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SUBJECT: 
ADDENDUM - 01 
LINDENWOLD HIGH SCHOOL CULINARY ARTS 
ALTERATION 
RYEBREAD Project #5713G 
  

This addendum is issued to clarify, correct, or supplement the Documents as originally issued and will 
become a part of the Contract.  Receipt thereof shall be acknowledged by Bidders in space provided in the 
Form of Bid.  Failure to acknowledge this Addendum may be cause for rejection of Bid. 
 
 

BID DATE EXTENSION:  20 MARCH 2024 at 3:00 PM. 
 
1.01. AMENDMENT:  (Reference to Grease Interceptor-GI-1):  Delete the grease interceptor system 

(GI-1) as shown on drawing sheet P102 and other drawings where shown. 
 
In lieu of the original design, install two (2) floor-mounted grease interceptors underneath each 
three-compartment pot sinks (FSE Item #11).  Eliminate the grease interceptor control panel in 
Storage Room/A110.1. 

 
1.02 AMENDMENT:  (Reference to Food Service Equipment (FSE) Item #11):  Amend all references 

to FSE item 11, to now read as: 
 

ITEM 11       (2)  POT SINKS 
 
                       MFTR:  ADVANCE TABCO  (or Equal) 
                       Model:  93-3-54-18RL-12-inch-deep sinks with K-6 basket drain. 
                       Complete with the following: 
 
2 Mixing faucets    1/2” H.W.   1/2 ” C.W. 
A) Each compartment with lever waste and overflow. 
B) Drainboards to have side splash at walls as shown on plan. 

 
1.03 BIDDER QUESTION:  (Reference to Existing Fire Sprinklers): 
 

Question:  Are you able to provide record drawings of the existing fire sprinkler system?  From 
the information provided, we are not able to determine the quantity of branch piping that would 
need to be cut and relocated. 
 
Response:  Existing record delegated-design documents related to the existing fire sprinkler plans 
are not available.  See attached drawings FP-1 and FP-2 from the original High School bid set for 
reference purposes.  Please be advised that the A/E team has not reviewed, nor confirmed any data 
shown on the FP-1 and FP-2.  All existing conditions and data shown must be field verified by the 
Contractor and their delegated-design fire protection team.    
 
The  required new sprinkler modifications required must be designed by a NJ-licensed Professional 
Engineer based on the new room layout and ceiling obstructions created by the new exhaust hoods.  
The work includes the investigation of the existing sprinkler system and conditions in their entirety. 
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1.04 AMENDMENT (Reference to ITB, Section 001000):  Amend Section 001000, page 11, line 24 to 

now read as: 
 

“The contractor may submit billing for equipment purchased and stored in FY 2024”. 
 
1.05 ADDITION:  (Reference to District’s Fire Alarm Vendor):  The District’s Fire Alarm Vendor is: 
 

Jim Minick 
MFS Fire Protection 
648 Berlin-Crosskeys Toad 
Sicklerville, New Jersey 08081 
856-318-9637 (Office) 
856-725-6092 (Cell) 
mfrsystems@gmail.com 

 
1.06 CLARIFICATION:  (Reference to Extended School Year):  The extended school year for students 

and staff is 08 July through 01 August, Mondays through Thursdays.  No students will be in the 
school on Fridays. 

 
1.07 CLARIFICATION:  (Reference to Staging Location & Debris Container Location):  Contractor 

parking, staging, and entrance area, is at the front of the High School.   All construction team 
members  must sign in at the front desk each day. 

 
Debris containers  and material delivery and removal entrances will be coordinated with the District 
at the Pre-Construction Conference.  All perimeter access drives around the high school are slated 
to be milled and paved during the summer break, and all debris containers/storage boxes must be 
removed while the milling and paving operations are taking place.   
 
Contractor may only remove demolition materials and debris from the classroom into the hallways 
or conduct any work in the hallways before or after school, when students are not present in the 
building. 

 
1.08 BIDDER QUESTION:  (Reference to Food Service Equipment (FSE) 

 
Question:  Food Service vendor is requesting voltage, phasing, etc. on the new food service 
equipment.  Manufacturer needs the information to provide accurate pricing. 
 
Response:  Electrical requirements for the FSE equipment are specified in section 114000, FOOD 
SERVICE EQUIPMENT SCHEDULE, starting on page 14.  However, the GC is required to 
coordinate with the Electrical Contractor to fully-coordinate the actual electrical requirements from 
the approved FSE shop drawings. 

  
 
1.09 CLARIFICATION:  (Resinous Flooring System):  Contractor is to completely remove all existing 

flooring system and mastic and prepare the existing concrete slab as required by the flooring system 
manufacturer to provide an acceptable substrate for the installation of the new flooring system. 

 
 As part of the scope, the Contractor is required to have the resinous flooring manufacturer’s 

representative to attend the following, at a minimum.  This is in addition to the requirements 
specified in section 096723, RESINOUS FLOORING. 
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1.  Attend a pre-demolition kickoff meeting. 
2.  Inspect the existing concrete slab and preparation work prior to installation of the new flooring 

system.  Manufacturer must determine if the preparation work is acceptable to the 
manufacturer’s standards. 

3. Attend at least one site visit during the process of the installation of the resinous flooring to 
ensure proper application. 

 
1.10 AMENDMENT:  (Reference to Drawing Sets):  Delete all originally issued drawings and replace 

with a complete new set of attached bid drawings, referenced as “Confirmed Bid Set”. 
 
1.11 BIDDER QUESTIONS  (Specifications Sections Noted Below) 

 
Questions:   
 
1. In section 221116 of the project specifications, it is noted that domestic water piping shall be Type L 

copper tube with soldered joints.  Would press seal joints by Viega be found as acceptable for this 
project for both valves and fittings; please advise. 

2. In section 221316, there is a material specification for both standard and extra heavy on the cast iron 
no hub piping.  Please advise if in the piping application section of the specifications, the coupling 
referenced is standard or extra heavy; please advise. 

3. In section 231123, it is noted for the natural gas piping to be welded at 2 ½” and larger and threaded 
on 2” and smaller.  Would the use of Viega Megapress be permissible on the gas piping for this 
project; inside and or outside?  

 
Response: 
1. All three questions have been addressed in the amended specification sections attached and 

reference in addendum item 1.12. 
 
1.12 AMENDMENT (Reference to Amended Specification Sections)  Delete originally-issues 

specification sections noted below and replace with the attached specifications that are part of this 
Addendum: 

 
221116 - Domestic Water Piping; 8 pages 
221316 – Sanitary Waste and Vent Piping; 7 pages 
231123 – Natural Gas Piping; 14 pages 
237432 – Range Hood Exhaust Systems; 6 pages 
237433 – Rooftop DOAS Units; 9 pages 
237434 – Sequence of Operations for the Culinary Arts Classroom HVAC & Range Hood 

Exhaust Systems; 5 pages 
 
1.13 AMENDMENT (Reference to Bid Opening):  The bid opening has been extended to now be on 

20 March at 3:00 PM. 
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Attachments: 
 
1. Amended Drawings Conformed Set, consisting of 31 sheets total. 
2. Existing High School Fire Suppression Design Drawings FP-1 and FP-2, consisting of 2 sheets total. 
3. Amended specification sections referenced in 1.13, consisting of 49 pages total. 
 
 
END OF ADDENDUM 01 
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LINBOE Culinary Arts Reconstruction 
Building Code Synopsis 

 
 
0100.0 Administration 
 (Not Applicable) 
 
0200.0 NJUCC Excerpts 
 
5:23-2.1(c)  New Jersey Uniform Construction Code (NJUCC) shall control all matters 
concerning construction, alteration, addition, repair, removal, demolition, use, location, 
and occupancy of all buildings and structures and their service equipment, and shall apply 
to existing or proposed buildings and structures in the State of New Jersey.  
 
5:23-2.4(a)  As the building is being Reconstructed, work within the existing structure 
shall conform with the NJUCC 5:23-6, Rehabilitation Subcode. 
 
5:23-2.8(a)  When the installation, extension or alteration of mechanical equipment, 
refrigeration, air conditioning or ventilating apparatus, plumbing, gas piping, electric 
wiring, heating system or other equipment is specifically controlled by the provisions of 
the NJUCC, it shall be unlawful to use such equipment until a certificate of occupancy or 
certificate of approval, as the case may be, has been issued therefor by the construction 
official having jurisdiction. 
 
5:23-2.15  Application for a Construction Permit shall be submitted by the Contractor(s) 
per NJUCC Section 5:23-2.15. 
 
5:23-2.16(h)  A true copy of the construction permit shall be kept on the site of 
operations open to inspection during the entire time of prosecution of the Work and until 
the completion of the same. 
 
5:23-2.16(i)  The Contractor shall give at least 24 hours notice to the Construction 
Official of start of work under a construction permit. 
 
5:23-2.16(j)  The issuance of the construction permit shall be conditioned upon payment 
of appropriate fees, the Contractor’s & Owner’s assurance that the Work will conform to 
the requirements of the Code applicable to the Work for which the permit has been 
issued, including prior approvals and any approved amendments thereto, that the permit 
is a license to proceed with the Work and shall not be construed as authority to violate, 
cancel, or set aside any of the provisions of the regulations, that the Owner & Contractor 
will assist the Enforcing Agency in its inspection work, if requested, that all escrows 
required to by paid by the applicant in connection with the Work have been paid, and that 
any change of ownership is reported through a permit update and that any replacement 
performance guarantee has been furnished. 
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5:23-2.18(b)  The Construction Official and appropriate Subcode Officials shall carry out 
periodic inspections during the progress of the Work to ensure that Work inspected 
conforms to the requirements of the Code. 
 
5:23-2.18(b)2  Inspections for all subcodes of construction shall be limited to those 
required for the following:  fire suppression systems; heat producing devices; and any 
special inspections required by any subcode of the regulations.  The mid-point inspection 
shall include a review for compliance with IBC/NJ Chapter 11. 
 
5:23-2.18(c)1  The Contractor shall notify the enforcing agency when the Work is ready 
for any required inspection specified by the NJUCC or required by the Construction 
Official or appropriate Subcode Official.  This notice shall be given at least 24 hours 
prior to the time the inspection is desired.  This notice shall represent an attestation on the 
part of the Contractor that the Work has been completed in conformance with the NJUCC 
and is ready for inspection. 
 
5:23-2.18(c)2  The Contractor shall allow for Code Inspections to be performed within 
three business days of the time for which they are requested.  The Work shall not proceed 
in a manner that will preclude the inspection until it has been made. 
 
5:23-2.18(d)  Upon completion of the building or structure, and before the issuance of a 
Certificate of Use and Occupancy required by the NJUCC, a final inspection shall be 
made, and any violations of the code shall be noted and the holder of the permit shall be 
notified of any discrepancies by the construction official. The final inspection shall 
include: Installation of all interior and exterior finish materials, sealing of exterior joints, 
mechanical system and any other required equipment; Electrical wiring, devices, & 
fixtures; Plumbing piping, trim & fixtures, Tests required by any provision of the adopted 
subcodes; a review for compliance with N.J.A.C. 5:23-7, the Barrier Free Subcode, for all 
buildings required by N.J.A.C. 5:23-7.1 to be accessible; and verification of compliance 
with N.J.A.C. 5:23-3.5, Posting Structures. 
 
5:23-2.21(c)4  The Contractor shall perform the necessary services and be present on the 
construction site on a regular and periodic basis to determine that the Work is proceeding 
in accordance with the NJUCC and any conditions of the construction permit. 
 
5:23-2.21(d)  Upon completion of the construction, the Contractor shall submit to the 
Construction Official a report as to the satisfactory completion and the readiness of the 
project for occupancy and shall certify that, to the best of the Contractor’s knowledge and 
belief, such has been done substantially in accordance with the NJUCC and with the 
plans and specifications, with any substantial deviations noted. 
 
5:23-2.21(e)  The actual construction of the Work shall be the responsibility of the 
Contractor(s) as identified on the approved construction permit, and shall involve 
execution of the Work in accordance with the regulations, execution & control of all 
methods of construction in a safe & satisfactory manner, and execution all Work in 
accordance with the NJUCC and those portions of the plans and specifications controlled 
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by the NJUCC.  The Contractor(s) shall render all such construction services as required 
to effect a safe & satisfactory installation of the project. 
 
5:23-2.21(e)5  Upon completion of the construction, the Contractor(s) shall certify to the 
best of their knowledge & belief that such has been done substantially in accordance with 
the NJUCC and with those portions of the plans & specifications controlled by the 
NJUCC, with any substantially deviations specifically noted. 
 
5:23-2.23(c)  A building or structure, or portion thereof, Reconstructed shall not be 
occupied or used until the Certificate of Occupancy shall have been issued for the entire 
building or structure or the portion being Reconstructed by the Construction Official, 
certifying that the Work has been completed in accordance with the provisions of the 
NJUCC, except as is otherwise provided in the regulations. 
 
5:23-2.29(a)  The Owner of any premises upon which a building or structure is to be 
constructed shall be deemed to have consented to inspection, by the Enforcing Agency, 
of the entire premises and of any and all construction being performed on it until a 
Certificate of Occupancy has been issued. 
 
5:23-2.34  The Contractor shall take measures protecting adjoining properties and public 
rights of way per NJUCC Section 5:23-2.34. 
 
5:23-3.5(b)  (b) Posted occupancy load: Every building and structure and part thereof 
designed for use as a place of public assembly or as an institutional building for 
harboring people for penal, correctional, educational, medical or other care or treatment 
(use groups A, E and I) shall be posted with an approved placard designating the 
maximum occupancy load. 
 
5:23-3.5(c)  All posting signs shall be furnished by the Owner and shall be of permanent 
design; they shall not be removed, or defaced and, if lost, removed or defaced, shall be 
immediately replaced. 
 
5:23-6.3(a)  Because this is a project where the extent and nature of the work is such that 
the work area cannot be occupied while the work is in progress and where a new 
Certificate of Occupancy is required before the work can be reoccupied, it shall be 
considered a “Reconstruction” per the parameters of the NJUCC Rehab Code.  
Reconstruction may include Repair, Renovation, Alteration, or any combination thereof. 
 
5:23-6.7(c)  The Work shall not cause any diminution of existing structural strength, 
system capacity, or mechanical ventilation below that which exists at the time of 
application for a permit, or that which is required by the applicable subcodes of the 
NJUCC, whichever is lower.  The replacement or addition of fixtures, equipment, or 
appliances shall not increase loads on these systems unless the system is upgraded in 
accordance with the applicable subcode of the NJUCC to accommodate the increased 
load. 
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5:23-6.7(c)1  Newly introduced fixed loads shall not exceed the uniformly distributed 
live loads or concentrated live load criteria of IBC/NJ Table 1607.1, and shall not create 
deflection that exceeds the standards set forth in NJUCC Section 5:23-6.7(c)1. 
 
5:23-6.7(c)1.ii  For steel frame construction, deflection shall not exceed L/240 for roofs 
with a slope of 3 in 12 or less or L/180 for roofs with a slope of greater than 3 in 12 and 
for floors. 
 
5:23-6.7(c)2  Any fire protection system providing partial or redundant protection 
originally installed to protect a special hazard that no longer exists and that is not 
required in accordance with the current NJUCC is allowed to be removed with the written 
approval of the Fire Subcode Official and Fire Official.  All disconnected equipment and 
devices, such as pull stations, nozzles, detectors, sprinklers, sensors, panels, and hose 
connections, shall be removed so as not to give a false indication that the structure, area 
or space is protected. 
 
5:23-6.7(c)3  No work shall be undertaken that diminishes accessibility below that which 
is required by the IBC/NJ Chapter 11, Accessibility. 
 
5:23-6.7(c)4  Construction materials used as part of a Reconstruction project shall be 
consistent with the existing construction type or the allowable construction type, 
whichever is less restrictive. 
 
5:23-6.7(e)3  When a space is reconfigured, the altered space shall comply with the 
IBC/NJ Chapter 11, Accessibility. 
 
5:23-6.7(e)8  If a fireproofing material is removed that is integral to the rating of an 
existing fire-rated assembly, the material shall be replaced so that the rating is preserved. 
 
5:23-6.7(e)10  Any replacement to the electrical service equipment shall require that the 
grounding electrode system be updated to the requirements of Article 250 Part III of the 
Electrical Subcode. 
 
5:23-6.7(e)13  When a new refrigerant is introduced, the requirements of the Mechanical 
Subcode applicable to that refrigerant shall be met.  This shall apply to the installation of 
new equipment, the replacement of existing equipment with equipment using a different 
refrigerant, or the replacement of the refrigerant in existing equipment with a different 
refrigerant. 
 
5:23-6.7(e)15  When the Work being performed creates or exposes the roof 
decking/sheathing or the framing of any wall, floor, ceiling, or roof assembly that is part 
of the building thermal envelope (enclosed conditioned space), any accessible voids in 
insulation shall be filled using insulation meeting the R-values of Table 5.5-4 or 5.5-5 of 
the Commercial Energy Code, as applicable. 
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5:23-6.7(e)17  Ducts that are newly installed or replaced shall be installed with insulation 
meeting the R-values of Section 6.4.4.1.2 of the Commercial Energy Code, as applicable. 
 
5:23-6.7(e)18  The total replacement of a building lighting system or newly installed 
lighting system shall meet Section 9.1.2 of the commercial energy code, as applicable. 
 
5:23-6.7(e)19  When the work being performed results in an indoor or outdoor gas meter, 
related regulator, or piping becoming subject to vehicle impact, which work includes, but 
is not limited to, new installation, relocation, or other construction, the gas meter, related 
regulator or piping shall be protected by barriers meeting the requirements of Section 312 
of the International Fire Code.  For this purpose of applying this provision, “subject to 
vehicle impact” shall mean located within 3’ of any garage door opening, driveway, or 
designated parking area, and not separated by a building wall from the space where the 
vehicle may be operated. 
 
5:23-6.7(f)  In buildings containing a fuel burning appliance or having an attached 
garage, carbon monoxide detection equipment shall be installed in accordance with 
IBC/NJ Section 915.  (Battery-powered or plug-in devices shall be accepted for purposes 
of meeting the requirements of this section.) 
 
5:23-6.7(g)  All materials and methods used shall comply with requirements specified in 
NJUCC 5:23-6.8, Materials & Methods. 
 
5:23-6.7(g)1  For Repair work undertaken as part of a Reconstruction project, materials 
like those existing may be used.  There is no limit to the amount of Repair work which 
may be undertaken. 
 
5:23-6.9(a) When the rehabilitation of an existing building creates or includes any 
building element of a type listed in NJUCC Section 5:23-6.9, then the new element shall 
comply with the requirements for such an element established by that Section. 
 
5:23-6.9(c)1  Newly installed (not replacing an existing device) electrical service 
equipment, switchboards, panelboards, motor control centers and other electrical 
equipment containing overcurrent, switching or control devices likely to require 
examination, adjustment, servicing, or maintenance while energized shall conform with 
the requirements specified at NJUCC. 5:23-6.8, Materials and methods, and, in addition, 
shall conform with Sections 110.26 (Space About Electrical Equipment--1,000 Volts, 
Nominal or Less), 110.32 (Workspace About Equipment--Over 1,000 Volts, Nominal), 
110.33 (Entrance and Access to Workspace), 404.8 (Accessibility and Grouping) and 
408.18 (Clearances), as applicable, of the Electrical Subcode. 
 
5:23-6.9(c)2  Newly installed (not replacing an existing device) heating, air conditioning 
or refrigeration equipment likely to require examination, adjustment, servicing or 
maintenance shall conform with the requirements of NJUCC 5:23-6.8, Materials and 
methods, and, in addition, shall conform with Section 210.63 Heating, Air Conditioning, 
and Refrigeration Equipment Outlet and, if newly installed in an attic, 
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underfloor space, utility room or basement, 210.70 Lighting Outlets Required, as 
applicable, of the Electrical Subcode. 
 
5:23-6.9(c)3  As specified in Section 210.12 of the Electrical Subcode, Arc-Fault Circuit-
Interrupter (AFCI) Protection shall be required for all newly installed (not replacement) 
branch circuits in dwelling units provided a listed combination type arc fault circuit 
interrupter breaker is available. 
 
5:23-6.9(e)3  Newly installed heating, cooling and ventilation systems shall have controls 
meeting Sections 6.4.3, 6.5, 7.4.4, and 7.4.6 of the commercial energy code and IBC/NJ 
Section 2111.14. 
 
5:23-6.9(e)4  Newly installed systems that include piping carrying fluids shall meet 
Sections 6.4.4.1.3 or Section 7.4.3 of the Commercial Energy Code and Section 1204 of 
the Mechanical Subcode. 
 
5:23-6.9(e)5  Newly installed heating and cooling equipment shall be sized in accordance 
with Section 6.4.2.1 and 7.4.1 of the Commercial Energy Code. 
 
5:23-6.11(b)  The capacity of the Means of Egress in each work area shall be sufficient 
for the maximum permitted occupant load of the work area and any adjacent spaces 
served by that means of egress as calculated on a per floor basis. Means of egress shall be 
measured in units of exit width of 22 inches. 
 
5:23-6.11(b)1  The maximum permitted Occupant Load of a space shall be determined 
by the capacity of the means of egress serving the space as calculated in accordance with 
Table 1. Building owners shall have the option of establishing a reasonable restriction on 
the occupant load of the space based on the existing capacity of the means of egress or of 
providing additional egress capacity. 
 
5:23-6.11 Table 1  Capacity per Unit Egress Width (in sprinklered building) 
• Use Group E: Doors, Ramps, & Corridors ................................................................... 100 
(Unit of Egress width = 22”) 
 
5:23-6.11(c)1  Existing interior finishes of walls and ceilings shall have a flame spread 
rating not greater than the class prescribed by Table 2 below. All existing interior finish 
materials which do not comply with the requirements of this section shall be removed or 
shall be treated with an approved fire retardant coating in accordance with the 
manufacturer's instructions to secure compliance with the requirements of this section. 
Exceptions are allowed as follows: 
2. Interior trim which does not exceed 10 percent of the aggregate wall and ceiling area 
of any room or space shall not be regulated by this section 
 
5:23-6.11 Table 2  Existing Interior Finish Requirements 
• Use Group E: Spaces ............................................................................................. Class III 

  Page 7 
 

The classification of interior finishes referred to herein corresponds to flame spread 
ratings determined by ASTM E84 as follows: Class I flame spread, 0-25; Class II flame 
spread, 26-75; Class III flame spread, 76-200. In all cases, the smoke developed rating 
determined by ASTM E84 shall not exceed 450. 
 
5:23-6.11(d)  An automatic fire extinguishing system shall be required for newly 
installed commercial cooking equipment producing grease-laden vapors. 
 
5:23-6.18(b)  A minimum of two egress doorways shall be required for all rooms and 
spaces with an occupant load greater than 50 or in which the travel distance exceeds 75 
feet. All egress doors serving an occupant load greater than 50 shall swing in the 
direction of exit travel. 
 
5:23-6.18(c)  The capacity of the means of egress in each work area shall be determined 
in accordance with NJUCC 5:23-6.11(b). 
 
5:23-6.18(e)  Artificial lighting with an intensity of not less than one foot candle at floor 
level shall be required during all times that the conditions of occupancy of the building 
require that the exits be available.  Lighting shall also be required to illuminate the exit 
discharge. 
 
5:23-6.18(e)  Illuminated exit signs shall be provided for all required means of egress in 
all buildings, rooms or spaces required to have more than one exit or exit access. Exit 
signs shall be visible from the exit access and supplemented by directional signs when 
necessary. Exit signs shall meet the following criteria: 
1. Red or green letters at least six inches high; minimum width of each stroke 3/4 inch on 
a white background or in other approved distinguishable colors. Arrows, if provided, 
shall be such that the direction cannot readily be changed. The word "Exit" shall be 
clearly discernible when the sign is not energized. 
2. Exit signs shall be illuminated at all times when the building is occupied by a source 
providing at least five foot candles at the illuminated surface or shall be approved self-
luminous signs which provide evenly illuminated letters with a minimum luminance of 
0.06 foot lamberts. Exit signs shall be connected to an emergency electrical system 
conforming to NFPA 70 (NEC) except that continued illumination shall be required to be 
provided for not less than one hour in the case of primary power loss. No emergency 
power shall be required for approved self-luminous signs. 
 
5:23-6.18(j)  Structural elements which are uncovered during the course of the 
rehabilitation and which are found to be unsound or otherwise structurally deficient, shall 
be reinforced, supported or replaced in accordance with the applicable structural design 
criteria of the building subcode. Where structural elements are sound, there is no 
excessive deflection (defined as deflection in excess of the standards set forth in NJUCC 
5:23-6.7(c)1), and fixed loads are not changing in a way that will increase the stresses on 
Page 121 of 252 NJUCC 5:23-6.17existing structures beyond that which is permitted by 
NJUCC 5:23-6.7(c), existing structural elements shall be permitted to remain. 
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5:23-6.18(l)2.i   All public school buildings shall be provided with mechanical 
ventilation.  Newly-installed HVAC systems shall comply with the requirements of the 
Mechanical subcode. 
 
5:23-6.17(m)  Interior finishes shall comply with NJUCC 5:23-6.11(c). 
 
 
0300.0 Use & Occupancy Classification 
 
0302.1  The following Use Classifications apply to this project: 
 
0305.2  Because these buildings are used by six or more persons for educational purposes 
through the 12th grade, they shall be classified per the International Building Code/New 
Jersey 2018 (IBC/NJ) as Use Group E, Education. 
 
 
0500.0 General Building Heights & Areas 
 
Table 504.6.2  
• Use Group B, Construction Type III-B, Sprinklered, 2-Story 
 
! Proposed Reconstruction Area 
E .............................................................................................................................. 1,491 SF 
 
 
0600.0 Types of Construction 
 
0602.5  Because the building construction is that type in which the exterior walls are of 
noncombustible materials and the interior building elements are of any materials 
permitted by the IBC/NJ, it would be classified per the IBC/NJ as Construction Type II-
B. 
 
Table 0601, Fire-Resistance Rating Requirements for Building Elements (hours) 
• Primary Structural frame .................................................................................................. 0 
• Exterior Bearing walls ...................................................................................................... 0 
• Exterior Nonbearing walls (Table 602) ............................................................................ 0 
• Interior Bearing walls ....................................................................................................... 0 
• Nonbearing walls .............................................................................................................. 0 
• Floor construction ............................................................................................................. 0 
• Roof construction ............................................................................................................. 0 
 
 
0900.0 Fire Protection Systems 
 
0906.1  Portable fire extinguishers shall be provided in occupancies and locations as 
required by IBC/NJ Section 906. 
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1000.0 Means of Egress 
 
Table 1004.5 - Maximum Floor Area Allowances per Occupant: 
• Shops & other Vocational Room areas ............................................ 50 SF (net)/Occupant 
 
! Proposed Egress Occupancy 
• Education ...................................................... 1,491 SF ÷ 50 SF/Occupant = 30 Occupants 
 
 
1100.0 Accessibility 
 
1104.4.2  Large buildings, defined as those with a total gross enclosed floor area of 
10,000 SF or more, shall provide the accessible building features required of small 
buildings in IBC/NJ Section 1104.4.1.  In addition, large be required to have elevator(s) 
to provide a vertical accessible route between floors. 
 
1110.3  Where sinks are provided, at least 5%, but note less than one provided id 
accessible spaces shall be accessible.  Mop or services sinks are not required to be 
accessible. 
 
1110.10  Where fixed or built-in storage elements such as cabinets, coat hooks, shelves, 
medicine cabinets, lockers, closets and drawers are provided in required accessible 
spaces, at least 5%, but not less than one of each type shall be accessible. 
 
1110.15  Controls, operating mechanisms and hardware intended for operation by the 
occupant, including switches that control lighting and ventilation and electrical 
convenience outlets, in accessible spaces, along accessible routes or as parts of accessible 
elements shall be accessible. Exceptions: 1) Operable parts that are intended for use only 
by service or maintenance personnel shall not be required to be accessible. 3) Operable 
parts exempted in accordance with ICC A117.1 are not required to be accessible. 
 
1112.1  Accessible signage shall be provided per IBC/NJ Sections 1112.2, 1112.3 and 
1112.4 
 
 
Plumbing Systems 
 
5:23-3.15(a)1  Plumbing supply, drainage, venting, fixtures, devises, trim, & appliances 
shall be designed, installed, & tested in accordance with the requirements of the National 
Standard Plumbing Code/2021 (NPC), as adopted by NJUCC. 
 
 
Electrical Systems 
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5:23-3.16(a)1  Electrical Power & Lighting panels, circuiting, grounding, receptacles, 
fixtures, devises, & appliances shall be designed, installed, & tested in accordance with 
the requirements of the National Electrical Code/2020 (NEC), as adopted by NJUCC. 
 
 
Mechanical Systems 
 
M07.3  Heating, Ventilation, & Air Conditioning equipment, supply, exhaust, 
combustion air, & controls shall be designed, installed, & tested in accordance with the 
requirements of the International Mechanical Code/2021 and the manufacturer’s 
instructions and recommendations. 
 
 
This code analysis is based upon NJAC 5:23, the New Jersey Uniform Construction 
Code.  This Code adopts and amends the International Building Code 2021 (New Jersey 
edition). 
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by the NJUCC.  The Contractor(s) shall render all such construction services as required 
to effect a safe & satisfactory installation of the project. 
 
5:23-2.21(e)5  Upon completion of the construction, the Contractor(s) shall certify to the 
best of their knowledge & belief that such has been done substantially in accordance with 
the NJUCC and with those portions of the plans & specifications controlled by the 
NJUCC, with any substantially deviations specifically noted. 
 
5:23-2.23(c)  A building or structure, or portion thereof, Reconstructed shall not be 
occupied or used until the Certificate of Occupancy shall have been issued for the entire 
building or structure or the portion being Reconstructed by the Construction Official, 
certifying that the Work has been completed in accordance with the provisions of the 
NJUCC, except as is otherwise provided in the regulations. 
 
5:23-2.29(a)  The Owner of any premises upon which a building or structure is to be 
constructed shall be deemed to have consented to inspection, by the Enforcing Agency, 
of the entire premises and of any and all construction being performed on it until a 
Certificate of Occupancy has been issued. 
 
5:23-2.34  The Contractor shall take measures protecting adjoining properties and public 
rights of way per NJUCC Section 5:23-2.34. 
 
5:23-3.5(b)  (b) Posted occupancy load: Every building and structure and part thereof 
designed for use as a place of public assembly or as an institutional building for 
harboring people for penal, correctional, educational, medical or other care or treatment 
(use groups A, E and I) shall be posted with an approved placard designating the 
maximum occupancy load. 
 
5:23-3.5(c)  All posting signs shall be furnished by the Owner and shall be of permanent 
design; they shall not be removed, or defaced and, if lost, removed or defaced, shall be 
immediately replaced. 
 
5:23-6.3(a)  Because this is a project where the extent and nature of the work is such that 
the work area cannot be occupied while the work is in progress and where a new 
Certificate of Occupancy is required before the work can be reoccupied, it shall be 
considered a “Reconstruction” per the parameters of the NJUCC Rehab Code.  
Reconstruction may include Repair, Renovation, Alteration, or any combination thereof. 
 
5:23-6.7(c)  The Work shall not cause any diminution of existing structural strength, 
system capacity, or mechanical ventilation below that which exists at the time of 
application for a permit, or that which is required by the applicable subcodes of the 
NJUCC, whichever is lower.  The replacement or addition of fixtures, equipment, or 
appliances shall not increase loads on these systems unless the system is upgraded in 
accordance with the applicable subcode of the NJUCC to accommodate the increased 
load. 
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underfloor space, utility room or basement, 210.70 Lighting Outlets Required, as 
applicable, of the Electrical Subcode. 
 
5:23-6.9(c)3  As specified in Section 210.12 of the Electrical Subcode, Arc-Fault Circuit-
Interrupter (AFCI) Protection shall be required for all newly installed (not replacement) 
branch circuits in dwelling units provided a listed combination type arc fault circuit 
interrupter breaker is available. 
 
5:23-6.9(e)3  Newly installed heating, cooling and ventilation systems shall have controls 
meeting Sections 6.4.3, 6.5, 7.4.4, and 7.4.6 of the commercial energy code and IBC/NJ 
Section 2111.14. 
 
5:23-6.9(e)4  Newly installed systems that include piping carrying fluids shall meet 
Sections 6.4.4.1.3 or Section 7.4.3 of the Commercial Energy Code and Section 1204 of 
the Mechanical Subcode. 
 
5:23-6.9(e)5  Newly installed heating and cooling equipment shall be sized in accordance 
with Section 6.4.2.1 and 7.4.1 of the Commercial Energy Code. 
 
5:23-6.11(b)  The capacity of the Means of Egress in each work area shall be sufficient 
for the maximum permitted occupant load of the work area and any adjacent spaces 
served by that means of egress as calculated on a per floor basis. Means of egress shall be 
measured in units of exit width of 22 inches. 
 
5:23-6.11(b)1  The maximum permitted Occupant Load of a space shall be determined 
by the capacity of the means of egress serving the space as calculated in accordance with 
Table 1. Building owners shall have the option of establishing a reasonable restriction on 
the occupant load of the space based on the existing capacity of the means of egress or of 
providing additional egress capacity. 
 
5:23-6.11 Table 1  Capacity per Unit Egress Width (in sprinklered building) 
• Use Group E: Doors, Ramps, & Corridors ................................................................... 100 
(Unit of Egress width = 22”) 
 
5:23-6.11(c)1  Existing interior finishes of walls and ceilings shall have a flame spread 
rating not greater than the class prescribed by Table 2 below. All existing interior finish 
materials which do not comply with the requirements of this section shall be removed or 
shall be treated with an approved fire retardant coating in accordance with the 
manufacturer's instructions to secure compliance with the requirements of this section. 
Exceptions are allowed as follows: 
2. Interior trim which does not exceed 10 percent of the aggregate wall and ceiling area 
of any room or space shall not be regulated by this section 
 
5:23-6.11 Table 2  Existing Interior Finish Requirements 
• Use Group E: Spaces ............................................................................................. Class III 
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5:23-6.18(l)2.i   All public school buildings shall be provided with mechanical 
ventilation.  Newly-installed HVAC systems shall comply with the requirements of the 
Mechanical subcode. 
 
5:23-6.17(m)  Interior finishes shall comply with NJUCC 5:23-6.11(c). 
 
 
0300.0 Use & Occupancy Classification 
 
0302.1  The following Use Classifications apply to this project: 
 
0305.2  Because these buildings are used by six or more persons for educational purposes 
through the 12th grade, they shall be classified per the International Building Code/New 
Jersey 2018 (IBC/NJ) as Use Group E, Education. 
 
 
0500.0 General Building Heights & Areas 
 
Table 504.6.2  
• Use Group B, Construction Type III-B, Sprinklered, 2-Story 
 
! Proposed Reconstruction Area 
E .............................................................................................................................. 1,491 SF 
 
 
0600.0 Types of Construction 
 
0602.5  Because the building construction is that type in which the exterior walls are of 
noncombustible materials and the interior building elements are of any materials 
permitted by the IBC/NJ, it would be classified per the IBC/NJ as Construction Type II-
B. 
 
Table 0601, Fire-Resistance Rating Requirements for Building Elements (hours) 
• Primary Structural frame .................................................................................................. 0 
• Exterior Bearing walls ...................................................................................................... 0 
• Exterior Nonbearing walls (Table 602) ............................................................................ 0 
• Interior Bearing walls ....................................................................................................... 0 
• Nonbearing walls .............................................................................................................. 0 
• Floor construction ............................................................................................................. 0 
• Roof construction ............................................................................................................. 0 
 
 
0900.0 Fire Protection Systems 
 
0906.1  Portable fire extinguishers shall be provided in occupancies and locations as 
required by IBC/NJ Section 906. 

1
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EXISTING TACK BOARD TO BE REMOVED.

EXISTING TACK BOARD TO REMAIN.

EXISTING MARKER BOARD TO BE REMOVED.

 D1

 D2

 D3

EXISTING ROLLING MARKER BOARD ASSEMBLY TO BE REMOVED
AND RETURNED TO OWNER.

 D4

EXISTING WALL-MOUNTED PROJECT SCREEN AND BRACKETS TO BE
REMOVED AND RETURNED TO OWNER.

 D5

 D6 EXISTING MARKER BOARD TO BE REMOVED.

 D7

 D8

EXISTING CEILING MOUNTED PROJECTOR, ALL WIRING AND BRACKET
TO BE REMOVED AND REINSTALLED BY OWNER.

EXISTING CEILING MOUNTED SPEAKER, ALL WIRING AND BRACKET
TO BE REMOVED AND REINSTALLED BY OWNER.

GENERAL DEMOLITION NOTES:

 D9 EXISTING WIFI MODULE TO BE REMOVED AND RETURNED TO OWNER

 D10 EXISTING ISLAND BASE CABINETS/ COUNTERTOP TO BE REMOVED.

 D11

 D12

EXISTING BASE CABINETS/ COUNTERTOP AND SINK TO BE REMOVED.

 D13 EXISTING WALL CABINETS TO BE REMOVED.

EXISTING BASE CABINET/ COUNTERTOP TO BE REMOVED.

 D14 EXISTING ELECTRIC STOVE TO BE REMOVED.

 D17

 D15 EXISTING ELECTRIC STOVE POWER OUTLET AND ELECTRICAL CONDUIT
TO BE REMOVED IN THEIR ENTIRETY.

 D16 EXISTING ELECTRICAL RACEWAY AND OUTLETS TO BE REMOVED IN
THEIR ENTIRETY.

 D18 EXISTING WALL MOUNTED AUDIO SPEAKER BOX AND WIRING TO BE REMOVED
IN THEIR ENTIRETY.

EXISTING ELECTRICAL DUPLEX OUTLET ABOVE MARKER BOARD
TO BE TERMINATED.

 D19

 D20 EXISTING ACOUSTICAL PANEL CEILING AND GRID TO BE REMOVED IN THEIR ENTIRETY.

 D21 EXISTING LIGHT FIXTURES TO BE REMOVED.  FOLLOW ELECTRICAL DRAWINGS.

 D23

EXISTING MECHANICAL SUPPLY AND RETURN DUCTS TO BE REMOVED.
FOLLOW MECHANICAL DRAWINGS FOR ADDITIONAL INFORMATION.

 D24

REMOVE EXISTING FLOORING AND WALL BASE.   MECHANICALLY REMOVE ALL
ADHESIVES AND PREP EXISTING CONCRETE SURFACE TO RECEIVE NEW FLOORING.

REMOVE EXISTING WALL-MOUNTED MISC. DISPENSERS AND FIRE EXTINGUISHERS
AND RETURN TO OWNER.

 D22

NOT USED

NOTE: REMOVE ALSO MEANS TO DEMOLISH-UNO
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EXISTING MECHANICAL
DUCT WORK ABOVE
CEILING AREA TO BE
REMOVED. G.C. TO
VERIFY IN FIELD.
FOLLOW MECHANICAL
DRAWINGS FOR
ADDITIONAL INFORMATION

EXISTING MECHANICAL
DUCT WORK ABOVE
CEILING AREA TO
REMAIN. G.C. TO VERIFY
IN FIELD.  FOLLOW MECH.
DRAWINGS FOR ADDITIONAL
INFORMATION

EXISTING MECHANICAL
DUCT WORK ABOVE
CEILING AREA. G.C. TO
VERIFY IN FIELD

EXISTING MECHANICAL
DUCT WORK ABOVE
CEILING AREA. G.C. TO
VERIFY IN FIELD. TYP.

EXISTING MECHANICAL
DUCT WORK ABOVE
CEILING AREA. G.C. TO
VERIFY IN FIELD

EXISTING SPRINKLER
HEAD. VERIFY IN
FIELD.TYP.
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TEACHER STATION W/ CHAIR
(PROVIDED BY OWNER)

STUDENT DESK/CHAIR
(PROVIDED BY OWNER)

TEACHER MOBILE &
LOCKABLE STORAGE
(PROVIDED BY OWNER)

TECHNOLOGY CART
(PROVIDED BY OWNER)

(SIZE) MB

(SIZE) TB TACK BOARD PROVIDED
AND INSTALLED BY G.C.

SB SMART BOARD PROVIDED BY
OWNER AND INSTALLED BY G.C.

MARKER BOARD PROVIDED
AND INSTALLED BY G.C.

TS

TC

FOOD SERVICE
EQUIPMENT KEY

MOBILE 2 DR. REACH-IN
REFRIGERATOR

MOBILE 2 DR. REACH-IN
FREEZER

MOBILE FOOD WARMER

MOBILE UTILITY CARTS

WORK TABLE 96"W X 30"D
W/ (2) COMPARTMENT SINK

HAND SINKS

SLICER

MIXER ON MOBILE STAND

UNDER COUNTER DISHWASHER

DISH TABLE WITH SINK

(3) COMPARTMENT POT SINK

WALL MOUNTED HOSE REEL

REACH-IN REFRIGERATOR

WORK COUNTER 67"W X 30"D
(ADJUSTABLE HEIGHT)

RESTAURANT RANGE

PORTABLE INDUCTION RANGE

COMBI OVEN W/ STAND

EXHAUST HOOD W/ FIRE
SUPPRESSION

EXHAUST HOOD W/ FIRE
SUPPRESSION

RANGES WITH COMBINATION
COOK TOPS

WORK COUNTER W/ SINK
(48"W X 30"D)

WORK COUNTER 36"W X 30"D

MOBILE STATION 36" X 30"D

EYE WASH STATION

UNDER SINK GREASE
INTERCEPTOR FOLLOW
PLUMBING DRAWINGS
FOR ADDITIONAL INFO.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

7"

4 1/2" 5"

20 GA. 6" METAL STUDS
@ 12" O.C. TYP. (RUN TO
BOTTOM OF STEEL JOIST
AND BRACED @ 36" O.C.)

20 GA. 4" METAL STUDS
@ 12" O.C. TYP. ( BRACED
@ TOP OF STUDS AND
SECURED TO EXIST. CMU
WALL @ 24" O.C.

EXISTING CMU WALL

5/8" THK. TILE BACKER
BOARD

12" X 12" THK. CERAMIC
WALL TILES

5/8" THK. TILE
BACKER BOARD

12" X 12" THK. CERAMIC
WALL TILES

G.C. TO COORDINATE
DEPTH W/ PLUMBING
REQUIREMENTS

WALL TYPE     W2

WALL TYPE     W1

ROOM
NO. ROOM NAME

ROOM FINISH SCHEDULE

A110 CULINARY ARTS

FLOOR BASE

WALLS

NORTH

REMARKS

EAST SOUTH WEST

RESIN.

CEILING/
CLG HT.

HPC HIGH PERFORMACE COATING
KEY:

PTD CERAMIC TILE WALL (FOLLOW WALL TYPES)
FOR LOCATION

APC-
9'-6" A.F.F.

RESIN.A110.1 STORAGE

RESIN.

RESIN. HPC HPC HPC HPCAPC-
9'-6" A.F.F.

C.T. CERAMIC TILE WALL- FOLLOW WALL
TYPES FOR LOCATION

FOLLOW WALL FINISHES PLAN FOR LOCATION
OF C.T. AND HPC WALL FINISHES ON SHEET A105.1*****

R

F

4 1'-3"

1'
-3

"

10
'-2

"

9'-10" 18'-6" 8'-6"

2'-0"

1'-3"

3'-3" 8'-0"

16
'-0

"

5'-6"

4'
-0

"

19
'-2

"
7"

8'
-7

"

10" 10'-5" 7" 13'-2" 7" 10'-5" 10"

23
'-7

"

6'
-6

"
5'

-0
"

7'
-7

"
4'

-6
"

7'
-7

"

2'
-0

"

1'
-6

"
1'

-6
"

5'
-0

"

1'-3"5'-6"

9'
-0

"
7"

20
'-1

0"

4'-6"

2'-4"

17
'-0

"

12
'-4

"

28'-10"

3'
-4

"
3'

-0
"

3'-0"

EXISTING DOOR AND
HARDWARE TO REMAIN.
TYP FOR 2 DOORS EXISTING 2HR RATED FIREWALL

NEW ALUM. THRESHOLD TO ACCOMMODATE
LEVEL CHANGES FROM CORRIDOR TO NEW
RESINOUS FLOORING TYP. FOR 2 DOORS

EXIST.
WASHER

EXIST.
DRYER

EXISTING CUST.
CLOSET W/
MOP SINK CULINARY

ARTS
A110

VDB

4'
 M

B

4' MB 4' MB2' MB 2' MB

4'
 M

B
2'

 M
B

EXISTING CORRIDOR

STORAGE
A110.1

TYP.

EXISTING RR

EXISTING RR 4'
 M

B

G

GICP

G G

NOTE:
UNDERCUT ALL DOORS AS REQUIRED
TO ACCOMMODATE NEW FLOOR FINISH

EXISTING
CUST.

DW

DW

1

2

3

9

1012

21212121

5

20

9

10

15

6

22

14

22 22 22

14

23

24

11 11

6

4

19

171717
17

191919

17
66

66
7

16

8

13

24

6

20 20

20

18

2525

W2

W1

W1

W2W2

FE-1

TS

TC

A
A106

E
A106

C
A106

F
A106

B
A106

D
A106

D
A106

G
A107

H
A107

01
A107

02
A107

04
A107

03
A107

NEW APC CEILING & GRID

40
'-7

"

EXISTING SPRINKLER HEAD. G.C. TO
BE VERIED IN FIELD.  FOLLOW SHEET
FP-100 FOR NEW FIRE PROTECTION
ALTERATIONS AS A DELEGATED DESIGN.

INFILL STAINLESS STEEL SURROUND
PANELS AROUND TOP OF EXHAUST
HOOD ASSEMBLY. PROVIDED BY
EXHAUST HOOD MANUFACTURER.

EXHAUST HOOD ASSEMBLY
(SIZE VARIES)

NEW LED LIGHT FIXTURE
FOLLOW ELECTRICAL DRAWINGS

RETURN AIR MECHANICAL DUCT

SUPPLY AIR MECHANICAL DUCT

1/
2"

 M
A

X
.

NEW RESINOUS
FLOORING

NEW ACCESSIBLE
ALUM. THRESHOLD

EXISTING TERRAZZO
FLOORING (CORRIDOR)

TRIM BOTTOM OF EXISTING
DOOR AS REQ'D. TO
ACCOMMODATE NEW ALUM
THRESHOLD

FLOOR

4"

NEW RESINOUS
WALL BASE

NEW ALUM. TOP
EDGE TRIM

WALL

4"

NEW ALUM. TOP
EDGE TRIM

NEW RESINOUS
WALL BASE

METAL STUD WALL

5/8" THK. TILE
BACKER BOARD

DRY-SET OR LATEX
PORTLAND CEMENT
MORTAR BOND COAT

CONTIN. FLEXIBLE
SILICONE SEALANT

4" X 16" THK. CERAMIC
WALL TILES

25
"

60"

CLEAR FLOOR SPACE PER
ICC A117.1-2017  304.3.2

CIRCULAR TURNING SPACE AND
OVERLAP PER ICC A117.1-2017
304.3.1.2

APPROXIMATE LOCATION OF NEW ELECTRIC
RECEPTACLE.  FOLLOW ELECTRICAL DRAWINGS

48"

30"

TYPE "K" UL RATED 30-B:C, 5LB CAPACITY FIRE
EXTINGUISHER WITH FE CABINET. (1) RECESSED
AND (1) SURFACE MOUNTED

EMERGENCY SHUT-OFF FOLLOW PLUMBING
DRAWING FOR ADDITIONAL INFORMATION.

GREASE INTERCEPTOR CONTROL PANEL.
FINAL LOCATION DETERMINED IN FIELD.

FE-1

G

GICP

1

1

1

1

1
1

1

1

DELETE ITEM

DELETE ITEM

ADDED ITEM

DELETE ITEM

ADDED ITEMADDED ITEM

NEW- WORK PLANS
ROOM FINISH
SCHEDULE

A104

1/4" = 1'-0"FLOOR PLAN-NEW WORK
1/4" = 1'-0"REFLECTED CEILING PLAN

NTSWALL TYPES

NTSTHRESHOLD DETAIL

NTSRESINOUS WALL BASE DETAIL

AREA: 1,491 SF

NTSRESINOUS WALL BASE & TILE DETAIL

NTSDRAWING KEY

ADD #1 23 FEB 24
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02

03

04

05

06
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EXISTING 2HR RATED FIREWALL

CULINARY
ARTS
A110

EXISTING CORRIDOR

STORAGE
A110.1

HPC- HIGH PERFORMANCE COATING

CERAMIC TILE ON WALL. FOLLOW
WALL TILE PATTERN FINISH DETAIL
01/A104.1
(FULL HEIGHT TO DRYWALL FINISH)

WALL FINISH KEY

R

F

3'-0" 5'-0"

3'-0" 2'-0" 4'-0"

3'
-6

"
4'

-6
"

2'
-6

"
1'

-6
"

1'
-6

"

1'
-6

"

1'
-6

"

1'
-6

"

DW

DW

5'
-7

"

ELECTRICAL POWER FEED LOCATION.
FOLLOW  ELECTRICAL PLANS FOR
ADDITIONAL INFORMATION

KEY

CULINARY
ARTS
A110

9'
-6

"
B

O
T.

 O
F 

A
P

C

9'
-8

"+

4"
1'

-4
"

4"
1'

-4
"

4"

NEW RESINOUS
WALL BASE

HORZ. 4"X16" C.T.
COLOR 2  TYP.

VERT. 4"X16" C.T.
COLOR 1  TYP.

1

A104.1

MISC. PLANS

1/4" = 1'-0"WALL FINISH PLAN

1/4" = 1'-0"ELECTRICAL POWER FEED PLAN

3/4" = 1'-0"TYP. WALL TILE PATTERN
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APPROXIMATE LOCATION OF ROOF TOP
PV SOLAR SYSTEM TO BE REMOVED
BY SOLAR MANUFACTURER/ INSTALLER

ROOF TOP PV SOLAR SYSTEM
TO BE REMOVED TYP.

APPROXIMATE LOCATION
OF ROOF TOP PV SOLAR
SYSTEM TO REMAIN TYP.

ROOF TOP PV SOLAR SYSTEM
TO BE REMOVED TYP.

APPROXIMATE LOCATION
OF ROOF TOP PV SOLAR
SYSTEM TO REMAIN TYP.

MECHANICAL UNIT FOLLOW
MECH. DWGS. AND STRUCTURAL
DWGS. FOR ADDITIONAL
INFORMATION

NEW TAPERED INSULATION ROOF
CRICKET 2X ROOF SLOPE MIN.

NEW TAPERED INSULATION
ROOF CRICKET 2X ROOF
SLOPE MIN. TYP.

EXISTING RTU

EXISTING
EXHAUST FAN

EXISTING RTU

EXISTING
EXHAUST FAN

KEF-1

KEF-2 KEF-3 KEF-4 KEF-5

RTU-1

VTR

03
A105

02
A105

03
A105

02
A105

04
A105

TYP.

04
A105

TYP.

EXISTING ROOF SLOPE DOWN

EXISTING PV AND SUPPORT
RAILS TO BE REMOVED BY
DISTRICT'S SOLAR VENDOR
PRIOR TO START OF PROJECT

EXISTING PV AND SUPPORT
RAILS  TO REMAIN.
VERIFY IN FIELD.

GENERAL PV NOTES:

GENERAL ROOF NOTES:
GC TO FOLLOW SPEC SECTION 075000.13 FOR ADDITIONAL INFORMATION1.

2. GC TO KEEP WEATHERPROOF INTEGRITY: CUTTING AND PATCHING OF
MEMBRANE ROOFING FOR NEW CURBS AND OTHER ROOF PENETRATIONS
SHALL MAINTAIN THE WEATHER INTEGRITY OF THE EXISTING ROOFS AND
SHALL NOT PERMIT CONCEALED OR VISIBLE LEAKS INTO THE BUILDING
INTERIOR.  COMPLY WITH THE CURRENT PUBLISHED REQUIREMENTS OF
THE OEM FOR ROOF PENETRATIONS OF THE TYPE NECESSARY FOR THE
WORK

EXISTING ROOFING SYSTEM IS A 4-PLY PREMIUM PLY (GI) ASPHALT BUILT-UP
ROOF SYSTEM WITH GRAVEL SURFACE AS MANUFACTURED BY W.P. HICKMAN
SYSTEMS, INC.

3.

ALL PATCHING MATERIALS MUST BE COMPATIBLE WITH EXISTING ROOFING
SYSTEM.

4.

FOLLOW ROOF PLAN FOR NEW ROOF CRICKET FOR POSITIVE ROOF
DRAINAGE AROUND NEW RTU AND NEW EXHAUST FANS.

5.

8"
 M

IN
.

TY
P.

MECHANICAL UNIT FOLLOW
MECH. FOR ADDITIONAL
INFORMATION

PREFAB ROOF CURB FOLLOW
MECH. DWGS. FOR ADDITIONAL
INFORMATION

PREFAB ROOF CURB FOLLOW
MECH. DWGS. FOR ADDITIONAL
INFORMATION

STEEL ANGLE SUPPORTS
FOLLOW STRUCTURAL DWGS.
FOR ADDITIONAL INFORMATION

STEEL ANGLE SUPPORTS
FOLLOW STRUCTURAL DWGS.
FOR ADDITIONAL INFORMATION

STEEL ANGLE SUPPORTS
FOLLOW STRUCTURAL DWGS.
FOR ADDITIONAL INFORMATION

PORTION OF EXISTING ROOF ASSEMBLY
TO BE REMOVED FOR NEW ROOF CURB
ASSEMBLY

EXISTING STEEL JOIST TO REMAIN TYP.

PORTION OF EXISTING STEEL
METAL DECK TO BE REMOVED
FOR NEW MECH. DUCT

CONTIN. CANT STRIPS TYP.

MODIFIED BITUMEN ROOF/
CURB FLASHING TYP.

8"
 M

IN
.

TY
P.

MECHANICAL UNIT FOLLOW
MECH. DWGS. AND STRUCTURAL
DWGS. FOR ADDITIONAL
INFORMATION

PREFAB ROOF CURB FOLLOW
MECH. DWGS. FOR ADDITIONAL
INFORMATION

STEEL ANGLE SUPPORTS
FOLLOW STRUCTURAL DWGS.
FOR ADDITIONAL INFORMATION

PORTION OF EXISTING ROOF ASSEMBLY
TO BE REMOVED FOR NEW ROOF CURB
ASSEMBLY

EXISTING STEEL JOIST TO REMAIN TYP.

CONTIN. CANT STRIPS TYP.

MODIFIED BITUMEN ROOF/
CURB FLASHING TYP.

NOTE:
FOLLOW ROOF PLAN FOR ROOF
CRICKET LOCATION

EXISTING STEEL
JOIST TYP.

KITCHEN HOOD EXHAUST
FAN AND ROOF CURB ASSEMBLY
FOLLOW MECHANICAL DRAWINGSPREFAB ROOF CURB FOLLOW

MECH. DWGS. FOR ADDITIONAL
INFORMATION PORTION OF EXISTING STEEL

METAL DECK TO BE REMOVED
FOR NEW MECH. DUCT

NEW STEEL ANGLE SUPPORTS
FOLLOW STRUCTURAL DWGS.
FOR ADDITIONAL INFORMATION

EXISTING METAL DECKING

EXISTING ROOFING AND
INSULATION TYP.

EXISTING ROOFING AND
INSULATION TYP.

MODIFIED BITUMEN ROOF/
CURB FLASHING TYP.

MODIFIED BITUMEN ROOF/
CURB FLASHING TYP.

1

A105

1/4" = 1'-0"ROOF PLAN

ROOF PLAN AND
DETAILS

3/4" = 1'-0"ROOF CURB DETAIL

3/4" = 1'-0"ROOF CURB DETAIL

3/4" = 1'-0"ROOF CURB DETAIL
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9'
-6

"

9'
-8

"

9'
-6

"

9'
-8

"

16
'-5

"+
/-

14
'-1

"+
/-

14
'-1

"+
/-

16
'-5

"+
/-

NEW METAL STUD CHASE
WALL ASSEMBLY

NEW METAL STUD CHASE
WALL ASSEMBLY

EXISTING STEEL JOIST TYP.

CMU WALL BEYOND

NEW METAL STUD CHASE
WALL ASSEMBLY

EXISTING STEEL JOIST TYP.

NEW METAL STUD WALL
ASSEMBLY BRACING
@ 24" O.C. TYP.

NEW METAL STUD WALL
ASSEMBLY BRACING
@ 24" O.C. TYP.

EXHAUST HOOD SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

RTU FOLLOW
MECH. DWGS. TYP.

EXHAUST FAN MECH.
FOLLOW MECH. DWGS. TYP.

EXHAUST FAN SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

MECH. DUCTS FOLLOW
DWGS. FOR ADDITIONAL
INFORMATION TYP.

MECH. DUCTS FOLLOW
DWGS. FOR ADDITIONAL
INFORMATION TYP.

EXHAUST FAN MECH.
FOLLOW MECH. DWGS. TYP.

EXHAUST
HOOD

5'-0" 8'-0" 5'-0"

3'
-0

"
4'

-0
"

9'
-6

"

9'
-6

"

9'
-8

"

9'
-8

"

9'-6" 9'-6"

EXISTING STEEL JOIST TYP.
EXISTING STEEL JOIST
BRACING TYP.

EXISTING MECHANICAL
DUCT TO REMAIN

EXISTING STEEL JOIST TYP.
EXISTING STEEL JOIST
BRACING TYP.

NEW METAL STUD
WALL ASSEMBLY

NEW METAL STUD WALL
ASSEMBLY BRACING
@ 32" O.C. TYP.

EXHAUST FAN SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

4'x4'
TACKBOARD

8'x4'
MAGNETIC-MARKER
BOARD

4'x4'
TACKBOARD

4'x4'
TACKBOARD

8'x4'
MAGNETIC-MARKER
BOARD

4'x4'
TACKBOARD

EXHAUST
HOOD

EXHAUST
HOOD

9'
-6

"

9'
-6

"

9'
-8

"

9'
-8

"

10
'-8

"+
/-

16
'-5

"+
/-

14
'-1

"+
/-

NEW METAL STUD CHASE
WALL ASSEMBLY

EXISTING MECHANICAL
DUCT TO REMAIN

EXISTING STEEL JOIST TYP.

EXISTING STEEL JOIST TYP.

EXISTING STEEL JOIST
BRACING TYP.

CMU WALL BEYOND

CMU WALL BEYOND

RTU SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

RTU ROOF CURB FOLLOW
MECH. DWGS. TYP.

RTU FOLLOW
MECH. DWGS. TYP.

RTU FOLLOW
MECH. DWGS. TYP.

RTU SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

4' MB 2' MB

1

1/4" = 1'-0"INTERIOR ELEVATION 1/4" = 1'-0"INTERIOR ELEVATION

1/4" = 1'-0"INTERIOR ELEVATION 1/4" = 1'-0"INTERIOR ELEVATION

1/4" = 1'-0"INTERIOR ELEVATION 1/4" = 1'-0"INTERIOR ELEVATION

INTERIOR
ELEVATIONS

A106

ADD #1 23 FEB 24
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WALL TYPE PER PLAN

EXISTING CMU WALL

METAL STUD WALL
BRACING @ 32" O.C.

COVE BASE  FOLLOW
DETAIL 04/A104

NEW RESINOUS
FLOORING

EXISTING CONC. SLAB

EXISTING STEEL
JOIST TYP.

MECHANICAL DUCT
ASSEMBLY FOLLOW
MECHANICAL DWGS.

EXISTING ROOFING AND
INSULATION TYP.

NEW ACOUSTICAL
PANEL CEILING

 

WALL TYPE PER PLAN

NEW ACOUSTICAL
PANEL CEILING

COVE BASE  FOLLOW
DETAIL 04/A104 TYP.

NEW RESINOUS
FLOORING TYP.

EXISTING CONC. SLAB

EXISTING STEEL
JOIST TYP.

MECHANICAL DUCT ASSEMBLY
FOLLOW MECHANICAL DWGS.

EXHAUST HOOD
ASSEMBLY

KITCHEN HOOD EXHAUST
FAN AND ROOF CURB ASSEMBLY
FOLLOW MECHANICAL DRAWINGS

ROOF CURB ASSEMBLY
FOLLOW MECHANICAL DRAWINGS

NEW STEEL SUPPORTS CURB
FOLLOW STRUCTURAL PLANS
TYP.

EXHAUST HOOD
ASSEMBLY

EXISTING ROOFING AND
INSULATION TYP.

EXHAUST HOOD SUPPORT
FOLLOW STRUCTURAL
DWGS. TYP.

EXISTING METAL DECKING

NEW METAL STUD WALL
ASSEMBLY BRACING
@ 24" O.C. TYP.

NEW METAL STUD
WALL ASSEMBLY

EXTEND NEW METAL
STUD WALL ASSEMBLY
@ 12" O.C.

COVE BASE  FOLLOW
DETAIL 04/A104 TYP.

NEW RESINOUS
FLOORING

EXHAUST HOOD
ASSEMBLY

KITCHEN HOOD EXHAUST
FAN AND ROOF CURB ASSEMBLY
FOLLOW MECHANICAL DRAWINGS

ROOF CURB ASSEMBLY
FOLLOW MECHANICAL
DRAWINGS

48" HIGH HALF-WALL
W/ COMPOSITE TOP
BEYOND

NEW STEEL SUPPORTS CURB
FOLLOW STRUCTURAL PLANS
TYP.

EXISTING METAL
DECKING TYP.

EXISTING STEEL JOIST
BRACING TYP.

EXISTING ROOFING AND
INSULATION TYP.

NEW ACOUSTICAL
PANEL CEILING

EXHAUST HOOD SUPPORT
FOLLOW STRUCTURAL
DWGS. TYP.

EXHAUST HOOD SUPPORT
FOLLOW STRUCTURAL
DWGS. TYP.

EXISTING STEEL
JOIST TYP.

WALL TYPE PER PLAN

EXISTING CMU WALL

EXISTING CONC. SLAB

METAL STUD WALL
BRACING @ 32" O.C.

COVE BASE  FOLLOW
DETAIL 04/A104

NEW RESINOUS
FLOORING

EXISTING STEEL
JOIST TYP.

MECHANICAL DUCT ASSEMBLY
FOLLOW MECHANICAL DWGS.

EXISTING ROOFING AND
INSULATION TYP.

NEW ACOUSTICAL
PANEL CEILING

9'
-6

"

3'
-0

"

3'
-0

"

3'
-0

"

14
'-1

"+
/- 16

'-5
"

14
'-1

"+
/-

16
'-5

"+
/-

EXISTING STEEL JOIST TYP.

NEW METAL STUD CHASE
WALL ASSEMBLY

NEW METAL STUD CHASE
WALL ASSEMBLY

EXHAUST HOOD SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

EXISTING STEEL JOIST TYP.

EXHAUST FAN SUPPORT FOLLOW
STRUCTURAL DWGS. TYP.

MECH. DUCTS FOLLOW
DWGS. FOR ADDITIONAL
INFORMATION TYP.

EXHAUST FAN MECH.
FOLLOW MECH. DWGS. TYP.

NEW METAL STUD CHASE
WALL ASSEMBLY

4' MB4' MB

2' MB2' MB

EXHAUST
HOOD

EXHAUST
HOOD

EXHAUST
HOOD

EXHAUST
HOOD

1

INTERIOR ELEVS.
SECTION DETAILS

A107
3/4" = 1'-0"SECTION DETAIL 3/4" = 1'-0"SECTION DETAIL 3/4" = 1'-0"SECTION DETAIL 3/4" = 1'-0"SECTION DETAIL

1/4" = 1'-0"INTERIOR ELEVATION 1/4" = 1'-0"INTERIOR ELEVATION
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SECTION 221116 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

C. Section 018100 – Special Requirements for Mechanical and Electrical Work shall apply to this 
Section. 

D. Section 220000 – General Provisions for Plumbing Work shall apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Domestic water pipes, tubes, and fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.5 WARRANTY 

A. Provide full 2 year warranty as specified under Section 018100 “Special Requirements for 
Mechanical and Electrical Work”. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Soft Copper Tube:  ASTM B88, Type K water tube, annealed temper. 

C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

E. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

F. Copper Pressure-Seal-Joint Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Elkhart Products Corporation. 

b. NIBCO Inc. 

c. Viega. 

2. Fittings for NPS 2 and Smaller:  Wrought-copper fitting with EPDM-rubber, O-ring seal 
in each end. 

3. Fittings for NPS 2-1/2 to NPS 4:  Cast-bronze or wrought-copper fitting with EPDM-
rubber, O-ring seal in each end. 

2.3 PIPING JOINING MATERIALS 

A. Solder Filler Metals:  ASTM B 32, lead-free alloys. 

B. Flux:  ASTM B 813, water flushable. 
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C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.4 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 

2. Pressure rating at least equal to pipes to be joined. 

3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 
fitting. 

2.5 DIELECTRIC FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Elster Perfection Corporation. 

2. Grinnell Mechanical Products; Tyco Fire Products LP. 

3. Matco-Norca. 

4. Precision Plumbing Products, Inc. 

5. Victaulic Company. 

6. Or approved equal. 

B. Standard:  IAPMO PS 66. 

C. Electroplated steel nipple complying with ASTM F 1545. 

D. Pressure Rating and Temperature:  300 psig at 225 deg F. 

E. End Connections:  Male threaded or grooved. 

F. Lining:  Inert and noncorrosive, propylene. 

PART 2 - EXECUTION 

2.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping.  Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on coordination drawings. 
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B. Install shutoff valve immediately upstream of each dielectric fitting. 

C. Install domestic water piping level without pitch and plumb. 

D. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

G. Install piping to permit valve servicing. 

H. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

2.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged. 

D. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed 
Joints" chapter. 

E. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings with tools 
recommended by fitting manufacturer. 
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2.3 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric nipples in piping at connections of dissimilar metal piping and tubing. 

2.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Division 22 
Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a)100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b)Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 

F. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's 
written instructions. 

2.5 CONNECTIONS 

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

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

2.6 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification materials and 
installation in Division 22 Section "Identification for Plumbing Piping and Equipment." 

B. Label pressure piping with system operating pressure. 



CULINARY ARTS CLASSROOM ALTERATION-LINDENWOLD HIGH SCHOOL 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5713G 
 
 

DOMESTIC WATER PIPING 221116 - 6 
 

2.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made.  Perform tests specified below in presence of authorities having 
jurisdiction: 

a) Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing in after roughing in and before setting fixtures. 

b) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance with 
requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection. 

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit a separate 
report for each test, complete with diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source and 
allow it to stand for four hours.  Leaks and loss in test pressure constitute defects that 
must be repaired. 

5. Repair leaks and defects with new materials, and retest piping or portion thereof until 
satisfactory results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 
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2.8 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Open shutoff valves to fully open position. 
2. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 
3. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
4. Check plumbing specialties and verify proper settings, adjustments, and operation. 

2.9 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-
sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

2.10 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Under-building-slab, domestic cold water piping shall be the following: 
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1. Soft copper tube, ASTM B88, Type K; wrought copper, solder-joint fittings; and brazed 
joints. 

D. Aboveground domestic cold, hot and hot water recirculation water piping, shall be the 
following: 

1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and 
soldered joints. 

2.11 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Shutoff Duty:  Use ball valves. 
2. Drain Duty:  Hose-end ball valves with bronze cap and chain. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 221116 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Section 018100 – Special Requirements for Mechanical and Electrical Work shall apply to this 
Section. 

C. Section 220000 – General Provisions for Plumbing Work shall apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Product Data for Credit IEQ 4.1:  For solvent cements and adhesive primers, 
documentation including printed statement of VOC content. 

2. Laboratory Test Reports for Credit IEQ 4:  For solvent cements and adhesive primers, 
documentation indicating that products comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron 
Soil Pipe Institute (CISPI) and be listed by NSF International. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. ANACO-Husky. 
b. Fernco Inc. 
c. MIFAB, Inc. 
d. Tyler Pipe. 
e. Approved equal. 

2. Standards:  ASTM C 1277 and CISPI 310. 
3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Cast-Iron, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. MG Piping Products Company. 

b. Approved equal. 

2. Standard:  ASTM C 1277. 
3. Description:  Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and 

nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop. 
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2.3 HUB AND SPIGOT, CAST IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Extra Heavy Class. 

B. Gaskets:  ASTM C584 Rubber. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

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

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 
on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 
with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 
of flow is prohibited. 

K. Lay buried building drainage piping beginning at low point of each system.  Install true to 
grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 
upstream.  Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 
each joint as completed. 
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L. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow for 2-1/2” 
and smaller and 1 percent for larger piping. 

2. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

N. Install force mains at elevations indicated. 

O. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with 
closure plug inside the building in sanitary drainage force-main piping.  Comply with 
requirements for cleanouts specified in Division 22 Section "Sanitary Waste Piping 
Specialties." 

2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for 
drains specified in Division 22 Section "Sanitary Waste Piping Specialties." 

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing 
Piping." 

3.2 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for compression joints. 

B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
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1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation specified in 
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
3. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
4. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

6. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 

F. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 

G. Install hangers for steel piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4:  84 inches with 3/8-inch rod. 
2. NPS 1-1/2:  108 inches with 3/8-inch rod. 
3. NPS 2:  10 feet with 3/8-inch rod. 

H. Install supports for vertical steel piping every 15 feet. 

I. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 
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3.4 CONNECTIONS 

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

B. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Division 22 Section 
"Sanitary Waste Piping Specialties." 

6. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and 
union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and 
larger. 

C. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

3.5 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 
specified in Division 22 Section "Identification for Plumbing Piping and Equipment." 

3.6 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 
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1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 
piping until it has been tested and approved.  Expose work that was covered or concealed 
before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside 
leaders on completion of roughing-in.  Close openings in piping system and fill with 
water to point of overflow, but not less than 10-foot head of water.  From 15 minutes 
before inspection starts to completion of inspection, water level must not drop.  Inspect 
joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps 
filled with water, test connections and prove they are gastight and watertight.  Plug vent-
stack openings on roof and building drains where they leave building.  Introduce air into 
piping system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap 
of water closet to measure this pressure.  Air pressure must remain constant without 
introducing additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.7 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.8 PIPING SCHEDULE 

A. Aboveground, soil, waste and vent piping shall be the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings hubless-piping couplings; and coupled joints. 

B. Underground, soil, waste, and vent piping shall be the following: 

1. Service class, hub and spigot cast-iron soil piping; gaskets; and gasketed joints. 

END OF SECTION 221316 
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SECTION 231123 - NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts 
of the General Conditions shall be assumed to be omitted if not repeated herein. 

C. This Section applies equally and specifically to all HVAC Sections of the Specifications. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 
5. Pressure regulators. 
6. Service meters. 
7. Concrete bases. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 
2. Service Regulators:  100 psig minimum unless otherwise indicated. 
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3. Minimum Operating Pressure of Service Meter 65 psig. 

B. Natural-Gas System Pressure within and outside Buildings:  More than 0.5 psig but not more 
than 2 psig. 

C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, 
including comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
3. Valves.  Include pressure rating, capacity, settings, and electrical connection data of 

selected models. 
4. Pressure regulators.  Indicate pressure ratings and capacities. 
5. Service meters.  Indicate pressure ratings and capacities. 
6. Dielectric fittings. 

B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and 
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple 
pipes, alignment guides, expansion joints and loops, and attachments of the same to building 
structure.  Detail location of anchors, alignment guides, and expansion joints and loops. 

1. Shop Drawing Scale:  1/4 inch per foot. 
2. Detail mounting, supports, and valve arrangements for service meter assembly and 

pressure regulator assembly. 

C. Delegated-Design Submittal:  For natural-gas piping and equipment indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

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

B. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with 
other services and utilities. 

C. Qualification Data:  For qualified professional engineer. 

D. Welding certificates. 

E. Field quality-control reports. 
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1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For motorized gas valves, pressure regulators and service 
meters to include in emergency, operation, and maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping 
according to requirements of authorities having jurisdiction. 

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

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

1.10 PROJECT CONDITIONS 

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

B. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide purging and startup of natural-gas supply according to requirements 
indicated: 

1. Notify Owner no fewer than two (2) weeks in advance of proposed interruption of 
natural-gas service, and two (2) days in advance of reactivation of natural gas service. 

2. Do not proceed with interruption or reactivation of natural-gas service without Owner's 
written permission. 

1.11 WARRANTY 

A. From the date of substantial completion, warranties shall be for a minimum of two (2) years or 
as indicated in the individual sections of the project manual, whichever is greater. 
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PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Carbon Steel Pressure-Seal-Joint Fittings:  ASTM F3226 for metallic press-connect 

fittings. 
3. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket 

welding. 
4. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 
5. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, 

including bolts, nuts, and gaskets of the following material group, end connections, and 
facings: 

a. Material Group:  1.1. 
b. End Connections:  Threaded or butt welding to match pipe. 
c. Lapped Face:  Not permitted underground. 
d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, 

and spiral-wound metal gaskets. 
e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel 

underground. 

B. Drawn-Temper Copper Tube:  Comply with ASTM B 88, Type K. 

1. Copper Fittings:  ASME B16.22, wrought copper, and streamlined pattern. 
2. Bronze Flanges and Flanged Fittings:  ASME B16.24, Class 150. 

a. Gasket Material:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, 
and spiral-wound metal gaskets. 

b. Bolts and Nuts:  ASME B18.2.1, carbon steel or stainless steel. 

2.2 PIPING SPECIALTIES 

A. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area. 
4. CWP Rating:  125 psig. 

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

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are 
prohibited. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 

1. CWP Rating:  125 psig . 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
4. Tamperproof Feature:  Locking feature. 
5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 

valves 1 inch and smaller. 
6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently 

marked on valve body. 

B. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with 
ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends:  Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature:  Locking feature. 
4. Service Mark:  Initials "WOG" shall be permanently marked on valve body. 

C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 
f. Or approved equal. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
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7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff 
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 

8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

D. Cast-Iron, Nonlubricated Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. McDonald, A. Y. Mfg. Co. 
b. Mueller Co.; Gas Products Div. 
c. Xomox Corporation; a Crane company. 
d. Or approved equal. 

2. Body:  Cast iron, complying with ASTM A 126, Class B. 
3. Plug:  Bronze or nickel-plated cast iron. 
4. Seat:  Coated with thermoplastic. 
5. Stem Seal:  Compatible with natural gas. 
6. Ends:  Threaded or flanged. 
7. Operator:  Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class:  125 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Cast-Iron, Lubricated Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Flowserve. 
b. Homestead Valve; a division of Olson Technologies, Inc. 
c. McDonald, A. Y. Mfg. Co. 
d. Milliken Valve Company. 
e. Mueller Co.; Gas Products Div. 
f. R&M Energy Systems, A Unit of Robbins & Myers, Inc. 
g. Or approved equal. 

2. Body:  Cast iron, complying with ASTM A 126, Class B. 
3. Plug:  Bronze or nickel-plated cast iron. 
4. Seat:  Coated with thermoplastic. 
5. Stem Seal:  Compatible with natural gas. 
6. Ends:  Threaded or flanged. 
7. Operator:  Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class:  125 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
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10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.5 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage, lock-up style, and suitable for natural gas. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators 

NPS 2-1/2 and larger. 

B. Service Pressure Regulators:  Comply with ANSI Z21.80. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Actaris. 
b. American Meter Company. 
c. Fisher Control Valves and Regulators; Division of Emerson Process Management. 
d. Invensys. 
e. Richards Industries; Jordan Valve Div. 
f. Or approved equal. 

2. Body and Diaphragm Case:  Cast iron or die-cast aluminum. 
3. Springs:  Zinc-plated steel; interchangeable. 
4. Diaphragm Plate:  Zinc-plated steel. 
5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the 

valve port. 
6. Orifice:  Aluminum; interchangeable. 
7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet, and no pressure sensing piping external to the regulator. 
9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff. 
10. Overpressure Protection Device:  Factory mounted, lock-up style, integral with pressure 

regulator. 
11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
12. Maximum Inlet Pressure:  100 psig. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 



CULINARY ARTS CLASSROOM ALTERATION-LINDENWOLD HIGH SCHOOL 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5713G 
 
 

NATURAL-GAS PIPING 231123 - 8 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 
i. Or approved equal. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca, Inc. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 
f. Or approved equal. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  125 psig minimum at 180 deg F. 
d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping 
connections before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

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

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

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

3.3 OUTDOOR PIPING INSTALLATION 

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

B. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 
3. Replace pipe having damaged PE coating with new pipe. 

C. Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 

D. Install fittings for changes in direction and branch connections. 

E. Install pressure gage upstream and downstream from each service regulator.  Pressure gages are 
specified in Division 23 Section "Meters and Gages for HVAC Piping." 

3.4 INDOOR PIPING INSTALLATION 

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

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

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 



CULINARY ARTS CLASSROOM ALTERATION-LINDENWOLD HIGH SCHOOL 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5713G 
 
 

NATURAL-GAS PIPING 231123 - 10 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including 
service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install 
where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
same size as connected pipe.  Install with space below bottom of drip to remove plug or 
cap. 

N. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

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

P. Concealed Location Installations:  Except as specified below, install concealed natural-gas 
piping and piping installed under the building in containment conduit constructed of steel pipe 
with welded joints as described in Part 2.  Install a vent pipe from containment conduit to 
outdoors and terminate with weatherproof vent cap. 

1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be 
installed in accessible spaces without containment conduit. 

2. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from 
physical damage using steel striker barriers at rigid supports. 

a. Exception:  Tubing passing through partitions or walls does not require striker 
barriers. 

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

b. Do not install natural-gas piping in solid walls or partitions. 

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

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

S. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment.  Unions are not required at flanged connections. 

T. Do not use natural-gas piping as grounding electrode. 

U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

V. Install pressure gage upstream and downstream from each line regulator.  Pressure gages are 
specified in Division 23 Section "Meters and Gages for HVAC Piping." 

W. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

X. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for 
HVAC Piping." 

Y. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping." 

3.5 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 
tubing, aluminum, or copper connector. 

B. Install underground valves with valve boxes. 

C. Install regulators and overpressure protection devices with maintenance access space adequate 
for servicing and testing. 

3.6 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 
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1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 
welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter. 

F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural-gas 
service.  Install gasket concentrically positioned. 

G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare 
dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not 
overtighten. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hangers and supports specified in Division 23 Section 
"Hangers and Supports for HVAC Piping and Equipment." 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 

C. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing 
and minimum rod sizes: 

1. NPS 3/8:  Maximum span, 48 inches; minimum rod size, 3/8 inch. 
2. NPS 1/2 and NPS 5/8:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
3. NPS 3/4 and NPS 7/8:  Maximum span, 84 inches; minimum rod size, 3/8 inch. 
4. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
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D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum 
spacing and minimum rod sizes: 

1. NPS 3/8:  Maximum span, 48 inches; minimum rod size, 3/8 inch. 
2. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
3. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

3.8 CONNECTIONS 

A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

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

C. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 
72 inches of each gas-fired appliance and equipment.  Install union between valve and 
appliances or equipment. 

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

E. Provide dielectric fitting at all connection points where dissimilar piping materials are joined. 

3.9 LABELING AND IDENTIFYING 

A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and 
Equipment" for piping and valve identification. 

B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas 
Code and authorities having jurisdiction. 

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

D. Prepare test and inspection reports. 

3.11 PIPING SCHEDULE 

A. Aboveground, branch piping NPS 1 and smaller shall be the following: 
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1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints for piping 2” & smaller. 
2. Steel pipe with wrought-steel fittings and welded joints for piping 2-1/2” & larger. 

3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be the following: 

1. Cast-iron, nonlubricated plug valve. 

END OF SECTION 231123 



CULINARY ARTS CLASSROOM ALTERATION-LINDENWOLD HIGH SCHOOL 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5713G 
 
 

RANGE HOOD EXHAUST SYSTEMS  237432 - 1 

SECTION 237432 – RANGE HOOD EXHAUST SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. A. Section 018100 – Special Requirements for Mechanical and Electrical Work shall apply 
to this Section. 

C. Section 230000 – Special Requirements for HVAC Work. 

1.2 WORK SPECIFIED IN OTHER SECTIONS 

A. Section 237433 – Rooftop DOAS Units. 

1.3 SUMMARY 

A. Provide complete range hood exhaust system consisting of UL labeled, pre-engineered, double-
wall ductwork; UL labeled, spun aluminum, upblast roof fans; and UL labeled range hoods with 
self-contained ansul systems, lighting, grease filters, and controls.  The range hood exhaust 
system, rooftop DOAS unit and associated network of local controls shall be the product of one 
manufacturer:  CaptiveAire or approved equal. 

1.4 QUALITY ASSURANCE 

A. ETL Listed and complies with UL705 (electrical) Standards and CSA Std C22.2, No 113.  

B. Fans shall bear the AMCA certified rating seal for air performance.  

C. Fan wheels shall be balanced in two planes and done in accordance with AMCA standard 204-
96, Balance Quality and Vibration Levels for Fans.  

1.5 WARRANTY 

A. From the date of substantial completion, warranties shall be for a minimum of two (2) years or 
as indicated in the individual sections of the project manual, whichever is greater. 
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1.6 SUBMITTALS 

A. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, 
construction details, field connection details, electrical characteristics and connection 
requirements. 

B. Product Data: 

1. Provide literature that indicates dimensions, weights, capacities, ratings, fan performance, 
and electrical characteristics and connection requirements. 

2. Provide computer generated fan curves with specified operating point clearly plotted. 
3. Manufacturer’s Installation Instructions. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.8 COORDINATION 

A. Coordinate clearance requirements with duct and equipment installers.  Before preparing layout 
Shop Drawings, establish and maintain clearance requirements for access and service. 

PART 2 - PRODUCTS 

2.1 ROOF FANS - GENERAL 

A. The fan shall be factory assembled, tested, and shipped as a complete unit, complete with UL 
label for grease extraction. 

B. The following specifications, delivering all capacities scheduled and conforming to the design 
indicated herein. 

C. The fan wind band shall be constructed of heavy gauge aluminum or G90 Galvanized and shall 
be spun on an automatic lathe to provide consistent dimensions. 

D. Horizontal and vertical internal supports shall be used to fasten the wind band to the discharge 
apron securely. This provides rigidity for hinging and added strength to reduce shipping 
damage.  

E. The discharge apron shall have a rolled bead for added strength. 

F. Base corners shall be welded to provide strength and support for hinging and cleaning and 
prevent leakage into the building. 

G. The fan shall bear a permanently attached nameplate displaying model and serial number of unit 
for future identification.  
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H. Nylon washers provide a tight seal. All fasteners in the fan housing shall be backed with nylon 
washers. 

I. The unit shall be factory tested after assembly. 

J. Roof Curb 

1. The curb shall be of ventilated design, constructed of galvanized steel, with UL label for 
grease extraction. 

2. The heavy duty G90 galvanized curb cap shall have fully welded corners for added 
strength and leak protection.  Height of curb shall be governed by code required 
clearance between fan discharge and building construction. 

3. Hinged Base: Loose 

4. Grease Drain Box 

K. Fan Wheel 

1. The fan wheel shall be centrifugal backward inclined and non-overloading, with AMCA 
C spark-proof construction. 

2. The wheel blades shall be aerodynamically designed to minimize turbulence, increase 
efficiency and reduce noise.  

3. The wheel blades shall be welded to the wheel inlet cone.  

4. If balancing weights are required, they shall be riveted to the blades or wheel.  

5. The wheel inlet shall overlap the fan base inlet for maximum performance and efficiency.  

6. The wheel shall be firmly attached to the motor shaft with two set screws. 

L. Fan Motor 

1. Motor Type: Totally Enclosed Air Over Electronically Commutated Motor (TEAO-
ECM).  

2. Motor shall be permanently lubricated and rated for continuous duty.  

3. Furnished at the specified voltage, phase, and enclosure. Motor speed shall be variable, 
controlled using an integrated speed controller. 

4. Motors shall be mounted out of the airstream and furnished at the specified voltage, 
phase, and enclosure.  

5. Motor mounting plate shall be constructed of heavy gauge galvanized steel.  

6. The motor compartment shall be cooled by outside air drawn through an extruded 
aluminum conduit tube.  

7. An integral electrical conduit running from the fan base to the motor compartment is 
provided for ease of installation. 

8. The conduit tube passage shall be sealed to prevent noise. Silicone rubber grommets shall 
isolate the conduit tube from the fan housing.  

9. The motor compartment shall be a two-piece construction. The cap has quick-release 
clips to provide fast and easy access to the motor compartment. 
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M. Grease Storage 

1. The grease spout shall be made of aluminum tubing, welded to the fan housing. The weld 
shall be factory tested to ensure no leaks.  

2. Grease Box. 

N. ECM Exhaust Wiring Packages for Fans 

1. ECM Wiring Package - PWM Signal from ECPM03 Prewire (TELCO Motor), CCW 
Rotation 

O. Fan Accessories 

1. Grease Box 

2. Hinge Kit – Ships Loose for curb supplied by others.  

2.2 RANGE HOOD EXHAUST DUCTWORK 

A. Products shall be designed for use with Type I kitchen hoods, which conform to the 
requirements of NFPA-96. 

B. Products shall be listed and compliant with safety standards UL1978, UL2221, CAN/ULC-S144 
and testing has been extended to recognize ASTM E2336 and AC101 due to similar testing 
criteria. 

C. Products shall be installed in accordance with these instructions and National Fire Protection 
Association "NFPA 96"; Standard for Ventilation Control and Fire Protection of Commercial 
Cooking Operations. 

D. UL 2221: Standard for Fire Resistive Grease Duct Enclosure Assemblies. Chapter 7 of this 
standard references a test labeled Internal Fire Test. Section 7.1.1 references two installation 
conditions, Condition A and Condition B. Condition A represents all installation condition 
except for installation within non-ventilated combustible enclosures. Condition B represents 
installation within a non-ventilated combustible enclosure. 

E. Range hood exhaust ductwork shall be Model DW-3Z, classified under UL2221 (Test of Fire 
Resistive Duct Enclosure Assemblies) as an alternate to 2-Hr. fire resistive shaft enclosures with 
a minimum zero clearance to combustibles (sizes 5" to 36" diameter). Model 3Z is listed in 
accordance with the requirements for duct enclosure Condition A and B. 

F. Construction 

1. Inner duct section wall shall be constructed of .036" thick, 430 type stainless steel and be 
available in diameters 5" through 36". 

2. Outer Duct section wall shall be constructed of 430 stainless steel at a minimum of .024" 
thickness. 

3. Duct shall include 2 layers of Super Wool 607 Plus or Insulfrax Elite Blanket between 
the inner and outer wall insulation between the inner and outer wall. 

4. Duct sections shall be held together by the means of a formed V clamp. V clamps shall be 
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of the hex-head type with flanged stops and tapered "lead in" threads. 

5. Duct joints shall be sealed with 3M Fire Barrier 2000+. 

6. Duct wall assembly shall be tested and listed at 3/4" or zero inch clearance, according to 
classifications. 

2.3 COMMERCIAL KITCHEN VENTILATION HOODS, UL LISTED COMMERICAL 
KITCHEN HOODS 

A. Range hoods shall be the ND2 series, Type I, wall canopy hood for use over 
450°F/600°F/700°F cooking surface temperatures. The aerodynamic design includes a 
mechanical baffle and performance enhancing lip for exceptional capture and containment. 

B. The hood shall have the size, shape, and performance specified on drawings. 

C. Construction shall be dependent on the structural application to minimize distortion and other 
defects. All seams, joints, and penetrations of the hood enclosure to the lower outermost 
perimeter, which directs and captures grease-laden vapor and exhaust gases, shall have a liquid-
tight continuous external weld in accordance with NFPA 96. 

D. Duct sizes, CFM, and static pressure requirements shall be as shown on drawings. Static pressure 
requirements shall be precise and accurate; air velocity and volume information shall be accurate 
within 1-ft increments along the length of the ventilator. 

K. Construction 

1. Construction shall be type 430 stainless steel. 

2. Double wall insulated front to eliminate condensation and increase rigidity on wide 
sizes. The insulation shall have a flexural modulus of 475 EI, meet UL 181 requirements 
and be in accordance with NFPA 90A and 90B.  

3. Hood shall be equipped with a minimum of four connections for hanger rods. Hood 
lengths greater than 12’ will have added hangers.  

4. Exhaust duct collar to be 3” or 4” high with flange. 

5. The grease drain system shall be an enclosed integral part of the hood back and have 
slopes with an exposed, removable 1/2 grease cup to facilitate cleaning.  

6. Removable grease cup for easy cleaning. 

7. An integral baffle to direct grease laden vapors toward the exhaust filter bank (ND2).  

8. Hood shall be furnished with UL classified filters, supplied in size and quantity 
as required by ventilator. 

9. All seams shall be welded and have stainless steel on exposed surfaces. 

L. Lighting 

1. Screw-in compact LED (100W equivalent) bulb. High temperature assembly includes 
clear and shock resistant globe.  

2. Wire Guards 
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M. Filters 

1. Stainless Steel Captrate Combo Filter (redesigned for low static pressure) with hook, 
ETL Listed. Particulate capture efficiency: 85% efficient at 9 microns, 76% efficient at 5 
microns.  

N. Accessories 

1. Fire Suppression System: UL 300 fire suppression system. «FIRESYSTEM» 

2. Hood Mounted Utility Cabinet – The cabinet can store listed fire suppression system, 
listed components, and pre-wired electrical controls.  

3. Splash panel(s) selected:  

• Backsplash 

4. Standoffs:  

• Back Standoff Bolt Together 

5. Miscellaneous: 

a. Ground/Polished Corners – Corners of hood welded along seams.  Grind and 
polished corners for final finish. 

b. Full Dimension Hanging Bracket – Unistrut added to allow for various hood 
mounting locations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine all areas and conditions under which package(s) are to be installed. Do not proceed 
with work until unsatisfactory conditions have been corrected in a manner acceptable to 
Installer. 

3.2 INSTALLATION 

A. Install the range hood exhaust systems in accordance with manufacturer's instructions, drawings, 
written specifications, manufacturer's installation manual, and all applicable building codes. 

3.3 CONNECTIONS 

A. Electrical connections conform to applicable requirements in Division 26 Sections. 

3.4 SYSTEM START-UP & OWNER TRAINING 

A. System start-up and owner training shall be performed by a factory-trained Service Technician. 

END SECTION 237432 
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SECTION 237433 – ROOFTOP DOAS UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 GENERAL DESCRIPTION 

A. This section includes the rooftop DOAS unit; and all necessary factory and field mounted 
controls, programming, and installation requirements for packaged, rooftop, DOAS units and 
the range hood exhaust systems. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

C. This Section applies equally and specifically to all HVAC Sections of the Specifications. 

1.3 SUMMARY 

A. This section includes packaged heating and cooling units capable of supplying up to 100 percent 
outdoor air. 

B. The range hood exhaust system, rooftop DOAS unit and associated network of local 
controls shall be the product of one manufacturer:  CaptiveAire or approved equal. 

1.4 SUBMITTALS 

A. The manufacturer assumes no liability for the use or results of use of this document.  This 
specification is to be reviewed by the engineer to confirm requirements of the project and building 
codes are met.  

B. As the manufacturer continues product development, it reserves the right to change design and 
specifications without notice.  

1.5 WIND LOAD DESIGN 

A. Refer to 230548 Vibration and Wind Controls for HVAC Piping and Equipment. 

1.6 QUALITY ASSURANCE 
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A. All models shall be ETL listed and comply to safety standards UL 1995, the Standard for Safety for 
Heating and Cooling Equipment. The Engineer of Record shall take responsibility for the approval 
of any modifications or additions to the unit, including aftermarket UV or ionization filtration 
devices.  

B. All models shall be ETL listed and comply to safety standards CSA Std. C22.2, No. 236-11.  

C. Indirect fired heaters shall comply with ANSI Z83.8-2013, and CSA 2.6-2013. 

D. This unit shall be tested in accordance to the following standards:  

• ANSI/AHRI Standard 340/360 

• ANSI/ASHRAE Standard 37 

• AHRI Standard 270/370 

1.8 WARRANTY 

A. From the date of substantial completion, warranties shall be for a minimum of two (2) years or as 
indicated in the individual sections of the project manual, whichever is greater. 

B. Provide extended warranty coverage for the following: 

1. The direct expansion cooling system shall have 5-year full coverage warranty, including 
necessary preventative maintenance. 

2. The furnace shall have 10-year full coverage warranty. 

C. Throughout warranty period, provide continuous remote monitoring service contract via cellular 
uplink, with owner notification when in-person maintenance is required. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Supply one piece packaged units that are complete as per the following specification, deliver all 
capacities scheduled, and conform to design indicated herein. 

2.2 CABINET 

A. Size 1 unit(s) cabinets shall be constructed of minimum 24-gauge. Sizes 2, 3, or 4 cabinets shall be 
20-gauge G-90 galvanized steel riveted together via structural pop-rivets. All metal shall be CNC 
bent for precise assembly. 

1. Rigging Provisions: The unit shall have a structural base constructed of minimum 18-gauge 
in cabinet size 1 and 14-gauge in cabinet sizes 2, 3 & 4 G-90 galvanized steel, and include 
full sized fork pockets and lifting points on all four sides. 
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2. Roof Construction: The lids shall be fabricated by forming a double-standing, self-locking 
seam that requires no additional support. Roof shall be pitched to allow for proper drainage. 

3. Exterior Wall Construction: All exterior walls shall consist of a double wall, G-90 
galvanized steel construction. Cabinet size 1 shall be insulated with 1-inch thick, R4.3 fiber 
glass duct board insulation. Cabinet sizes 2, 3 & 4 shall be insulated with 2-inch thick, R13 
closed cell foam. 

4. Service Access Doors: All door jambs shall be gasketed around their perimeter, and allow 
for doors to be mounted via removable, spring actuated, stainless steel hinges with stainless 
steel rivets, and self-compressing latches. Each compartment shall have removable access 
panels to allow for ease of service and maintainability. Electrical cabinet access doors shall 
have a door hold installed to prop doors open. All doors shall have stainless steel latches 
which are pad lockable. Electrical cabinet doors shall be outfitted with schematic/manual 
pouches formed into the door, along with wiring diagram attached to the indoor of the door 
from the factory.  

B. Entire interior and exterior casing shall be constructed of minimum G90 galvanized steel. Unit shall 
have undergone a salt spray corrosion test as per ASTM B 117.  

C. Entire unit shall be wind rated up to ±150psf per TAS 201, 202 & 203 on any units utilizing a 20” 
or shorter factory provided roof curb. 

2.3 AIRFLOW CONFIGURATIONS 

A. Discharge: Unit shall be configured for Down (vertical) discharge through the unit's base.  

B. Return: Unit shall also be configured for Down (vertical) Return through the unit’s base. 

C. Intake Airflow: Unit configuration shall be through use of a fresh/outdoor and return air damper. 

1. Damper: Shall exceed AMCA Class 1A standard for low leakage. Damper assembly shall be 
a single assembly, and outfitted with an integral bird screen and louver/gutter system to 
divert any drainage through the base of the unit – intake air hood not required.  

2. Actuator:  A single direct drive damper actuator shall be used with spring return to ensure 
that the outdoor air section closes when not powered.  

2.4 SUPPLY AND EXHAUST AIR BLOWER AND MOTOR 

A. All supply fans shall be direct drive (belt-drive not acceptable) variable speed plenum fans. 

B. Blower Motor: Motor shall be a premium efficiency motor available as:  

1. Totally enclosed fan-cooled (TEFC) motor driven by a Variable Frequency Drive, or; 

2. Electronically Commutated Motor (ECM) modulated using a Pulse Width Modulating 
(PWM) signal.  

C. Fans to be selected at or near efficiency peak. 
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D. Blower and motor assembly shall be dynamically balanced. The entire blower and motor assembly 
shall be mounted on rubber vibration isolators. Wheels balanced as per AMCA 204-96, Balance 
Quality and Vibration Levels for fans.  

E. Unit shall be equipped with  total supply, return, and outside air intake CFM monitoring to measure 
and control airflows as specified under Section 237434 – Sequence of Operations for the Culinary 
Arts Classroom HVAC & Range Hood Exhaust Systems; and monitor/log data via cellular uplink.  

2.5 REFRIGERATION SYSTEM 

A. Unit shall utilize a variable speed inverter duty scroll compressor with the following features:  

1. Modulation: Compressor shall be capable of compressor speed modulation from 15%-100% 
on 5, 6, 7.5, 8, 10, & 12.5 Ton units. Compressor shall be capable of compressor speed 
modulation from 25%-100% on 15, 20, 22, 25, 30, 40, and 50 Ton units.  

2. Refrigerant: Unit shall be factory charged with R410A refrigerant. 

3. Vibration Isolation: Compressor as well as blower assembly shall each be mounted on rubber 
vibration isolators to reduce transmission of vibration to the building structure. 

4. Internal Overload Protection: Compressor shall include internal thermal overload production 
to protect against excessive motor temperatures. 

5. Crankcase Heater: Compressor shall include a crankcase heater to protect against liquid 
flood-back and elimination of oil foaming on startup.  The crankcase heater must remain 
powered when the compressor is not in operation.  

6. Oil Management: Unit shall utilize both passive and active oil return management using Oil 
Level Sensor and scheduled oil boosts.  

7. Monitored Envelope: Unit shall monitor all critical refrigeration points to ensure compressor 
does not operate outside of safe operating envelope.  

8. Throttling Logic:  Unit shall allow for high head pressure monitoring throttle mode for high 
ambient operation, and low suction pressure throttle mode for low capacity operation or any 
conditions resulting in low suction pressure. 

9. Pump-Down: Active pump-down mode with discharge line check valve to protect against 
liquid migration into compressor during idle times.  

B. The unit shall be outfitted with the following: 

1. Indoor Coil: Indoor evaporator coil shall be a high efficiency coil, copper tube with 
aluminum fins mechanically bonded to copper tubes. Coil is staggered to increase 
turbulence, reduce the coil bypass factor, and ultimately increase the time the air stays within 
the coil. Includes two probe sensors to read average coil face temperature. 

2. Electronic Expansion Valve: Each refrigeration circuit will be outfitted with an electronic 
expansion valve metering device which can be throttled from 0-100% open to allow for 
precise superheat control.  

3. Indoor Coil Drain Pan: The indoor coil shall be outfitted with a sloped stainless steel drain 
pan. This pan shall be insulated along the entire base to prevent condensation, and outfitted 
with a safety overflow switch which will automatically shut down cooling operation prior to 
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water overflowing the drain pan in the event of a drain clog. The entire drain pan shall be 20 
GA Stainless Steel construction and wrap beneath the entire coil with flashing on entering 
side of coil to ensure capture of all condensate. Drain pan discharge pipe shall also be 
stainless steel construction. Drain pan shall be pitched to exceed ASHRAE 62.1 standard.  

4. Base of the condensing coil cabinet shall be pitched away from the unit as a safety to ensure 
all draining exits away from the curb.  

5. Hot Gas Reheat Coil: The unit shall include copper tube and aluminum fin hot gas reheat coil 
mounted downstream of the indoor coil. This coil shall be controlled via fully modulating 
hot gas reheat valve to provide precise reheat temperature control. This coil shall include the 
addition of an evaporative coil leaving condition sensor to maintain a coil dew point. This 
also prevents operation of a dehumidification call when intake dew point conditions are 
found to be below space dew point conditions, preventing wasted energy. 

6. Outdoor (Condenser) Coil: Outdoor coil shall be a high efficiency coil design with aluminum 
fins mechanically bonded to copper tubes. The coil shall be downward sloped to protect coil 
from hail damage. Optional hail guards may also be outfitted to the outdoor coil for added 
protection from hail bouncing off the unit's roof up the coil. 

7. Outdoor Fans: The outdoor coil shall have a vertical discharge outfitted with quiet, efficient, 
fully modulating Electronically Commutated Motor (ECM) condensing fans. These fans 
shall modulate to maintain a temperature differential between outside air and the outdoor 
coil. 

C. To help mitigate any long-term potential for leaks or hardware failures, the unit shall be outfitted 
with the following protection measures:  

1. Suction line accumulator for added protection against liquid entering suction line of 
compressor.  

2. Bi-flow, low pressure drop, filter drier. 

3. Electronic Expansion Valve (EEV) for precise superheat control. EEV shall open partially 
allowing system pressure equalization prior to activation of the compressor.  

4. Protective rubber sleeves installed on all distribution lines of indoor coil to prevent wear 
from rubbing.  

5. All refrigeration ports shall be short-stub assembly and any access port with a transducer or 
switch is mounted vertically to mitigate risk of bent/cracked stub joints.  

6. Refrigeration circuit shall be mechanically CNC pre-bent tubing wherever possible with 
minimal brazed joints to minimize points for potential refrigeration leaks. 

7. Factory tested for leaks via high pressure nitrogen decay and helium tracer gas testing. 

8. Suction line temperature sensor failure detection. 

9. Preventative failure alerts through a manufacturer provided, cloud based, cellular remote 
monitoring system.  

2.6 HEATING SYSTEM 
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A. The gas burner shall be an indirect-fired, push-through type, using natural gas or liquid propane gas. 
The inlet-supply pressure to the unit for natural gas must be 7” w.c. minimum and 14” w.c. 
maximum. 

B. Burner shall be a tubular in-shot fired design capable of using natural gas. Each burner ignition 
shall be of the direct-spark design with remote flame sensing at inlet of the last firing tube of the 
gas manifold.  

C. Direct-sparking sequence shall last through the complete duration of the trial for ignition period for 
guaranteed light-off. Burner shall always be lit at maximum gas flow and combustion airflow for 
guaranteed light-off. Each burner ignition module shall have LED indicators for troubleshooting 
and a set of exposed prongs for testing flame indication signal. 

D. All furnaces shall be controlled by an electronic Vernier-type fully modulating control system 
capable of achieving 81% combustion efficiency over the entire gas firing range of the unit. 

E. Each furnace shall have fully modulating burner with: 

1. A minimum turndown ratio of 6:1 for natural gas and 5:1 for LP gas while maintaining a 
constant 81% efficiency.  No cold air bypass of the heat exchanger.  

2. Each furnace heat exchanger shall be a bent-tube style design made entirely of stainless steel. 

3. Stainless steel Quick Seal Connection for gas connection.  

4. Manifold and Input gas pressure gauges. 

5. Factory piped condensate drain to exterior of cabinet. 

6. A combustion flue to be installed on adjacent side as combustion intake with integrated high 
velocity wind cap.  

7. A blocked vent safety airflow switch with high temperature silicone tubing operating off of 
absolute pressure measured inside of the power-vent blower housing. 

8. A high temperature auto-recycling limit with a maximum non-adjustable set point. 

9. A manual reset high temperature flame roll out switch with a non-adjustable set point. 

10. Each furnace compartment shall have a removable post and panel that allows the furnace to 
be easily removed for service and maintainability. 

11. A power-vent assembly for exhausting flue gases with a PSC or ECM type motor that is 
securely mounted and easily accessible/removable for service. 

12. A 0-10” w.c. gas pressure gauge installed on the gas manifold. 

2.7 FILTERS 

A. All filters shall be installed on tracks for easy removal from the unit.  

B. Unit shall include 2” thick MERV 8 throw away filters in outdoor air stream.  Mixed air shall have 
2” MERV 13 throw away filters. 
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C. Unit shall have adjustable pressure differential sensor for the filter bank to alert in the event of a 
clogged filter.  Alert will be visible on HMIs located in space. 

2.8 ELECTRICAL 

A. All controls shall be factory  pre-wired or factory furnished and field-wired as required to meet 
Section 237434 – Sequence of Operations for the Culinary Arts Classroom HVAC & Range Hood 
Exhaust Systems.  All controls shall be housed in an insulated electrical cabinet within the unit to 
protect against risk of condensation. 

B. Units shall be provided with single point electrical connection or separate electrical heat 
connection.  

C. Unit shall be provided with a door safety switch that de-energizes the supply fan when the door is 
opened. 

D. Unit shall be provided with a factory mounted averaging air temperature sensors to allow for 
accurate temperature readings within unit. 

E. The electrical cabinet shall be outfitted with the following: 

1. LED electrical cabinet service light with automatic activation upon door switch. 

2. Color wiring schematics, laminated to the interior wall of the cabinet doors. 

3. Factory mounted disconnect with unit bottom knockouts. 

4. A LED backlit, LCD Human-Machine Interface (HMI) shall be mounted within the unit’s 
control cabinet to allow for all set points configuration and refrigeration system monitoring 
at the unit.  

5. 2 space mounted HMIs provided. HMIs shall allow for full programming capabilities and are 
outfitted with integral temperature and humidity sensors.  HMIs shall be wired using 
standard CAT5/6 cables by contractor.  

6. 120V, 15A unit unpowered convenience outlet for separate power feed. 

F. All sensors shall be wired back to the main control board that continuously monitors all critical 
components and makes decisions based on pre-determined logic to accurately control the following: 

1. PID logic to control heater modulation ensuring precise discharge/space temperature control. 

2. PID logic to control compressor speed to provide precise control over evaporative coil 
temperatures, leaving dew point, and discharge/space temperatures. 

3. PID logic for Outdoor fan modulation to maintain an optimal outdoor coil temperature. 

4. PID logic for Electronic Expansion Valve (EEV) position to maintain a precise superheat 
temperature  

5. PID logic for Modulating Reheat valve to limit supply air temperature and relative humidity 
based off of space or discharge conditions. 

2.9 CONTROLS 
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A. Unit shall be outfitted with a control board to allow for full control of the entire unit.  

B. Provide air flow or current switch on the supply and exhaust fans to sense air flow with available 
set of contacts for connection to BMS for airflow alerts. 

C. Unit shall include BACnet communications module to allow for seamless interface with existing 
BMS, by owner, under separate contract. 

D. All units shall be outfitted with CASLink cloud based monitoring, which monitors every point of 
operation. Provides configurable automated fault alert e-mails, and remote control capabilities.  

E. Integrated cellular module to provide remote connection to monitoring services to view both real 
time and historical unit operation. Data shall be stored a minimum of 3 years on the cloud. Data 
sample rate shall be a maximum of 60 seconds. 

F. Temperature Control System – Refer to Section 237434 – Sequence of Operations for the Culinary 
Arts Classroom HVAC & Range Hood Exhaust Systems. 

2.10 ROOF CURB 

A. Rever to Section 230548 Vibration and Wind Controls for HVAC Piping and Equipment. 

2.11 VARIABLE FREQUENCY DRIVES  

A. Provide Variable Frequency Drive for the compressor as part of the AC unit.  VFD shall be 
furnished and installed to meet the performance set forth in the schedule and as specified under 
another section of this work.   

1. Accessories to be furnished and mounted by the drive manufacturer and contained in a single 
enclosure. (The use of more than one enclosure is not acceptable). 

B. Provide Variable Frequency Drive for speed control on all non-ECM direct drive supply and return 
fans. 

C. All VFDs shall provide the following inherent protections:  

1. Phase protection. 

2. Brownout protection. 

3. Overload/Overheat protection. 

4. Soft starts to protect bearings/hardware. 

5. Low & High voltage & over-torque protections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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A. Examine areas and conditions under which packaged units are to be installed.  Do not proceed with 
work until unsatisfactory conditions have been corrected in manner acceptable to Installer. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer's instructions, drawings, written specifications, 
manufacturer’s installation manual and all applicable building codes. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate the 
general arrangement of piping, fittings, and specialties. Install piping to allow service and 
maintenance. 

B. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the 
general arrangement of ducts.   

C. Electrical:  Conform to applicable requirements in Division 26 Sections. 

3.4 SYSTEM START-UP AND OWNER TRAINING 

A. System start-up and owner training shall be performed by a factory trained Service Technician, and 
commissioning report will be provided to Architect. 

END OF SECTION 237433 



CULINARY ARTS CLASSROOM ALTERATION-LINDENWOLD HIGH SCHOOL 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5713G 
 
 

   
SEQUENCE OF OPERATIONS FOR THE CULINARY ARTS CLASSROOM 237434 - 1 
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SECTION 237434 - SEQUENCE OF OPERATIONS FOR THE CULINARY ARTS CLASSROOM 
HVAC & RANGE HOOD EXHAUST SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts 
of the General Conditions shall be assumed to be omitted if not repeated herein. 

C. This Section applies equally and specifically to all HVAC Sections of the Specifications. 

D. Section 018100 – Special Requirements for Mechanical and Electrical Work shall apply to this 
Section. 

E. Section 230000 – Special Requirements for HVAC Work. 

F. Section 237432 – Range Hood Exhaust Systems shall apply to this Section. 

G. Section 237433 – Rooftop DOAS Units shall apply to this Section. 

1.2 SUMMARY 

A. This Section includes control sequences for HVAC systems, subsystems, and equipment. 

1.3 DEFINITIONS 

A. CV: Constant Volume. 

B. DDC:  Direct Digital Control. 

C. VAV:  Variable Air Volume. 

D. RH:  Relative Humidity. 

1.4 GENERAL 

A. All setpoints specified are intended as initial values and shall be adjusted and optimized by the 
control system contractor throughout the warranty period. 

B. All setpoints shall user adjustable, whether indicated as adjustable or not. 
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1.5 SUMMARY 

A. The control package shall be configured as a Demand Control Ventilation (DCV) System, that 
regulates DOAS unit airflow rates (supply, return, outside air and relief) based on occupancy 
schedule and quantity of range hood exhaust that is in operation. 

B. The scope shall include all necessary sensors, controllers, wiring, hardware, software, firmware, 
programming, interlocks and servicing for a complete and functional system that satisfies the 
specified sequence of operations. 

C. The range hood exhaust system, rooftop DOAS unit and associated controls shall be the product 
of one manufacturer:  CaptiveAire or approved equal. 

1.6 SUBMITTALS 

A. The manufacturer shall supply complete computer-generated submittal drawings, including 
hood section view(s) and hood plan view(s). These drawings must be available to the engineer, 
architect, and owner for their use in construction, operation, and maintenance. 

1.7 QUALITY ASSURANCE 

A. Control package shall be listed by ETL and complies with UL508A Standard and CAN/CSA 
C22.2, No. 14-05 Standards. 

B. ECPM03 Circuit Board shall be listed by ETL and complies with UL 61010-1 Standard and 
CAN/CSA C22.2, No. 61010-1 Standards. 

1.8 WARRANTY 

A. Warrant all work in accordance with the general conditions for two (2) years from date of sub-
stantial completion.  During the warranty period, the manufacturer shall be responsible for all 
necessary firmware/software revisions required to provide a complete and workable system 
consistent with the letter and intent of the Sequence of Operations section of the specifica-
tions.  The manufacturer shall install operating system updates issued by the manufacturer(s) 
throughout the warranty period.  Control system failures during the warranty period shall be 
adjusted, repaired, or replaced at no additional cost or reduction in service within 24 hours, 
during normal business hours. 

1.9 CONTROL CABINET 

A. The control cabinet shall be unit mounted as an integral part of the Rooftop DOAS Unit. 

B. The system includes unit and space mounted HMI’s for fan(s), gas valve reset, programmable 
schedule, control setpoints, Max Air Override function, Preparation Time mode, Cool Down 
mode, and diagnostics including VFD status.  
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C. The LCD screen shows descriptive plain text explaining the functions or values. 

1.11 SYSTEM OPERATION 

A. The Rooftop DOAS Unit shall be sequenced through occupied and unoccupied modes of 
operation through a timeclock program.  The timeclock program shall be overcalled to the 
occupied mode by a 0-2 hour (programmable) override button that is an integral part of the 
space mounted temperature/humidity sensor, or when any of the range hood exhaust fans are 
operating. 

B. The Rooftop DOAS Unit and Range Hood Exhaust Fans shall be interlocked to shut down 
through general alarm condition of building fire alarm system, and when any of the range hood 
ansul systems are activated. 

C. Rooftop Unit shall be furnished complete with controls for all unit functions, including cooling, 
heating, economizer control, liquid subcooling and hot gas reheat, variable air volume control of 
supply and relief fans, etc. The Unit Controls shall support industry standard open protocols 
including but not limited to MODBUS, BACNET and LON and shall be integrated into 
Building Automation System for complete control and monitoring capabilities. 

D. Unoccupied Mode: 

1. When the system is in the unoccupied mode, the supply and exhaust fans shall be off, the 
outdoor and exhaust air dampers shall be closed, the return air damper shall be open, and 
the refrigeration and gas fired furnace systems shall be inactive.  If the unit senses the 
space conditions require operation during the unoccupied mode, the unit shall start and 
operate in the unoccupied heating/cooling mode as required. 

2. If space temperature drops below night heating setpoint, or rises above night cooling 
setpoint, the supply fan shall start and run at 3,000 CFM under recirculation cycle.  
During this operation the Dx cooling system or gas furnace shall be enabled to restore 
space temperature. 

E. Occupied Mode: 
 

1. When the system is in the occupied mode, the supply air fan and exhaust fan shall be 
energized and run continuously.  The volume of the supply fan shall be monitored by an 
Ebtron Gold flow measuring station with a control algorithm that modulates fan speed 
from (3,000 CFM to 7,535 CFM) based on quantity of range hood exhaust, such that 
space is always 200 CFM negative.  The volume of the exhaust fan shall be modulated 
from minimum to maximum under a control algorithm that maintains 0.02 w.c. of 
negative pressure in the Culinary Arts Classroom with respect to adjacent corridor. 

2. The outside and exhaust air dampers shall open to minimum airflow position. The return 
air damper shall open to maximum airflow position.  The minimum position of the 
outside air intake damper shall be governed by an Ebtron Gold flow measuring station in 
the intake air stream through a demand control based ventilation system (DCV) that 
forms an integral part of the variable volume terminal unit control functions.  If the DCV 
system senses a requirement for outside air in any space, it shall gradually open the RTU 
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outside air damper and call the VAV unit to modulate open to supply more air to the 
space. 

3. The unit shall sequence the heating, cooling and dehumidification functions as required 
to maintain the unit leaving air temperature setpoint.  The setpoint of the discharge 
temperature control loop shall be reset inversely with changes in space temperature, to 
maintain occupied heating and cooling setpoints. 

F. Dehumidification Cycle: 
 

1. When space RH is equal to or less than 50% (adj.) at all air terminals, the unit shall 
maintain its nominal leaving air temperature at the coiling coil.  The cooling coil leaving 
air temperature setpoint shall be controlled based on space temperature. 

2. When space exceeds 52% RH at any air terminal, the cooling coil outlet temperature shall 
be gradually reduced towards a full dehumidification setpoint of 55 deg F (adj.), and the 
space temperature shall be maintained by the hot gas reheat coil. 

G. Discharge Temperature Control: 

1. The unit shall modulate the hot gas reheat coil, gas fired furnace, or the mechanical 
refrigeration system, or engage the economizer cycle as required to maintain the unit 
discharge air temperature setpoint.  The unit shall implement factory optimized heating, 
cooling and economizer control algorithms to maximize energy conservation based on 
deviation between space temperature and setpoint. 

H. Economizer Mode: 
 

1. When a call for cooling is placed, the unit shall compare outside enthalpy to space 
enthalpy. If outdoor conditions are the same or more suitable than indoor conditions, the 
unit shall enter economizer mode. 

2. The outside air damper, return air damper and relief air damper shall modulate as 
required to maintain setpoints indicated. 

I. Filter Monitoring: The system shall incorporate static pressure differential gauges and a run 
timer on the supply fan, indicating the number of hours the fan and filter and in use, and 
generate an alarm when replacement is necessary. 

J. Fan Status Monitoring: The system shall monitor status of each supply, room fan and range 
hood exhaust fan; and compare against command state.  When status does not agree with 
command state, an alarm shall be generated. 

K. Heating and Cooling Equipment Monitoring:  The system shall monitor status of heating and 
cooling equipment; and generate an alarm when status does not agree with command state. 



CULINARY ARTS CLASSROOM ALTERATION-LINDENWOLD HIGH SCHOOL 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5713G 
 
 

   
SEQUENCE OF OPERATIONS FOR THE CULINARY ARTS CLASSROOM 237434 - 5 
HVAC & RANGE HOOD EXHAUST SYSTEMS  

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions under which the system is installed.  Do not proceed with work 
until unsatisfactory conditions have been corrected in a manner acceptable to installer. 

B. Install in accordance with the manufacturer's instructions, drawings, written specifications, 
manufacturer's installation manual, and all applicable building codes. 

3.2 SYSTEM START-UP AND OWNER TRAINING 

A. System start-up and owner training shall be performed by a factory trained Service Technician, 
and commissioning report will be provided to Architect. 

END OF SECTION 237434 
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	3. Amended Spec Sections
	221116 - DOMESTIC WATER PIPING
	221316 - SANITARY WASTE AND VENT PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	C. Section 220000 – General Provisions for Plumbing Work shall apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  10-foot head of water.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Product Data for Credit IEQ 4.1:  For solvent cements and adhesive primers, documentation including printed statement of VOC content.
	2. Laboratory Test Reports for Credit IEQ 4:  For solvent cements and adhesive primers, documentation indicating that products comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the...


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and be listed by NSF International.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. CISPI, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. ANACO-Husky.
	b. Fernco Inc.
	c. MIFAB, Inc.
	d. Tyler Pipe.
	e. Approved equal.

	2. Standards:  ASTM C 1277 and CISPI 310.
	3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

	C. Cast-Iron, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. MG Piping Products Company.
	b. Approved equal.

	2. Standard:  ASTM C 1277.
	3. Description:  Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.3 HUB AND SPIGOT, CAST IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 74, Extra Heavy Class.
	B. Gaskets:  ASTM C584 Rubber.


	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	K. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	L. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise indicated:
	1. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow for 2-1/2” and smaller and 1 percent for larger piping.
	2. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	N. Install force mains at elevations indicated.
	O. Plumbing Specialties:
	1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with closure plug inside the building in sanitary drainage force-main pi...
	2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for drains specified in Division 22 Section "Sanitary Waste Piping Specialties."

	P. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."

	3.2 JOINT CONSTRUCTION
	A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.


	3.3 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	3. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	4. Install individual, straight, horizontal piping runs:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls.

	5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	6. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
	2. NPS 3:  60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.

	F. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  84 inches with 3/8-inch rod.
	2. NPS 1-1/2:  108 inches with 3/8-inch rod.
	3. NPS 2:  10 feet with 3/8-inch rod.

	H. Install supports for vertical steel piping every 15 feet.
	I. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.4 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Comply with requirements for cleanouts and drains specified in Division 22 Section "Sanitary Waste Piping Specialties."
	6. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger.

	C. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

	3.5 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.6 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside leaders on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 mi...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.7 CLEANING AND PROTECTION
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.8 PIPING SCHEDULE
	A. Aboveground, soil, waste and vent piping shall be the following:
	1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings hubless-piping couplings; and coupled joints.

	B. Underground, soil, waste, and vent piping shall be the following:
	1. Service class, hub and spigot cast-iron soil piping; gaskets; and gasketed joints.




	231123 - NATURAL-GAS PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Where items of the General Conditions are repeated in this Section of the Specifications, it is intended to qualify or to call particular attention to them; it is not intended that any other parts of the General Conditions shall be assumed to be om...
	C. This Section applies equally and specifically to all HVAC Sections of the Specifications.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping specialties.
	3. Piping and tubing joining materials.
	4. Valves.
	5. Pressure regulators.
	6. Service meters.
	7. Concrete bases.


	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  100 psig minimum unless otherwise indicated.
	2. Service Regulators:  100 psig minimum unless otherwise indicated.
	3. Minimum Operating Pressure of Service Meter 65 psig.

	B. Natural-Gas System Pressure within and outside Buildings:  More than 0.5 psig but not more than 2 psig.
	C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Piping specialties.
	2. Corrugated, stainless-steel tubing with associated components.
	3. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
	4. Pressure regulators.  Indicate pressure ratings and capacities.
	5. Service meters.  Indicate pressure ratings and capacities.
	6. Dielectric fittings.

	B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and att...
	1. Shop Drawing Scale:  1/4 inch per foot.
	2. Detail mounting, supports, and valve arrangements for service meter assembly and pressure regulator assembly.

	C. Delegated-Design Submittal:  For natural-gas piping and equipment indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparat...

	1.6 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Plans and details, drawn to scale, on which natural-gas piping is shown and coordinated with other installations, using input from installers of the items involved.
	B. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other services and utilities.
	C. Qualification Data:  For qualified professional engineer.
	D. Welding certificates.
	E. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For motorized gas valves, pressure regulators and service meters to include in emergency, operation, and maintenance manuals.

	1.8 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.10 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations.  Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-ga...
	1. Notify Owner no fewer than two (2) weeks in advance of proposed interruption of natural-gas service, and two (2) days in advance of reactivation of natural gas service.
	2. Do not proceed with interruption or reactivation of natural-gas service without Owner's written permission.


	1.11 WARRANTY
	A. From the date of substantial completion, warranties shall be for a minimum of two (2) years or as indicated in the individual sections of the project manual, whichever is greater.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Carbon Steel Pressure-Seal-Joint Fittings:  ASTM F3226 for metallic press-connect fittings.
	3. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	4. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	5. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group:  1.1.
	b. End Connections:  Threaded or butt welding to match pipe.
	c. Lapped Face:  Not permitted underground.
	d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel underground.


	B. Drawn-Temper Copper Tube:  Comply with ASTM B 88, Type K.
	1. Copper Fittings:  ASME B16.22, wrought copper, and streamlined pattern.
	2. Bronze Flanges and Flanged Fittings:  ASME B16.24, Class 150.
	a. Gasket Material:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	b. Bolts and Nuts:  ASME B18.2.1, carbon steel or stainless steel.



	2.2 PIPING SPECIALTIES
	A. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  125 psig.

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

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig .
	2. Threaded Ends:  Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3.
	4. Tamperproof Feature:  Locking feature.
	5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch and smaller.
	6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on valve body.

	B. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38.
	1. CWP Rating:  125 psig.
	2. Flanged Ends:  Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature:  Locking feature.
	4. Service Mark:  Initials "WOG" shall be permanently marked on valve body.

	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.
	e. Perfection Corporation; a subsidiary of American Meter Company.
	f. Or approved equal.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated bronze.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Threaded-body packnut design with adjustable-stem packing.
	7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	D. Cast-Iron, Nonlubricated Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. McDonald, A. Y. Mfg. Co.
	b. Mueller Co.; Gas Products Div.
	c. Xomox Corporation; a Crane company.
	d. Or approved equal.

	2. Body:  Cast iron, complying with ASTM A 126, Class B.
	3. Plug:  Bronze or nickel-plated cast iron.
	4. Seat:  Coated with thermoplastic.
	5. Stem Seal:  Compatible with natural gas.
	6. Ends:  Threaded or flanged.
	7. Operator:  Square head or lug type with tamperproof feature where indicated.
	8. Pressure Class:  125 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	E. Cast-Iron, Lubricated Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Flowserve.
	b. Homestead Valve; a division of Olson Technologies, Inc.
	c. McDonald, A. Y. Mfg. Co.
	d. Milliken Valve Company.
	e. Mueller Co.; Gas Products Div.
	f. R&M Energy Systems, A Unit of Robbins & Myers, Inc.
	g. Or approved equal.

	2. Body:  Cast iron, complying with ASTM A 126, Class B.
	3. Plug:  Bronze or nickel-plated cast iron.
	4. Seat:  Coated with thermoplastic.
	5. Stem Seal:  Compatible with natural gas.
	6. Ends:  Threaded or flanged.
	7. Operator:  Square head or lug type with tamperproof feature where indicated.
	8. Pressure Class:  125 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage, lock-up style, and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 and larger.

	B. Service Pressure Regulators:  Comply with ANSI Z21.80.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Actaris.
	b. American Meter Company.
	c. Fisher Control Valves and Regulators; Division of Emerson Process Management.
	d. Invensys.
	e. Richards Industries; Jordan Valve Div.
	f. Or approved equal.

	2. Body and Diaphragm Case:  Cast iron or die-cast aluminum.
	3. Springs:  Zinc-plated steel; interchangeable.
	4. Diaphragm Plate:  Zinc-plated steel.
	5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	6. Orifice:  Aluminum; interchangeable.
	7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	10. Overpressure Protection Device:  Factory mounted, lock-up style, integral with pressure regulator.
	11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	12. Maximum Inlet Pressure:  100 psig.


	2.6 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International Ltd.
	e. Matco-Norca, Inc.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.
	i. Or approved equal.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  125 psig minimum at 180 deg F.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Matco-Norca, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Wilkins; a Zurn company.
	f. Or approved equal.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating:  125 psig minimum at 180 deg F.
	d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and the International Fuel Gas Code to determine that natural-gas utilization devices are turned off in piping section affected.
	C. Comply with NFPA 54 and the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	C. Copper Tubing with Protective Coating:
	1. Apply joint cover kits over tubing to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.

	D. Install fittings for changes in direction and branch connections.
	E. Install pressure gage upstream and downstream from each service regulator.  Pressure gages are specified in Division 23 Section "Meters and Gages for HVAC Piping."

	3.4 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip t...

	N. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	P. Concealed Location Installations:  Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2.  Install a vent p...
	1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception:  Tubing passing through partitions or walls does not require striker barriers.

	3. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	Q. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	R. Connect branch piping from top or side of horizontal piping.
	S. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	T. Do not use natural-gas piping as grounding electrode.
	U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	V. Install pressure gage upstream and downstream from each line regulator.  Pressure gages are specified in Division 23 Section "Meters and Gages for HVAC Piping."
	W. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	X. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	Y. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping."

	3.5 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.

	3.6 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural-gas service.  Install gasket concentrically positioned.
	G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not overtighten.

	3.7 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
	2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch.
	5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch.

	C. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing and minimum rod sizes:
	1. NPS 3/8:  Maximum span, 48 inches; minimum rod size, 3/8 inch.
	2. NPS 1/2 and NPS 5/8:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	3. NPS 3/4 and NPS 7/8:  Maximum span, 84 inches; minimum rod size, 3/8 inch.
	4. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch.

	D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:
	1. NPS 3/8:  Maximum span, 48 inches; minimum rod size, 3/8 inch.
	2. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	3. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch.


	3.8 CONNECTIONS
	A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	D. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.
	E. Provide dielectric fitting at all connection points where dissimilar piping materials are joined.

	3.9 LABELING AND IDENTIFYING
	A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.11 PIPING SCHEDULE
	A. Aboveground, branch piping NPS 1 and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, distribution piping shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints for piping 2” & smaller.
	2. Steel pipe with wrought-steel fittings and welded joints for piping 2-1/2” & larger.


	3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be the following:
	1. Cast-iron, nonlubricated plug valve.
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