. Submit manufacturer's printed product literature, specifications and datasheet in 

accordance with Section 01 33 00 - Submittal Procedures.  Include product 
characteristics, performance criteria, and limitations.  
a. Submit two copies of Workplace Hazardous Materials Information System (HMIS) 

Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - 
Submittal Procedures.   

2. Shop Drawings:   Submit drawings stamped and signed for approval by Owner. 

3. Quality Control: in accordance with Section 01 45 00 - Quality Control.  
a. Certificates: submit certificates signed by manufacturer certifying that materials 

comply with specified performance characteristics and physical properties.  
b. Instructions: submit manufacturer's installation instructions.  
c. Owner will make available one (1) copy of systems supplier's installation 

instructions.  
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4. Closeout Submittals  
a. Provide maintenance data for motors, drives and guards for incorporation into 

manual specified in Section 01 78 00 - Closeout Submittals.  

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: work to be performed in compliance with Environmental Protection 
Agency (EPA), Iowa Department of Natural Resources (IDNR), and all other current and 
applicable state and local regulations.  

B. Health and Safety Requirements: do construction occupational health and safety in accordance 
with Section 01 35 29.06 - Health and Safety Requirements.  

1.6 DELIVERY, STORAGE, AND HANDLING    

A. Packing, shipping, handling and unloading:  
1. Deliver, store and handle in accordance with Section 01 61 00 - Common Product 

Requirements.  
2. Deliver, store and handle materials in accordance with manufacturer's written instructions.  

B. Waste Management and Disposal:  
1. Construction/Demolition Waste Management and Disposal: separate waste materials for 

reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste 
Management and Disposal.  

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Motors to be premium efficiency, in accordance with current energy efficiency standards and the 
requirements of ASHRAE 90.1. 

2.2 MOTORS 

A. Provide motors for mechanical equipment as specified. 

B. Motors under  1/2 HP : speed as indicated, continuous duty, built-in overload protection, resilient 
mount, single phase, 120 V, unless otherwise specified or indicated. 

C. Motors 1/2 HP and larger: NEMA, Class B, 1.15 service factor, squirrel cage induction, premium 
efficiency, speed as indicated, continuous duty, enclosure as indicated, ball bearing, maximum 
temperature rise 40

o 
C, 208V 3 phase, unless otherwise indicated, for inverted duty for variable 

frequency drives. 

D. Motors for use with variable frequency drives are to be provided with shaft grounding brushes. 

2.3 TEMPORARY MOTORS 

A. If delivery of specified motor will delay completion or commissioning work, install motor approved 
by Owner for temporary use. Work will only be accepted when specified motor is installed. 
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2.4 DRIVE GUARDS 

A. Provide guards for unprotected drives. 

B. Provide means to permit lubrication and use of test instruments with guards in place. 

C. Guard for flexible coupling: 
1. "U" shaped, minimum 1/16 inch thick galvanized mild steel. 
2. Securely fasten in place. 
3. Removable for servicing. 

PART 3 - EXECUTION 

3.1 MANUFACTURER'S INSTRUCTIONS  

A. Compliance: comply with manufacturer's written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheet.  

3.2 INSTALLATION  

A. Fasten securely in place.  

B. Make removable for servicing, easily returned into, and positively in position.  

3.3 FIELD QUALITY CONTROL    

A. Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and 
submit report as described in PART 1 - SUBMITTALS.   
1. As specified in other sections of this specification. 

B. Manufacturer's Field Services:  
1. Obtain written report from manufacturer verifying compliance of Work, in handling, 

installing, applying, protecting and cleaning of product and submit Manufacturer's Field 
Reports as described in PART 1 - SUBMITTALS.  

2. Provide manufacturer's field services consisting of product use recommendations and 
periodic site visits for inspection of product installation in accordance with manufacturer's 
instructions.  

3. Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.  

3.4 CLEANING    

A. Proceed in accordance with Section 01 74 00 - Cleaning.  

B. Upon completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools and equipment.  

END OF SECTION 23 05 13 
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SECTION 23 05 15 – COMMON INSTALLATION REQUIREMENTS FOR HVAC PIPEWORK 

PART 1 - GENERAL 

1.1 RELATED SECTIONS 

A. Section 01 74 00 – Cleaning. 

B. Section 01 74 21 – Construction / Demolition Waste Management and Disposal  

C. Section 07 84 00 – Firestopping. 

D. Section 23 08 02 – Cleaning and Start-up of Mechanical Piping Systems. 

1.2 WASTE MANAGEMENT AND DISPOSAL    

A. Separate and recycle waste materials in accordance with Section 01 74 21 - 
Construction/Demolition Waste Management and Disposal.  

B. Remove from site and dispose of packaging materials at appropriate recycling facilities.  

C. Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging 
material in appropriate on-site bins for recycling in accordance with Waste Management Plan.  

D. Divert unused metal materials from landfill to metal recycling facility approved by Owner.   

1.3 QUALITY ASSURANCE 

A. Installers to be certified to journeyperson. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.1 CONNECTIONS TO EQUIPMENT 

A. In accordance with manufacturer's instructions unless otherwise indicated. 

B. Use valves and either unions or flanges for isolation and ease of maintenance and assembly. 
1. Unions are not required in installations using grooved mechanical couplings (The 

couplings shall serve as unions). 

C. Use double swing joints when equipment is mounted on vibration isolation and when piping is 
subject to movement. 
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D. The flexible type grooved joint couplings may be used in lieu of a flexible connector at equipment 
connections for vibration attenuation and stress relief. Couplings shall be placed in close proximity 
to the source of the vibration, as per manufacturer’s recommendations. 

3.2 CLEARANCES 

A. Provide clearance around systems, equipment and components for observation of operation, 
inspection, servicing, maintenance and as recommended by manufacturer. 

B. Provide space for disassembly, removal of equipment and components as recommended by 
manufacturer or as indicated (whichever is greater) without interrupting operation of other system, 
equipment, components. 

3.3 DRAINS 

A. Install piping with grade in direction of flow except as indicated. 

B. Install drain valve at low points in piping systems, at equipment and at section isolating valves. 

C. Pipe each drain valve discharge separately to above nearest floor drain. Discharge to be visible. 

D. Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end male 
thread, cap and chain. 

3.4 AIR VENTS 

A. Install automatic air vents at high points in piping systems or as indicated on drawings. 

B. Install isolating valve at each automatic air valve. 

C. Install drain piping to nearest floor drain location and terminate where discharge is visible. 

3.5 DIELECTRIC WATERWAY FITTINGS AND COUPLINGS 

A. General: Compatible with system, to suit pressure rating of system. 

B. Locations: Where dissimilar metals are joined. 

C. NPS 2 and under: Isolating waterway fittings, unions or bronze valves. 
1. Waterway fittings shall be complete with thermoplastic liner. 

D. Over NPS 2: Isolating waterway fittings and flanges. 
1. Waterway fittings shall be complete with thermoplastic liner. 

3.6 PIPEWORK INSTALLATION 

A. Installation by certified journeyperson. 

B. Screwed fittings jointed with Teflon tape or pipe dope as recommended by manufacturer. 
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C. Grooved joint couplings and fittings shall be installed in accordance with the manufacturer’s 
written installation instructions. 
1. Gaskets shall be verified as suitable for the intended service prior to installation. Gaskets 

shall be molded and produced by the coupling manufacturer. 
2. The grooved coupling manufacturer’s factory trained representative shall provide on-site 

training for contractor’s field personnel in the use of grooving tools, application of groove, 
and installation of grooved joint products. The manufacturer’s representative shall 
periodically visit the jobsite and review installation. Contractor shall remove and replace 
any joints deemed improperly installed. 
a. Pro-Press Piping may be used for ½” to 4” copper piping where approved by the 

Engineer and the Owner.  Pro-Press piping is to be pressure tested and any leaks 
corrected prior to application of pipe insulation.  Transition from copper to steel 
piping shall be made with approved dielectric flanges. 

b. Protect openings against entry of foreign material. 
c. Install to isolate equipment and allow removal without interrupting operation of 

other equipment or systems. 
d. Assemble piping using fittings manufactured to ANSI standards. 
e. Saddle type branch fittings may be used on mains if branch line is no larger than 

half the size of main. 
1. Hole saw (or drill) and ream main to maintain full inside diameter of 

branch line prior to welding saddle. 
f. Install exposed piping, equipment, rectangular cleanouts and similar items 

parallel or perpendicular to building lines. 
g. Install concealed pipework to minimize furring space, maximize headroom, 

conserve space. 
h. Slope piping, except where indicated, in direction of flow for positive drainage and 

venting. 
i. Install, except where indicated, to permit separate thermal insulation of each pipe. 
j. Group piping wherever possible and as indicated. 
k. Ream pipes, remove scale and other foreign material before assembly. 
l. Use eccentric reducers at pipe size changes to ensure positive drainage and 

venting.  Eccentric reducers are to be installed with level flowline along the 
change of pipe sizes. 

m. Provide for thermal expansion as indicated. 
n. Valves: 

1. Install in accessible locations. 
2. Remove interior parts before soldering. 
3. Install with stems above horizontal position unless otherwise indicated. 
4. Valves accessible for maintenance without removing adjacent piping. 
5. Install globe valves in bypass around control valves. 
6. Use ball or butterfly valves at branch take-offs for isolating purposes 

except where otherwise specified. 
7. Install butterfly valves between weld neck flanges to ensure full 

compression of liner. 
8. Install ball valves for glycol service. 
9. Use chain operators on valves NPS 2-1/2 and larger where installed 

more than 8 feet above floor in Mechanical Rooms. 
o. Check Valves: 

1. Install silent check valves on discharge of pumps and in vertical pipes 
with downward flow and elsewhere as indicated. 

2. Install swing check valves in horizontal lines on discharge of pumps and 
elsewhere as indicated. 
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3.7 FLUSHING OUT OF PIPING SYSTEMS 

A. In accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems. 

B. Before start-up, clean interior of piping systems in accordance with requirements of Section 01 74 
00 - Cleaning supplemented as specified in relevant sections of other Divisions. 

C. Preparatory to acceptance, clean and refurbish equipment and leave in operating condition, 
including replacement of filters in piping systems. 

3.8 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK 

A. Advise Owner, 48 hours minimum prior to performance of pressure tests. 

B. Pipework: Test as specified in relevant sections of other sections or Divisions. 

C. Maintain specified test pressure without loss for four (4) hours minimum unless specified for 
longer period of time in relevant sections of other Divisions. 

D. Prior to tests, isolate equipment and other parts which are not designed to withstand test pressure 
or media. 

E. Conduct tests in presence of Owner.  Work to be carried out in off hours after 5 p.m., weekends 
or holidays. 

F. Pay costs for repairs or replacement, retesting, and making good. Owner to determine whether 
repair or replacement is appropriate. 

G. Insulate or conceal work only after approval and certification of tests by Owner. 

3.9 EXISTING SYSTEMS 

A. Connect into existing piping systems at times approved by Owner. Work to be carried out off 
hours after 5 p.m., weekends or holidays. 

B. Request written approval ten (10) working days minimum, prior to commencement of work. 

C. Be responsible for damage to existing plant by this work. 

D. Ensure daily clean-up of existing areas. 

END OF SECTION 23 05 15 
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SECTION 23 05 17 – PIPE WELDING 

PART 1 - GENERAL 

RELATED SECTIONS 

A. Section 01 74 21 – Construction/Demolition Waste Management and Disposal  

B. Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 

C. Section 23 21 13.02 - Hydronic Systems:  Steel 

REFERENCES 
D. American National Standards Institute/American Society of Mechanical Engineers. 

(ANSI/ASME) 
1. ANSI/ASME B31.1, Power Piping. 

2. ANSI/ASME B31.3, Process Piping.  

3. ANSI/ASME B31.5, Refrigeration Piping and Heat Transfer Components.  

4. ANSI/ASME B31.9 Building Services. 

5. ANSI/ASME Boiler and Pressure Vessel Code 

a. Section I: Power Boilers. 

b. Section V: Nondestructive Examination. 

c. Section IX: Welding and Brazing Qualifications. 
E. American National Standards Institute/American Water Works Association (ANSI/AWWA) 

1. ANSI/AWWA C206, Field Welding of Steel Water Pipe. 
F. American Welding Society (AWS) 

1. AWS C1.1, Recommended Practices for Resistance Welding. 

2. AWS Z49.1, Safety Welding, Cutting and Allied Process. 

3. AWS W1, Welding Inspection Handbook. 

D. American Standards for Testing and Materials (ASTM) 
1. Standards for Welding: 4

th
 Edition 

2. Local and national regulations:  Boiler, Pressure Vessel and Compressed Gas 
Regulations. 

QUALIFICATIONS` 

G. Welders: 
1. Welding qualifications in accordance with AWS certification. 

2. Use qualified and licensed welders possessing certificate for each procedure 
performed from authority having jurisdiction. 

3. Furnish welder's qualifications to Owner. 

4. Each welder to possess identification symbol issued by authority having jurisdiction. 

H. Inspectors 
1. Inspectors qualified to AWS certification. 
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QUALITY ASSURANCE 

I. Registration of welding procedures in accordance with AWS, state, and local regulations. 

J. Copy of welding procedures available for inspection. 

WASTE MANAGEMENT AND DISPOSAL 

K. Separate and recycle waste materials in accordance with Section 01 74 21 – Construction / 
Demolition Waste Management and Disposal, and with the Waste Reduction Workplan. 

L. Remove from site and dispose of all packaging materials at appropriate recycling facilities. 

M. Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard 
packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan. 

N. Divert unused metal materials from landfill to metal recycling facility as approved by Owner. 

PART 2 - PRODUCTS 

2.1 ELECTRODES 

A. Electrodes: in accordance with AWS recommendations. 

PART 3 - EXECUTION 

3.1 WORKMANSHIP 

A. Welding: in accordance with ANSI/ASME B31.1 B31.3, B 31.5, B31.9, ANSI/ASME Boiler and 
Pressure Vessel Code, Sections I and IX and ANSI/AWWA C206, using procedures 
conforming to AWS C1.1, and special procedures specified elsewhere in Mechanical Division 
and applicable requirements of provincial authority having jurisdiction. 

3.2 INSTALLATION REQUIREMENTS 

A. Identify each weld with welder's identification symbol. 

B. Backing rings: 
1. Where used, fit to minimize gaps between ring and pipe bore. 
2. Do not install at orifice flanges. 

C. Fittings: 
1. NPS 2 and smaller: install welding type sockets. 
2. Branch connections: install welding tees or forged branch outlet fittings. 
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3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS 

A. Review weld quality requirements and defect limits of applicable codes and standards with Owner 
before work is started. 

B. Formulate "Inspection and Test Plan" in co-operation with Owner. 

C. Do not conceal welds until they have been inspected, tested and approved by inspector. 

D. Provide for inspector to visually inspect welds during early stages of welding procedures in 
accordance with Welding Inspection Handbook. Repair or replace defects as required by codes 
and as specified. 

3.5 SPECIALIST EXAMINATIONS AND TESTS 

A. General: 

1. To ANSI/ASME Boiler and Pressure Vessels Code, Section V, CSA B51 and 
requirements of authority having jurisdiction. 

2. Inspect and test welds in accordance with "Inspection and Test Plan" by non-destructive 
visual examination and magnetic particle (hereinafter referred to as "particle") tests and/or 
spot or full gamma ray radiographic (hereinafter referred to as "radiography") tests. As per 
applicable reference standard or as specified. 

B. Hydrostatically test welds to requirements of ANSI/ASME B31.1. 

C. Visual examinations: include entire circumference of weld externally and wherever possible 
internally. 

D. Failure of visual examinations: 

1. Upon failure of welds by visual examination, perform additional testing as directed by 
Owner of total of up to 10 % of welds, selected at random by Owner by radiographic tests. 

3.6 DEFECTS CAUSING REJECTION 

A. As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code. 

3.7 REPAIR OF WELDS WHICH FAILED TESTS 

A. Re-inspect and re-test repaired or re-worked welds at Contractor's expense. 

END OF SECTION 23 05 17 
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SECTION 23 05 19.13 – THERMOMETERS AND PRESSURE GAUGES – PIPING SYSTEMS 

PART 1 - GENERAL 

SECTION INCLUDES 

A. Materials and installation for thermometers and pressure gauges in piping systems.  

RELATED SECTIONS 

A. Section 01 33 00 – Submittal Procedures 

B. Section 01 74 21 – Construction/Demolition Waste Management and Disposal 

C. Section 23 05 23.01 – Valves - Bronze 

D. Section 23 05 53.01 – Mechanical Identification 

REFERENCES 

A. American Society of Mechanical Engineers (ASME) 

1. ASME B40.100, Pressure Gauges and Gauge Attachments. 

2. ASME B40.200, Thermometers, Direct Reading and Remote Reading. 

SUBMITTALS 

A. Submit in accordance with Section 01 33 00 – Submittal Procedures. 

B. Submit shop drawings and product data. 

C. Submit manufacturer’s product data for following items: 
1. Thermometers 
2. Pressure Gauges 
3. Ball Valves 
4. Wells 

HEALTH AND SAFETY 

A. Do construction occupational health and safety in accordance with Section 01 35 29.06 – Health 
and Safety Requirements. 

WASTE MANAGEMENT AND DISPOSAL 

A. Separate waste materials for reuse and recycling in accordance with Section 01 74 21 – 
Construction/Demolition Waste Management and Disposal. 

B. Collect, separate and place in designated containers for reuse and recycling, paper, plastic, 
polystyrene, corrugated cardboard packaging, steel, metal, in accordance with Waste 
Management Plan. 
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C. Fold up metal banding, flatten and place in designated area for recycling. 

D. Place materials defined as hazardous or toxic waste in designated containers. 

E. Ensure emptied containers are sealed, labelled and stored safely for disposal away form children. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Design point to be at mid point of scale or range. 

B. Ranges: dual imperial and metric.  

2.2 DIRECT READING THERMOMETERS 

A. Industrial, variable angle type, liquid filled, accuracy ± l scale division, 9 inch scale length: to 
ASME B40.200. 

2.3 REMOTE READING THERMOMETERS 

A. 4 inch diameter liquid filled or vapor activated dial type: to ASME B40.200, accuracy within one 
scale division, brass movement, stainless steel capillary, stainless steel spiral armour, stainless 
steel bulb and polished brass or stainless steel case for wall mounting. 

2.4 THERMOMETER WELLS 

A. Copper pipe: copper or bronze. 

B. Steel pipe: brass or stainless steel. 

2.5 PRESSURE GAUGES 

A. Dial type: 4-1/2 inch to ASME B40.100, Grade 2A, stainless steel or phosphor bronze bourdon 
tube having 0.5% accuracy full scale, 1% accuracy for liquid filled. 

B. Provide: 
1. Siphon for steam service. 
2. Snubber for pulsating operation. 
3. Diaphragm assembly for corrosive service. 
4. Gasketted pressure relief back with solid front. 
5. Bronze ball valve to Section 23 05 23.01 – Valves – Bronze. 
6. Oil filled for high vibration applications, such as pumps. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Install so they can be easily read from floor or platform. If this cannot be accomplished, 
install remote reading units. 

B. Install between equipment and first fitting or valve. 

3.2 THERMOMETERS 

A. Install in wells on piping. Provide heat conductive material inside well. 

B. Install on inlet and outlet of: 
1. Boilers. 
2. In other locations as indicated. 

C. Install wells to accommodate thermometers as required. 

D.  Use extensions where thermometers are installed through insulation. 

3.3 PRESSURE GAUGES 

A. Install in following locations: 
1. Suction and discharge of pumps. (Liquid filled.) 
2. Upstream and downstream of PRV's. 
3. Upstream and downstream of control valves. 
4. Outlet of boilers. 
5. In other locations as indicated. 

B. Install ball valves. 

C. Use extensions where pressure gauges are installed through insulation. 

3.4 NAMEPLATES 

A. Install engraved plastic nameplates as specified in Section 23 05 53.01 - Mechanical 
Identification, identifying medium. 

END OF SECTION 
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SECTION 23 05 20 - PIPING SPECIALTIES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section describes piping specialties for HVAC piping systems. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 23 05 29, Hangers and Supports for HVAC Piping and Equipment 

B. Section 23 05 45, Seismic Restraints for HVAC Piping and Equipment 

C. Section 23 05 53, Identification for HVAC Piping and Equipment 

D. Section 23 07 19, HVAC Insulation 

E. Division 26, Electrical 

1.3 REFERENCES 

A. ASME:  American Society of Mechanical Engineers 
1. ASME BPVC: Boiler and Pressure Vessel Code for Unfired Vessels 

B. IEEE:  Institute of Electrical and Electronics Engineers 
1. IEEE Bulletin 515: Standard for the Testing, Design, Installation, and Maintenance of 

Electrical Resistance Trace Heating for Industrial Applications 

C. NEC:  National Electric Code 

1.4 SUBMITTALS 

A. For each item specified herein, submit product/material data; shop drawings; operation and 
maintenance data; as-constructed data; installation, startup, and testing manuals; operation and 
maintenance manuals; and as-constructed drawings. 

PART 2 - PRODUCTS 

2.1 SYSTEM SPECIALTIES 

A. Automatic Air Vents:   
1. Acceptable Manufacturers:  

a. Taco 
b. Amtrol  
c. Armstrong  
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d. Spirax/Sarco 
e. Approved equivalent. 

2. Description:  Water main type, cast brass body, built-in check valve, 1/8-inch I.P.S. top 
tapping for moisture discharge, 3/4-inch size, 150 psi operating pressure. 

B. Pressure/Temperature Test Plug: 
1. Acceptable Manufacturers:  

a. Petersen Engineering, Inc.,  
b. Trerice Flow Design 
c. Approved equivalent. 

2. General:  1/2-inch N.P.T. fitting to receive either a temperature or pressure probe 
1/8-inch o.d., fitted with a color coded and marked cap with gasket. 

3. Material:  Solid brass with valve core of Nordel. 
4. Rating:  Minimum 300 psig at 275ºF. 
5. Gauges and Thermometers:  Provide two pressure gauge adapters with 1/8-inch o.d. 

probe and two 5-inch stem pocket test thermometers, 25-125ºF for chilled water, 
40-240ºF for heating water. 

2.2 STRAINERS 

A. Acceptable Manufacturers: 
1. Taco 
2. Armstrong  
3. Spirax/Sarco  
4. Steamflo  
5. Mueller  
6. Approved equivalent. 
7. For grooved coupling systems:  Victaulic Series 732 or approved equivalent. 

B. Wye Pattern: 
1. Bronze:  Bronze body, 2-inch and below screwed, 250 psi, 1/16-inch perforated type 304 

stainless steel screen. 
2. Cast Iron:  Cast iron body, 2-inch and below screwed, 2 1/2-inch and above flanged, 

125 psi, 1/16-inch perforated type 304 stainless screen. 
3. Cast Iron, High Pressure:  Cast iron body, 2-inch and below screwed, 2 1/2-inch and 

above flanged, 250 psi, 1/16-inch perforated type 304 stainless screen. 

2.3 BLADDER EXPANSION TANK SYSTEM (HYDRONIC SYSTEMS) 

A. Acceptable Manufacturers:   
1. Taco 
2. Amtrol  
3. Bell & Gossett  
4. Armstrong  
5. Wheatley 
6. Approved equivalent. 

B. Expansion Tank:  Bladder type expansion type of welded steel, constructed and stamped in 
accordance with ASME code for 125 psi working pressure.  Support with steel legs or bases for 
vertical installation.  Bladder shall be pre-charged with compressed air to minimum fill pressures 
as indicated. 

C. Configure bladder type expansion tanks with a replaceable bladder. 
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2.4 CENTRIFUGAL AIR SEPARATOR 

A. Acceptable Manufacturers:   
1. Taco 
2. Bell & Gossett “Rolairtrol”  
3. Armstrong 
4. Amtrol 
5. Wheatley 
6. Spirotherm “Spirovent”  
7. Approved equivalent. 

B. Description:  Fabricated steel tank, constructed in accordance with ASME Boiler and Pressure 
Vessel Code for Unfired Vessels, and stamped for 150 psi design pressure, with tangential inlet 
and outlet connections with internal perforated stainless steel air collector tube, and blowdown 
connection. 

C. Integral stainless steel strainer.  3/16 inch diameter perforations with not less than 5 times free 
area of nozzle to prevent excessive pressure drop.  Strainer to be removable for cleaning and 
servicing. 

2.5 SUCTION DIFFUSERS 

A. Acceptable Manufacturers: 
1. Taco 
2. Bell & Gossett 
3. Armstrong 
4. Wheatley 
5. Grundfos 
6. Mueller 
7. Approved equivalent. 
8. For Grooved Piping Systems: Victaulic, or approved equivalent. 

B. Description:  Angle-type body with inlet straightening vanes and combination orifice cylinder-
diffuser-strainer with 3/16-inch diameter openings.  Provide inlet vane length equal to 
2-1/2 times pump connection diameter.  Provide adjustable support foot to carry the weight of 
suction piping, drain plug, and pressure gauge tap. 

C. Construction:  Cast iron body rated for 175 psig operating pressure at 300ºF.  Provide steel inlet 
vanes on closed systems, stainless steel on open systems and domestic water systems.  
Provide steel orifice cylinders on closed systems, stainless steel on open systems and domestic 
water systems.  Provide bronze mesh start-up strainers on closed systems and domestic water 
systems, none on open systems. 

D. Selection:  Outlet size shall match pump inlet size.  Inlet size shall match pipe size upstream.  
Maximum of 2 psi drop without start-up strainer. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Automatic Air Vents: 
1. Install automatic air vents at high points where air can collect in water systems where 

indicated.  Route drain lines from vent to nearest floor drain. 
2. Install 3/4-inch globe shut-off valve ahead of air vent.   
3. Insulate to prevent condensation on chilled water systems. 

B. Test Plugs: 
1. Install where indicated and in accordance with the manufacturer’s recommendations. 

C. Strainer: 
1. Provide valved blow off for each strainer of same size as plugs with maximum size of 

1 1/2-inch.  Pipe blow-off full size and terminate over floor drains. 
2. Insulate strainer as specified in Section 23 07 19. 
3. Insulate blow off valve to prevent condensation on chilled water systems. 
4. Applied Locations:  Cast iron wye, heating water supply and return. 

D. Expansion Tanks: 
1. Except where seismic restraints are required, support with steel rods and brackets from 

structure or from structural steel stand as required. 
2. Pipe valved to over-floor drain. 

E. Centrifugal Air Separator: 
1. Except where seismic restraints are required, suspend from structure with steel rods or 

brackets or support from steel stand as required. 
2. Install in accordance with the manufacturer’s recommendations. 

F. Suction Diffusers:   
1. Install on inlets of pumps where indicated in accordance with the manufacturer’s 

recommendations. 
2. Support suction diffuser and piping from same surface as pump base is supported unless 

shown otherwise.  Adjust foot so that pump inlet does not carry any piping weight. 
3. Pipe pressure gauges to gauge port and blow down to drain with ball shut-off valve. 
4. After operating pumps for 7 days, clean strainer and remove startup strainer. 

END OF SECTION 23 05 20 
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SECTION 23 05 23.02 - VALVES - CAST IRON  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Valves cast iron, gate, globe, and check.  

1.2 RELATED SECTIONS 

A. Section 01 33 00 – Submittal Procedures 

B. Section 01 35 29.06 – Health and Safety Requirements. 

C. Section 01 74 21 – Construction/Demolition Waste Management and Disposal. 

D. Section 01 78 00 – Closeout Submittals. 

E. Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 

1.3 REFERENCES 

A. American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME) 
1. ANSI/ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings. 

B. American Society for Testing and Materials International (ASTM) 
1. ASTM A 49, Specification for Heat-Treated Carbon Steel Joint Bars. 
2. ASTM A 126, Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings. 
3. ASTM B 61, Specification for Steam or Valve Bronze Castings. 
4. ASTM B 62 – Specification for Composition Bronze or Ounce Metal Castings. 
5. ASTM B 85, Specification for Aluminum-Alloy Die Castings. 
6. ASTM B 209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

C. Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 
1. MSS SP-67, Butterfly Valves. 
2. MSS SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends. 
3. MSS SP-71, Grey Iron Swing Check Valves, Flanged and Threaded Ends 
4. MSS SP-82, Valve Pressure Testing Methods  
5. MSS SP-85, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends. 

1.4 SUBMITTALS 

A. Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

B. Product Data:  submit HMIS MSDS – Material Safety Data Sheets.   
1. Submit shop drawings and product data in accordance with Section 01 33 00 – Submittal 

Procedures. 
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2. Submit data for valves specified this section. 

C. Closeout Submittals 
1. Submit maintenance data for incorporation into manual specified in Section 01 78 00 – 

Closeout Submittals. 

1.5 QUALITY ASSURANCE 

A. Health and Safety 
1. Do construction occupational health and safety in accordance with Section 01 35 29.06 – 

Health and Safety Requirements. 

1.6 DELIVERY, STORAGE AND DISPOSAL 

A. Waste Management and Disposal: 
1. Separate and recycle waste materials in accordance with Section 01 74 21 – 

Construction/Demolition Waste Management and Disposal. 
2. Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard 

packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan. 

1.7 MAINTENANCE  

A. Extra Materials 
1. Furnish following spare parts: 

a. Valve seats:  one for every 10 valves each size.  Minimum 1. 
b. Discs:  one for every 10 valves, each size.  Minimum 1. 
c. Stem packing:  one for every 10 valves, each size.  Minimum 1. 
d. Valve handles:  2 of each size. 
e. Gaskets for flanges:  one for every 10 flanged joints. 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Except for specialty valves, to be of single manufacturer. 

B. Standard specifications: 
1. Gate valves: MSS SP-70. 
2. Globe valves: MSS SP-85. 
3. Check valves: MSS SP-71. 

C. Requirements common to valves, unless specified otherwise: 
1. Body, bonnet: cast iron to ASTM B209 Class B. 
2. Connections: flanged ends, plain face, to ANSI B16.1. 
3. Inspection and pressure testing: to MSS SP-82. 
4. Bonnet gasket: non-asbestos. 
5. Stem: to have precision-machined Acme or 60

o
V threads, top screwed for handwheel nut. 

6. Stuffing box: non-galling two-piece ball-jointed packing gland, gland bolts and nuts. 
7. Gland packing: non-asbestos. 
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8. Handwheel: Die-cast aluminum alloy to ASTM B85 or malleable iron to ASTM A49. Nut of 
bronze to ASTM B62. 

9. Identification tag: with catalogue number, size, other pertinent data. 

D. All products to have Canadian Registration Numbers (CRN). 

E. Bronze trim for steam, water, air or glycol service, iron trim for oil, gas or gasoline. 

F. Acceptable Product: Crane, Jenkins, Milwaukee, Newman Hattersley, Kitz, M.A. Stewart, NIBCO. 

2.2 GATE VALVES 

A. NPS 2 1/2 - 8, non rising stem, inside screw, bronze or iron trim, solid wedge disc: 
1. Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and drains, full 

length disc guides designed to ensure correct re-assembly, Class 125. 
2. Bronze Trim:  

a. Disc:  Solid offset taper wedge, bronze to ASTM B62. 
b. Seat rings: renewable bronze to ASTM B62, screwed into body. 
c. Stem: bronze to ASTM B62. 

3. Iron Trim: 
a. Disc:  Solid offset taper wedge, cast iron to ASTM A126 Class B, secured to 

wrought steel stem. 
b. Seat: Integral with body. 
c. Stem: wrought steel. 
d. Operator: Handwheel  

B. NPS 2 1/2-8, outside screw and yoke (OS&Y), bronze or iron trim, solid wedge disc: 
1. Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and drains, full 

length disc guides designed to ensure correct re-assembly, yoke, yoke hub, yoke sleeve 
and nut, Class 125. 

2. Bronze Trim:  
a. Disc: Solid offset taper wedge, bronze to ASTM B62 up to NPS 3, cast iron with 

bronze disc rings on other sizes, secured to stem through integral forged T-head 
disc-stem connection. 

b. Seat rings: renewable bronze screwed into body. 

c. Stem:  manganese-bronze. 
3. Iron Trim:  

a. Disc: Solid offset taper all-cast iron, secured to stem through integral forged T-
head disc-stem connection. 

b. Seat rings: integral with body. 
c. Stem: nickel-plated steel for iron trim. 

4. Pressure-lubricated operating mechanism. 
5. Operator: Handwheel.  

2.3 UNDERWRITERS APPROVED GATE VALVE 

A. NPS 2 1/2 - 14, OS&Y: 

1. Approvals: UL and FM approved for fire service. 
2. UL and FM Label: on valve yoke. 
3. Body, Bonnet: cast iron to ASTM A126 Class B. Wall thicknesses to ANSI B16.1 and ULC 

C-262 (B). 
4. Bonnet bushing, yoke sleeve: bronze, to FM requirements. 
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5. Packing gland: bronze. 
6. Stem: manganese bronze. Diameter to ULC C-262 (B). 
7. Stuffing box dimensions, gland bolt diameter: to ULC C-262 (B). 
8. Bosses for bypass valve, drain: on NPS 4 and over. 
9. Disc: solid taper wedge. Up to NPS 3: bronze. NPS 4 and over: cast iron with bronze disc 

rings. 
10. Disc seat ring: self-aligning, Milwood undercut on NPS 3 - 12. 
11. Pressure rating: 

a. NPS 2-1/2 - 12: 1.7 MPa CWP 
b. NPS 14:1.2 MPa CWP 

12. Operator: Handwheel. 

2.4 GLOBE VALVES 

A. NPS 2 ½ - 10, OSY: 
1. Body:  with multiple-bolted bonnet. 
2. WP:  860 kPa steam, 1.4 MPa CWP 
3. Bonnet-yolk gasket:  non-asbestos. 
4. Disc:  bronze to ASTM B 62, fully guided from bottom, securely yet freely connected to 

stem for swivel action and accurate engagement with disc. 
5. Seat ring:  renewable, regrindable, screwed into body. 
6. Stem:  bronze to ASTM B 62. 
7. Operator:  handwheel.   

2.5 BYPASSES FOR GATE AND GLOBE VALVES 

A. Locations: on valves as indicated. 

B. Position of bypass valve on main valves: spindle uprights or parallel position. 

C. Size of bypass valve: 
1. Main valve up to NPS 8: NPS 3/4. 

D. Type of bypass valves: 
1. On gate valve: globe, with composition disc, trim, to Section 23 05 23.01 – Valves – 

Bronze.  Pressure rating to match main valve. 
2. On globe valve: globe, with composition disc, bronze trim, to Section 23 05 23.01 - Valves 

– Bronze.  Pressure rating to match main valve. 

2.6 VALVE OPERATORS 

A. Install valve operators as follows: 
1. Handwheel: on valves except as specified. 
2. Handwheel with chain operators: on valves installed more than 8 feet above floor in boiler 

rooms and mechanical equipment rooms. 

2.7 CHECK VALVES 

A. Swing check valves, Class 125: 
1. Body and bolted cover: with tapped and plugged opening on each side for hinge pin. 

Flanged ends: plain faced with smooth finish. 
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a. Up to NPS 16: cast iron to ASTM A126 Class B. 
2. Ratings: 

a. NPS 2 1/2 - 12: 125 psi steam; 200 psi CWP. 
3. Bronze Trim  

a. Disc:  Rotating for extended life. 
1) Up to NPS 6: bronze to ASTM B 62. 

b. Seat rings: renewable bronze to ASTM B62 screwed into body. 
c. Hinge pin, bushings: renewable bronze to ASTM B62. 

4. Iron Trim  
a. Disc:  A126 Class B, secured to stem, rotating for extended life. 
b. Seat: cast iron, integral with body. 
c. Hinge pin: exelloy; bushings: malleable iron. 

5. Identification tag: fastened to cover. 
6. Hinge: galvanized malleable iron. 

B. Swing check valves, NPS 2 1/2 - 8 Class 250: 
1. Body and bolted cover: cast iron to ASTM A126 Class B with tapped and plugged opening 

on each side for hinge pin. 
2. Flanged ends: 2 mm raised face with serrated finish. 
3. Rating: 250 psi steam; 500 psi CWP. 
4. Disc: Rotating for extended life. 

a. Up to NPS 3: bronze to ASTM B61. 
b. NPS 4 - 8: Iron faced with ASTM B61 bronze. 

5. Seat rings: renewable bronze to ASTM B61, screwed into body. 
6. Hinge pin, bushings: renewable, bronze to ASTM B61. 
7. Hinge: galvanized malleable iron. 
8. Identification tag: fastened to cover. 

2.8 SILENT CHECK VALVES 

A. Body: malleable iron or ductile iron with integral seat. 

B. Pressure rating: Class 125, 125 psi WP. 

C. Connections: grooved ends or flanged.  

D. Disc: bronze or stainless steel renewable rotating disc. 

E. Seat: renewable, EPDM. 

F. Stainless steel spring, heavy duty. 

G. Grooved end check valves. 

2.9 GROOVED END BUTTERFLY VALVES 

A. Butterfly valves: to MSS-SP-67. Application: Isolating cells or section of multiple component 
equipment (eg. multi-section coils, multi-cell cooling towers). 
1. NPS2 and over: Grooved ends. 
2. 300psi WOG and be both bi-directional and dead end service capable to full rated 

pressure. Ductile iron body with blow-out proof stainless steel stems and nickel coated 
ductile iron disc. Seat shall be “EPDM” and have a full 360° continuous contact with the 
seating surface. 
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3. Valve Operators: Lever, gear operator NPS6 and over. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install rising stem valves in upright position with stem above horizontal.  Ensure sufficient room for 
valve stem in fully open position. 

B. All valves are to be installed in accessible locations to allow maintenance personnel to operate 
and maintain each valve. 

C. Grooved end valves to be supplied by the same manufacture of the grooved fittings. 

D. Grooved end valves to be installed in accordance with the manufacturer’s written installation 
instructions. Grooved ends to be clean and free from indentations and projections. Gaskets to be 
verified as suitable for the intended service prior to installation. Gaskets to be molded and 
produced by the coupling manufacturer. The grooved coupling manufacturer’s factory trained 
representative to provide on-site training for contractor’s field personnel in the use of grooving 
tools, application of groove, and installation of grooved joint products. The manufacturer’s 
representative to periodically visit the jobsite and review installation. Contractor to remove and 
replace any joints deemed improperly installed. 

E. Contractor is to provide an allowance in their bid for replacement of six existing valves not initially 
indicated to be demolished.  Provide an individual cost table showing installation costs for each 
size of valve to 8 inch. Contractor is to check all existing valves at the start of the project and 
ensure that all valves are operating properly, replacing any faulty valves found.  Cost adjustments 
will be made by the Owner if valve replacements exceed that allowed for in the initial bid 
according to the listed valve installation cost table provided.   

END OF SECTION 
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SECTION 23 05 23.05 – BUTTERFLY VALVES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Butterfly valves.  

1.2 RELATED SECTIONS 

A. Section 01 33 00 – Submittal Procedures 

B. Section 01 35 29.06 – Health and Safety Requirements. 

C. Section 01 74 21 – Construction/Demolition Waste Management and Disposal. 

D. Section 01 78 00 – Closeout Submittals. 

1.3 REFERENCES 

A. American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME) 
1. ANSI/ASME B1.20.1, Pipe Threads, General Purpose (Inch.) 
2. ANSI/ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings. 
3. ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings. 
4. ANSI/ASME B16.11, Forged Fittings, Socket-Welding and Threaded. 
5. ANSI/ASME B16.25, Buttwelding Ends. 
6. ANSI/ASME B16.34, Valves – Flanged, Threaded and Welding Ends. 

B. American National Standards Institute (ANSI)/American Petroleum Institute (API). 
1. ANSI/API 609, Lug-and Water-Type Butterfly Valves. 

C. American Society for Testing and Materials International, (ASTM) 
1. ASTM A 126, Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings. 
2. ASTM B 62, Specification for Composition Bronze or Ounce Metal Castings. 
3. ASTM B 209M, Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

 

D. Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 

1. MSS SP-67, Butterfly Valves. 
 

1.4 SUBMITTALS 

A. Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

B. Product Data:  submit HMIS MSDS – Material Safety Data Sheets in accordance with Section 01 
33 00 – Submittal Procedures.   
1. Submit shop drawings and product data in accordance with Section 01 33 00 – Submittal 

Procedures. 
2. Submit product data in accordance with Section 01 33 00 – Submittal Procedures. 
3. Submit data for valves specified this section. 
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C. Closeout Submittals 

1. Submit maintenance data for incorporation into manual specified in Section 01 78 00 – 
Closeout Submittals. 

1.5 QUALITY ASSURANCE 

A. Health and Safety 

1. Do construction occupational health and safety in accordance with Section 01 35 29.06 – 
Health and Safety Requirements. 

1.6 DELIVERY, STORAGE AND DISPOSAL 

A. Waste Management and Disposal 
1. Separate and recycle waste materials in accordance with Section 01 74 21 – 

Construction/Demolition Waste Management and Disposal. 
2. Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard 

packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan. 

1.7 MAINTENANCE  

A. Extra Materials 
1. Furnish following spare parts: 

a. Gaskets for flanges:  one for every 10 flanged joints. 

PART 2 - PRODUCTS 

2.1 BUTTERFLY VALVES - RESILIENT SEAT – 200 PSI.  

A. Except for specialty valves, to be of single manufacturer. 

B. To be suitable for dead-end service. 

C. Canadian Registration Number (CRN) required for products. 

D. Sizes: Wafer or Lug type: NPS 2 to 30. 

E. Pressure rating for tight shut-off at temperatures up to maximum for seat material. 
1. NPS 2 - 12: 200 psi CWP. 
2. NPS 14 - 30: 200 psi CWP. 

F. Minimum seat temperature ratings to 135°C. 

G. Application: On-off operation. 

H. Full lug body (threaded). 
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I. Operators: 
1. NPS 2 - 6: Handles capable of locking in any of ten (10) positions - 0° to 90°. 

Handle and release trigger - ductile iron. Return spring and hinge pin: carbon 
steel. Latchplate and mounting hardware: cadmium plated carbon steel. Standard 
coating: Black laquer. 

J. Designed to comply with MSS SP-67 and API 609. 

K. Compatible with ANSI Class 125/Class 150 flanges. 

L. Construction: 
1. Body:  ductile iron. 
2. Disc: aluminum bronze.  
3. Seat: EPDM.  
4. Shaft:  416 stainless steel. 
5. Taper pin: 316 SS. 
6. Key: carbon steel stainless. 
7. O-Ring: Buna-N. 
8. Bushings: Luberized bronze Teflon. 

2.2 BUTTERFLY VALVES - RESILIENT SEAT -275 PSI  

A. Sizes: Lug type: NPS 2 to 30. 

B. Pressure rating: 275 psi at 275°F. 

C. Lug body: 150 ANSI bolt pattern. 

D. Full lug body (threaded). 

E. Application: for on-off service. 
1. Operators: 
2. NPS 2 - 6: Handles capable of locking in any of ten (10) positions – 0° to 90°. 

Handle and release trigger - ductile iron. Return spring and hinge pin: carbon 
steel. Latch plate and mounting hardware: cadmium plated carbon steel. 

3. NPS 8 - 24: Manual enclosed gear operator.  
4. Install parallel or perpendicular to pipeline. 

F. Designed to comply with MSS SP-67 and API 609. 

G. Compatible with ANSI B16.1 Class 125 (iron) and ANSI B16.5 Class 150 (steel) flanges. 

H. Construction: 

1. Body: ductile iron. 

2. Disc: aluminum bronze. 

3. Seat: EPDM. 

4. Refer to manufacturer’s literature for additional materials. 

5. Shaft: NPS 2 - 12: 416 stainless steel, NPS 14 - 48, 316 stainless steel. 

6. Taper pin: 316 SS.  

7. Blowout proof stem. 

8. O-Ring: Buna-N. 

9. Bushings: Teflon. 
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10. Disc shall not be pinned to shaft. 

11. Bubble tight shutoff with downstream flanges removed, class 6 shutoff. 

2.3 BUTTERFLY VALVES- 300 PSI  

A. Sizes:  grooved ends, NPS-2-12.  

B. Pressure rating:  300 psi WOG.  

C. Body:  Ductile Iron to ASTM A-536 with polypropylene coating. 

D. Disc:  Ductile Iron to ASTM A-536. 

E. Disc coating:  EPDM. 

F. Body coating: Polyphenylene Sulfide Blend 

G. Drive Hub Adapter and Operation Bracket:  hot rolled steel, enamel coated. 

H. Upper bearing/lower Trunnion seals: EPDM  

I.  Upper bearing/lower Trunnion: Navel brass or Bronze alloy. 

J. Bolts and washers:  Cold rolled steel, zinc plated. 

K. Operator:   

1. NPS 2-3:  two position manual handle 

2. NPS 3-6:  Manual level lock 

3. Handwheel with chain operator: on valves installed more than 8 feet above floor 
in boiler rooms and mechanical equipment rooms.  

2.4 MOUNTING FLANGES: 

A. Class 125 cast iron to ANSI B16.1 or Class 150 steel to B16.5 pipe flanges. 

2.5 ELECTRIC ACTUATORS: 

A. Operation: Designed to provide precise quarter turn electric operation. 
1. Torque range: Up to 150 in-lb and speed ranges from 10 seconds to 30 seconds 

to move from fully open to fully closed. 

2. Gear train within actuator to provide smooth continuous rotary power stroke for 
accurate automatic valve positioning. Factory-set, field adjustable cam-actuated 
travel limit switches to provide precise control of shaft rotation. 

B. Construction: 

1. Castings: Heavy duty industrial grade for rugged use. 

2. Actuators: continuous duty with high efficiency single phase reversing capacitor 
motor with thermal overload protection. 

3. Gears and pinions constructed from hardened steel. 
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4. Gear train to be permanently lubricated. 

5. Mechanical brake to ensure that gear is locked in precise position. 

C. Electrical 
1. Standard voltage: 120 VAC. 60 Hz. 
2. Control options: 4-20 Ma DC or 0-10 V DC. 
3. Electrical rating: NEMA IV. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Valve and mating flange preparation. 

1. Inspect adjacent pipeline, remove rust, scale, welding slag, other foreign material. 

2. Ensure that valve seats and pipe flange faces are free of dirt or surface 
irregularities which may disrupt flange seating and cause external leakage. 

3. Install butterfly valves with disc in almost closed position. 

4. Inspect valve disc seating surfaces and waterway and eliminate dirt or foreign 
material. 

3.2 INSTALLATION OF VALVES 

A. Install in accordance with manufacturer’s instructions. 

B. Do not use gaskets between pipe flanges and valves unless instructed otherwise by valve 
manufacturer. 

C. Verify suitability of valve for application by inspection of identification tag. 

D. Mount actuator on to valve prior to installation. 

E. Handle valve with care so as to prevent damage to disc and seat faces. 

F. Valves in horizontal pipe lines should be installed with stem in horizontal position to 
minimize liner and seal wear. 

G. Ensure that valves are centered between bolts before bolts are tightened and then 
opened and closed to ensure unobstructed disc movement. If interference occurs due, for 
example to pipe wall thickness, taper bore adjacent piping to remove interference. 

3.3 ACTUATOR INSTALLATION 

A. Air hoses or electrical connections to be made by actuator manufacturer. 

B. Cycle valve operation from fully closed to fully open then back to fully closed. 
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C. At same time, check travel stop settings for proper disc alignment. 

END OF SECTION 23 05 23.05 
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SECTION 23 05 29 – HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Concrete housekeeping pads, hangers and supports for mechanical piping, ducting and 

equipment. 

1.2 RELATED SECTIONS 

A. Section 01 33 00 - Submittal Procedures. 

B. Section 01 74 21 – Construction/Demolition Waste Management and Disposal  

C. Section 03 30 00 - Cast-in-Place Concrete. 

1.3 REFERENCES 

A. American National Standards Institute/ American Society of Mechanical Engineers (ANSI/ASME) 
1. ANSI/ASME B31.1, Power Piping, (IP Edition). 

B. American Society for Testing and Materials (ASTM) 
1. ASTM A125, Specification for Steel Springs, Helical, Heat-Treated. 
2. ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength. 
3. ASTM A563, Specification for Carbon and Alloy Steel Nuts. 

C. Factory Mutual (FM) 

D. Hazardous Materials Information System (HMIS). 
1. Material Safety Data Sheets (MSDS). 

E. Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) 

1. MSS SP-58, Pipe Hangers and Supports - Materials, Design and Manufacture. 

2. ANSI/MSS SP-69, Pipe Hangers and Supports - Selection and Application. 

3. MSS SP-89, Pipe Hangers and Supports - Fabrication and Installation Practices. 

F. Underwriter's Laboratories (UL) 

1.4 SYSTEM DESCRIPTION 

A. Design Requirements 
1. Construct pipe hanger and support to manufacturer's recommendations utilizing 

manufacturer's regular production components, parts and assemblies. 
2. Base maximum load ratings on allowable stresses prescribed by MSS SP58 or ASME 

B31.1. 
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3. Ensure that supports, guides, anchors do not transmit excessive quantities of heat to 
building structure. 

4. Design hangers and supports to support systems under all conditions of operation, allow 
free expansion and contraction, prevent excessive stresses from being introduced into 
pipework or connected equipment. 

5. Provide for vertical adjustments after erection and during commissioning. Amount of 
adjustment to be in accordance with MSS SP58. 

B. Performance Requirements 
1. Design supports, platforms, catwalks, hangers, to withstand seismic events for location as 

per the National Building Code 

1.5 SUBMITTALS    

A. Submittals: in accordance with Section 01 33 00 - Submittal Procedures.  

B. Shop drawings: submit drawings stamped and signed for approval by Owner.  

C. Submit shop drawings and product data for following items:  
1. Bases, hangers and supports.  
2. Connections to equipment and structure.  
3. Structural assemblies.  

D. Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal 
Procedures.  
1. Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties.  
2. Instructions: submit manufacturer's installation instructions.  
3. Owner will make available one (1) copy of systems supplier's installation instructions.  

E. Closeout Submittals:  
1. Provide maintenance data for incorporation into manual specified in Section 01 78 00 - 

Closeout Submittals  

1.6 QUALITY ASSURANCE    

A. Health and Safety:  
1. Do construction occupational health and safety in accordance with Section 01 35 29.06 - 

Health and Safety Requirements.  

1.7 DELIVERY, STORAGE, AND HANDLING    

A. Packing, shipping, handling and unloading:  
1. Deliver, store and handle in accordance with Section 01 61 00 - Common Product 

Requirements.  
2. Deliver, store and handle materials in accordance with manufacturer's written instructions.  

B. Waste Management and Disposal:  
1. Construction/Demolition Waste Management and Disposal: separate waste materials for 

reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste 
Management and Disposal.  
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP-58 
and SP-89. 

B. Use components for intended design purpose only. Do not use for rigging or erection purposes. 

2.2 PIPE HANGERS 

A. Finishes: 
1. Pipe hangers and supports: galvanized painted with zinc-rich paint after manufacture. 
2. Use electro-plating galvanizing process or hot dipped galvanizing process. 
3. Ensure steel hangers in contact with copper piping are copper plated or epoxy coated. 

B. Upper attachment structural: Suspension from lower flange of I-Beam. 
1. Piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup point setscrew, 

locknut and carbon steel retaining clip. 
a. Rod: 3/8 inch UL listed, 1/2 inch FM approved. 

2. Piping NPS 2 1/2 or greater, hot piping: Malleable iron beam clamp, eye rod, jaws and 
extension with carbon steel retaining clip, tie rod, nuts and washers, UL listed, FM 
approved where required to MSS-SP58 and MSS-SP69. 

C. Upper attachment structural: Suspension from upper flange of I-Beam. 
1. Piping NPS 2 maximum: Ductile iron top-of-beam C-clamp with hardened steel cup point 

setscrew, locknut and carbon steel retaining clip, UL listed FM approved where required 
to MSS SP69. 

2. Piping NPS 2 1/2 or greater, all hot piping: Malleable iron top-of-beam jaw-clamp with 
hooked rod, spring washer, plain washer and nut UL listed, FM approved where required. 

D. Upper attachment to concrete. 
1. Ceiling: Carbon steel welded eye rod, clevis plate, clevis pin and cotters with weldless 

forged steel eye nut. Ensure eye 1/4 inch minimum greater than rod diameter. 
2. Concrete inserts: wedge shaped body with knockout protector plate UL listed FM 

approved where required to MSS SP-69. 

E. Shop and field-fabricated assemblies. 
1. Trapeze hanger assemblies: MSS SP-89. 
2. Steel brackets: MSS SP-89. 
3. Sway braces for seismic restraint systems: to MSS SP-89. 

F. Hanger rods: threaded rod material to MSS SP-58. 
1. Ensure that hanger rods are subject to tensile loading only. 
2. Provide linkages where lateral or axial movement of pipework is anticipated. 
3. Do not use 7/8 inch or 1-1/8 inch rod. 

G. Pipe attachments: material to MSS SP-58. 
1. Attachments for steel piping: carbon steel galvanized. 
2. Attachments for copper piping: copper plated black steel. 
3. Use insulation saddles for hot pipework. 
4. Oversize pipe hangers and supports for insulated pipes. 
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H. Adjustable clevis: material to MSS SP-69, UL listed FM approved, where required clevis bolt with 
nipple spacer and vertical adjustment nuts above and below clevis. 

1. Ensure "U" has hole in bottom for rivetting to insulation shields. 

I. Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP-69. 

J. U-bolts: carbon steel to MSS SP-69 with 2 nuts at each end to ASTM A563. 
1. Finishes for steel pipework:  galvanized. 
2. Finishes for copper pipework: black with formed portion plastic coated or epoxy coated. 

K. Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP-69. 

2.3 RISER CLAMPS 

A. Steel or cast iron pipe: galvanized black carbon steel to MSS SP-58, type 42, UL listed FM 
approved where required. 

B. Copper pipe: carbon steel copper plated to MSS SP-58, type 42. 

C. Bolts: to ASTM A307. 

D. Nuts: to ASTM A563. 

2.4 INSULATION PROTECTION SHIELDS 

A. Insulated hot piping: 
1. Curved plate 1 ft long, with edges turned up, welded-in centre plate for pipe sizes NPS 12 

and over, carbon steel to comply with MSS SP-69. 

2.5 CONSTANT SUPPORT SPRING HANGERS 

A. Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% spring 
rate tolerance, tested for free height, spring rate, loaded height and provided with Certified Mill 
Test Report(CMTR). 

B. Load adjustability: 10 % minimum adjustability each side of calibrated load. Adjustment without 
special tools. Adjustments not to affect travel capabilities. 

C. Provide upper and lower factory set travel stops. 

D. Provide load adjustment scale for field adjustments. 

E. Total travel to be actual travel + 20%. Difference between total travel and actual travel 1/8 inch 
minimum. 

F. Individually calibrated scales on each side of support calibrated prior to shipment, complete with 
calibration record. 



NEWTON CORRECTIONAL FACILTIY  
9404.4 DOC NCF CRC BOILER REPLACMENTS  

 

 
   HANGERS AND SUPPORTS FOR HVAC PIPING 

AND EQUIPMENT 
  23 05 29-5 

  

2.6 VARIABLE SUPPORT SPRING HANGERS 

A. Vertical movement: 1/2 inch minimum, 2 inch maximum, use single spring pre-compressed 
variable spring hangers. 

B. Vertical movement greater than 2 inch: use double spring pre-compressed variable spring hanger 
with 2 springs in series in single casing. 

C. Variable spring hanger to be complete with factory calibrated travel stops. Provide certificate of 
calibration for each hanger. 

D. Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 % spring 
rate tolerance, tested for free height, spring rate, and loaded height. 

2.7 EQUIPMENT SUPPORTS 

A. Fabricate equipment supports not provided by equipment manufacturer from structural grade 
steel. Submit calculations with shop drawings. 

2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES 

A. Provide templates to ensure accurate location of anchor bolts. 

2.9 HOUSE-KEEPING PADS 

A. For base-mounted equipment: Concrete, at least 4 inch high, 2 inch larger all around than 
equipment, and with chamfered edges. 

B. Concrete: to Section 03 30 00 - Cast-in-place Concrete by Division 3. 

2.10 OTHER EQUIPMENT SUPPORTS 

A. From structural grade steel. 

B. Submit structural calculations with shop drawings. 

PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

A. Compliance:  comply with manufacturer’s written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheet. 

3.2 INSTALLATION 

A. Install in accordance with: 
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1. Manufacturer's instructions and recommendations. 

B. Vibration Control Devices: 

1. Install on piping systems at pumps, boilers, chillers, cooling towers, elsewhere as 
indicated. 

C. Clamps on riser piping: 

1. Support independent of connected horizontal pipework using riser clamps and riser clamp 
lugs welded to riser. 

2. Bolt-tightening torques to be to industry standards. 

3. Steel pipes: Install below coupling or shear lugs welded to pipe. 

4. Cast iron pipes: Install below joint. 

D. Clevis plates: 

1. Attach to concrete with 4 minimum concrete inserts, one at each corner. 

E. Provide supplementary structural steelwork where structural bearings do not exist or where 
concrete inserts are not in correct locations. 

F. Use approved constant support type hangers where: 
1. Vertical movement of pipework is 1/2 inch or more, 
2. Transfer of load to adjacent hangers or connected equipment is not permitted. 

G. Use variable support spring hangers where: 
1. Transfer of load to adjacent piping or to connected equipment is not critical. 

2. Variation in supporting effect does not exceed 25 % of total load. 

3.3 HANGER SPACING 

A. Plumbing piping: most stringent requirements of International Plumbing Code 

B. Gas and fuel oil piping: up to NPS 1/2: Per International Fuel Code 

C. Copper piping: up to NPS 1/2: every 5 ft. 

D. Hydronic, rigid, and flexible joint roll groove pipe: in accordance with table below, but not less than 
one hanger at joints. 

Maximum Pipe 
Size: NPS   

Maximum Spacing: Steel Maximum Spacing: Copper 

up to 1-1/4 6.75 ft 6 ft 

1-1/2 8.83 ft                7.83 ft 

2 10.0 ft 8.83 ft 

2-1/2 11.83 ft 10.0 ft 

3 11.83 ft 10.0 ft 

3-1/2 12.83 ft 10.83 ft 

4 13.75 ft 11.83 ft 

5 15.75 ft  

6 16.75 ft  
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E. Within 12 inches of each elbow. 

F. Pipework greater than NPS 12: to MSS SP69. 

3.4 HANGER INSTALLATION 

A. Install hanger so that rod is vertical under operating conditions. 

B. Adjust hangers to equalize load. 

C. Support from structural members. Where structural bearing does not exist or inserts are not in 
suitable locations, provide supplementary structural steel members, comprised of angel iron or c-
channel. 

3.5 HORIZONTAL MOVEMENT 

A. Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position 
not to exceed 4 degrees from vertical. 

B. Where horizontal pipe movement is less than 1/2 inch, offset pipe hanger and support so that rod 
hanger is vertical in the hot position. 

3.6 FINAL ADJUSTMENT 

A. Adjust hangers and supports: 
1. Ensure that rod is vertical under operating conditions. 
2. Equalize loads. 

B. Adjustable clevis: 
1. Tighten hanger load nut securely to ensure proper hanger performance. 
2. Tighten upper nut after adjustment. 

C. C-clamps: 
1. Follow manufacturer's recommended written instructions and torque values when 

tightening C-clamps to bottom flange of beam. 

D. Beam clamps: 
1. Hammer jaw firmly against underside of beam. 

END OF SECTION 23 05 29 
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SECTION 23 05 53.01 – MECHANICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  
1. Materials and requirements for the identification of piping systems, duct work, valves and 

controllers, including the installation and location of identification systems. 
2. Sustainable requirements for construction and verification. 

1.2 RELATED SECTIONS 

A. Section 01 33 00 - Submittal Procedures. 

B. Section 01 74 21 – Construction/Demolition Waste Management and Disposal  

1.3 REFERENCES 

A. ANSI/ASME A13.1 

1.4 SUBMITTALS 

A. Product Data: 
1. Submittals:  in accordance with Section 01 33 00 - Submittal Procedures. 
2. Product data to include paint colour chips, other products specified in this section. 
3. Samples: 

a. Submit samples in accordance with Section 01 33 00 – Submittal Procedures. 
b. Samples to include nameplates, labels, tags, lists of proposed legends. 

1.5 QUALITY ASSURANCE 

A. Quality assurance submittals:  submit following in accordance with Section 01 33 00 – Submittal 
Procedures. 

B. Health and Safety: 

1. Do construction occupational health and safety in accordance with Section 01 35 29.06 – 
Health and Safety Requirements. 

DELIVERY, STORAGE, AND HANDLING 

C. Packing, shipping, handling and unloading: 
1. Deliver, store and handle in accordance with Section 01 61 00 – Common Product 

Requirements. 
2. Deliver, store and handle materials in accordance with manufacturer’s written 

instructions. 
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D. Waste Management and Disposal:  
1. Construction/Demolition Waste Management and Disposal: separate waste materials for 

reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition 
Waste Management and Disposal.  

2. Dispose of unused paint coating material at official hazardous material collections site 
approved by Owner.  

3. Do not dispose of unused paint coating material into sewer system, into streams, lakes, 
onto ground or in locations where it will pose health or environmental hazard. 

PART 2 – PRODUCTS` 

2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES 

A. Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by 
manufacturer. 

B. Lettering and numbers to be raised or recessed. 

C. Information to include, as appropriate: 
1. Equipment: Manufacturer's name, model, size, serial number, capacity. 
2. Motor: voltage, Hz, phase, power factor, duty, frame size. 

2.2 PIPING SYSTEMS GOVERNED BY CODES 

A. Identification: 
1. System tag color and size per ANSI/ASME A13.1 

2.3 IDENTIFICATION OF PIPING SYSTEMS 

A. Identify contents by background colour marking, pictogram (as necessary), legend; direction of 
flow by arrows. To ANSI/ASME A13.1 except where specified otherwise. 

B. Pictograms: 
1. Where required, to Hazardous Materials Information System (HMIS) regulations. 

C. Legend: 
1. Block capitals to sizes and colours listed in ANSI/ASME A13.1. 

D. Arrows showing direction of flow: 
1. Outside diameter of pipe or insulation less than 3 in.: 4 in. long x 2 in. high. 
2. Outside diameter of pipe or insulation 3 in. and greater: 6 in. long x 2 in. high. 
3. Use double-headed arrows where flow is reversible. 

E. Extent of background colour marking: 
1. To full circumference of pipe or insulation. 
2. Length to accommodate pictogram, full length of legend and arrows. 

F. Materials for background colour marking, legend, arrows: 
1. Pipes and tubing 3/4 in. and smaller: Waterproof and heat-resistant pressure sensitive 

plastic marker tags. 



NEWTON CORRECTIONAL FACILTIY  
9404.4 DOC NCF CRC BOILER REPLACMENTS  

 

 
   MECHANICAL IDENTIFICATION 
   23 05 53.01-3 

  

2. All other pipes: Pressure sensitive plastic-coated cloth or vinyl with protective 
overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100%RH 
and continuous operating temperature of 300

o
F and intermittent temperature of 400

o
F. 

G. Colours and Legends: 
1. Where not listed, obtain direction from Owner.  
2. Colours for legends, arrows, to following table: 

 
Background colour Legend, arrows 

Yellow BLACK 
                      Green WHITE 
                      Red WHITE 

 

3. Background color marking and legends for piping systems: 
 

Contents Background color marking Legend 
Raw water  Green RAW WATER 

Treated water Green TREATED WATER 
Hot water heating supply Yellow HEATING SUPPLY 
Hot water heating return Yellow HEATING RETURN 

Make-up water Yellow MAKE-UP WTR 
Boiler feed water Yellow BLR. FEED WTR 
Safety valve vent Yellow STEAM VENT 

Waste water Green WASTE WATER 
Acid waste Yellow ACID WASTE (add source) 
Natural gas to Codes  

Propane to Codes  
Gas regulator vents to Codes  

2.4 VALVES, CONTROLLERS 

A. Brass tags 1/2 in. diameter with stamped identification data filled with black paint. 

B. Include flow diagrams for each system, of approved size, showing charts and schedules with 
identification of each tagged item, valve type, service, function, normal position, location of 
tagged item. 

2.5 CONTROLS COMPONENTS IDENTIFICATION 

A. Identify all systems, equipment, components, controls, sensors with system nameplates 
specified in section 25 05 54 – EMCS:  Identification.  If no EMCS included in project, 
identification as per this section. 

B. Inscriptions to include function and (where appropriate) fail-safe position, component ID name.  

2.6 LANGUAGE 

A. Identification to be in English. 
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PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

A. Compliance:  comply with manufacturer’s written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheet. 

3.2 TIMING 

A. Provide identification only after all painting specified in Section 09 91 23 - Interior Painting has 
been completed. 

3.3 INSTALLATION 

A. Perform work in accordance with ANSI/ASME A13.1 except as specified otherwise. 

3.4 NAMEPLATES 

A. Locations: 
1. In conspicuous location to facilitate easy reading and identification from operating floor. 

B. Standoffs: 
1. Provide for nameplates on hot and/or insulated surfaces. 

C. Protection 
1. Do not paint, insulate or cover in any way. 

3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS 

A. On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: At not 
more than 50 foot intervals and more frequently if required to ensure that at least one is visible 
from any one viewpoint in operating areas and walking aisles. 

B. Adjacent to each change in direction. 

C. At least once in each small room through which piping or ductwork passes. 

D. On both sides of visual obstruction or where run is difficult to follow. 

E. On both sides of separations such as walls, floors, partitions. 

F. Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and 
exit points, and at access openings. 

G. At beginning and end points of each run and at each piece of equipment in run. 

H. At point immediately upstream of major manually operated or automatically controlled valves, 
dampers, etc. Where this is not possible, place identification as close as possible, preferably on 
upstream side. 
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I. Identification to be easily and accurately readable from usual operating areas and from access 
points. 
1. Position of identification to be approximately at right angles to most convenient line of 

sight, considering operating positions, lighting conditions, risk of physical damage or 
injury and reduced visibility over time due to dust and dirt. 

3.6 VALVES, CONTROLLERS 

A. Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of 
equipment they serve: Secure tags with non-ferrous chains or closed "S"hooks. 

B. Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass 
where directed by Owner. Provide one copy (reduced in size if required) in each operating and 
maintenance manual. 

C. Number valves in each system consecutively. 

3.7 CLEANING 

A. Proceed in accordance with Section 01 74 00 – Cleaning. 

B. Upon completion and verification of performance of installation, remove surplus materials, 
rubbish, tools and equipment. 

END OF SECTION 23 05 53.01 
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Section 23 05 93 – Testing, Adjusting and Balancing for HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. TAB is used throughout this Section to describe the process, methods and requirements of 
testing, adjusting and balancing for HVAC. 

B. TAB means to test, adjust and balance to perform in accordance with requirements of Contract 
Documents and to do other work as specified in this Section. 

1.2 QUALIFICATIONS OF TAB PERSONNEL 

A. Submit names of personnel certified to AABC, NEBB or SMACNA to perform TAB to Owner within 
90 days of award of contract. 

B. Provide documentation confirming qualifications, successful experience.  TAB contractor shall 
have a minimum of 5 (five) years experience to AABC, NEBB or SMACNA. 

C. TAB: performed in accordance with the requirements of standard under which TAB Firm’s 
qualifications are approved: 
1. Associated Air Balance Council, (AABC) National Standards for Total System Balance, 

MN-1. 
2. National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for 

Testing, Adjusting, Balancing of Environmental Systems. 
3. Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA), HVAC 

TAB HVAC Systems – Testing, Adjusting and Balancing. 

D. Recommendations and suggested practices contained in the TAB Standard: mandatory. 

E. Use TAB Standard provisions, including checklists, and report forms to satisfy Contract 
requirements. 

F. Use TAB standard for TAB, including qualifications for TAB Firm and Specialist and calibration of 
TAB instruments. 

G. Where instrument manufacturer calibration recommendations are more stringent than those listed 
in the TAB standard, use manufacturer’s recommendations. 

H. TAB Standard quality assurance provisions such as performance guarantees form part of this 
contract. 
1. For systems or system components not covered in TAB standard, use TAB procedures 

developed by TAB Specialist. 

2. Where new procedures and requirements are applicable to Contract requirements have 
been published or adopted by body responsible for TAB Standard used (AABC, NEBB, or 
SMACNA), requirements and recommendations contained in these procedures and 
requirements are mandatory. 
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1.3 PURPOSE OF TAB 

A. Test to verify proper and safe operation, determine actual point of performance, evaluate 
qualitative and quantitative performance of equipment, systems and controls at design, average 
and low loads using actual or simulated loads. 

B. Adjust and regulate equipment and systems to meet specified performance requirements and to 
achieve specified interaction with other related systems under normal and emergency loads and 
operating conditions. 

C. Balance systems and equipment to regulate flow rates to match load requirements over full 
operating ranges. 

1.4 EXCEPTIONS 

A. TAB of systems and equipment regulated by codes, standards to be to satisfaction of authority 
having jurisdiction. 

1.5 CO-ORDINATION 

A. Schedule time required for TAB (including repairs, re-testing) into project construction and 
completion schedule to ensure completion before acceptance of project. 

B. Do TAB of each system independently and subsequently, where interlocked with other systems, in 
unison with those systems. 

1.6 PRE-TAB REVIEW 

A.  Review contract documents before project construction is started and confirm in writing to Owner 
adequacy of provisions for TAB and other aspects of design and installation pertinent to success 
of TAB. 

B. Review specified standards and report to Owner in writing all proposed procedures which vary 
from standard. 

C. During construction, co-ordinate location and installation of TAB devices, equipment, accessories, 
measurement ports and fittings. 

1.7 START-UP 

A. Follow start-up procedures as recommended by equipment manufacturer unless specified 
otherwise. 

B. Follow special start-up procedures specified elsewhere in other Divisions. 
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1.8 OPERATION OF SYSTEMS DURING TAB 

A. Operate systems for length of time required for TAB and as required by Owner for verification of 
TAB reports. 

1.9 START OF TAB 

A. Notify Owner seven (7) working days prior to start of TAB. 

B. Start-up, verification for proper, normal and safe operation of mechanical and associated electrical 
and control systems affecting TAB including but not limited to: 
1. Proper thermal overload protection in place for electrical equipment. 

2. Liquid systems: 

a. Flushed, filled, vented. 

b. Correct pump rotation. 

c. Strainers in place, baskets clean. 

d. Isolating and balancing valves installed, open. 

e. Calibrated balancing valves installed, at factory settings. 

f. Chemical treatment systems complete, operational. 

1.10 APPLICATION TOLERANCES 

A. Do TAB to following tolerances of design values: 

1. Other HVAC systems: plus 5%, minus 5%. 

2. Hydronic systems: plus or minus 10 %. 

1.11 ACCURACY TOLERANCES 

A. Measured values to be accurate to within plus or minus 2 % of actual values. 

1.12 INSTRUMENTS 

A. Prior to TAB, submit to Owner list of instruments to be used together with serial numbers. 

B. Calibrate in accordance with requirements of most stringent of referenced standard for either 
applicable system or HVAC system. 

C. Calibrate within 3 (three) months of TAB.  Provide certificate of calibration to Owner. 

1.13 SUBMITTALS 

A. Submit, prior to commencement of TAB: 

B. Proposed methodology and procedures for performing TAB if different from referenced standard. 
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1.14 PRELIMINARY TAB REPORT 
A. Submit for checking and approval of Owner, prior to submission of formal TAB report, sample of 

rough TAB sheets. Include: 
1. Details of instruments used. 

2. Details of TAB procedures employed. 

3. Calculations procedures. 

4. Summaries. 

1.15 TAB REPORT 

A. Format to be in accordance with referenced standard.  

B. TAB report to show results in IP units and to include: 
1. Project record drawings. 
2. System schematics. 

C. Submit 3 (three) copies of TAB Report to Owner for verification and approval, in English in D-ring 
binders, complete with index tabs. 

1.16 VERIFICATION 

A. Reported results subject to verification by Owner. 

B. Provide manpower and instrumentation to verify up to 30% of reported results. 

C. Number and location of verified results to be at discretion of Owner. 

D. Bear costs to repeat TAB as required to satisfaction of Owner. 

1.17 SETTINGS 

A. After TAB is completed to satisfaction of Owner, replace drive guards, close access doors, lock 
devices in set positions, ensure sensors are at required settings. 

B. Permanently mark settings to allow restoration at any time during life of facility. Markings not to be 
eradicated or covered in any way. 

1.18 COMPLETION OF TAB 

A. TAB to be considered complete when final TAB Report received and approved by Owner. 

1.19 AIR SYSTEMS 

A. Standard: TAB to be to most stringent of this section or TAB standards of AABC or NEBB.  

B. Do TAB of systems, equipment, components, controls specified in other Divisions. 
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C. Qualifications: personnel performing TAB to be qualified to standards of AABC or NEBB. 

D. Quality assurance: Perform TAB under direction of supervisor qualified to standards of AABC or 
NEBB. 

E. Measurements: to include, but not limited to, following as appropriate for systems, equipment, 
components, controls: static pressure, flow rate, pressure drop (or loss), temperatures, RPM, 
electrical power, voltage, noise, vibration, amperage and volts. 

F. Locations of system measurements to include, but not be limited to suction and discharge of 
pumps, return and supply connections at boilers.   

1.20 HYDRONIC SYSTEMS 

A. Definitions: for purposes of this section, to include low pressure hot water heating, condenser 
water, glycol systems. 

B. Standard: TAB to be to most stringent of TAB standards of AABC or NEBB.  

C. Do TAB of systems, equipment, components, controls specified in other Divisions.  

D. Qualifications: personnel performing TAB to be qualified to standards of AABC or NEBB. 

E. Quality assurance: perform TAB under direction of supervisor qualified to standards of AABC or 
NEBB. 

F. Measurements: to include, but not limited to, following as appropriate for systems, equipment, 
components, controls: flow rate, static pressure, pressure drop (or loss), temperature, specific 
gravity, density, RPM, electrical power, voltage, noise, vibration. 

G. Locations of equipment measurement: to include, but not be limited to, following as appropriate: 
1. Inlet and outlet of piping loops (primary and secondary), boiler, pump, PRV, control valve, 

other equipment causing changes in conditions. 
2. At controllers, controlled device. 

H. Locations of systems measurements to include, but not be limited to, following as appropriate:  
supply and return of primary and secondary loops (main, main branch, branch, sub-branch) of all 
hydronic systems, inlet connection of make-up water. 

1.21 OTHER TAB REQUIREMENTS 

A. Measurement of noise and vibration from equipment specified in Mechanical Division. 
1. Standard: 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment and 

23 32 48 – Acoustical Air Plenums. 
2. Vibration measurements around each piece of rotating equipment. 
3. Sound measurements in each octave band around each piece of rotating equipment. 
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1.22 POST- OCCUPANCY TAB 

A. Participate in systems checks twice during Warranty Period - #1 approximately three (3) months 
after acceptance and #2 within three (3) months of termination of Warranty Period. 

PRODUCTS (NOT APPLICABLE) 

EXECUTION (NOT APPLICABLE) 

END OF SECTION 25 05 93 
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SECTION 23 07 19 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 1.1 SUMMARY  

A. Section Includes: 
1. Thermal insulation for piping and piping accessories in commercial type applications. 

1.2 1.2 RELATED SECTIONS 

A. Section 01 74 21 – Construction/Demolition Waste Management and Disposal  

B. Section 01 33 00 – Submittal Procedures. 

C. Section 23 07 16 – HVAC Equipment Insulation. 

D. Section 23 05 53.01 – Mechanical Identification. 

1.3 1.3 REFERENCES 

A. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 
1. ASHRAE Standard 90.1, Energy Efficient Design of New Buildings Except Low-Rise 

Residential Buildings (Including all Addenda).  

B. American Society for Testing and Materials (ASTM) 
1. ASTM B209M, Standard Specification for Aluminum and Aluminum Alloy Sheet and Plate 

Metric. 
2. ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of 

Horizontal Pipe Insulation. 
3. ASTM C411, Standard Test Method for Hot-Surface Performance of High-Temperature 

Thermal Insulation. 
4. ASTM C449/C449M, Standard Specification for Mineral Fibre-Hydraulic-Setting Thermal 

Insulating and Finishing Cement. 
5. ASTM C533 Standard specification for Calium Silicate Insulation Block and Pipe. 
6. ASTM C547 Standard Specification for Mineral Fibre Pipe Insulation.  
7. ASTM C795, Standard Specification for Thermal Insulation for Use in Contact with 

Austenitic Stainless Steel. 
8. ASTM C921, Standard Practice for Determining the Properties of Jacketing Materials for 

Thermal Insulation. 

9. ASTM D1784, Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds 
and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds. 

C. Hazardous Materials Information System (HMIS) 
1. Material Safety Data Sheets. 

D. Manufacturer's Trade Associations 
1. Thermal Insulation Association of Canada (TIAC): National Insulation Standards.  

E. Underwriters' Laboratories (UL) 
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1.4 DEFINITIONS 

A. For purposes of this section: 
1. "CONCEALED" - insulated mechanical services in suspended ceilings and non-

accessible chases and furred-in spaces. 
2. "EXPOSED" - will mean "not concealed" as defined herein. 

B. TIAC ss: 
1. CRF:  Commercial Rectangular Finish 
2. CPF: Commercial Piping Finish. 

1.5 SUBMITTALS 

A. Submittals:  in accordance with Section 01 33 00 - Submittal Procedures. 

B. Product Data:  
1. Submit manufacturer's printed product literature, specifications and datasheet in 

accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.  
a. Submit two copies of Hazardous Materials Information System (HMIS) Material 

Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal 
Procedures.  

C. Shop Drawings:  
1. Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.  

D. Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal 
Procedures.  
1. Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties.  
2. Instructions: submit manufacturer's installation instructions to Owner. 

1.5 QUALITY ASSURANCE 

A. Qualifications:   

1. Installer: certified in performing work of this Section, and have at least 5 years successful 
experience in this size and type of project. 

B. Health and Safety:  

1. Do construction occupational health and safety in accordance with Section 01 35 29.06 - 
Health and Safety Requirements.  

1.6 DELIVERY, STORAGE AND HANDLING 

A. Packing, shipping, handling and unloading:  
1. Deliver, store and handle in accordance with manufacturer's written instructions and 

Section 01 61 00 - Common Product Requirements.  
2. Deliver, store and handle materials in accordance with manufacturer's written instructions.  
3. Deliver materials to site in original factory packaging, labeled with manufacturer's name, 

address.  
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B. Storage and Protection:  
1. Protect from weather, construction traffic.  
2. Protect against damage.  
3. Store at temperatures and conditions required by manufacturer.  

C. Waste Management and Disposal:  

1. Construction/Demolition Waste Management and Disposal: separate waste materials for 
reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste 
Management and Disposal.  

2. Place excess or unused insulation and insulation accessory materials in designated 
containers.  

3. Divert unused materials from landfill to recycling facility approved by Owner.  

4. Dispose of unused adhesive material at official hazardous material collections site 
approved by Owner. 

PART 2 - PRODUCTS 

2.1 FIRE AND SMOKE RATING 

A. In accordance with UL requirements. 

1. Maximum flame spread rating: 25. 

2. Maximum smoke developed rating: 50. 

2.2 INSULATION 

A. Mineral fibre specified includes glass fibre, rock wool, slag wool. 

B. Thermal conductivity ("k" factor) not to exceed specified values at 75 
o
F mean temperature when 

tested in accordance with ASTM C335. 

C. Rigid moulded calcium silicate in sections and blocks, and with special shapes to suit project 
requirements. 

1. Insulation: to ASTM C533. 

2. Maximum "k" factor: to 0.54 Btu/in 
o
F @ 500 

o
F. 

3. Design to permit periodic removal and re-installation. 

D. Rigid moulded mineral fibre with factory applied vapour retarder jacket. 

1. Mineral fibre: to ASTM C547. 

2. Maximum "k" factor: per ASTM C547 

E. Flexible unicellular tubular elastomer. 

1. Insulation: with vapour retarder jacket to ASTM C534. 

2. To be certified by manufacturer to be free of potential stress corrosion cracking 
corrodants 

3. Flame spread index less than 25, and smoke developed index less than 50.  
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2.3 INSULATION SECUREMENT 

A. Tape: Self-adhesive, aluminum, plain reinforced, 50 mm wide minimum. 

B. Contact adhesive: Quick setting. 

C. Canvas adhesive: Washable. 

D. Tie wire: 16 ga. diameter stainless steel. 

E. Bands: Stainless steel, 3/4 inch, 18 ga. thick. 

2.4 CEMENT 

A. Thermal insulating and finishing cement: 

1. Hydraulic setting or air drying on mineral wool, to ASTM C449/C449M. 

2.8 JACKETS 

A. Polyvinyl Chloride (PVC): 

1. One-piece moulded type and sheet to ASTM D1784 with pre-formed shapes as  required. 

2. Colours: to match adjacent finish paint.  Confirm colour with Owner. 

3. Minimum service temperatures: -4 
o
F. 

4. Maximum service temperature: 150 
o
F. 

5. Moisture vapour transmission: 0.02 perm. 

6. Thickness: 30 mil. 

7. Fastenings: 

a. Use solvent weld adhesive compatible with insulation to seal laps and joints. 

b. Tacks. 

c. Pressure sensitive vinyl tape of matching colour. 

d. Indoor: flame spread rating 25, smoke developed rating 50. 

B. Canvas: 
1. 8 oz/sq ft cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM 

C921. 
2. Lagging adhesive: Compatible with insulation. 

C. Aluminum: 

1. To ASTM B209. 

2. Thickness: 18 ga sheet. 

3. Finish:  Embossed or corrugated. 

4. Joining: Longitudinal and circumferential slip joints with 2 inch laps. 
5. Fittings: 18 ga thick die-shaped fitting covers with factory-attached protective liner. 

6. Metal jacket banding and mechanical seals: stainless steel, 3/4 inch wide, 18 ga thick at 
12 inch spacing. 
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PART 3 - EXECUTION 

3.1 MANUFACTURE’S INSTRUCTIONS 

A. Compliance:  comply with manufacturer’s written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheet. 

3.2  PRE- INSTALLATION REQUIREMENT 

A. Pressure testing of piping systems and adjacent equipment to be complete, witnessed and 
certified. 

B. Surfaces to be clean, dry, free from foreign material. 

3.3 INSTALLATION 

A. Install in accordance with Insulation Manufacturers Association National Standards. 

B. Apply materials in accordance with manufacturers instructions and this specification. 

C. Use two layers with staggered joints when required nominal wall thickness exceeds 3 inch. 

D. Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes. 

1. Install hangers, supports outside vapour retarder jacket. 

E. Supports, Hangers: 

1. Apply high compressive strength insulation, suitable for service, at oversized saddles and 
shoes where insulation saddles have not been provided. 

3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES 

A. See Section 23 07 16 – HVAC Equipment Insulation. 

3.5 INSTALLATION OF ELASTOMERIC INSULATION 

A. Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints. 

B. Provide vapour retarder as recommended by manufacturer. 

3.6 PIPING INSULATION SCHEDULES 

A. Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified. Insulate 
vent pipes 10 feet from roof penetration. 

B. Code: A-3. 

1. Securements: Tape at 12 inches oc. 

2. Seals: VR lap seal adhesive, VR lagging adhesive. 
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C. Thickness of insulation to be as listed in following table. 

1. Run-outs to individual units and equipment not exceeding 12 feet long. 

2. Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves, 
fittings. 

 

Application Temp 
o
F TIAC 

code 
Pipe sizes (NPS) and insulation thickness (inch) 

 Run out   to 1 1 1/4 to 2 2 1/2 to 4 5 to 6 8 & over 

Boiler Feed 
Water 
 

 A-3 1 1 1 1 1 1 

Hot Water 
Heating 
 

140 – 200 A-3 1 1-1/2 1-1/2 1-1/2 1-1/2 1-1/2 

Hot Water 
Heating 
 

up to 140 A-3 1 1 1 1 1-1/2 1-1/2 

Glycol Heating 
 

140 – 200 A-3 1 1-1/2 1-1/2 1-1/2 1-1/2 1-1/2 

Glycol Heating 
 

up to 140 A-3 1 1 1 1 1-1/2 1-1/2 

Dual Temp. 
Heating 

 A-3 1 1-1/2 1-1/2 1-1/2 1-1/2 1-1/2 

D. Finishes: 

1. Exposed indoors: PVC jacket. 

2. Exposed in mechanical rooms:  PVC jacket. 

3. Concealed, indoors: canvas on valves, fittings. No further finish. 

4. Finish attachments: SS screws or bands, at 6 inch oc. Seals: wing or closed. 

3.7 CLEANING 

A. Proceed in accordance with Section 01 74 00 – Cleaning. 

B. Upon completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools and equipment. 

END OF SECTION 23 07 19 
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SECTION 23 08 02 – CLEANING AND START-UP OF MECHANICAL PIPING SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Procedures and cleaning solutions for cleaning mechanical piping systems. 

1.2 RELATED SECTIONS 

A. Section 01 74 21 – Construction/Demolition Waste Management and Disposal  

B. Section 23 05 93 - Testing, Adjusting and Balancing of HVAC 

C. Section 23 25 00 - HVAC Water Treatment. 

1.3 REFERENCES 

A. American Society for Testing and Materials International (ASTM) 
1. ASTM E202 – Standard Test Methods for Analysis of Ethylene Glycols and Propylene 

Glycols. 

B. Hazardous Materials Information System (HMIS). 
1. Material Safety Data Sheets (MSDS). 

1.4 SUBMITTALS 

A. Product Data: 

1. Submit manufacturer’s printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 – Submittal Procedures.  Include product 
characteristics, performance criteria, and limitations. 

2. Quality assurance submittals:  submit following in accordance with Section 01 33 00 – 
Submittal Procedures. 

a. Instructions:  submit manufacturer’s installation instructions. 

1) Owner will make available one (1) copy of systems supplier 
installation instructions. 

1.5 QUALITY ASSURANCE 

A. Health and Safety: 
1. Do construction occupational health and safety in accordance with Section 01 35 29.06 – 

Health and Safety Requirements. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packing, shipping, handling and unloading. 
1. Deliver, store and handle in accordance with manufacturer’s written instructions and 

Section 01 61 00 – Common Product Requirements. 

B. Waste Management and Disposal: 
1. Construction / Demolition Waste Management and Disposal:  separate waste materials 

for reuse and recycling in accordance with Section 01 74 21 - Construction / Demolition 
Waste Management and Disposal. 

PART 2 - PRODUCTS 

2.1 CLEANING SOLUTIONS 

A. Low foaming detergent at all temperatures 

B. No pH neutralization required 

C. Designed for use on most metals including aluminium 

D. Bio-degradable 

E. Phosphate Free 

F. Nitrite Free  

PART 3 - EXECUTION 

3.1 CLEANING HYDRONIC AND STEAM SYSTEMS 

A. Timing 

1. Systems to be operational, hydrostatically tested and with safety devices functional, 
before cleaning is carried out. 

B. Cleaning Agency: 

1. Retain qualified water treatment specialist to perform system cleaning. 

C. Install instrumentation such as flow meters, orifice plates, pitot tubes, flow metering valves only 
after cleaning is certified as complete by water treatment specialist. 

D. Cleaning procedures: 

1. Provide detailed report outlining proposed cleaning procedures at least 4 weeks prior to 
proposed starting date. Report to include: 
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a. Cleaning procedures, flow rates, elapsed time. 

b. Chemicals and concentrations to be used. 

c. Inhibitors and concentrations. 

d. Specific requirements for completion of work. 
e. Special precautions for protecting piping system materials and components. 
f. Complete analysis of water to be used to ensure water will not damage systems 

or equipment. 

E. Conditions at time of cleaning of systems 
1. Systems to be free from construction debris, dirt and other foreign material. 

2. Control valves to be operational, fully open to ensure that terminal units can be cleaned 
properly. 

3. Strainers to be clean prior to initial fill. 

4. Install temporary filters on pumps not equipped with permanent filters. 

5. Install pressure gauges on strainers to detect plugging. 

F. Report on Completion of Cleaning 
1. When cleaning is completed, submit report, complete with certificate of compliance with 

specifications of cleaning component supplier. 

G. Hydronic Systems: 

1. Flush system thoroughly with water, back flush pump, strainers, blow down drain valves 
and risers to remove all loose debris.  Remove accumulated sludge in boilers if 
necessary.  

2. Then add 2% solution of low foaming detergent to the system through a by-pass feeder or 
another feeding device. 

3. Circulate for 36 hours at 180
o 
F.  For chilled systems, circulate at least 48 hours at 

ambient temperature. 

4. During recirculation, back flush strainers, drain valves and risers at their lowest point once 
every 8 hours. 

5. Drain cleaning water completely. 

6. Then fill and drain system several times.  Circulate 30 minutes every time the system is 
refilled. 

7. Bleed system at several points until water is clear and non-foaming.  Clean pump 
strainers. 

8. Draw a water sample from the system and send it to out laboratory for analysis. 

9. If the laboratory report is satisfactory, the system must then be treated with the 
appropriate formula.  

H. Glycol Systems: 
1. In addition to procedures specified above perform procedures specified herein. 
2. Test to prove concentration will prevent freezing to minus 40

o 
F. Test inhibitor strength 

and include in procedural report. Refer to ASTM E202. 

3.2 START-UP OF HYDRONIC SYSTEMS 

A. After cleaning is completed and system is filled: 
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1. Establish circulation and expansion tank level, set pressure controls. 
2. Ensure air is removed. 
3. Check pumps to be free from air, debris, possibility of cavitation when system is at design 

temperature. 
4. Dismantle system pumps used for cleaning, inspect, replace worn parts, install new 

gaskets and new set of seals. 
5. Clean out strainers repeatedly until system is clean. 
6. Commission water treatment systems as specified in Section 23 25 00 - HVAC Water 

Treatment. 
7. Check water level in expansion tank with cold water with circulating pumps OFF and 

again with pumps ON. 
8. Repeat with water at design temperature. 
9. Check pressurization to ensure proper operation and to prevent water hammer, flashing, 

cavitation. Eliminate water hammer and other noises. 
10. Bring system up to design temperature and pressure slowly over a 48 hour period. 
11. Perform TAB as specified in Section 23 05 93 - Testing, Adjusting and Balancing (TAB). 
12. Adjust pipe supports, hangers, springs as necessary. 
13. Monitor pipe movement, performance of expansion joints, loops, guides, anchors. 
14. If sliding type expansion joints bind or if bellows type expansion joints flex incorrectly, shut 

down system, re-align, repeat start-up procedures. 
15. Re-tighten bolts, etc. using torque wrench, to compensate for heat-caused relaxation. 

Repeat several times during commissioning. 
16. Check operation of drain valves. 
17. Adjust valve stem packings as systems settle down. 
18. Fully open all balancing valves (except those that are factory-set). 
19. Check operation of over-temperature protection devices on circulating pumps. 
20. Adjust alignment of piping at pumps to ensure flexibility, adequacy of pipe movement, 

absence of noise or vibration transmission. 

3.3 CLEANING 

A. Provide in accordance with Section 01 74 00 – Cleaning. 

B. Upon completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools and equipment. 

END OF SECTION 23 08 02 
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SECTION 23 11 23 – FACILITY FUEL GAS PIPING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. Materials and installation for piping, valves and fittings for gas fired equipment. 

1.2 RELATED SECTIONS 

A. Section 01 33 00 – Submittal Procedures. 

B. Section 01 74 21 – Construction/Demolition Waste Management and Disposal. 

C. Section 01 78 00 - Closeout Submittals. 

D. Section 01 45 00 – Quality Control 

E. Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 

F. Section 23 08 02 – Cleaning and Start-up of Mechanical Piping Systems.  

1.3 REFERENCES 

A. American Society of Mechanical Engineers (ASME) 
1. ASME B16.5, Pipe Flanges and Flanged Fittings 
2. ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings 
3. ASME B16.22, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 
4. ASME B18.2.1, Square and Hex Bolts and Screws Inch Series. 

B. Uniform Plumbing Code, 2018 Chapter 12 ( Iowa State Fuel Gas Code) 

C. American Society for Testing and Materials International (ASTM) 

1. ASTM A 47/A47M, Standard Specification for Ferritic Malleable Iron Castings. 
2. ASTM A 53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc 

Coated, Welded and Seamless. 
3. ASTM B 75M, Standard Specification for Seamless Copper Tube (Metric). 
4. ASTM B 837, Standard Specification for Seamless Copper Tube for Natural Gas and 

Liquefied Petroleum (LP) Gas Fuel Distribution Systems. 

D. Hazardous Materials Information System (HMIS) 
1. Material Safety Data Sheets (MSDS) 

1.4 SUBMITTALS  

A. Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

B. Product Data: 
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1. Submit manufacturer’s printed product literature, specifications and datasheet for piping, 
fitting and equipment. 

2. Indicate on manufacturer’s catalogue literature following: valves. 
3. Submit WHMIS SDS in accordance with Section 01 33 00 - Submittal Procedures.  

Indicate VOC’s for adhesive and solvents during application and curing. 
4. Test Reports: Submit certified test reports from approved independent testing laboratories 

indicating compliance with specifications for specified performance characteristics and 
physical properties. 

5. Certificates: Submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties. 

6. Instructions: Submit manufacturer’s installation instructions. 
7. Closeout Submittals: Submit maintenance and engineering data for incorporation into 

manual specified in Section 01 78 00 – Closeout Submittals. 

1.5 QUALITY ASSURANCE 

A. Pre-Installation Meeting: 
1. Convene pre-installation meeting one week prior to beginning work of this Section and on-

site installations. 

a) Verify Project requirements. 

b) Review Installation and substrate conditions. 

c) Co-ordination with other building subtrades. 

d) Review manufacturer’s installation instructions and warranty requirements. 

B. Do construction occupational health and safety in accordance with Section 01 35 29.06 – Health 
and Safety Requirements. 

C. Trades people to have journeyperson qualifications. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Waste Management and Disposal: 
1. Separate waste materials for reuse and recycling in accordance with Section 01 74 21 – 

Construction /Demolition Waste Management and Disposal. 
2. Remove from site and dispose of packaging materials at appropriate recycling facilities. 
3. Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, 

packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan (WMP). 

4. Separate for reuse and recycling and place in designated containers, steel, metal, plastic 
waste in accordance with WMP. 

5. Divert unused metal materials from landfill to metal recycling facility as approved by 
Owner. 

PART 2 - PRODUCTS 

2.1 PIPE  

A. Steel pipe: to ASTM A 53/A53M, Schedule 40, seamless as follows: 
1. NPS ½ to 2, screwed. 
2. NPS2 ½ and over, plain end. 
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B. Copper pipe:  to ASTM B 75. 

2.2 JOINTING MATERIAL 

A. Screwed fittings: pulverized lead paste 

B. Welded fittings: to ASTM/ANSI B16. 

C. Flange gaskets: non-metallic flat. 

D. Brazing: to ASTM B 75. 

2.3 FITTINGS  

A. Steel pipe fittings, screwed:  
1. Malleable iron: screwed to ASTM/ANSI B16.3, Class 150 for service pressures up to and 

including 125 psi. 
2. Unions: malleable iron, brass to iron, ground seat, to ASTM A47. 
3. Nipples: schedule 40, to ASTM A53. 

B. Copper tube fittings: 
1. Service line riser and transition fittings. 

a) Wrought copper and copper alloy, solder type 1 to ANSI/ASME B16.22.  

2.4 MANUAL SHUT-OFF VALVES 

A. NPS 4 and under, full port, forged brass ball valve for two piece body construction complete with 
the following: 
1. Blowout-proof stem. 
2. Adjustable packing gland. 
3. Chrome-plated ball. 
4. Class 150 WSP, 600 WOG. 
5. Lever handle. 
6. ANSI B1.20.1 NPT end connections 

PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

A. Compliance: Comply with manufacturer’s written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions and datasheet. 

3.2 PIPING 

A. Install piping in accordance Section 23 05 15 - Common Installation Requirements for HVAC 
Pipework, applicable State Codes, supplemented as specified. 

B. Slope piping down in direction to flow to low points. 
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C. Install drip points: 
1. At low points in piping system and where indicated. 
2. Provide complete with blowdown valve i.e. manual shut-off valve as specified above. 
3. Minimum 3 inches in length from tee connection in riser to top of valve. Size to be 

minimum NPS 3/4.  Provide complete with threaded end cap.  

D. Use eccentric reducers at pipe size change installed to provide positive drainage.  Install eccentric 
reducers with straight through flow line. 

E. Provide clearance for access and for maintenance. 

F. Ream pipes, clean scale and dirt, inside and out. 

G. Install piping to minimize pipe dismantling for equipment removal. 

H. Field ending of piping to be prohibited. 

I. Nesting of bushings to be prohibited.  Utilize properly sized reducing fittings. 

J. Do not utilize propane piping as an electrical ground.  

3.3 VALVES 

A. Install valves with stems upright or horizontal unless approved otherwise by Owner.  

B. Install valves as indicated. 

C. Install all valves in accessible locations in order to allow access for operation and maintenance of 
the valve. 

3.4 FIELD QUALITY CONTROL 

A. Site Tests/Inspection: 
1. Test system in accordance with requirements of authorities having jurisdiction. 

B. Manufacturer’s Field Services: 
1. Have manufacturer of products supplied under this Section review work involved in 

handling, installation/application, protection and cleaning of its products, and submit 
written reports, in acceptable format, to verify compliance of work with contract. 

2. Provide manufacturer’s field services, consisting of product use recommendations and 
periodic site visits for inspection of product installation, in accordance with manufacturer’s 
instructions. 

3. Schedule site visits to review work at stages listed: 
a) After delivery and storage of products, and when preparatory work on which work 

of this Section depends is complete, but before installation begins. 
b) Twice during progress of work at 25% and 60% complete. 
c) Upon completion of work, after cleaning is carried out. 

C. Obtain reports within three (3) working days of review and submit immediately to Owner. 

D. Performance Verification: 
1. Refer to Section 23 08 01 – Performance Verification of Mechanical Piping Systems. 
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E. PV procedures: 

1. Test performance of components. 

3.5 ADJUSTING 

A. Purging: purge after pressure test in accordance with Fuel Gas Code. 

B. Pre-Start-Up Inspections: 

1. Check vents from regulators, control valves, terminate outside building in approved 
location, protected against blockage, damage. 

2. Check gas trains, entire installation is approved by authority having jurisdiction. 

3.6 CLEANING 

A. Cleaning: in accordance with Section 23 08 02  - Cleaning and Start-up of Mechanical Piping 
Systems. 

B. Perform cleaning operations as specified in Section 01 74 00 – Cleaning, and in accordance with 
manufacturer’s recommendations. 

C. Upon completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools and equipment. 

3.7 IDENTIFICATION 

A. Identify new propane piping systems in accordance with requirements for ANSI/ASME A13.1. 

B. Above ground propane piping to be primed and painted yellow along its entire length.  All below 
ground propane piping to be covered with plastic yellow identification marker tape suitable for 
direct burial. 

C. Supply and install “Propane Gas” pipe identification markers along length of propane piping 
installation in accordance with ANSI/ASME A13.1 and Section 23 05 53 01 – Mechanical 
Identification. Maximum spacing along straight length of pipe to be 6 m. 

D. Maintain minimum depth of burial of underground propane piping of 20 feet, unless otherwise 
noted. 

3.8 STORAGE CYLINDERS 

A. Propane storage cylinder shall be supplied and installed by propane vendor and installed per 
applicable codes and standards. 

B. The responsibility for connection of the propane storage cylinder to the propane distribution piping 
shall be part of this contract.  

END OF SECTION 23 11 23 
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SECTION 23 21 23 – HYDRONIC PUMPS 

PART 1 - GENERAL  

1.1 SECTION INCLUDES 

A. Materials, equipment selection, installation and start up for hydronic system pumps. 

1.2 RELATED SECTIONS 

A. Section 01 33 00 - Submittal Procedures.   

B. Section 01 74 21 - Construction/Demolition Waste Management and Disposal 

C. Section 01 35 29.06- Health and Safety Requirements. 

D. Section 01 78 00 - Closeout Submittals. 

1.3 REFERENCES 

A. American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).   
1. Standard 90.1, Energy Standard for Buildings Except Low-Rise Residential Buildings.  

B. National Energy Conservation Code (NECC). 

C. National Electrical Manufacturer’s Association (NEMA) 

1. NEMA MG 1, Motors and Generators. 

D. American National Standards Institute/Hydraulics Institute (ANSI/HI) 

1. ANSI/HI 1.3, Rotodynamic (Centrifugal) Pumps for Design and Application. 

1.4 SUBMITTALS 

A. Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

B. Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 
Procedures. 

C. Submit manufacturer's detailed composite wiring diagrams for control systems showing factory 
installed wiring and equipment on packaged equipment or required for controlling devices or 
ancillaries, accessories and controllers. 

D. Submit product data of pump curves for review showing point of operation. 

E. Indicate piping, valves and fittings shipped loose by packaged equipment supplier, showing their 
final location in field assembly. 

F. Provide maintenance data for incorporation into manual specified in Section 01 78 00 – Closeout 
Submittals. 
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1.5 HEALTH AND SAFETY 

A. Do construction occupational health and safety in accordance with Section 01 35 29.06 – Health 
and Safety Requirements. 

1.6 WASTE MANAGEMENT AND DISPOSAL 

A. Separate waste material for reuse and recycling in accordance with Section 01 74 21 – 
Construction/Demolition Waste Management and Disposal. 

B. Remove from site and dispose of packaging materials at appropriate recycling facilities. 

C. Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging 
material in appropriate on-site bins for recycling in accordance with Waste Management Plan.  

D. Separate for reuse and recycling and place in designated containers, steel, metal, plastic waste 
in accordance with Waste Management Plan. 

E. Fold up metal banding, flatten and place in designated area for recycling. 

1.7 EXTRA MATERIALS 

A. Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals. 

B. Furnish following spare parts:  
1. Mechanical seal for each pump. 
2. Packing for each pump. 
3. Set of gaskets for each pump.  

PART 2 - PRODUCTS 

2.1 EQUIPMENT 

A. Acceptable manufacturers 

1. Taco 

2. Bell & Gossett 

3. Xylem 

4. Gould 

5. Approved equivalent 

2.2 IN-LINE CIRCULATORS 

A. Volute: cast iron radially split, with screwed or flanged design suction and discharge connections. 

B. Impeller: alloy steel, cast bronze, or cast iron to suit application.  

C. Shaft:  stainless steel with bronze sleeve bearing, integral thrust collar. 

D. Seal assembly: mechanical for service to 275 
0
F. 
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E. Coupling: flexible self-aligning. 

F. Motor: as per Section 23 05 13 – Common Motor Requirements for HVAC Equipment and as per 
manufacturer’s recommendations. Speed and power as indicated in the pump schedule.  

G. Capacity: as indicated in the pump schedule.  

H. Design pressure: 175 psia. 

1.3 SINGLE SUCTION CENTRIFUGAL PUMP 

A. General: all iron pump complete with motor. 

B. Base: common cast iron or fabricated steel with drip rim and tapping for drain connection. 

C. Volute: cast iron radially split, back pull out end suction, screwed or flanged suction and 
discharge, with drain plug and vent cock, suction and discharge pressure gauge tappings. 

D. Impeller:  cast iron or stainless steel enclosed type, keyed drive with locking nut or screw, 
dynamically balanced. 

E. Shaft: stainless steel with two point support for ball bearing mounting hardened wear rings at 
packing gland. 

F. Seal assembly: mechanical seal, oil or grease lubricated. On open system flush line with 50 
micron filter and site flow indicator.  When differential exceeds 30 psig use cyclone type 
separator.  

G. Coupling: flexible self-aligning complete with coupling guard. 

H. Motor: NEMA Class B, squirrel cage induction, premium efficiency continuous duty, drip proof, ball 
bearing, maximum temperature rise 125

0 
F, as per Section 23 05 13 - Common Motor 

Requirements for HVAC Equipment, speed and power as indicated in pump schedule.  

I. Capacity: as indicated in pump schedule.  

J. Design pressure: 175 psig. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. In line circulators: install as indicated by flow arrows. Support at inlet and outlet 
flanges or unions. Install with bearing lubrication points accessible. 

B. Base mounted type: supply templates for anchor bolt placement. Furnish anchor 
bolts with sleeves. Place level, shim unit and grout. Align coupling in accordance 
with manufacturer's recommended tolerance. Check oil level and lubricate.  

C. Ensure that pump body does not support piping or equipment. Provide stanchions or hangers for 
this purpose. Refer to manufacturer's installation instructions for details. 
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D. Pipe drain tapping to floor drain. 

E. Install volute venting pet cock in accessible location. 

F. Check rotation prior to start-up. 

G. Install pressure gauge ball valves. 

3.4 START-UP 

A. General 

1. In accordance with manufacturer's recommendations. 

B. Procedures: 

1. Before starting pump, check that cooling water system, over-temperature and 
other protective devices are installed and operative. 

2. After starting pump, check for proper, safe operation. 

3. Check installation, operation of mechanical seals, packing gland type seals. 
Adjust as necessary. 

4. Check base for free-floating, no obstructions under base. 

5. Run-in pumps for 12 continuous hours. 

6. Verify operation of over-temperature and other protective devices under low- and 
no-flow condition. 

7. Eliminate air from scroll casing. 

8. Adjust alignment of piping and conduit to ensure true flexibility at all       times. 

9. Eliminate cavitation, flashing and air entrainment. 

10. Adjust pump shaft seals. 

11. Measure pressure drop across strainer when clean and with flow rates as finally 
set. 

12. Replace seals if pump used to degrease system or if pump used for temporary 
heat. 

13. Verify lubricating oil levels. 

END OF SECTION 
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SECTION 23 52 00 - CONDENSING HOT WATER BOILERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes condensing hot water boilers for indoor space-heating application. 

1.2 REFERENCES 

A. Intertek (ETL) 
1. ETL certified to UL 795/CGA 3.1 

B. American Society of Mechanical Engineers: 
1. ASME Section IV - Boiler and Pressure Vessel Code - Heating Boilers 
2. ASME CSD-1 – Controls and Safety Devices for Automatically Fired Boilers 

C. American Society of Heating, Refrigeration and Air Conditioning Engineers 
1. ASHRAE: Standard 90.1 Energy Standard for Buildings 

D. Hydronics Institute, Division of Air Conditioning, Heating & Refrigeration Institute (AHRI): 
1. AHRI1500: Testing Standard to Determine Efficiency of Commercial Space Heating Boilers 

as defined by Department of Energy in 10 CFR Part 431. 

E. National Fire Protection Association: 
1. NFPA 54 - National Fuel Gas Code (ANSI Z223.1) 

F. Underwriters Laboratories: 
1. UL 795: Commercial-Industrial Gas Heating Equipment. 

G. International Mechanical Code (IMC) 2015 

1.3 SUBMITTALS 

A. In accordance with Contract Documents. Minimum product data to include: 
1. Capacities, accessories and options included with boiler. 
2. General layout, dimensions, size and location of all required connections. 
3. Electrical characteristics  
4. Weight and mounting loads. 
5. Manufacturer's installation and start-up instructions. 
6. Equipment Operation and Maintenance Manuals. 

1.4 QUALITY ASSURANCE 

A. Use an adequate number of skilled workers, trained and experienced in the necessary crafts, and 
who are completely familiar with the specified requirements, pertinent contract documents, and 
methods needed for proper performance of the work described therein.  
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B. Provide the services of a manufacturer's factory-authorized representative to inspect and verify 
proper installation of this equipment, and to provide equipment start-up and operator training. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. In accordance with Contract Documents. 

B. Accept equipment and accessories in Factory shipping packaging. Inspect for damage. Keep boiler 
in a horizontal position from time of delivery to final installation. 

C. While stored, all equipment must be protected from external elements such as inclement weather, 
job site construction activity, etc. Protect equipment from damage by leaving packaging in place 
until installation. 

1.6 WARRANTY 

A. The boiler shall come with the warranties stated below from date of original installation. 
1. Heat Exchanger: 10-year pro-rated warranty. 
2. All other parts: 1-year limited warranty. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 
1. Thermal Solutions 
2. Aerco 
3. Lochinvar 
4. Fulton 
5. Hamilton 
6. Approved equivalent. 
7. It shall be the responsibility of the Contractor to insure that any substituted equipment is equivalent 

in fit, form and function to the specified equipment. The cost of any additional work caused by the 
substitution of equipment shall be borne by the Contractor. 

2.2 GENERAL REQUIREMENTS 

A. Boiler 
1. The boiler shall be assembled, fire tested and shipped as a factory-packaged unit, 

complete with jacket, gas manifold, burner and controls mounted & wired, with boiler 
connections specified in this Section.  

2. The boiler shall be constructed in conformance to ASME Section IV, ASME CSD-1 and UL 
795. The boiler shall bear the ASME “H” stamp with a maximum allowable working 
pressure (MAWP) of 160 PSI.  Pressure vessel shall be subjected to a hydrostatic 
pressure test of 240 PSIG at the factory. 

3. The boiler shall be an ultra-high efficiency condensing boiler with a pressure vessel, 
constructed of 316L stainless steel and of water tube design, which shall not require a 
refractory combustion chamber.   

4. The boiler shall be equipped with an integral pre-mix, stainless steel forced draft burner for 
natural gas or propane, firing incorporating full modulation with 5:1 minimum turndown 
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ratio.  The burner shall be of high flame retention design and have a static swirl device to 
get uniform flame stability all around the combustion surface.  Burner shall be equipped 
with a sliding guide rail with hinged door to gain full access and inspection of the burner 
and combustion chamber. 

5. The boiler gas valve will be designed with zero pressure regulation and equipped with a 
variable speed blower system to precisely control the fuel/air mixture, providing fully 
modulating firing rates for maximum efficiency. 

3. The flue passages and combustion chamber shall be accessible from the front of the boiler 
for cleaning.   

4. The boiler shall be provided with a heavy duty 16 gauge steel jacket with a rust resistant 
powder coat finish.  Jackets made of plastic or resin material shall not be acceptable. The 
boiler jacket shall contain an internal electrical cabinet for power and limit circuit wiring, 
providing a clean finished look when the jacket is installed. Electrical connections shall be 
accessible with fused connections for protection and clear labeling for simple and accurate 
wiring.   
a. The electrical components shall be separated from incoming combustion air gas, 

which may contain excess humidity, dust and other contaminants brought through 
ducted combustion air. 

5. A polypropylene condensate trap with a float-actuated shut-off switch shall be supplied with 
the boiler. 

6. Electrical input to the boiler shall be 208v/3ph/60hz 
7. The boiler shall be of compact design with a footprint no larger than 70 sq/ft. 
8. Boiler shall be capable of variable primary or primary/secondary piping arrangements.  
9. The boiler shall come on a base with forklift opening all sides and lifting lugs for ease of 

moving and rigging. 

B. Boiler Control System 

1.       Scope of Supply  
Boiler Control System shall provide safety interlocks and water temperature control. The 
control system shall be fully integrated into the boiler control cabinet and incorporate single 
and multiple boiler control logic, inputs, outputs and communication interfaces. The control 
system shall coordinate the operation of up to eight (8) fully modulating hot water boilers 
and circulation pumps. The control system shall simply control boiler modulation and on/off 
outputs based on the boiler water supply temperature and an operator-adjusted setpoint. 
However, using parameter menu selections, the control system shall allow the boiler to 
respond to remote system water temperature and outside air temperatures with warm 
weather shut down (WWSD) or energy management system (EMS) firing rate demand, 
remote setpoint or remote start/stop commands.   

2.       Boiler Control 
Using PID (proportional-integral-derivative) based control, the remote system water 
temperature shall be compared with a setpoint to establish a target boiler firing rate. If the 
secondary loop flow speed is greater than the primary loop flow speed, firing rate is 
increased in response to the decrease in secondary loop temperature. When the remote 
system temperature is near the boiler high limit temperature, the boiler supply sensor shall 
limit the maximum boiler supply temperature to prevent boiler high limit events. Alternately, 
using parameter menu selections, the control system shall allow the boiler to respond 
directly to boiler supply temperature and setpoint to establish a target boiler firing rate while 
remote system water temperature is used for display purposes only. Each boiler’s fuel flow 
control valve shall be mechanically linked to the air flow control device to assure an air rich 
fuel/air ratio. All the automated logic required to ensure that pre-purge, post-purge, light-off, 
and burner modulation shall be provided.    

3.       Hot Water Temperature Setpoint 
When the controller is in the local control mode, the control system shall establish the 
setpoint based on outside air temperature and a reset function curve, or be manually 



NEWTON CORRECTIONAL FACILTIY  
9404.4 DOC NCF CRC BOILER REPLACMENTS  

 

 

 CONDENSING HOT WATER BOILERS 
 23 52 00-4 
 

 

adjusted by the operator. When enabled, the setpoint shall be adjusted above a preset 
minimum setpoint upon sensing a domestic hot water demand contact input. When in 
remote mode, the control system shall accept a 4-20ma or Modbus remote setpoint or 
firing rate demand signal from an external BMS.   

4.       Multiple Boiler Sequence 
The controller shall incorporate its peer-to-peer communications on each connected boiler 
by using standard RJ45 ethernet cables.  The control system shall allow the connected 
boilers to exchange signals as required to provide coordinated fully modulating lead/lag 
functions. It shall not be required to wire individual control signals between boilers.  To 
increase operational efficiency, the control system shall utilize both water temperature and 
firing rate based boiler sequencing algorithms to start and stop the boilers and shall 
minimize the total number of boilers in operation. The control system shall start and stop 
boilers when the water temperature is outside the adjustable temperature limit for longer 
than the adjustable time delay. In order to minimize temperature deviations, the control 
system shall start and stop the next boiler when the “lead” boiler is at an adjustable firing 
rate limit for longer than the adjustable time delay. The control system shall monitor both 
boiler lockout and limit circuits to automatically skip over those boilers that are powered 
down for maintenance, tripped or otherwise will not start. The boiler shall be run at low fire 
for warm-up for a preset low fire hold time. When enabled, warm weather shut down 
control logic shall prevent boiler operation. The controller shall also be capable of auto-
rotation of the boilers based on user-selected run time hours. 

5.       User Interface 
A touch screen message display shall be provided to display real time BTU/hr, numeric 
data, startup and shutdown sequence status, alarm, system diagnostic, first-out messages 
and boiler historical information. In the event of a fault condition, the display shall provide 
help screens to determine the cause of the problem and corrective actions. Historical 
information shall include graphical trends, lockout history, boiler & circulator cycle counts 
and run time hours.  

6. Circulator Control 
The controller shall be capable of sequencing the boiler, domestic hot water or system 
circulators.  Simple parameter selections shall allow all three pumps to respond properly to 
various hydronic piping arrangements including either a boiler or primary piped indirect 
water heater. The controller shall perform circulator exercise to help prevent pump rotor 
seizing.  

7. EMS Communication 
Control and monitor the boiler via communication RS485 Modbus or direct wiring.  The 
control shall allow for simultaneous communication for boiler peer-to-peer communication 
and EMS communication interfaces.   Loss of EMS communication shall automatically 
transfer the boiler control to local operation.  Boiler operation shall not be lost due to 
corrupt or loss of EMS communication.  The boiler control system shall allow individual 
boiler limits, lockout, boiler and system temperatures and firing rate status to be readable 
and water setpoint, boiler firing rate, and start/stop command to be readable and writable.  
The control shall provide easy parameter selection and options for the following:  
Modulation Source 4-20ma or Modbus; Setpoint Source 4-20ma or Modbus; and 
Enable/Disable (contact wired or Modbus).  The control shall allow a real time, live & 
convenient list of all interface signals to allow for quick interface verification.  OPTION: The 
boiler control system shall network with a communication gateway to connect with BACnet, 
LonWorks, or Johnson Controls Metasys N2 communication protocol. Contractor to 
coordinate with Owner to determine exact control protocol required to interface with BMS. 

8. External Data Transfer 
The control system shall include the ability to transfer parameters from boiler to boiler.  
Upon completion of commissioning the first boiler, a USB flash drive shall allow settings to 
be “downloaded” from one boiler and “uploaded” into the next.   Additionally, these files 
shall be able to be sent via email and “uploaded” to a remote technical support system.  
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Additionally, it shall be possible to restore parameters to the “as shipped state” by selecting 
a “Factory Default” Button. 

9. Archive History 
All hard lockouts, soft lockouts (holds), sensor faults, Energy Management System (EMS) 
signal faults, sequencer faults and limit string faults shall be recorded with a time and date 
stamp.  The time and date log shall stores up to 3000 alarm & events even after power 
cycle.”  The alarm & event log must be downloadable to a USB thumb drive.  The control 
shall include collect and store supply & return temperature, flame intensity and firing rate 
for at least 4 months.  It shall be a simple matter to page through the boiler’s operation 
using the boiler mounted display or download the historical data to a USB thumb drive for 
off-site analysis.  All data must be stored in standardly compatible CRV files. 

10. Quality Assurance 
 The boiler control system shall be supplied as part of a factory-assembled and tested 

burner control cabinet. 

B. Boiler Trim 
1. Combination pressure-temperature gauge, 3-1/2 inch diameter. 
2. Supply and return temperature sensors - shall be mounted on the supply and return 

connections outside of the boiler jacket. Each sensor shall be accessible from the top of 
the boiler. The boiler control shall measure supply and return temperatures and notify the 
operator if the direction of flow is reversed.   
a. The boiler control shall adjust to impending temperature changes in such a way to 

minimize fuel consumption and maximize efficiency. The control shall measure 
temperatures and the rate of change in those temperatures and respond early, 
rather than waiting for temperatures to exceed limit control settings. 

3. Flue gas temperature sensor shall be mounted in the flue vent connector to monitor flue 
gas temperatures and reduce the blower speed when flue gas temperatures exceed 189°F.  
If the flue temperatures exceed 195°F, a forced boiler reset results.  

4. ASME Section IV safety relief valve sized to exceed the gross output of the boiler which 
shall be factory set to relieve pressure at 75 psi water working pressure. 

5. Water flow switch to prevent the burner operation during low water flow conditions. 
6. High Temperature Limit, automatic and manual reset, to prevent burner operation if water 

temperature conditions rise above maximum boiler design temperature, wired to put the 
boiler into a hard lockout, requiring manual reset of the boiler primary control. 

7. High and low gas pressure switches with manual reset and a range of 4 - 14 in W.C., wired 
to put the boiler into a hard lockout, requiring manual reset of the boiler primary control. 

8. Low water cutoff (LWCO) device with manual reset.  Boiler shall be fitted with a probe type 
LWCO located above the lowest safe permissible water level established by the boiler 
manufacturer. LWCO shall be UL listed and suitable for commercial hydronic heating 
service. 

E. Vent Connections 
1. The exhaust vent must be UL 1738 listed for use with Category II and IV appliances and 

compatible with operating temperatures up to 210°F, positive pressure, condensing flue gas 
service. UL certified vent material shall be Stainless Steel. 

2. The exhaust vent system shall be in accordance with National Fuel Code, NFPA 54/ANSI 
Z221.3, or, applicable provisions of local building codes. 

3. Combustion air intake shall be capable of drawing air from inside the room.  
4. Boiler shall be capable of common venting with an engineered vent system. 
5. Venting shall have an equivalent length of up to 200 feet maximum when drawing air from 

inside the room or Venting shall have an equivalent length of up to 100 feet maximum and 
ducted combustion intake air shall have an equivalent length of up to 100 feet maximum.   
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2.3 PERFORMANCE 

A. Boiler thermal efficiency shall be certified with no less than 97.0%.  
B. The burner shall emit low NOx (corrected to 3% O2) emissions at all firing rates. 
C. Provide services of a manufacturer's authorized representative to perform combustion test 

including boiler firing rate, gas flow rate, heat input, burner manifold gas pressure, percent carbon 
monoxide, percent oxygen, percent excess air, flue gas temperature at outlet, ambient 
temperature, net stack temperature, percent stack loss, percent combustion efficiency, and heat 
output.  Perform test at minimum, mid-range, and high fire. 

PART 3 EXECUTION 

3.1 INSTALLATION 
A. In accordance with Contract Documents and boiler manufacturer's printed instructions. 
B. Flush and clean the boiler upon completion of installation in accordance with manufacturer's start-

up instructions. The boiler must be isolated when any cleaning or testing of system piping is being 
performed. 

C. Install skid plumb and level, to plus or minus 1/16 inch over base. 
D. Maintain manufacturer's recommended clearances around and over equipment, and as required by 

local Code. 
E. Arrange all electrical conduit, piping, exhaust vent, and air intake with clearances for burner 

removal and service of all equipment.   
F. Connect exhaust vent to boiler vent connection. 
G. If shown in Contract Drawings, connect full sized air inlet vent to flanged connector on boiler. 
H. Connect fuel piping in accordance with NFPA 54. Pipe size to be the same, or greater, than the gas 

train inlet connection.  
I. Use full size (minimum) pipe/tubing on all gas vent connections. 
J. Connect water piping, full size, to supply and return connections.   
K. Install all piping accessories per the details on the contract drawings. 
L. Install discharge piping from relief valves (open termination for viewing) and all drains to nearest 

floor drain. 
M. Provide necessary water treatment to satisfy manufacturer’s specified water quality limits. 

 

END OF SECTION 23 52 00 
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SECTION 26 05 00 COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.01 WORK INCLUDES 

A. All labor, materials, equipment, tools and services required to perform all work and services for 
execution, installation and completion of all electrical work including all parts lists, operating 
instructions, wiring and control diagrams as shown on the drawings and as specified and completely 
coordinated with work of all other trades. 

B. All supplementary or miscellaneous items, appurtenances and devices incidental to or necessary for 
a sound, secure and complete electrical installation, although such work is not specifically indicated. 

C. Complete, in operative condition and to approval of Engineer, materials contemplated herein and 
shown on drawings. 

D. Equipment, materials and accessories for electrical systems as shown and noted on the drawings 
including but not limited to the following: 
1. A complete rough-in system including conduit, outlet boxes, pull boxes, junction boxes, sleeves 

and hangers. 
2. Complete wiring system. 
3. All cutting and patching. 
4. Wiring devices and coverplates. 

a. Interconnecting power raceway and wiring for specified heating and refrigeration 
equipment, unless otherwise shown. 

b. Interconnecting power raceway and wiring for specified ventilating equipment, unless 
otherwise shown. 

c. Starters, controllers and interconnecting power and control raceway and wiring for specified 
pumps unless otherwise shown. 

d. Flashing and sealing of all raceway roof penetration. 

1.02 DELIVERY, STORAGE AND HANDLING 

A. Manufacturer to prevent damage during shipment shall suitably package materials.  Damaged 
materials will not be acceptable for use. 

B. Store materials on site in clean, dry storage area; when outside, elevated above grade and 
enclosed with durable watertight wrapping. 

C. Handle all materials carefully to prevent damage.  Minor scratches, marks or blemishes to finish 
shall be repaired to satisfaction of Engineer. 

1.03 QUALITY ASSURANCE 

A. Regulatory Requirements: 
1. Permits: Arrange and pay for all permits, inspections and utility connections required. 
2. Comply with ANSI C1, National Electrical Code, 2011. 
3. Reference Publications: 

a. American National Standards Institute, ANSI. 
1) C80.1 - Specification for Rigid Steel Conduit, zinc coated. 
2) C80.3 - Specification for Electrical Metallic Tubing, zinc coated. 
3) C80.4 - Specification for fittings for Rigid Metal Conduit and EMT. 

b. National Electrical Manufacturers Association, NEMA. 
1) OS-1 - Sheet steel outlet boxes, device boxes, covers and box supports. 
2) 250 Enclosures for electrical equipment. 
3) WC-5 - Thermoplastic insulated wire and cable. 
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4) WD-1, WD-5 - General Purpose Wiring Devices. 
5) FB-1 - Conduit and cable assemblies. 
6) KS-1 - Switches. 

c. Manufacturer's Catalog. 
1) Catalogs of specified manufactures current at date of contract documents are 

incorporated by reference to same force and effect as if repeated herein.  In conflicts 
between catalogs and project manual.  Project Manual governs. 

4. Provide all new materials, without blemish or defect, in accord with standards specified and 
NRTL (Nationally Recognized Testing Laboratory) listed or labeled. 

1.04 STANDARDS 

A. Provide materials, perform work and install materials in strict accordance with the latest 
requirements of the following: 
1. National Electrical Code (NEC) of National Fire Protection Association (NFPA). 
2. Other applicable codes and standards of NFPA. 
3. Factory Mutual System (FM). 
4. American National Standards Institute (ANSI). 
5. Occupational Safety and Health Act (OSHA). 
6. Federal and state codes, laws, ordinances; and rules and regulations of authorities having 

jurisdiction. 
7. In case of conflict or disagreement between codes, laws, ordinances, rules and regulations or 

within either document itself, the more stringent condition shall govern. 
8. Use electrical materials tested, listed and labeled by NRTL and bearing the NRTL label. 

a. All fabricated assemblies, manufactured items or electrically operated equipment shall 
have NRTL approval or NRTL re-examination listing in every case where such approval 
has been established for the particular type of materials or devices in question. 

1.05 DEFINITIONS 

A. Wherever the words “the Contractor”, “this Contractor” or “Electrical Contractor”, appear in this 
section, they refer to the Contractor for Electrical Work. 

B. The term “provide” includes such labor, methods, materials, equipment and transportation or other 
facilities required to complete the Contract, and the performance of all duties thereby upon the 
Contractor. 

1.06 GUARANTEE 

A. In entering into a contract covering this work, the contractor accepts the specifications and 
guarantees that the work will be carried out in accordance with the requirements of this specification 
or such modifications as may be made under the contract documents. 

B. Contractor further guarantees that the workmanship and material will be of the best procurable and 
that none but experienced workmen familiar with each particular class of work will be employed. 

C. Contractor further guarantees to replace and make good at his own expense all defects, which may 
develop within 1 year after substantial completion, due to faulty workmanship or material, upon, 
receipt of written notification from the Owner. 

1.07 JOB CONDITIONS 

A. Existing conditions: 
1. In order to become familiar with the scope of the work involved, visit the existing site, before 

submitting bid, and carefully examine the existing condition in order to have full knowledge and 
understanding of the conditions and restrictions affecting the performance of the work required.  
Include in bid all work which is reasonably inferred by the contract drawings and specifications, 
whether specifically shown or not, as a result of existing conditions, construction, irregularities 
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and interferences which may affect work.  No additional compensation will be considered for 
misunderstanding the conditions to be met. 

2. The layout shown on the drawings is necessarily diagrammatic but shall be followed as closely 
as other work will permit.  Changes from these drawings required to make this work conform to 
the building construction shall be made only with prior written approval of the Engineer.  All 
proposed changes shall be shown on shop drawings.  All measurements shall be verified by 
actual observation and all work shall fit in place meeting the approval of the Engineer. 

3. The contractor shall provide openings required in new and existing construction that may be 
necessary for the installation of electrical work and all patching and workmen competent in the 
trade required, at the expense of the contractor shall do repairing.  The contractor shall be 
responsible for arranging the work so that minimum cutting will be required.  All rubbish and 
excess materials involved in such cutting shall be promptly removed from the site and disposed 
of by the contractor.  Cutting through the floor or roof systems or load bearing walls shall be 
done only with the prior written approval of Engineer so as to avoid damaging the structural 
system. 

4. Sequencing, scheduling: 
a. Confer with the contractor regarding the location and size of conduits, equipment, rough-in 

openings and special architectural treatments in order that there may be no interferences 
between the installation or the progress of the work of the contractor on the project.  The 
order of space preference shall be as listed above. 

b. In the case of interconnection of the work of two or more contractors, verify at the site or 
on shop drawings all dimensions relating to such work.  All errors due to the failure to so 
verify any such dimensions shall be promptly rectified. 

c. Items of equipment may be specified in the singular however, provide and install the 
number of items of equipment as indicated on the drawings and as required for a 
complete system. 

d. Each contractor shall provide excavating, pumping, backfilling, and compacting required 
for the installation of their respective work as shown on the drawings. 

e. Equipment and devices furnished and installed by electrical contractors, which have 
factory prime coat, or final surface finish shall be replaced, repaired or refinished if 
defective or damaged during installation. 

f. Arrange all work so a minimum period of interruption or outages will occur in the 
temporary or permanent transfer of services as required for all electrical revisions.  Not 
less than 10 Day notification to the Owner shall be required before approval will be 
granted for any disruption of gas, electric, or telephone services.  The outage request shall 
include the extent of the work to be done, length of outage time required, and the time at 
which the outage is to begin.   

g. Submit a "Sequence of Work Schedule" in respect to all temporary and permanent utility 
and service cutovers after final determination.  This schedule shall be submitted for 
approval to the Engineer.  The submittal shall designate priority order, service or utility 
affected, date of cutover, and time of day to start and finish. 

PART 2 - PRODUCTS 

2.01 RACEWAYS AND CONDUIT 

A. Electrical Metallic Tubing (thin wall conduit, EMT) 
1. All electrical metallic tubing shall be hot dipped galvanized coated, bear a NRTL label and shall 

conform to Federal Specifications WW-C-563, ANSI C80-3, and UL 797. 
2. Allied Tube and Conduit Corp., Republic Steel Corp., Wheatland Tube Co., Southwire Co. shall 

manufacture all electrical metallic tubing, or Engineer approved equal. 
 

B. Rigid Steel Conduit 
1. All rigid steel conduits shall be hot dipped galvanized coated plus a secondary coat with 

galvanized threads bears a NRTL label and shall conform to Federal Specifications WW-C-
581d, ANSI C80-1. 
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2. Allied Tube and Conduit Corp., Republic Steel Corp, Wheatland Tube Co., Southwire Co. shall 
manufacture all rigid steel conduits, or Engineer approved equal. 

C. Intermediate Metal Conduit (IMC) 
1. Intermediate metal conduit shall be hot dipped galvanized coated; galvanized coated threads 

bear a NRTL label and shall conform to a NRTL standard for IMC. 
2. Allied Tube and Conduit Corp., Republic Steel Corp., Wheatland Tube Co., Southwire Co. shall 

manufacture intermediate metal conduit or Engineer approved equal. 

D. Flexible Steel Conduit 
1. All flexible steel conduits shall be hot dipped galvanized coated bears a NRTL label and shall 

conform to Federal Specifications WW-C-566C. 
2. Triangle PWC, American Flexible Conduit Co., Inc., Anaconda Metal Hose, shall manufacture 

all flexible steel conduits or Engineer approved equal. 

E. Liquid-tight Flexible Steel Conduit 
1. All liquid-tight flexible steel conduit shall be interlocking flexible galvanized steel conduit with a 

special polyvinyl chloride covering extruded over the flexible conduit to make the conduit liquid-
tight resistant to moisture, oil, chemicals and corrosive fumes. 

2. Anaconda Metal Hose, O-Z/Gedney, Triangle PWC shall manufacture all liquid-tight flexible 
steel conduits, or Engineer approved equal. 

F. PVC Plastic Conduit 
1. All PVC conduits shall be schedule 40 heavy wall duct.  Conduit shall be composed of high 

impact PVC (Polyvinyl Chloride-C-200 compound) and shall conform to industry NEMA 
Standards and be NRTL listed for underground and exposed use.  Material shall have tensile 
strength of 7,000 psi at 73.4°F, flexural strength of 11,000 psi, compression strength of 8,600 
psi, and minimum wall thickness in various sizes. 

2. All conduit fittings, couplings, terminal adapters, junction boxes and necessary fittings shall be 
of the solvent welding material. 

3. Carlon, Can-Tex, Triangle PWC Inc., shall manufacture all PVC conduits or Engineer approved 
equal. 

2.02 CONDUIT HANGERS AND SUPPORTS 

A. Surface Mounted Conduits 
1. Rigid steel, IMC and EMT conduits 1 inch and smaller shall be supported with hot dipped 

galvanized one hole steel pipe straps. 
2. Rigid steel, IMC and EMT conduits 1 1/4 inches and larger shall be supported with hot dipped 

galvanized one hole malleable iron pipe straps with pipe spacers. 
3. Raco, Efcor, T & B, Appleton shall manufacture all pipe straps, or Engineer approved equal. 

B. Suspended Conduits 
1. Individual rigid steel, IMC and EMT conduit 1 inch and smaller shall be supported with conduit 

clips of high carbon spring steel or zinc plated steel and support 100 pounds static load.  
Conduit clip shall be provided with 1/4” 20 threaded impression for attachment to 1/4 inch 20 
threaded rod. 

2. Individual rigid steel, IMC and EMT conduit 1 1/4 inches and larger shall be supported with 
stamped steel conduit clamps with 1/4 inch 20 bolt and nut and support 150 pounds static load.  
Provide conduit clamps with 3/8 inch 16 threaded boss for attachment to 3/8 inch 16 threaded 
rod. 

3. Support two or more rigid steel, IMC or EMT conduits adjacent to each other by 1 5/8 inches by 
1 5/8 inches metal framing channel with minimum of two 1/2 inch 13 threaded rod at each end.  
Attach conduits to metal framing channel with electro-galvanized split pipe clamps with screw 
and nut. 

4. Raco, Efcor, T & B, Appleton shall manufacture conduit clips and clamps, or Engineer 
approved equal. 
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5. Unistrut, Super Strut, Kindorf shall manufacture metal framing channel and split pipe clamps, or 
Engineer approved equal. 

6. Conduit shall not be supported from plumbing lines or ductwork. 

C. Anchors 
1. Toggle bolts or spider type expansion anchors shall be used for hollow masonry. 
2. Lead expansion anchors or preset anchors shall be used for solid masonry. 
3. Self-drilling anchors or preset anchors shall be used for concrete. 
4. Machine screws, bolts, self-tapping screws or welded studs shall be used for metal. 
5. Wood screws shall be used for wood. 

2.03 CONDUIT FITTINGS 

A. All conduit fittings and box connectors shall be strong in construction and shall be of such material 
and finish as not to cause any chemical reaction between itself and the conduit or outlet box which it 
is fastened or supported. 

B. All conduit fittings and box connectors shall be listed by a NRTL. 

C. Insulated throat fittings are only required on conduits 2” and larger. 

D. All conduit fittings, box connectors and lock nuts shall be of steel or malleable iron materials. 

E. Fittings for EMT shall be set compression type, rain-tight and concrete-tight.  Connectors, couplings, 
locknuts and other fittings for rigid steel heavy wall and IMC conduit shall be threaded type. 

F. Connectors specified in this paragraph can be zinc plated steel in lieu of malleable iron. 

G. Liquid-tight flexible conduit connectors shall be steel or malleable iron compression type with 
insulated throat and “O” ring assembly. 

H. Fittings for flexible conduit or liquid-tight flexible conduit shall be of the straight 45 degree or 90 
degree connectors and approved for grounding purposes. 

I. Provide expansion joint fittings where expansion joints are shown on architectural drawings. 

2.04 BOXES AND COVERS 

A. All junction boxes pull boxes, fixture outlet boxes and switch boxes shall be listed by a NRTL. 

B. All boxes and covers shall meet all requirements of the National Electrical Code. 

C. All boxes and covers shall be made of code gauge steel. 

D. All boxes shall be of proper size and shape for all conduits and conductors entering them. 

E. Install device boxes with bracket attached to box and wall stud to eliminate movement of box in wall. 

F. All boxes installed in poured concrete, block, brick or tile shall be masonry type. 

G. All multiple gang switch boxes of more than three-gang shall be solid gang box. 

H. Surface mount boxes on the ceiling are note required to be FS or FD type boxes.  Stamped steel 
boxes are acceptable for boxes on the ceiling.  

II. Where two or more conduits enter a box, the minimum size of boxes shall be 4 inches by 4 inches by 
1 1/2 inches minimum depth.  For single device installation, install square cut single device cover. 

J. Install all device boxes with square cut device covers for number of devices required. 
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K. All boxes shall have tapped hole for 10-32 ground screw. 

L. Raco, Steel City, Appleton shall manufacture boxes and covers, or Engineer approved equal. 

2.05 CABLE AND WIRE 

A. All wire shall have copper conductors and be listed by a NRTL. 

B. Service entrance conductors shall be 600 volts insulation type XHHW-2 90°C.  All other wire shall 
be 600 volts insulation type THWN 90°C insulation for sizes No. 6 to 500 MCM and type THHN 
90°C insulation for sizes No. 12 to No. 8. 

C. All pulling lubricants shall be water based, no exceptions. 

D. Minimum wire size shall be No. 12 except for internal fixture wire that shall be minimum size of No. 
14 type AF, CF or TFN, 300 volt. 

E. All wire (excluding fire alarm and low voltage wiring) shall be stranded, including #12 AWG and #10 
AWG branch circuit wiring. 

F. All branch circuit wiring and feeder cables for circuits over 20 amperes shall be sized as noted on 
the drawings.  If size is not specifically noted, size all branch circuit wiring and feeder cables in 
accordance with the National Electrical Code. 

G Cable and wire not installed in conduit shall be #12 AWG SO or SJO type grounded cord.  Cord 
shall terminate at junction boxes and devices with strain relief cord grids. 

H Triangle, Crescent, Colleyer, and General Cable shall manufacture all wire, or Engineer approved 
equal. 

 

2.06 METAL CLAD CABLE 

A. MC cable is not allowed. 

2.07 ELECTRICAL WIRING DEVICES 

A. All devices are specified as having black finish in wood, white finish if in drywall.  The Engineer 
reserves the right to change the color. 

B. Furnish all special outlets with mating caps with cord grips. 

C. Schedule of all electrical devices:  
1. Single Pole Switch - 20 amperes at 120 volts 

a. Hubbell  DS120 (P&S and Plug tail approved equal)  or engineer pre-
approved equal 

2. Three Way Switch - 20 amperes at 120 volts 
a. Hubbell  DS320 (P&S and Plug tail approved equal) or engineer pre-approved 

equal 
3. Four Way Switch - 20 amperes at 120 volts 

a. Hubbell  DS420 (P&S and Plug tail approved equal) or engineer pre-approved 
equal 

4. Duplex Convenience Outlet - 20 amperes at 120 volts 
a. Hubbell  DR20 (P&S and Plug tail approved equal) or engineer pre-approved 

equal 
5. Duplex Convenience Tamper Resistant Outlet - 20 amperes at 120 volts 

a. Hubbell  D20TR  or engineer pre-approved equal 
6. Duplex Convenience Outlet - GFI - 20 amperes at 120 volts 
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a. Hubbell  GF20 or engineer pre-approved equal 

D. Forward submittals to Engineer for review. 

2.08 WIRING DEVICE PLATES 

A. All device plates shall be furnished with proper openings for the device with which it is being used.  
Where required, multiple gang plates for correct combination shall be used. 

B. Device plates shall fit tight against the finished walls and shall completely cover the openings in the 
walls for the boxes. 

C. Device plates shall be attached and adjusted so they finish straight and level. 

D. Where more than one light switch is gained or a light switch and outlet are installed in a two gang 
box, install multiple gang device plates with proper openings. 

E. Provide 1/2 inch raised galvanized device covers where used for exposed conduit work. 

F. All device plates shall be black if located on wood and stainless steel if located on drywall, with the 
proper openings for the device with which they are being used.   

G. All device plates for exterior weatherproof outlets and switches shall be lockable.  Cover shall meet 
NRTL WDL “in use” listing requirement.  Cover shall be suitable for standard boxes or FS type 
boxes. 

H. Mounting screws for all plates shall have the same finish as the plate. 

I. The same manufacturer shall furnish all device plates as devices for proper color match except 
stainless steel covers. 

J. Forward submittals to Engineer for review. 

2.09 SEALS 

A. Fire Seal: 
1. Seal penetrations of fire-rated walls, floors or ceilings by raceways for compliance with NEC 

300-21.  Fill void around raceway.  Sleeves shall be heavy wall steel pipe, anchored to building 
construction and finished plug with wall or ceiling.  Fire stop material shall be Dow Corning #-
6548 Silicone RTV Foam, Chase Technology Corp, CTC PR-855 fire resistant foam sealant, 
3M 303 Fire Barrier, T & B S-101 Fire Barrier or Nelson Flameseal or engineer pre-approved 
equal. 

2. Must be listed as part of a NRTL approved assembly. 

B. Water Seal: 
1. Seal penetrations of perimeter walls or floors below grade to prevent entry of water.  Use 

materials compatible with wall or floor construction and approved by Engineer. 
2. Seal all conduit penetrating air handling units air tight including conduit installed by the air 

handling unit manufacturer. 

PART 3 - EXECUTION 

3.01 FIELD CORRECTIONS AND CHANGES 

A. Carefully and accurately record on field set of drawings, any deviations or changes in location of 
conduit, wiring and/or equipment made in the field and shall keep the Engineer informed on all 
deviations and changes. 

B. At the completion of the job, furnish the Engineer three complete sets (not the field set) of drawings 
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indicating these deviations or changes.  Extra sets of drawings will be provided to the contractor for 
this purpose.  Any changes in the exterior work shall be recorded by dimension. 

3.02 LOCATION OF EQUIPMENT 

A. The approximate location of all equipment is shown on the drawings. 

B. The Engineer reserves the right to change the location of all equipment 5 feet in any direction 
without these changes being made the subject of an extra charge provided such changes are made 
before final installation. 

3.03 LINES AND LEVELS 

A. Determine all grades, maintain necessary lines and levels throughout the progress of the work, and 
assume full responsibility for their correctness.  Where levels are indicated on the drawings, work 
shall be installed at those levels unless prior written approval to change is obtained from the 
Engineer. 

3.04 CLEANING 

A. Upon completion of the contract all remaining materials and rubbish shall be removed from the 
building and premises and the work areas shall be left clean and free from stains, mortar, paint 
spots, etc. 

B. All switches, controls, and safety devices shall be clearly and permanently marked with embossed 
or printed plates as to purpose and as to operation and shall be tested in the presence of the 
Owner's designated representative to insure that their function and purpose is understood. 

C. Upon completion of the work, put systems into service maintaining responsibility for the equipment 
during all testing operations including turning on and off of such apparatus. 

3.05 PROTECTION OF WORK 

A. Protect work from damage by keeping all conduit and boxes capped and plugged or otherwise 
protected.  This includes damage by freezing and/or stoppage from building materials, sand, dirt or 
concrete. 

3.06 INSTALLATION 

A. Coordinate with other contractors engaged in project.  Execute work in a manner not to interfere 
with other contractors or Owner's operation. 

B. Coordinate work with other contractors regarding location and size of pipes, raceways, ducts, 
openings, switches, outlets, so there is no interference between installations or of progress of any 
contractor. 

C. Install all equipment with ample space allowed for removal, repair, or changes to equipment.  
Provide ready accessibility to removable parts of equipment and to all wiring without moving 
equipment installed or already in place.  Provide access panels for all devices installed above non-
accessible ceilings or within walls or partitions. 

D. At project completion, clean all equipment to the original finish.  Remove all shipping labels. 

E. Provide touch-up painting of all equipment marred in any way during shipment or installation. 
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3.7 INSTALLATION OF RACEWAYS AND CONDUITS 

E. The routing of conduit shown on the drawings is diagrammatic only, and this contractor shall install 
conduit as required to complete the systems so as not to interfere with other trades in both elevation 
and location. 

F. The location of all conduit, boxes, fixtures, etc., in all areas finished and unfinished shall be 
coordinated. 

G. Route conduit through roof openings for piping and ductwork where possible.  Provide flashing 
making waterproof joints where conduits pass through roof or roofing membrane. 

H. Provide conduit expansion joints at building expansion joints for conduit runs 1 1/2 inches and 
larger.  Provide conduit expansion joints or flexible conduit connection at building expansion joints 
for conduits less than 1 1/2 inches. 

I. Conduit shall be a minimum of 3/4 inch unless otherwise noted on the drawings. 

J. All conduit bends shall be long radius with not more than the equivalent of three 90-degree bends 
between pull points. 

K. Provide all open ends of conduit with bush caps to exclude any foreign material during construction. 

L. All conduits installed in or under concrete or underground shall have joints sealed to exclude all 
water or other foreign material. 

M. Coordinate the installation of all conduits in mechanical equipment spaces or where large amounts 
of ductwork and piping are present, with the other contractors so as to avoid interferences. 

N. Unless otherwise noted on the drawings, size all conduits according to the National Electrical Code. 

O. Install all exposed conduits parallel or perpendicular to adjacent walls, ceilings or floors. 

P. All conduit couplings and fittings shall be made up wrench tight. 

Q. Make all conduit systems mechanically and electrically continuous from source of current to all 
outlets, and ground in accordance with the National Electrical Code. 

R. Where building construction or other conditions make it impossible to use standard threaded 
couplings, install watertight threaded unions. 

S. Install rigid steel conduit for the following: 
1. All conduit in poured concrete construction (unless noted as PVC). 
2. All conduit underground (unless noted as PVC). 
3. All conduit exposed in exterior areas. 
4. All conduit installed through foundation or basement wall, below grade, to a minimum of 10'0” 

beyond wall. 
5. All service entrance conduit and all exterior conduit larger than 2” trade size. 

T. Install electrical metallic tubing (thin wall) conduit for the following: 
1. All conduits in block, brick, tile or stud walls. 
2. All feeders for panelboards and distribution equipment. 
3. All conduit exposed in interior areas. 

U. Install flexible steel conduit for the following:   
1. Final connections for all recessed lighting fixtures (fluorescent and incandescent). 
2. All vibration generating equipment except where flexible liquid-tight is specifically called for. 
3. A maximum length of flexible steel conduit shall be limited to 6'0”. 



NEWTON CORRECTIONAL FACILTIY  

9404.4 DOC NCF CRC BOILER REPLACMENTS  

  

 
  COMMON WORK RESULTS FOR ELECTRICAL 
  26 05 00 - 10  

V. Install liquid-tight flexible steel conduit for the following:  
1. Final connections to all motors, except exhaust fans in ceiling space and wall 1/8 horsepower 

and less. 
2. All vibration generating equipment exposed to exterior conditions. 
3. Maximum length of liquid-tight flexible conduit shall be limited to 6'0”. 

W. Install PVC conduit for the following: 
1. All conduit for underground exterior circuits 2” and smaller.  PVC conduit shall be complete with 

all accessories, such as, couplings, male and female adapters, expansion couplings, elbows 
and support straps.  Install one expansion coupling for every 100 feet of run, or in any run 
solidly connected at both ends.  Use solvent welding cement recommended by the duct 
manufacturer, for all conduit terminations at fittings of all types to seal and secure the 
connections.  Support the plastic conduit horizontal conduit runs 4 feet on center and vertical 
runs every 8 feet. 

X. Communications 
1. Minimum communications raceway size to be 1" conduit, unless otherwise noted on drawings. 
2. Provide one conduit from each communications box.  Horizontal conduit runs between wall 

boxes are not allowed. 
3. Provide insulated grounding bushings on end of conduit. 
4. Provide flush two-gang box with single gang plaster ring for each communications outlet or as 

noted on drawings. 
5. Conduit bends to be no less than 10 times outside diameter of conduit. 
6. Conduits shall have no more that (2) 90 degree bends or total of 180 degree bends or offsets 

without a pull box.  Pull boxes shall be installed in accessible locations. 
7. No underslab installations allowed. 

3.8 RACEWAY SUPPORTS AND HANGERS 

A. Securely fasten raceways in place and support from ceiling or walls. 
1. Maximum Spacing of Supports   Material 

a. 1/2" through 1” trade size   6 feet 
b. 1 1/4" through 1 1/2" trade size  8 feet 
c. 2” through 4” trade size   10 feet 
d. Flexible metal conduit   4 1/2 feet 

B. Support IMC or EMT conduit within three feet of every outlet box, junction box, pull box, cabinet or 
termination.  Support flexible conduit within 12 inches of every outlet box or fitting. 

C. Support vertical runs or conduits at each floor level and at interval not to exceed ten feet. 

D. Support conduits by pipe straps, wall brackets, hangers, or ceiling trapeze.  The use of perforated 
iron on wire for supporting conduits is prohibited.  Fasten with wood screws or screw nails to wood; 
by toggle bolts on hollow masonry units, by concrete inserts, or expansion steel conduits on steel.  
Do not weld conduits or pipe straps to steel structures unless specifically indicated. 

E. The load applied to fasteners shall not exceed one-third the proof test load of the fasteners. 

F. For fasteners attached to concrete, use vibration and shock resistant. 

G. In partitions of light steel construction, use sheet metal screws. 

H. Conduit shall not be supported from suspended ceiling hangers, ductwork or plumbing lines. 

I. Where two or more conduits one inch trade size or larger run parallel, trapeze hangers may be used 
consisting of threaded solid rods, washers, nuts and galvanized “L” angle or channel iron.  
Individually fasten conduits to the cross member of every other trapeze hanger with one hole straps 
or clamp backs with proper size bolts, washers and nuts.  When adjustable trapeze hangers are 
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used, use U-bolt type clamps at end of conduit runs, at each elbow and at each third intermediate 
hanger to fasten each conduit. 

J. Make hangers of durable materials suitable for the application involved.  Applied loads shall not 
exceed one-third of their loading capacity. 

K. Fabricate all screws, bolts, washers and miscellaneous hardware used for conduit supports from 
rust-resisting metal.  Trapeze hangers shall have hanger assemblies' protected galvanized finish. 

3.9 INSTALLATION OF BOXES 

A. Provide pull boxes, junction boxes or outlet boxes as shown on the drawings and/or in all runs of 
conduit having the equivalent of three 90 degree bends or more than 100 feet in length. 
1. Communications conduit runs shall have no more than 100 linear feet and/or no more than two 

(2) 90-degree bends without a pull box. 
2. Do not provide pull box in lieu of 90-degree bend for communications cable. 
3. LB type fittings are not to be used for communications cable. 

B. Location of outlets shown on the drawings is diagrammatic only.  Coordinate exact location of 
outlets with architectural details, equipment connection requirements and all ceiling outlets with due 
consideration to clearance from ventilating ducts and piping. 

C. Locations of all junction boxes shall be verified on the job. 

D. All junction boxes shall be installed so that they are accessible by removing an access door, 
recessed fixture, coverplate, etc. 

E. Where flush coverplates are required in finished areas, they shall be painted to match adjacent wall 
or ceiling finishes. 

F. All junction boxes, other than for power or lighting, shall be identified as to their usage; such as, 
television, telephone, door security, fire alarm, etc., by permanently attached labels on the inside or 
outside of the coverplate. 

G. Power and communication outlets shall not be installed in the same junction box. 

3.10 METHOD OF WIRING 

A. Install all the conductors in conduits. 

B. Equipment and devices installed and not constructed with cases especially suited for mounting and 
enclosing all live parts shall be installed in metal cabinets. 

C. A complete metal raceway or enclosure shall be provided for all circuiting throughout the extent of 
the systems specified. 

D. Make conductors continuous from outlet to outlet.  Do not make splices except in outlet or junction 
boxes.  Make all feeder cables continuous from origin to panel or equipment terminations without 
running splices in intermediate pull or boxes, unless specifically indicated on the drawings or 
approved in writing by Engineer. 

E. Blow out and swab all conduit until all moisture and grit is removed before any wires are pulled or 
installed.  Use water-based pulling lubricant, compatible with insulation and covering, that will not 
cause deterioration of insulation or jacket covers of cables on conductors.  Use pulling lubricant 
recommended by wire manufacturer. 

F. Provide each cable or conductor in panels, pullboxes or troughs with a permanent pressure-
sensitive label with suitable numbers or letter for easy identification.  Identify control wires at each 
end and in junction boxes with designated wire numbers corresponding to control schematic 
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drawings. 

G. Provide wires and cables entering equipment or panels with enough slack to eliminate stretched, 
angular connection.  Neatly arrange wiring, bundle and fan out to termination panels.  Make 
minimum bending radius for conductors in accord with National Electrical Code. 

H. Support all conductors in vertical raceways in accord with National Electrical Code. 

I. Leave at least six-inch loops or ends at each outlet for installation of devices or fixtures.  Roll up all 
wires in outlet boxes not for connection to fixture or device at that outlet, connect together and tape. 

J. Size all branch circuit wiring for circuits over 20 amperes as shown on the drawings and/or as 
required by the National Electrical Code.  All home run branch circuit wiring from the first outlet, 
fixture or device on 120 volt, 1 phase, or 277 volt, 1 phase circuit to the panelboard shall conform to 
the following wire sizes for amp circuits unless otherwise noted on the drawings: 
1. 120-VOLT CIRCUITS 

a. 0 to 50 feet #12 wire 
b. 51 to 100 feet #10 wire 
c. 101 to 150 feet # 8 wire 
d. 151 to 200 feet  #6 wire 

K. Clarification to the color-coding of conductors is as follows:  For all voltages and systems equipment 
grounds shall be green, isolated grounds shall be green with yellow stripe or with yellow tape bands 
and travelers for 3-way switches shall be violet. 

L. At the Electrical Contractor's option, the three phase power circuits and feeder cables can be 
installed with color-coded conductors or with three conductors of the same color.  If they are 
installed with the same color of insulation, mark with colored tape in the panelboard and starter. 

M. Phase all distribution equipment left-to-right, A, B, and C for continuity of phasing throughout the 
installation. 

N. All stranded cables shall terminate into mechanical type or compression type lugs at termination 
points. 

O. Neatly group all circuits in all distribution equipment and tie with Seine Twine, Ty-Rap or Wrap Tabs. 

P. Special care shall be taken to balance connections of circuit wires on different phases at the lighting 
panelboards using distinguishing colors for identifying the particular phase on which the circuit 
belongs. 

Q. In general, lighting and outlet circuits shall distribute from single pole 20-ampere breakers, 2 wire 
with solid neutral.  Where noted on drawings, run single phase or 3 phase power circuits from two or 
three pole breakers. 

R. A separate neutral conductor shall be pulled for each phase conductor for all 120 volt and 277 volt 
branch circuits. Common neutrals are not allowed. Provide color tracer matching phase conductor.  

3.11 WIRING JOINTS 

A. Joints in conductors shall be as few in number as practicable and where they are necessary they 
shall be mechanically strong, well made and shall provide complete electrical contact. 

B. Joints shall be so made that they have an electrical resistance not in excess of that of two feet of the 
conductor. 

C. Make all branch circuit joints for wire up to and including No. 10 AWG with expandable steel spring 
and polypropylene body type connectors and wire nuts manufactured by Ideal, Scotch, Buchanan or 
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Engineer approved equal. 

D. Make all wire splices in wire No. 6 and larger with mechanical compression crimp type connectors of 
proper size and wire configuration.  Cover all connectors with a minimum of three layers of 600 volts 
tape or heat shrinkable insulation equivalent to 150 percent conductor insulation. 

E. Neutral conductors in outlet boxes at receptacles shall be jointed and pigtailed to the outlet.  The 
removal of a receptacle from the circuit shall not affect the continuity of the neutral conductor. 

3.12 HEIGHTS OF WALL SWITCHES AND RECEPTACLES 

A. Determine the exact height of each light, receptacle outlets, and outlet boxes on the premises and 
examine the general drawings and details to see that outlets are properly spaced and located with 
relation to the interior finish and treatment. 

B. In order that all outlets may be located in proper relation to paneling and decorated areas, become 
familiar with the details of these areas.  Consult with the other contractors on the project and 
procure all details of the various areas so as to make the outlet boxes and panelboards come in 
proper relation to the work of all other contractors.  Be responsible for the exact and proper location 
of the various portions of work.  Such work must be entirely satisfactory to the Engineer. 

C. Mounting heights of devices shall comply with ADA.  The following is a list of mounting heights for 
equipment: 
1. Locate wall switches 3'6” above the floor, except where special treatment requires a higher or 

lower setting. 
2. Locate receptacles as follows: 

a. In general, locate 18 inches above finished floor except as hereinafter specified or as 
indicated on the architectural drawings. 

b. In block walls, locate either in the bottom or top of the nearest block course. 
c. In brick walls, mount in the horizontal position, in the fourth brick course. 
d. In spaces where noted to be above counters, mount in the horizontal position, 4 inches 

from backsplash to bottom of box. 
e. In rooms that house mechanical and electrical equipment, locate 40 inches above finished 

floor. 
f. Locate weatherproof receptacles 24 inches above finished grade. 

3. F.A. Speakers and Visual Indicators:  84” above finished floor to bottom of device. 
4. F.A. Pull Stations:  3'6” above finished floor to center of device. 
5. Disconnect Switches:  5'0” above finished floor. 
6. Manual and Magnetic Starters or Pushbutton Controls:  5'0” above finished floor. 
7. Telephone/Data Outlets:  Same as receptacles above. 

D. All of the above mounting heights shall be held as near as possible to the center line of the 
equipment. 

E. The above list is general in nature.  Examine all Architectural Drawings and consult with the 
Engineer and vary mounting heights as directed. 

3.13 TESTING 600 VOLT 

A. After wires and cables are in place and before connection to the devices and equipment is made, 
test the system for shorts and grounds by means of an approved type of constant potential 
“Megger”, which is to be furnished by the Electrical Contractor. 

B. Remove and replace all hot wires if shorted or grounded. 

END OF SECTION 


