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1.0 MECHANICAL DISCIPLINE

1.1 OVERVIEW

These guidelines are provided as an overview of the Port Authority’s design standards. Design details
and associated documents outlined in these documents will be provided to the success client.

The Guidelines shall not replace professional design analyses nor are the Guidelines intended to limit
innovative design where equal performance in value, safety, and maintenance economy can be
demonstrated. The design team shall be responsible for producing designs that comply with the
Guidelines in addition to all applicable codes, ordinances, statutes, rules, regulations, and laws. Any
conflict between the Guidelines and an applicable code, ordinance, statute, rule, regulation, and/or law
shall be addressed with the respective functional chief. The use and inclusion of the Guidelines,
specifications, or example drawing details as part of the Contract Documents does not alleviate the
design professional from their responsibilities or legal liability for any Contract Documents they create. It
is also recognized that the Guidelines are not universally applicable to every project. There may be
instances where a guideline may not be appropriate. If the design professional believes that a deviation
from the Guidelines is warranted, such a deviation shall be submitted in writing for approval to the
respective functional chief.

Mechanical staff provides engineering design to ensure the safety and comfort of the public, tenants, and
employees that are using our facilities. The Mechanical discipline prepares contract drawings,
specifications, construction cost estimates, and construction staging plans for the installation and
maintenance of heating, ventilation and air conditioning systems; smoke management systems; controls;
central heating and refrigeration plants; thermal distribution systems; plumbing and fire protection
systems; aircraft service systems; airport baggage handling; tunnel ventilation systems; and vertical
transportation equipment. As part of the design of these systems the Mechanical staff prepares condition
surveys, conceptual designs, contract drawings and specifications, construction staging, cost estimating.
The design standards contained herein is provided as an aid and a guide for the design services outlined
above.
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2.0 TEeECHNICAL AND CODES STANDARDS/REGULATIONS

2.1  NEW JERSEY STATE CODES AND REFERENCE STANDARDS
Click here for Codes and Standards available through EOL.
O New Jersey Uniform Construction Code (NJUCC)
a New Jersey Uniform Fire Code (NJUFC)
O Building Subcode
* International Building Code, 2000 edition as amended by NJUCC section 5:23-3.14
Q Plumbing Subcode

= National Standard Plumbing Code, 2003 edition as amended by NJUCC section 5:23-
3.15

Q Fire Protection Subcode

= BOCA National Fire Prevention Code, 1996 edition as amended by NJUFC, NFPA 13-
1999, NFPA 14-1996, NFPA 231C-1995

O Energy Subcode
= CABO Model Energy Code, 1995 edition as amended by NJUCC section 5:23-3.18
O Mechanical Subcode
= |nternational Mechanical Code, 2003 edition as amended by NJUCC section 5:23-3.20
O Fuel Gas Subcode
= International Fuel Gas Code, 2003 edition as amended by NJUCC section 5:23-3.22
O Elevators and Escalators
= ASME A17.1-96 with A17.1a-97 and A17.1b-98 Addenda

Note: Due to changes and updates in codes, the code information is for reference only and is to be used
as a guide. Refer to the latest updated codes.

2.2 NEW YORK CITY CODES AND REFERENCE STANDARDS
Click here for Codes and Standards available through EOL.
O New York City Building Code (NYCBC)
O New York City Fire Code (NYCFC) Handbook
O New York City Building Code Reference Standards (RS)
= Mechanical Ventilation, Air Conditioning, and Refrigeration Systems

— Air Conditioning and Ventilating Systems — NFPA 90A-1996 as amended
— Exhaust Systems for Cooling Spaces

— Equipment for the Removal of Smoke and Grease-Laden Vapors from Commercial
Cooking Equipment — NFPA 96-1984 as amended

— Warm Air Heating and Air Conditioning Systems — NFPA 90B-1996 as amended
— 13-6 Safety Code for Mechanical Refrigeration — ASHRAE 15-2001 as amended

= Heating and Combustion Equipment
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— 14-1 Warm Air Heating and Air Conditioning Systems — NFPA 90B-1996
— 14-2 National Fuel Gas Code — NFPA 54-1984 and Addenda ANSI Z223.1a-87

— Oil Burning Equipment, Section 1-5 Air for Combustion and Ventilation — NFPA 31-
1983

— ASME Boiler and Pressure Vessel Code, Section VIII Pressure Vessels, 1986

- 14-5A ASME Boiler and Pressure Vessel Code, Section | Power Boilers & Section IV
Heating Boilers, 1986

= Chimney and Gas Vent

— 15-1 National Fuel Gas Code — NFPA 54-1984 and Addenda 2223.1a-1987
=  Plumbing

— 16 Plumbing and Gas Piping
= Fire Protection

— Dry Chemical Extinguishing Systems — NFPA 17-1980
— Standpipe System Construction
—  Sprinkler Systems — NFPA 13-1989 as amended
— 17-4 Water Cooling Towers — NFPA 214-1988
= Elevator and Conveyor

— 18-1 Safety Code for Elevators and Escalators — ASME A17.1-1996 and Supplement
Al17.1a-1997 as amended

Note: Due to changes and updates in codes, the code information is for reference only and is to be used
as a guide. Refer to the latest updated codes.

3.0 DESIGN CRITERIA AND SPECIAL REQUIREMENTS

3.1 SPECIAL REQUIREMENTS AND TECHNICAL POLICIES

The Tenant Construction Review Manual provides technical criteria to be followed by tenants at Port
Authority of New York & New Jersey facilities. While the manual was written for tenants, it provides
design criteria that should be used as a reference for in-house/consultant design.

Click here to access the Tenant Construction Review Manual. Refer to Sections 10 and 11 for Mechanical
and Plumbing design.

Also, refer to the Tenant Alteration Procedures and Standards Guide (TAA), which is specific to the
Aviation Department, Teterboro, and Downtown Heliport.

Click here for a list of documents containing variances, memos, and past correspondence regarding
design issues.

3.2 STAGING & SCHEDULING

When designing a complex project or when disrupting existing services within a building staging is critical.
Refer to the following notes/examples to be incorporated into the design drawings when staging is
necessary:

O Staging Notes
Q Temporary HVYAC Equipment Note

QO Seasonal Work Note
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Q Cleaning Note
Q Chiller Scheduling Template

O Boiler Scheduling Template

STAGING NOTES

The contractor shall submit a detailed construction staging plan to the engineer for review and
approval prior to commencement of construction and delivery of material and equipment.

The construction staging plan shall include the methodology for rigging and temporary structures
necessary for the proper handling of the materials and equipment. Submit loading calculations
prepared, signed, and sealed by a professional engineer licensed by the state of <New York>.
The contractor shall prepare a written description of the route and method he plans to use to
convey equipment to and from its location in the building. The contractor's description shall
include the method of providing any openings necessary for the installation of equipment and the
restoration of openings with a detailed schedule of the work. The contractor’s description shall
also include details of devices to be used to convey equipment or to protect features of the
building during transport. The contractor's description of proposed route, methods of transport,
and rigging shall be given to the engineer for review and approval three (3) weeks before any
work is scheduled to begin.

TEMPORARY HVAC EQUIPMENT NOTE

Temporary HVAC equipment shall be portable, self-contained, air cooled, and electrically
operated. The equipment shall be automatically operating under variable load conditions. The
contractor shall provide all required materials and perform all required installation work, including
all hook-ups, to provide HVAC service. Provide condensate pumps and drain condensate to
nearest floor drains. All heat rejected by the temporary HVAC equipment shall be discharged to
the outdoors. The HVAC equipment shall be operated and maintained by the contractor at his
own expense until HVAC service is available.

HVAC equipment shall have minimum cooling and heating capacities as shown on the contract
drawings to maintain a room temperature of 70°F during heating mode operation and 78°F during
cooling mode operation for each office space. The available electrical power for the contractor's
use is <208> volts, 3 phase, 60 hertz.

Electric cable and fused disconnect switch for the proper operation of the temporary HVAC
equipment shall be provided by the contractor. The electrical installation shall comply with all
provisions of the national electric code (NEC) and <NYC> electrical code.

The contractor shall submit proposed HVAC equipment for the engineer's approval. The
submission shall include performance capacities of the HVAC equipment and shop drawings
showing the proposed location of the temporary HVAC equipment and electrical connection to the
existing electrical power supply. The electrical connection shall include cable routing, cable size
and type, and fuse size.

SEASONAL WORK NOTE

<Facility> building hot water system is in continuous operation from October 1 to April 30 (heating
season) and is suspended from May 1 to September 30 (cooling season) of every year. Any work
required for modifications of hot water piping system or results in disruption of hot water service
shall be performed during cooling season. Heating service for the <facility> building shall be
available at all times during the heating season. The contractor shall stage the work such that
heating hot water system is available for the coming heating season on or about October 1. As
part of the contract work, the contractor shall submit a written schedule to the engineer for
approval. Should the contractor fail to complete the performance of work for the hot water system
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within the duration required, the contractor shall provide temporary heating equipment and shall
be responsible for paying all costs required to keep temporary heating equipment fully operational
at the construction site until the hot water system located inside of the building are available for
heating service.

CLEANING NOTE

To minimize the amount of dust and debris on the existing office space, office equipment and
office furniture, the contractor shall cover the entire working area prior to start of each day's work.
Before the end of each working shift and prior to returning the office space for normal operations,
the cover shall be removed and the entire working area including office furniture and equipment
shall be vacuumed and cleaned of all dust and debris.

HVAC DESIGN

LoAD CALCULATION PROCEDURE

A. If performing manual heat load calculations, refer to ASHRAE 2005 Fundamentals,
Chapter 30.

B. If using a computer program to find the load for an entire building, use Carrier's Block
Load, Version 4.15.

C. If using a computer program to find the load for individual spaces within a building, use

Carrier's Hourly Analysis Program, Version 4.34.
D. Standard temperatures for various spaces:

1. Public Area — Open to Outdoors (e.g., PATH Platform)

a. Heating Design Temperature: 68°F, dry bulb maximum

b. Cooling Design Temperature: 80°F, +/- 2°F, dry bulb, 65% RH +/- 8%
2. Public Area — Not Open to Outdoors (e.g., Concourse)

a. Heating Design Temperature: 68°F, dry bulb maximum

b. Cooling Design Temperature: 80°F +/- 2°F, dry bulb, 50% RH +/- 5%
3. Office Space

a. Heating Design Temperature 72°F, dry bulb maximum

b. Cooling Design Temperature: 75°F +/- 2°F, dry bulb, 50% RH +/- 5%
4. Kitchen

a. Heating Design Temperature 72°F, dry bulb maximum

b. Cooling Design Temperature: 85°F +/- 2°F, dry bulb, 50% RH +/- 5%
5. Electrical Equipment Room

a. Heating Design Temperature: Maintain 65°F

b. Cooling Design Temperature: maximum 85°F, or as recommended by equipment
manufacturers

6. Elevator Mechanical Equipment Room (MER)
a. Heating Design Temperature: Maintain 65°F

b. Cooling Design Temperature: maximum 85°F, or as recommended by equipment
manufacturers
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7. MER or Storage Area
a. Heating Design Temperature: Maintain 65°F
b. Ventilated and tempered only
Normal ventilation levels shall meet, as a minimum
O ASHRAE Standard 62-2004
O New York
»= Building Code of the City of New York, Title 27, Subchapter 12
Q New Jersey
* International Mechanical Code, Chapter 4
O Ventilation in areas governed by NFPA?

Add standard lighting/power/people loads for various spaces?

3.3.2 PIPE SIZING AND DISTRIBUTION

PVC piping shall not be used above ground within buildings.

3.3.2.1.1 Guide to Pipe Expansion Joints

3.3.3 AIR DISTRIBUTION DESIGN

3.3.3.1 DUCTWORK SYSTEMS AND DUCT ACCESSORIES

A.

Building chases, shafts, tunnels, and mechanical rooms shall not be used as supply or
return air plenums. Air shall be ducted within these spaces. This criterion is not meant to
prohibit the use of ceiling return air plenums.

Where return air ceiling plenums are used:

1. Return air plenums shall not be used where above ceiling construction has spray-on
cellulose or mineral fiber fireproofing or exposed fiberglass building insulation.

2. Coordinate fire and smoke rating of all components and insulation above the ceiling
to meet plenum rating. Notify other trades of this as well.

3. Collect return air at multiple central locations to avoid severe short circuiting of air
from large floor areas with single point return.

4. Provide transfer openings in walls that extend above ceiling to underside of structure
to allow plenum air to transfer freely. Coordinate transfer openings with architect so
openings are shown on general construction drawings. Provide smoke and fire
dampers in transfer openings where required by partition rating

Duct systems shall be designed using radius elbows without turning vanes wherever
possible. Branch takeoffs shall be designed with conical fittings or 45-degree entry taps.

Flexible duct is allowed at connections to supply diffusers and grilles. Maximum length of
flexible duct is limited to 3 feet.

Manual balance dampers shall be shown at each major branch takeoff and at run outs to
diffusers and grilles of supply, return, and exhaust ductwork. Locate balance dampers
back from diffusers and grilles as far as possible to reduce damper generated noise.
Avoid the use of registers in grilles wherever possible.

Transfer ducts shall be sized for a duct velocity of 300 to 500 fpm.
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G. All duct systems shall be sealed and pressure tested in accordance with SMACNA.

H. Design and size ductwork systems using SMACNA and ASHRAE criteria for velocities
and fitting losses. Do not oversize ductwork unnecessarily to avoid performing sound
calculations. Duct layouts should be optimized to perform within acceptable criteria at the
lowest reasonable installed cost.

l. Outside air intake louvers and intake hoods should be installed so that the bottom of the
intake is a minimum of 30” above the finished roof level, grade, or bottom of areaway. For
some buildings it may be desirable to locate intake louvers above the first floor level to
prevent intentional contamination of the air.

J. Arrange intake louvers and associated duct connections to get even air velocities across
entire louver area. Design louvers for the following maximum free area velocities:

Q 400 fpm for intake louvers on systems with over 75% minimum outside air.
Q 500 fpm for intake louvers on constant volume systems with outside air economizer.

O 500 fpm for intake louvers on variable air volume systems with outside air
economizer.

K. Size relief and exhaust louvers for a reasonable pressure drop.

3.3.3.2 INSULATION
Internal duct lining is allowed only in the following locations:
Q Ten feet immediately downstream of air terminal units.
O Transfer ducts.

Q Twenty feet downstream and upstream of air handling unit.

3.3.3.3 REFERENCES

O ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers) Handbook —
Fundamentals.

O SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) HVAC Duct
Construction Standards.

O SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) HVAC Systems Duct
Design.

O SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) Fire, Smoke,
Radiation Damper Installation Guide for HYAC Systems.

Air System Component Sizing Data

System Component Maximum Design Maximum Design Comments
Velocity (FPM) Pressure Drop
Low Pressure Ducts 2” WC and below Supply/Return/Exhaust

Mains Unoccupied 1500fpm 0.07” to 0.10”/100ft
Spaces & Mechanical
Rooms
Mains & Main Branch Up to 5000 cfm size on 0.07” to 0.10”/100ft
Ducts Over Occupied pressure drop but not
Spaces over 1200 fpm. Over

5000cfm size at 1200

fpm maximum.
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System Component

Branches to Terminal
Devices

Maximum Design

Maximum Design

Velocity (FPM)
800 fpm

Pressure Drop
0.077/100ft

Comments

Lower velocities required
for noise sensitive areas
with low NC criteria

Return Air Shafts

750 to 1000 fpm

0.05” to 0.07”/100ft

Return Air Bellmouths 500fpm
Plenums 500fpm
Medium Pressure (over 2” & under 6”) Supply/Return/Exhaust
Mains in Mechanical 3000 fpm 0.25”"/100ft
Rooms or Chases
Mains Over Occupied 2500 fpm 0.25"/100ft
Areas
Runouts to Terminal 2000 fpm 0.25”/100ft

Devices

Special Exhaust Systems

Kitchen Hood Ductwork

1500 to 2200fpm Code
Requirement

No low points from hood
to fan

Fume Hood Ductwork

1500 to 2500 fpm

Duct material suitable for
contaminants

Air Devices

Supply/Return & Exhaust
Diffusers & Grilles

400 to 500 fpm neck
velocity (NC25-30)

0.05” to 0.08”

VAV Boxes

Limit inlet to 2000 to
2200 fpm @ 100%cfm

Check discharge and
radiated noise levels

Fan Powered Boxes

Limit inlet to 2000 to
2200 fpm @ 100%cfm

Select fan @ medium
speed or lower

Control Damper (OA, RA
& Relief)

1500 fpm

High velocity needed for
proper control

Louvers

Intake: 400-500 fpm
through free area.
Exhaust: 750-1000 fpm
through free area

Less than 0.1”

Check manufacturer data
for moisture carryover
threshold

Air Handling Unit

Components

Cooling Coils: 100%
outdoor air and low
temperature air
(DAT<50F)

400 to 450fpm

Select coil to
minimize pressure
drop.

Check coil selection for
moisture carryover. Also
use for copper or
phenolic coated fin coils

Cooling Coils: (DAT>50F)

500fpm

Select coil to
minimize pressure
drop.

Check coil selection for
moisture carryover

Heating Coils: Steam and
hot water

700 to 800fpm

Select coil to
minimize pressure
drop.

Heating Coil: Electric

700 to 800fpm

Check minimum velocity
required by manufacturer
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System Component Maximum Design Maximum Design Comments
Velocity (FPM) Pressure Drop
Filters: Velocities and pressure
Flat 300 to 500fpm 0.2"t00.3" drops based on FARR
Cartridge 300 to 500fpm 05" t00.7" (Clean pressure drop)
HEPA 200 to 300fpm 0.6"to 1.0”
Sound Attenuators Use system duct velocity | Minimize pressure Select attenuator to
as basis for attenuator drop. Consider inlet minimize pressure drop
sizing and outlet system while providing proper
conditions affect on acoustics
pressure drop
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Noise Criteria Levels

Ceiling Diffusers
Allowable Noise Levels

Noise Recommended
Cntena Communication Neck Velocities
Curve dba Telephone Voice Typical Applications FPM
Concert Halls
Conference Rooms (Large, 50 people )
NC 20-50 |Churches {(Sanctuanes)
20-30 28-38 Excellent ft. Executive Offices; Residences 300 o 400
Theatres
T.V. Studios (Recording)
Ballrooms
Conference Rooms (20 people)
NG 10-30 Hospital Rooms { Prlvate)
30-35 38-42 Good t Hotel Rooms { Suites ) 400 to 500
’ Lecture Rooms, Libranes (Study)
Pnvate Offices, School Rooms
T.V. Studios { Audience )
Industnal Business Offices
NC . 6-12  |Medium Size Offices
35-40 42-47 Fair ft Museums; Operating Rooms 500 to 600
Public Libraries
Drafting Rooms
NG 4.9 Engineering Offices ( Large )
40-45 47-52 Fair t General Banking Areas 600 to 700
’ Nightclubs; Post Offices
Restaurants { Dining Rooms )
NG 3.6 Department Stores { Upper Floors )
52-57 Poor Cafetenas; Gocktail Lounges 700 to 800
45-50 ft. ; : -
Coliseums; Recreation Halls
NC 1-2 Department Stores { Main Floors )
50-55 5761 Poor ft. Business Machine Areas 800 to 1000
Boiler Plants
NG Very  |____ Factories
55 & over 61 & over Poor | Laundries 1000 to 1500
Process Plants
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Return
Suggested Outlet Velocities for various installations
Noise Lo Transfer &
Criteria Communication Side Ceiling Doors
Curve dba Telephone Voice Typical Applications Wall Grilles
Concert Halls
Conference Rooms (Large, 50 people )
NC 20-50 |Churches (Sanctuaries) 300 500 200
28-38 Excellent . . ! to to to
20-25 ft. Executive Offices; Residences
500 600 300
Theatres
TV, Studios (Recording)
Ballrooms
Conference Rooms (20 paople)
NC 10-30 Hospital Rooms { Private ) 500 600 300
25.90 38-42 Good ft Hotel Rooms { Suites ) o o to
. Lecture Rooms; Libraries (Study) 600 800 400
Private Offices, School Rooms
T\, Studios { Audience )
Industrial Business Offices
NC . Medium Size Offices 600 800 400
42-47 Fair 6-12 ft. ) ) o o to
30-35 Museums; Operating Rooms
c T 700 1000 500
Public Libranes
Drafting Rooms
NC 4.9 Engineering Offices { Large ) 700 1000
35.40 47-52 Fair ft General Banking Areas o o 500
i Nightclubs; Post Offices 800 1200
Rastaurants { Dining Rooms )
NG 36 Department Stores { Upper Floors ) 800 1200
40-45 52-57 Paoor ft Cafeterias; Cocktail Lounges o o 500
. Coliseums; Recreation Halls 1000 1500
NC 1-2 Department Stores { Main Floors ) 1000 1500
45-50 57-61 Poor ft Business Machine Areas o o 500
i ) 1200 2000
Buoiler Plants
NC 61 & over Very  |____ Factories 12;]0 2%?0 500
50 & over Poor | ______ Laundries
over over
Process Plants
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CeilingR & G
Suggested Outlet Velocities For Various Installations
Noise Recommended Maximum Grille
Criteria & Reqgister Velocities in FPM
Curve Communication Supply Retum
dba Telephone Voice Typical Applications Sidewall | Ceiling
Congcert Halls
Conference Rooms (Large, 50 people )
; 400 200
NC 20-50 |Churches (Sanctuaries)
28-38 Excellent . . h to to 200
20-30 ft. Executive Offices; Residences
600 400
Theatres
T.V. Studios {Recording}
Ballrooms
Conference Rooms (20 people)
NG 10-30 Hospital Rooms { Private ) 600
30.35 3642 Good ft Hotel Rooms ( Suites ) to 600 400
) ’ Lecture Rooms; Libranes (Study) 800
Pnvate Offices, School Rooms
TV, Studios { Audience )
Industrial Business Offices 900
NC . 6-12  |Medium Size Offices
3540 A4t Fair ft. Museums; Operating Rooms o 800 600
S 1000
Public Libraries
Drafting Rooms
NG 4.9 Engineenng Offices { Large ) 1100
4045 4752 Fair f{ General Banking Areas to 1000 800
’ Nightclubs, Post Offices 1200
Restaurants { Dining Rooms )
NG 36 Department Stores { Upper Floors ) 1200
4550 52-57 Poor ﬂ Cafetenas; Cocktall Lounges to 1200 1000
) ’ Coliseums; Recreation Halls 1400
NC 1-2 Department Stores { Main Floors )
50-55 o761 Poor ft. Business Machine Areas 1200 1200 1000
Boiler Plants
NC Very - Factories
55 & over 61 & over Poor | Laundries 1700 1200 1000
Process Plants
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Ductwork Distribution Design

1.

<+

" 15° OR LARGER [ Py

ELEVATION

NOTES:

RADIUS ELBOW QFFSETS
TQ BE CONSTRUCTED PROM
FULL RADIUS ELBCWS
WEENEVER FOSSIBLE.

RISES AND DROPS TO _
BE INDICATED IN DIRECTION
OF AIR FLOW.

RADIUS ELBOW OFFSETS

{PREFERRED)

1.

MITER OFFSETS

HOTES :

MITER OFFSETS ARE NOT
DESIRABLE DUE TO THEIR
HIGHER STATIC PRESSURE
LDSSES. USE RADIUS

ELBCW OFFSETS WHEREVER
BOSSIBLE. (15° OR LARGER)

RISES AND DROFS TO BE
INDICATED IN DIRECTION
OF AIR PLOW.

Last Updated: 12/12/2014
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AVOID THE USE OF -RADTUS
ELBCWS ON SEISMIC
DUCTWORK SYSTEMS. :
USE SQUARE THROAT

ELBOWS.

‘"R=ll/2xW

FULL RADIYUS ELBOW

SPLITTERS
WHEN CENTER LINE RADIUS
IS LESS THAN L 1/2 TIME R
WIDTH QF DUCT USE SPLITTERS. “~— Llw &
/
/AL -
. d -
/! / R
/

' ] AVOID THE USE OF
| RADIUS ELBOWS IN
SEISMIC DUCTWORK
SYSTEMS FOR SEISMIC
SYSTEMS USE SQUARE
THROAT EL3OWS.

SHORT RADIUS ELECW
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~—TURNING VANES
{
/
USE SQUARE THROAT A T T
ELBOWS FOR SEISMIC <f\,, ! |
DUCTWORK SYSTEMS ‘\L;\A -,
(A ’
rNG
h \: f\
N
N+
I | 1 3" MIN.
| 1
W |
— 'J ——- 3" MIN.
SQUARE THROAT ELBOWS
WITH TURNING VANES
——TURNING VANES
NQTE : /
USE ONLY WHERE (b\ /
TRANSITION WITH W
ABOVE FITTING g
CANNOT BE USED. ( L W
LIMIT W,TC L.2W NG L
(TURNING VANES Py
MUST BE CUSTOM . >
BUILT FOR \i\,’
TRANSITIONIKG 3" MIN.
SOUARE THROAT " :
ELBOWS) L. -"3\ 3" MIN.
USE SQUARE THRCAT —— BELBOW CAN TRANSITION IN
ELBOWS FOR SEISMIC PLANE OF BEND ONLY.
DUCTWORK SYSTEMS
TRANSITIONING SQUARE THROAT ELBOWS
HITE TURNING VARES
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MAIN BRANCH
DUCT DUCT - 2\
b L
T . B
MATN CFTM
1 S
= K \
Tl R
MAIN CFM B cn
/— pucT - 1
Tz - W(Sz CFM) B}.
MAIN CIM CEM
A
[
Ty = SPLIT SIZE IN INCYES
T2 = SPLIT SIZE IW INCHES
W = MAIN DUCT WIDTH IN INCHES
HMOTES :
1. - SPLIT ST2E25 7O BR ROUNDED OFF TCO NEAREST INcH.
2, - DO NOT USE SPLITS SMALLER THAN 4",
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ROUND END . CONTINUCUS HINGE
DAMPER BLADE FOR DAMPER BLADE
/' nucT
L
N AIR *
N ——
FLOW

——r

T

SPLITTER DAMPER ROD(S)

— SPLITTER DAMPER ROD{3)
~ACCESS SPACE

NOTES :

l. L = LENGTH OF SPLITTER DAMPER

Z. T = SPLRIT THROAT SIIE ~ (4" MIN).
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RCUND END : CONTINUOUS EINGE
DAMPER BLADE FOR DAMPER BLADE

//—-DUCT

SPLITTER DAMPER ROD({S)

SPLITTER DAMPER ROD(S!
ACCESS SPACE

NOTES =
1. L = LENGTH OF SPLITTER DAMPER.

2. T = SPLIT THRCAT SIZE - (4" MIN). TRANSITIONING
ELBOW CAN BE USED TO CHANGE DUCT WIDTH (W) ONLY,
DEPTH MUST REMAIN THE SAME.
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VOLUME

MATN nuc'r\ DAMPER\
-
o g
|~
J AR -~
\l . _‘.,
FLOW = -
[ | "
I
-
/-vowuz
. DAMPER
IR AT
BRANCHE DUCT—w¢
"
4
NOTES :

1. THIS SPLIT ARRANGEMENT TC BE USED WHEN THERE IS NO
ACCESES SPACE AVAILASLE FOR SPLITTER DAMPER ROD{3).

2, T = SPLIT THROAT SIZE ~ (4" MIN.)

2. VOLUME DAMPERS MAY BE EITHFR SINGLE OR MULTI-BLADE
TYPE DEPENDING UPON DUCT SIZE.

4. NOTE THAT A VOLUME DAMPER I§ LOCATED IN TEE MAIN
DOCT DOWN STREAM CF TEE BRANCH DUCT TO ALLOW FOR
THE ADJUSTMENT OF THE PROPORTION OF AIR IN THE
EVENT OF BIGKER OR LOWER DUCT PRESSDRES.
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T (Branch Side of Split)

Splitter Damper Length Schedule

L (Length of Splitter Damper)

Up to 24”

Tx15 12” Min.

Over 24”

Tx1.25

Depth of Duct

Splitter Damper Rod Schedule

Number of Rods

To 24” 1 Rod
25" to 60” 2 Rods
61” and Over 3 Rods
Splitter Damper Rod Access Schedule
Number of Rods ‘ A B
1 Rod Tx1.5 12" Min. Tx15 12" Min.
2 or more rods Tx15 24” Min. 30" Min.

dampers.

1. If access to splitter rods cannot be maintained on either side of duct then, use volume dampers.

2. If internal length of splitter rod is greater than 48” with damper in center position, use volume

Last Updated: 12/12/2014
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MAIN , SPLITTER
pUCT ﬂ\ {  paMPER

<€ AIR E{ =,
FLCOW ?_.—
T{|
SPLITTER m
ROD J DGeET
NOTE:

USE TYPFE A IF SPACE CONDITICONS
PERMIT AND T IS 4™ OR GREATER.
IF T IS LESS THAN 4" USE TYPS

| —BRANCI gprrpe

MAIN SPLITTER
DOCT —\ /_ DAMPER
[
3
AIR
F —— /
FLoW S
T ﬁ G
t &
ER BRANCH
ROD TR | 4 DUCT

NOTE:
USE TYPE B IF SPACE CONDITIONMS

REQUIRE AND T IS 4" CR GREATER.

IF T IS LESS THAN 4" USE TYPE

C OR D. C OR D.
TYPE A TYPE B
SPLITTER aPLIT’!‘ER VAIN VOLUME
Rcm DAMPER DUCT EXTRACTOR
. N
' AIR
rn—ee— \
Frow &/ T. T Fiow T
C.TW
I o
4 .
3 _1 u U arw
0.75W DUgT W | —3RANCH
(3" MIN.) \ DUCT
el L v
F BRANCH J
. DUCT
HOTE @ NOTE -

MAIN DUCT MUST BE AT LEAST
2" DEEPER THAM BRANCHE DUCT
T0 ALLOW A MINIMUM OF L1~”
FOR CONSTRUCTION.

TYPE C

MAIN DUCT MUST BE AT LEAST
2" DEEPER THAN BRANCH DUCT
TO ALLOW A MINIMIM OF 1"
FOR CONSTRUCTICN.

TYPE D
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GALVANIZED STEEL COPPER ALUMINUM STAINLESS ZINC LEAD
Gauge [Thickness{Lb/sqft] Oz |Thickness|Lb/sq.ft | Thickness| Lb/sq it} Thickness|Lbssq it ) Thickness | Lb/sq.ft. ] Thickness| Lbssq.ft.
10 0.1345 578 96 0.1250 6.00 0.1250 1.76 0.1250 575 0.1250 8.00

11 0.1196 5.16 88 0.1190 5.50

12 0.1046 4.53 72 0.0972 4.50 0.1019 1.44 0.1094 4.59

13 0.0897 3.91 64 0.0897 4.00 0.0907 1.28 0.0937 6.00
14 0.0747 3.28 56 0.0735 3.50 0.0781 1.10 0.0781 3.28 0.0700 2.62

15 0.0637 2.97 48 0.0647 3.00 0.0641 0.91 0.0625 4.00
16 0.0598 2.66 44 0.0593 2.75

17 0.0538 2.40 40 0.0539 2.50 0.0563 2.37 0.0500 1.87

18 0.0478 2.16 36 0.0483 2.25 0.0469 0.66 0.0468 3.00
19 0.0418 1.90 0.0438 1.84

20 0.0359 1.85 28 0.0377 1.75 0.0359 0.51 0.0375 1.58 0.0360 1.35

21 0.0329 1.53 24 0.0323 1.50 0.0320 0.45 0.0320 1.20

22 0.0299 1.41 0.0313 0.44 0.0313 1.31 0.0312 2.00
23 0.0269 1.28 20 0.0270 1.25

24 0.0239 1.16 18 0.0243 1.13 0.0250 1.05 0.0240 0.90 0.0234 1.50

25 0.0209 1.03 13 0.0202 0.94 0.0201 0.28 0.0219 0.92 0.0200 0.75

26 0.0179 0.91 13 0.0175 0.82 0.0179 0.25 0.0172 0.72 0.0186 0.67

27 0.0164 0.84 12 0.0162 0.75

28 0.0149 0.78 11 0.0148 0.68 0.0142 0.20 0.0158 0.66 0.0140 0.52 0.0156 1.00

29 0.0135 0.72 10 0.0135 0.63

30 0.0120 0.66 9 0.0121 0.56 0.0100 0.14 0.0125 0.53 0.0120 0.45 0.0117 0.75

3.3.4 BATTERY ROOM VENTILATION

A dedicated room shall be provided when battery charging stations are required. An exhaust ventilation
system shall run continuously to limit the concentration of hydrogen gas within the room to 1% by volume.
To maintain the performance of the batteries especially during the winter season, the room shall be
maintained at a temperature required by the battery manufacturer or 65°F, whichever is lower. A
hydrogen sensor shall also be provided to provide an alarm condition in case of ventilation fan failure.
Makeup air from adjacent spaces will be allowed. The exhaust air from this room shall be ducted to
outdoors.

Click here to view a summary of Battery Code Requirements.
Note: Due to changes and updates in codes, the code information is for reference only and is to be used
as a guide. Refer to the latest updated codes.

3.3.5 EQUIPMENT SELECTION

3.3.5.1 SELECTION CONSIDERATIONS
Some basic concepts should be considered when selecting equipment:
A. Capacity
1. Has a factor of safety been factored into the calculations?

2. Have there been discussions with the Line Department and the Facility regarding
possibility of future expansion?

Is equipment capable of operating at part loads?

4. Is there a need for a smaller unit to operate at part load?
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B. Redundancy

1. Is there a need for redundancy in the equipment sizing? The operating requirements
of the equipment may be different from facility to facility. Certain areas within facilities
require 100% stand-by. Others require no redundancy. Some equipment may be
required to be put on emergency power. All this should be discussed with both the
Line Department and the Facility. Any assumptions made should be put in the project
proposal.

C. Physical Dimensions

1. All equipment must obviously physically fit in its intended space. But for larger
equipment, important questions include, “Can it be delivered to its intended location
in one piece?” “Has a proper route for delivery been investigated?” and “Does the
equipment fit through the path available?”

2. Does the equipment have to be broken down into pieces to fit? Any disassembly of
equipment should be discussed with the manufacturer to determine both the
feasibility and any warranty issues. Equipment requiring disassembly should be
noted on Contract Drawings and/or specifications.

3. Weight should also be considered when determining delivery route. Can the load of
both the equipment and delivery truck be supported? Ramps, piers, etc., have
maximum loading.

4. s special rigging equipment needed to install. Are street closures necessary?
D. Maintenance
1. Required maintenance areas for equipment must be shown on drawings.

2. Can the facility maintain the equipment themselves or is a separate maintenance
contract required?

3.3.5.2 PumPs

Under Development
3.3.5.3 EANS

3.3.5.4 AIR HANDLING UNITS

Under Development
3.3.5.5 CHILLER PLANT
3.3.5.6 BOILERS

3.3.5.7 COOLING TOWERS

3.3.5.8 EXPANSION TANKS

3.3.5.9 COMPRESSORS

Under Development

3.4 CONTROLS

Click here for sample system documents.
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3.4.1 GENERAL

In general, Building Management Systems (BMS) will be used for controls on all sites except for
individual-controlled equipment that may come with their own packaged controls or field supplied devices.
The controls contractor shall be a branch of the controls manufacturer that manufactures controllers,
automatic control valves, sensors, and automatic dampers (all inclusive). Materials and equipment shall
be the catalogued products of the manufacturer regularly engaged in production and installation of
automatic temperature control systems and shall be manufacturer's latest standard design that complies
with the specification requirements.

3.4.2 BUILDING MANAGEMENT SYSTEM

3.4.2.1 TYPES OF MICROPROCESSOR-BASED CONTROLLERS
A. Direct Digital Control (DCC)

(Also called distributed digital control) uses a microprocessor and memory to perform
logic in software programming based on input from sensors and commands outputs to
maintain the given set points. Reaction times are sufficient for the heating, ventilating,
and air conditioning (HVAC) purposes and the information through the local area network
(LAN) to controllers is gathered every few minutes (reasonable for HVAC applications)
rather than every second (which is more needed for industrial process-type applications).
This is used for all applications except for local-type equipment with their own packaged
controls or local controls (i.e., electric line-voltage thermostat controlling a unit heater).
Many DDC manufacturers also manufacture the related control valves and sensors.

B. Programmable Logic Controller (PLC)

A PCC-type system is similar to DDC but is more robust and quicker acting (in
milliseconds) and used primarily in industrial process applications, though it is at times
used in commercial applications. It is much more expensive than a commercial DDC-type
system. This type of system can be used for a chiller plant or tunnel ventilation or any
other critical application. However, many DDC systems are listed under UL-864 Standard
for Control Units and Accessories for Fire Alarm Systems whereas PLC systems are not.
The PLC manufacturers stay with the PLC panels themselves and do not manufacturer
control valves and the like.

3.4.2.2 DETAILS

A. Large facilities and buildings with complex systems will be equipped with DDC to perform
energy management and to control and monitor the building environment. The DDC
system performs all start/stop functions of HYAC equipment, control distribution system
valves and dampers, and all terminal devices for regulation of environmental parameters
including temperature, humidity, pressure, and others as specified in the project. All new
buildings and renovations shall include DDC.

DDC-based controls offer the advantage of monitoring the status of environmental
conditions and equipment. This will allow the facilities service groups to be aware of
abnormal conditions sooner and able to bring up the history of past data to troubleshoot
any problems. The BMS can also be used to change settings to reduce the electrical
demand use upon request by the local utility to prevent power outages.

Refer to ASHRAE Fundamentals-2005, Chapter 15 Fundamentals of Control for a
complete description of controls. Also refer to the website www.ddc-online.org for further
information.

B. The DDC system must have multiple security access levels and alarm capability. Alarms
and reports should be able to be directed to select remote PCs from the host PC.
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The DDC controllers shall perform all HVAC control algorithms, control dampers,
temperature settings, economizer operation, and equipment on/off schedules for HVAC
plant equipment, air-handlers and hydronic systems. Pneumatic controls (for the control
logic) shall not be used.

Electric actuators are the acceptable preference for the motive force for control valves
and control dampers. Pneumatic actuators (using DDC to control pneumatic pressure)
are acceptable for high temperature and other special applications including a need for a
fast response where compressed air is available.

3.4.2.3 GENERAL

A.

mmoo

Design Basis — Philosophy
1. Use one panel/controller per system/unit.

2. Keep all controls devices for a system on one controller. The reason is when a
controlling sensor is connected to a different controller because it is closer to that
controller, there may be a communications malfunction and the sensed value may
not reach the related system’s controller.

3. Expandability — Spare Points

a. 20% Spare Points: Have full expansion points Input-Output (I-O) modules
(without the related sensor) available/installed so that the technicians would only
need to supply any future sensor and wiring. (It would be more difficult to get
funding later for the I-O modules.) Stating that the controller is expandable by the
“capability to add more modules” in the future is not acceptable.

Communication Protocols

There are numerous communications protocols. BACnet (ANSI/ASHRAE 135-2004) by
ASHRAE is the one being put forth as the communicator between control panels and PC-
based operator workstations but LONWorks is also used in this manner. For the most
part, ethernet cables are used as to connect control panels and PC-based operator
workstations. Various protocols used by vendors include BACnet, LONWorks, RS 485,
and web-based solutions. Vendors have used their proprietary communications protocols
in the past. The preference is to use open-based protocols so that future control
equipment can be connected without extra gateways.

Codes and standards.

Labeling all devices.

Do not install on vibrating surfaces.

User Interface - Central

1. Central operator workstation will be a Windows-Intel PC with a 19” LCD display.

2. Field interface will be accomplished by using a two-line LCD display on each panel or
by connecting a laptop or personal digital assistant (PDA) to the controller.
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G. Screen Displays

There is to be one screen display graphic for each system.

3.4.2.4 REPORTS

Reports are to be designed reports; they are not to be a print-screen of the display.

3.4.2.5 ALARMS

Security is accomplished by levels of password access.

3.4.3 DESIGN DELIVERABLES

Note that a BMS is generally designed on a performance-based bid package with sufficient detail to allow
the contractor understand the design work. Showing the sensor wiring and conduit and also the LAN
wiring is not necessary to be shown on a design drawing unless there is a specific concern. The
contractor will show these on their submittal. There are deliverables to be included with the construction
design package. These include:

Q Specifications.

O Sequence of Operations: Either as part of the specifications or on the Control Diagram

drawing.

Control Diagrams.

Floor Plans — Locations of space sensors and control panels.

Input-Output Summary: This is optional if the control diagram shows every point (both
hardwired and in software) on the project. This can be included as part of the specifications.

3.4.3.1 SPECIFICATIONS

A. Specification Coordination

1. Interface with various equipment:

a.

May use hardwired I-O for on/off, general trouble, speed output, and set point
reset.

Would use communications LAN (i.e., RS-485) for all other information; ensure
that the equipment (i.e., VFD, Chiller, VAV box, etc.) is specified to have a
special interface card to interface with the BAMCS (i.e., BACnet, LONWorks,
FieldBus, ModBus, etc.)

2. Typical interfaces with the BAMCS include:

a.
b.

C.

Chillers
Chiller plant controls (if separate)
Boiler systems controls

Variable Frequency Drives (VFDs): may use hardwired I-O for on/off, general
trouble, and speed output and use communications LAN for all other information.

VAV Boxes: The above applies. In addition, the VAV Box specification should
have the VAV box manufacturer include in their cost the mounting and
installation/testing of the VAV controller supplied for the VFD.

3. Coordination with other.

Last Updated: 12/12/2014 Page 26



THE PORT AUTHORITY OF NY & NJ

Engineering Department Manual

Mechanical - Design Guidelines

3.4.3.2 SEQUENCE OF OPERATIONS

Each system will have a sequence of operations. If there are several units that are similar, a typical
sequence of operations can be used. List the systems that each sequence applies to.

Sequence of operation is used to specify the operational requirements of the system at various
conditions. The description should include all equipment and control components involved for the system
to work as intended. All possible scenarios that the control system might encounter, including failure
conditions, shall be addressed in the sequence of operation to ensure that a complete and functional
system is specified. Status or position of equipment under different modes of operation, including off-line
mode, should be clearly defined in the sequence of operation. (e.g., valves position, pump speed, etc.)

Sample: <AHU> <VFD on Pumps>

3.4.3.3 FLOW/CONTROL DIAGRAM

Diagrammatically shows the controls for each system. This can sometimes be combined with the air flow
diagram if the system is not very complex. There would be control diagrams for air handling units, HVAC
hot water systems, chilled water systems, steam systems, etc. The systems architecture diagram shows
the overview of the control panels and the network wiring. It is not necessary for the design drawings to
show them but they are to be shown by the controls contractor. Installation details are generally relied
upon the controls contractor to supply. The design specification is to say that the instruments are to be
installed in accordance with the manufacturer’s instruction.

System flow diagrams are used to show the wiring requirements and the relationships amount the
equipment, control panels, and field devices involved in the control system. The system flow diagram
should depict all the equipment, control panels, sensors, wiring connections, etc. required for the control
system to work as intended.

Sample: <Control Schematics for AHU & Ef's> <Control System Wiring Diagram>

3.4.3.4 LOCATION DRAWINGS

The design engineer shows the locations of control panels on the HVAC floor plans to reserve a spot for
them and to coordinate with the electrical design engineer for the location and power requirements. Note
that there may be two or more different enclosures; one for the controller and the other for the field
interface devices such as relays, I/P transducers, etc. Preferred room temperature sensor and thermostat
locations are to be shown on the HVAC floor plans. Air and fluid flow sensors will be located to allow
sufficient distances upstream and downstream of the sensor to comply with the manufacturer’s
instructions.

3.4.3.5 INPUT-OUTPUT POINTS SUMMARY LIST

This listing identifies each physical input and output control point as well as virtual points (that the BMS
uses for calculated values and as “flags”). The listing is organized by system and by the type of point for
ease of identification. This is used when the control diagram does not show sufficient detail.

I/0 point list is created to establish the number and type of control points required for the control system
to meet the design intend. There are analog and digital input/output control points. Analogs are typically
used to monitor or control the level within a range. Digital are for two-position monitoring or controlling.
Analog point is typically used to monitor or control: temperature, speed, flow rate, pressure. Digital point
is typically used to monitor or control: On/Off, Alarm Signal, Start/Stop.

Sample: <I/O Point List> <Controls Abbreviations and Symbols (CAD Manual)>
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3.44 HARDWARE

3.4.4.1 FIELD DEVICES — INPUT (SENSORS)

For air and fluid and steam refer to ASHRAE Fundamentals-2005, Chapter 14 Measurements and
Instruments for a complete description of the types of instruments. Ensure that the range of the sensor
readings match the operating range.

A.

Temperature sensors include resistant temperature detectors (RTDs), thermistors, and
thermocouples. Use RTDs for general air handling units and hydronic systems. Use
thermocouples for high-temperature applications.

Freezestat is used to shut down the system and indicate an alarm when the air
temperature drops down and approaches a freezing temperature. This is installed
upstream of the chilled water coils and downstream of the preheat coil. Specify that there
is one lineal feet-long capillary tube for every square foot of coil. A standard capillary tube
length is 20 feet. If an air handling unit has a coil bank of 6 feet wide and 6’-8” high (for a
total of 40 sq.ft.) there should be two freezestats (low-temperature switches) wired in
series. The capillary tube is to be installed in a horizontal serpentine manner complying
with the manufacturer’s installation instructions. The setpoint is generally set to 38°F.
Specify the freezestat to be manual reset so that an HVAC service technician will check
on the system and make corrections before turning the system back on. There is an
option for it to be a manual reset or an automatic reset. This means that the switch in the
freezestat can be reset manually (by depressing a button on the freezestat) or it will reset
when the temperature at the capillary rises above the setting.

Aquastat is a temperature switch mount outside of the pipe to enable an action based on
the temperature rising or dropping beyond the set point limit.

Pressure, Pressure Difference: Ensure that the transmitter does not exceed the operating
and expected pressure. Include a test port so that calibration can be performed with
minor interruptions.

Room Pressure Difference

Tubing Diameter Schedule: Conform to the following schedule for pressure signal tubing
diameter based on the length of tubing from the pressure element to the pressure
difference transmitter.

Length Tubing Nominal Diameter
50 feet and less 1/4"
50 feet to 125 feet 3/8"
125 feet to 225 feet 1/2"

Relative Humidity — Use an accuracy of 3% or better for the general operating range.

High Limit Humidity Switch — Generally used downstream of a humidifier to limit the
humidifier in the event the humidity is too high.

Dew Point Temperature — Not normally used. Could use the relative humidity sensor and
dry bulb temperature sensor and calculate the dew point temperature.

Flow
1. Air Flow

a. Pitot Tube Type — Ensure that pressure difference transmitter range matches the
operating conditions and is not much greater than the expected air velocity
pressure. The transmitter accuracy should be +0.25% of range.

b. Vortex Type: In low velocities <350 fpm, there is no signal.
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c. Thermal Dispersion Type — This is preferred; one manufacturer claims no
calibration is required.

J. Other types of sensors are Liquid Level, Water Detectors, Position, Position Switch,
Damper End Switch, Electrical — Amps, Kilowatt, Current Switch — use for electrical
equipment status, Pressure Differential Switches — used for air compressors, Pressure
Switch — used for air compressors, Energy, Occupancy, Gas Concentration, Refrigerant,
Carbon Dioxide, Carbon Monoxide, Duct Smoke Detector (coordinate with the Electrical
Department on the type and whether it should be addressable; specify it to match the Fire
Alarm system).

K. Field Devices — Motive Force
1. Actuator Motive Force
a. Electric —120V/24V AC vs. DC

b. Pneumatic — Generally uses a pressure less than 20 psig at the control devices.
Use a pressure reducing valve to reduce the compressed air pressure from 80-
100 psig to 20-25 psig.

2. Automatic Control Valves

a. An automatic hydronic valve (either 2-way or 3-way; 2-way valves to be used
when the main chilled water or hot water flow from the chilled water or hot water
plant can vary [for energy savings]) is to be located downstream of the coil it
serves. This allows the temperature of the fluid to be more moderate in
temperature and will have less detrimental effects on the valve. If a steam valve
or a high hot water valve is used, ensure that the electric actuator is not directly
perpendicular above the valve so that the high heat will not be detrimental to the
actuator. It can be rotated up to 45° off the vertical. Steam valves will be located
upstream of the coil or equipment. Valves shall be sized for the shutoff pressure
and the operating differential pressure.

b. Characteristics: Proportional and Linear-Hydronic systems to be proportional and
steam systems are to have linear characteristics so that the heat transfer for the
coil will approach a linear response.

c. The types of valves include globe valves, ball valves (configured), and butterfly
valves. These can be set up as 2-way or 3-way valves. In general for modulating
control, use ball valves with configured characteristic, globe valves or butterfly
valves above the 3-inch size.

d. The fail position of a valve (or damper) is the position of the valve when the
motive source is taken away. The preferred valve position is the position that
would enhance first life safety or secondly equipment safety. Preheat hot water
control valves will fail open when the freezestat shows a freezing condition.
Chilled water control valves will fail close. Hot water reheat control valves will fail
close to prevent the duct from becoming overheated. Outside air dampers will fail
close to prevent the coils from freezing. Smoke dampers will fail close to prevent
smoke from being distributed unless commanded otherwise by a firefighter.
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3.4.4.2 PANEL COMPONENTS

A.

Enclosure

1. Under normal conditions use a NEMA 12 enclosure. Use NEMA 4 for outside
conditions or where it may get wet. NEMA 4x is to be used where there is an
anticipated hose down or acidic chemical used.

Other panel components that do not have to be specifically designed for but will be
specified are Terminal Strips, Power Supply, Relay Switches, Modular Components,
Manual Hand On- Off — Auto Overrides, Manual Hand Variable Output — Auto Overrides,
Battery Back-Up, Memory Retention.

Explosion Proof — Coordinate with the electrical engineer for the electrical classification.
Rather than having to have sensors explosion-proof, intrinsically safe sensors may be
used. This will limit the potential spark from the connection of the sensor to the control
panel.

Note that any pressure difference switch (i.e., Dwyer Photohelic© gauge is to be
specified at 24V to allow for interlocking with the control panel without needing 120V
power.

3.4.4.3 COMMUNICATION DEVICES

Routers — Used to switch for communicating from controller to controller and personal computers. Note
that if a system is to be part of a fire alarm system, the router has to be included (listed) as part of the
system for the UL 864 UUK listing.

3.4.4.4 STAND ALONE CONTROLS - UNITARY EQUIPMENT

The equipment that can have stand-alone controls includes unit heaters, door air curtains, and packaged
A/C equipment and others.

a

Used for equipment such as unit heaters, temperature controlled exhaust fans (i.e., for
mechanical equipment rooms [MERS]), electric baseboard fin tube heaters, all packaged
terminal air conditioning (PTAC) units, etc.

These will be purchased with controls as part of a package or supplied with a line-voltage
thermostat. Include a lockable tamper-proof cover so that unauthorized people cannot alter
the setting.

Equipment with packaged microprocessor based controls may have an option for an interface
with a BMS.

Note that simple unitary equipment could also be controlled by a BMS when desired for
monitoring purposes.

3.45 CONTROL SYSTEM REQUIREMENTS

The following should be considered when specifying a control system:

0O 0O 0 0 O

Remote control points

Remote monitoring points

Connection to existing Building Automation Management System (BAMS)
Control system front-end computer

Graphics

Security features (password, key, different level of access for users, etc.)
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Input and output units (GPM, FPM, PSI, degree F, etc.)
Programmable logic location (central computer or local panels)

Commissioning requirements

0O 0o 0 O

Fail-safe conditions requirements — define positions and actions required in all devices

3.5 SMOKE MANAGEMENT SYSTEMS

As part of the mechanical engineering design of the various smoke management systems for transit
stations and tunnels, various modeling is performed to validate the smoke management system capacity
and configuration. Some of the types of modeling performed are:

O Subway Environment Simulation (SES) Modeling (SES).
O Computational Fluid Dynamics (CFD).

The smoke management system for transit tunnels and stations is required to be designed in compliance
with NFPA 130 entitled “Standard for Fixed Guideway Transit and Passenger Rail Systems.” NFPA 130
was adopted by Port Authority Trans-Hudson (PATH) as the governing code for the PATH system.

A smoke management system is required to provide a tenable environment. Tenable environment is
defined as an environment that permits the self-rescue of occupants for a specific period of time. The goal
of the smoke management system is to:

Q Protect occupants that are not intimate with the initial fire development and permit a tenable
environment needed to evacuate or relocate to a point of safety.

O Maximize the survivability of the occupants intimate with the initial fire development by
provided a clear path of egress to the point of safety.

Ensure structural integrity of the stations and trainways for the time needed to evacuate.

Provide a tenable environment for first responders to reach the fire/incident source to aide in
rescue of individuals who can’t cannot self self-rescue, as well as extinguishing the
fire/incident.

O Control movement/spread of smoke and fire.

3.5.1 TRANSIT TUNNELS

For transit tunnels SES modeling is performed to validate the capacity and configuration of the
emergency ventilation fans. The current SES version 4.1 is available in the public domain. Fan sizing is
selected to ensure critical velocity is achieved within the tunnel. Critical velocity is defined as the minimum
steady-state velocity of the ventilation airflow moving toward the fire within a tunnel or passageway that is
required to prevent backlayering at the fire site. The typical design for the PATH smoke management
system consists of a pull/pull concept in which smoke is extracted via NFPA 130 emergency smoke
management fans from one end and fresh air supplied via NFPA 130 emergency smoke management
fans from the opposite end. Train occupants will egress into the tunnel in the direction of the fresh air
supplied by the supply fans and away from the fire. By maintaining critical velocity (normally 600 fpm)
within the tunnel the smoke layer is able to be maintained at an elevation to providing train passengers a
tenable environment in the path of egress. Temperature, visibility, and CO criteria for the tenable
environment must comply with the requirements of NFPA 130.

3.5.2 TRANSIT STATIONS

For transit stations CFD modeling is performed to validate the capacity and configuration of the
emergency ventilation fans. Fan sizing is selected to ensure a tenable environment is maintained up to an
elevation above the platform level as defined in NFPA 130 to permit the unloading of a train assuming
crush loading (crush loading = maximum number of passengers in a train) and egress of train passengers
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from the platform level within four (4) minutes and to a point of safety within six (6) minutes. The point of
safety is defined by NFPA 130 as an enclosed fire exit that leads to a public way or safe location outside
the station, trainway, or vehicle, or to an at-grade point beyond the vehicle, any enclosing station,
trainway, or vehicle or another area that affords adequate protection for passengers.

Temperature, visibility, and CO criteria for the tenable environment must comply with the requirements of
NFPA 130.

CFD modeling provides to the engineers a tool that enhances the understanding of heat, smoke
(visibility), and CO spread and aides the engineers in the design of the emergency ventilation systems to
mitigate, minimize, and, hopefully, eliminate heat, smoke and CO spreads within the path of egress.

There are numerous CFD models on the market. Many of these are specialized toward a specific industry
such as HVAC, chemical processes, or the aircraft industry. Only three are typically used in transit
projects. These are FLUENT, CFX, and Fire Dynamic Simulator (FDS). The following paragraphs briefly
discuss them:

A. With a 40% market share, FLUENT, with a 40% market share, is perhaps the most
popular CFD software available. FLUENT gives the user great flexibility in the selection of
a turbulence model, the ability to model combustion, and, by using a sliding mesh, and
the ability to model moving objects. FLUENT was recently purchased by ANSYS, the
owner of CFX.

B. ANSYS CFX also offers many of the features that of FLUENT does. This general purpose
code has an emphasis on the ability to model turbulence, multiphase flows, reactive flows
(chemical processes/combustion), and rotating machinery. CFX also has a large market
share, so with ANSYS purchase of FLUENT ANSYS has a majority of the CFD market
share.

C. FDS (Fire Dynamic Simulator) is provided free of charge by the National Institute of
Standards and Testing (NIST). The program was built and designed for use in modeling
building fire emergency applications. The program features a structured mesh, a
combustion model, and the ability to model sprinklers. The strength of the FDS is in
natural buoyancy situations where buoyancy dominates the flow path of heat and smoke.
This is the typical situation in building fire emergencies. For forced flow applications, such
as jet fans and other tunnel ventilation concepts, the k-epsilon model in Fluent and CFX
is preferred.

3.6 AVIATION FUELING

3.6.1 AIRPORTS AIRCRAFT FUELING SERVICE

A. Work affecting the airport fuel distribution system shall be coordinated with the existing
airport system for compatibility, surge pressure safety, and system design check.
Depending on the nature of the modification, surge pressure calculations may be
required.

B. All automatic control valves shall be performance tested in compliance with the Port
Authority of NY & NJ Engineering Department's initial contract requirements for the
airport fuel systems.

C. Valving at fuel storage tank connections and at truck loading racks, beneath surge
suppressors or hydrant valves shall be constructed with supplemental fire-rated safety
stop valves. These safety stop valves shall be closed by fusible link action upon exposure
to fire and shall conform to UL or API Fire-Tested Valve Safety Standards.

D. For the protection of building walls around pressure surge suppressors refer to the
Architectural Section.
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E. For the protection of the ramp drainage inlets refer to the Civil Section.

3.6.2 PROTECTION FROM AN AIRPORT RAMPSIDE FUEL SPILL FIRE

Refer to the Architectural Section.

3.7 PETROLEUM FUEL STORAGE TANKS & ANCILLARY COMPONENTS/SYSTEMS

3.7.1 GENERAL

This section provides a general guideline for the design of storage tanks. Depending on the application
(location, type of product to be stored, etc.), the configuration of the storage system can be established.

Here at the Port Authority of New York & New Jersey, storage tanks are vital to the successful and
continuous operation at all our facilities (especially airports). The products stored in these storage tanks
range from aviation fuel (for the air transport of people and goods) to motor fuels (for ground vehicles and
transportation support and help maintain operation) to heating fuel (for heating the buildings and its
occupancy) to product separation (for cleaning facilities).

3.7.2 ABOVEGROUND STORAGE TANKS

A. There are nominal capacity tanks with industry standard dimensions and construction
and there are custom design tanks.

B. Field-erected bulk storage facilities — fuel farms:

1. Tank shell design.

2. Tank level indication.

3. Tank bottom sump design (see tank sump detail).
4. Tank access stairway, railing, etc.
5

Tanks (such as those found at airports) require a lined containment dike to prevent
fuel from seeping through the containment walls.

C. Pre-constructed storage tanks
1. Codes and labeling:
a. UL-142 — Steel Aboveground Tanks for Flammable and Combustible Liquids.
b. UL-2085

c. — Protected Aboveground Tanks for Flammable and Combustible Liquids.

3.7.3 UNDERGROUND STORAGE TANKS

A. These tanks must be double-wall construction and are typically horizontal with
penetrations and fittings along the longitudinal centerline at the top of the tank.
Depending on the size of the tank, the penetrations and fittings include sumps for access
into the tank and piping (supply/return and vent lines), fill tube with overfill protection, and
interstitial/annular space leak detection connection.

B. General Description of Underground Storage Tanks
C. Codes and labeling:

a. UL-58 — Standard For Safety for Steel Underground Tanks for Flammable and
Combustible Liquids.
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b. UL-1746 - External Corrosion Protection Systems for Steel Underground
Storage Tanks.

Cc. UL-1316 - Glass-Fiber-Reinforced Plastic Underground Storage Tanks for
Petroleum Products, Alcohols, and Alcohol-Gasoline Mixtures.

d. Sti-P3 standard includes a tri-level corrosion protection system:

1.) Protective coating: A polyurethane heavy-duty dielectric coating that provides
the first line of defense against stray current and galvanic corrosion.

2.) Dielectric isolation of the separator from its piping, which prevents the entry
of stray currents through plumbing connections.

3.) Cathodic protection: Sacrificial galvanic anodes that provide a protective
current flow to any scratches that may have occurred during shipping and
handling.

e. ACT-100/U
1.) ACT-100 tank is a UL58 steel tank with 100 mils of FRP coating.
2.) ACT-100-U tank is a UL58 steel tank with 70 mils of a urethane coating.
D. Vapor Recovery — for gasoline application.
Overfill protection equipment

Anchoring Requirements — buoyancy calculations and details.

3.7.4 PIPING SYSTEMS

A. All underground piping shall be double wall designed. To is to accommodate the
detection and repair of such an occurrence.

B. The piping must be rigid to maintain pitch (typically 1/8” per foot) back to the tank.
However, they must be design to accommodate settling of the environment.

C. The piping system should be wrapped in an impermeable fabric that should prevent the
leakage of product from the piping to the surrounding soil.

D. To avoid damage to the piping system, the pipe routing should be trace with a warning
tape.

3.7.5 LEVEL MONITORING AND LEAK DETECTION (TANK & PIPING SYSTEM)

A. Petroleum Product Level Monitoring.
B. Water Detection.
C. Alarms — Audio and Visual.

3.7.6 CORROSION PROTECTION

Underground storage tanks must be constructed to resist corrosion. They can be cathodically protected or
plastic coated in accordance with the sti-P3 standard.

3.7.7 DISPENSING STATIONS

Under Development

3.7.8 FILLING STATIONS

O Dispensers
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Fueling hose, breakaway coupling, vents, filters
Fire suppression system

Emergency stop station

Oil water separator
Storm water/spill drainage collection system

Bollards and pipe guards

3.7.9 TESTING (PANYNJ REQUIREMENTS)
UST:

A.

B.

C.

1.

Prior to placing steel tank into excavation, pressure test both piping and secondary
tanks at 5 psig for 1 hour. Soap entire tank for pressure test, including fittings.
Contractor shall follow tank manufacturer's pressure test procedures and precautions
for both primary and secondary tanks and monitor for pressure drop and bubbles.

Prior to backfilling, perform pressure tests, in the presence of the Engineer, in
accordance with tank manufacturer's instructions and other applicable codes. The
primary tank shall be hydrostatically tested at 30 psi for 1 hour. The interstice shall be
air pressure tested at 10 psi for 1 hour while the primary tank is under pressure. Any
leaks or defects detected during testing shall be repaired and the primary tank and
interstice shall then be retested. After the hydrostatic test, the interstice shall be
evacuated to 20 Hg (min.) vacuum. A vacuum gauge shall be mounted on the 2”
interstice monitor pipe to verify that pressure is maintained during shipment and
handling.

Double Wall Piping:

1.

Hydrostatically test primary piping system to 50 psig for 1 hour. All piping found
leaking shall be repaired or replaced. After test has been completed, perform testing
on secondary containment piping at 5 psig for 1 hour.

Make repairs as required if pressure loss occurs for either piping system. Perform
tests on piping in strict accordance with manufacturer's and National Fire Protection
Association (NFPA) requirements.

Contractor shall complete items A through E of Fueling Checklist FPTPI-P8/89 and
obtain the Engineer’s initials where required.

Level Monitoring and Leak Alarm Test:

1.

Functional test of tank level gauging, leak detection, and alarm system.

3.7.10 REGULATORY BODIES

A.

API maintains several documents that address the design, fabrication, operation,

inspection, and maintenance of aboveground (ASTs) and underground (USTs) storage

tanks.

Other regulating agencies and local authorities stipulate the capacity limits of the storage
tanks:

1.

American Society of Mechanical Engineers (ASME)

2. American Society for Testing and Materials (ASTM)
3. American Water Works Association (AWWA)
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International Code Council

NACE International (Corrosion Engineers)

Petroleum Equipment Institute (PEI)

Steel Tank Institute (STI)

4
5
6. National Fire Protection Association (NFPA)
7
8
9

Underwriters Laboratories (UL)

10. American Association of State Highway Transportation Officials (AAHSTO)

11. New Jersey State Department of Environmental Protection (NJSDEP)

12. New Jersey State Department of Transportation (NJDOT)

13. New York State Department of Environmental Conservation (NYSDEC)
14. New York City Department of Transportation (NYCDOT)

15. U.S. Environmental Protection Agency (US EPA)

16. Federal Aviation Administration (FAA)

3.8 VERTICAL TRANSPORTATION

3.8.1 AMERICAN PUBLIC TRANSPORTATION ASSOCIATION (APTA)

Click here to go to the following standards:
O Heavy Duty Elevator Design Guidelines
Q Heavy Duty Escalator Design Guidelines
QO Heavy Duty Machine Roomless Elevator Design Guidelines
O Heavy Duty Moving Walkways
O Heavy Duty Traction Elevator

One of the activities within APTA is the development of standards. Standards have been developed for
bus, rail transit, and commuter rail operations, maintenance, procurement, and information technology
systems. These standards are used to achieve operational efficiencies and safety improvements in
services, facilities, and vehicles.

The objective of APTA’s Standards Program is to develop, implement, and maintain standards,
recommended practices, and design guidelines to achieve performance, reliability, efficiency, and safety
in transit system design and operation.

3.8.2 COMMERCIAL ESCALATORS VERSUS APTA HEAVY DUTY ESCALATORS

Prepared by

Patrick J. Welch

Vice President

Vertical Transportation Group
Gannett Fleming, Inc.

Background

Transit systems across the country have been using escalators to move people between the street and
trains for almost a century. In many ways, escalators have become a critical means of transportation
within the transit system.
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Currently, the American Public Transit Association (APTA) has an Escalator Committee that has
developed a draft set of guidelines for new escalator installations. While already outdated, important
strides were made in differentiating between “department store” commercial type escalators and heavy
duty escalators. This paper will contrast positive and negative aspects of escalator replacement strategy
based on using APTA guidelines for the new escalators.

What is the difference?

It is critical to understand what a heavy duty escalator is. Once that is understood, a better decision can
be made with regard to your strategy with your own escalators. APTA borrows its philosophy from the
European Escalator Code, EN115. They key here is that EN115 recognizes that there is a fundamental
difference between commercial escalators and public use escalators.

Public Use (Heavy duty for our discussion) escalators can be defined as any escalator in a public
transportation facility that is subject to 20-hours-a-day operation, with a crush load situation in any three
hour period. A crush load is defined as an escalator operating at full capacity for any 30 minutes in any
three hour period.

It is important to note that there are critical differences between the philosophies of some escalator
manufacturers. The best source for the least biased information is the APTA Elevator/Escalator Technical
Forum (EETF). This group is made up of several manufacturers, owners, consultants and various
members of the ASME A17.1 Escalator & Moving Walk committee.

The preface to the recent APTA Escalator guidelines clearly tackles this point of view head on:

This design guideline is the result of the combined efforts of the members of the APTA
Elevator and Escalator Technical Forum over the past several years. The objective is to
address the specific heavy duty escalator needs of North American Transportation
Systems. It is intended as a guideline of technical provisions for the design and
construction of escalators which can provide safe, reliable service in the harsh, heavy
usage, high abuse environment of Transportation systems. Membership of the Technical
Forum includes Transportation systems, consultants, escalator and component
manufacturers.

The preface continues:

It is expected that some manufactures will be quick to tell us that these requirements will
“add to the cost of the procurement”. We all know, from past experience, the high life
cycle maintenance costs associated with the manufacturer’s “standard” product when
used in a Transportation environment. Paying “more up front” will be more than
compensated for by the overall reduced life cycle costs. And, most importantly, will
improve customer safety, satisfaction, and convenience. The results can only be an
increase in the public’s confidence in the Transportation system’s ability to meet their
needs, and thus, an increase in ridership.

There are other key differences between heavy duty, commercial and the currently specified escalators
for WTC PATH that must be understood:

Heavy Duty vs. Commercial Duty
Based on Escalators with a 40-inch (1000 mm) Step

APTA Heavy Duty Feature Commercial* WTC Spec
2600 mm Upper Radius 1000 mm standard 1500 mm

320 pounds Design Load- brakes 190 pounds 190 pounds
320 pounds Design load machines 190 pounds 190 pounds
320 pounds Design load truss 190 pounds 190 pounds
320 pounds azziﬁiclécr);ﬁ:hain 190 pounds 190 pounds
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APTA Heavy Duty Feature Commercial* WTC Spec

<1:1000 between supports Truss Deflection No standard No standard

100,000 hours Engineered Design Life 25-30,000 hours

V-groove profile Handrail Construction U groove U-groove

Galvanizing to ASTM123 Weatherproofing I(isge;:;/;ntirzuesi may warp gg'(;/t?cr)]pi)zlzt(ijngr zinc

3 Flat Steps 2 (standard) 3

3mm Track thickness 1.5 mm 2.5 mm

high deck solid.balustrade Balustrade Glass or 3/8 inch steel H?gh deck soliq balustrade
with 16 ga. Stainless steel sandwich panel with 14 ga. Stainless steel
\r/:':tlit:éproof, high insulation motors Varies ?/r\]/:ljclear{i)cr)?]orfétfilri%h-

4 inches (100 mm) Roller diameter 3inches 3inches

*Up to 7m (23'-0") rise. Above that rise, most manufacturers have a heavier duty commercial product with larger radius, heavier
chains, tracks and occasionally, truss members.

Summary

Heavy Duty escalators will require preventive maintenance of at least twice per month and in certain
circumstances (outdoor, weather exposed), weekly maintenance will be required. What will not be
required for several years are large major repairs. This will permit transit facilities to spread their often thin
preventive maintenance resources toward equipment that has yet to be replaced or upgraded.

Commercial duty escalators are simply not designed for transit usage. Their overall life expectancy is
dramatically lower than an APTA based escalator design. Additional maintenance will be required to
maintain items not normally intended for transit use such as handrail drive systems.

Modified commercial use escalators, as designed for WTC, are the only option for rises over 23'-0", which
provide heavier chains, tracks and increased radius. However, there is little difference between a 35-foot
escalator in a department store and what would be provided in the WTC PATH station at 35 feet beyond
weather proofing and a high deck solid balustrade.

With the premise of a temporary station with a four to 5-year life span, a commercial duty escalator is
appropriate since the shortened life expectancy will still extend beyond the expected temporary station
life.

If the escalators are going to be a part of any permanent station scenario, only escalator designs based
on the APTA guidelines are appropriate.

3.8.3 ELEVATORS

Under Development

3.8.4 ESCALATORS

Under Development

3.8.5 MOVING WALKWAYS

Under Development
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3.9 PLUMBING DESIGN

3.9.1 LoAD CALCULATIONS

3.9.1.1

A.

DOMESTIC WATER SYSTEMS

Cold Water Systems

The primary task of a building cold water service and distribution system is to provide
adequate flow, pressure, and volume suitable for human consumption at every device
that uses water, even when the system is at peak demand. The designer’s task is to
ensure that this is done in a reliable, cost-effective, code compliant, and safe manner.
The major flow- and pressure-related components of a cold water distribution system
include the utility water meter and cross connection controls.

O General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 2, Chapter 5
O NYC-2008 BCCNY Chapter 6 and Appendix E

O NJ-2006 NSPC Chapter 10,17 and Appendix B

O NYS - Pending

Domestic Hot Water

Proper design of the domestic hot water supply system for any building is extremely
important. Careful planning on the basis of all available data will ensure an adequate
supply of water at the desired temperature to each fixture at all times. A properly
designed system must, of course, conform to all the regulations of the authority of having
jurisdiction (AHJ).

The design objectives for an efficient hot water distribution system include the following:

1. Providing adequate amounts of water at the prescribed temperature to all fixtures and
equipment at all times. A number of factors must be considered when sizing a
system, and experience plays a big part. Either a hot water circulation system or an
electronically heated system shall be used to allow hot water of a desired
temperature to be readily available at any fixture.

2. A system that will perform its function safely. Safety must be built into any hot water
system, and these features must operate automatically. Health concerns such as
Legionella bacterial growth also must be considered in the design.

3. The utilization of an economical heat source. This is of prime importance in
conserving energy.

4. A cost-effective and durable installation. This can be achieved by judicious selection
of the proper materials and equipment.

5. An economical operating system with reasonable maintenance. This also depends
upon the proper selection of materials and equipment.

O General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 2,
Chapter 6

NYC — 2008 BCCNY Chapter 6 and Appendix E
NJ — 2006 NSPC Chapter 10,17 and Appendix B
NYS — Pending
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3.9.1.2 SANITARY

The purpose of the sanitary drainage system is to remove effluent discharge from plumbing fixtures and
other equipment to an approved point of disposal. A sanitary drainage system generally consists of
horizontal branches, vertical stacks, a building drain inside the building, and a building sewer from the
building wall to the point of sewer disposal.

To economically design a sanitary drainage system, use the smallest pipes according to the code that
can rapidly carry away the soiled water from the individual fixtures without clogging the pipes, leaving
solids in the piping, generating excessive pneumatic pressures at points where the fixture drains connect
to the stack (which might cause the reduction of trap water seals and force sewer gases back through
inhabitable areas), and creating undue noise.

General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 2, Chapter 1
NYC — 2008 BCCNY Chapters 7, 8, 9 and 10

O NJ-2006 NSPC Chapters 9,11,12 and Appendix K

O NYS - Pending

O

3.9.1.3 VENT

Vent piping is a gravity circulation system intended to limit the pneumatic fluctuations within the sanitary
drainage-piping network to plus or minus one inch of water column. The main reasons the vent system is
integral and necessary to any drainage network are:

It prevents the loss of fixture trap seals.

Q It allows for the smooth flow of water in the drainage system.

a It limits movement of water levels in the water closet bowils.

Q It eliminates the possibility of foul gas escaping from traps into living spaces and prevents the
growth of slime and fungi.

O Iteliminates the “gurgling” of water in the drainage system.

The sanitary vent is closely integrated with the sanitary drainage.

General: 2006 ASPE Plumbing Engineering Design Handbook Volume 2, Chapter 3
NYC — 2008 BCCNY Chapters 7, 8, 9, and 10

O NJ-2006 NSPC Chapters 9, 11, 12 and Appendix K

O NYS - Pending

O

3.9.14 STORM

Storm-drainage systems convey rainwater from buildings, surface runoff from all types of precipitation,
groundwater, and subsurface water to an approved point of disposal. Building sites shall be provided with
a means for draining paved areas, areaways, yards, and all other areas where the collection or
uncontrolled flow of rainwater could cause damage to a building, overload local streams, or present a
hazard to the public.

General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 2, Chapter 4

O NYC - 2008 BCCNY Chapters 11 and 10
O NJ-—2006 NSPC Chapter 13 and Appendix A
O NYS - Pending
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3.9.15 IRRIGATION SYSTEMS

The function of irrigation systems is to provide and distribute a predetermined amount of water in order to
economically produce and/or maintain ornamental shrubs, cultivated lawns, and other large turf areas.
Factors that are considered for the basic design of an irrigation network include water quality and
requirements, soil considerations, system concepts, and the components.

O General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 3 Chapter 4

3.9.1.6 NATURAL GAS

Natural gas (NG) is obtained from a franchised public utility obligated to provide gas to all who request
this service. There are different types of services a utility may provide, each with a different cost. They
include the following:

A. Firm Service. This service provides constant supply of gas under all conditions.

B. Interruptible Service. This service allows the utility to stop gas supply under certain
conditions and proper notification and to start service when the conditions no longer exist.
The most common reason for this interruption is the ambient temperature falls below a
predetermined point.

C. Light or Heavy Process Service. This service is provided for process or other industrial
use. The quantity of gas must meet utility company requirements.

D. Commercial or Industrial Service. This type of service is used for heating or cooling loads
for this class of building.

E. Transportation Gas Service. This is used when the gas is purchased directly from the
producer (or wellhead) and not directly from the utility company. The gas actually is
carried in the utility mains, and there is a charge for this use.

General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 2, Chapter 7
NYC - Pending

O NJ-Pending

O NYS - Pending

O

3.9.1.7 COMPRESSED AIR

Compressed air is used to produce linear motion, as is required in hand tools, air hammers, paving
breakers, rock drills, paint chippers, and vibrators. It also is employed to actuate linear movement through
a piston and cylinder or a diaphragm for air-actuated valves, doors, dampers, brakes, etc. Atomizing,
spraying, and moving hard-to-pump fluids are other applications. Compressed air can be bubbled up to
measure fluid levels, agitate liquids, and inhibit ice formation in bodies of water. Another use of
compressed air is for instrumentation. Air circuits solve the mot complex problems in automatic control,
starting/stopping, and modulation of valves, machines, and processes.

General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 3, Chapter 9
NYC — Pending

O NJ-Pending

O NYS - Pending

O

3.9.1.8 VACUUM SYSTEMS

A “vacuum” is any air pressure that is lower than atmospheric pressure. Vacuum is used by having air at
atmospheric pressure enter a piping system that has a lower pressure. The way most vacuum systems
function is that air becomes the transporting medium for any gas or suspended solids and the negative
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pressure provides the energy for transportation. These two essential factors operate in inverse proportion:
as the airflow increases, the vacuum pressure decreases.

O General: 2006 ASPE Plumbing Engineering Design Handbook, Volume 2 Chapter 10

3.9.1.9 CONTROLS

Under Development

3.9.1.10 SCADA

Under Development

3.9.1.11 FLOAT LEVEL /PRESSURE SWITCHES

Under Development

3.9.1.12 SEQUENCE OF OPERATION

Under Development

3.9.1.13 I/O POINT LIST

Under Development

3.9.1.14 SUSTAINABILITY AND ENERGY EFFICIENT DESIGN (GREY/BLACK WATER)

One of the means of conserving water is to recycle it. Non-potable water systems that use non-sanitary
recycled water are commonly referred to as gray water (water reuse) systems. When approved,
recovered, and filtered sanitary water is used, the system is called a black system.

There is no single definition of gray water. The definitions of a variety of recycled waters are
interchangeable. In general, the term gray water is intended to include appropriately treated water that
has been recovered from typical fixtures such as lavatories, bathtubs, showers, and clothes washers.
Waste potentially containing grease, such as that from kitchens and dishwashers, as well as waste from
food disposals in the kitchens is excluded due to the possibility of solid articles. Recycled water is
intended to include clean water additionally treated to remove bacteria, heavy metals, and organic
material. Black water, on the other hand, is water recovered from plumbing fixtures discharging human
excrement, such as water closets and urinals, and cooling-tower water (because of the chemicals
involved in its treatment).

3.9.1.15 PLUMBING FIXTURES

A plumbing fixture is supplied with water, discharges water and/or waste, and performs a function for the
user. Each fixture is designed for a specific activity to maintain public health and sanitation. As such,
plumbing fixtures are often referred to as “sanitary ware.”

The standard plumbing fixtures used in a plumbing system include:

Water closets O Drinking fountains
O Urinals aQ Showers
O Lavatories O Bath clubs
O Kitchen sink O Bidets
O Service sinks O Floor drains
Q Sinks O Emergency fixtures
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Q Laundry Trays

In addition, there are fixture fittings used in connection with these plumbing fixtures, including:

A. Faucets and fixture fittings
B. Shower valves
C. Tub fillers

General: 2003 ASPE Plumbing Engineering Design Handbook 4 Chapter 1
NYC — 2008 BCCNY Chapter 4

O NJ-2006 NSPC Chapter 7 and Appendix D

O NYS - Pending

O

3.9.1.16 EMERGENCY FIXTURES

The two types of emergency fixtures are the emergency shower and the eyewash station. These fixtures
are designed to wash a victim with large volumes of water when there is a chemical spill or burn or
another hazardous material is spilled on an individual.

Emergency fixtures are normally required by OSHA regulations. In industrial buildings and chemical
laboratories, emergency fixtures are sometimes added at the owner’s request in addition to the minimum
number required by OSHA.

3.9.1.17 EXPANSION TANKS

When you heat water, it expands. If this expansion occurs in a closed system, dangerous water pressures
can be created. A domestic hot-water system can be a closed system. When hot-water fixtures are closed
and the cold-water supply piping has backflow preventers, or any other device can isolate the domestic
hot-water system from the rest of the domestic hot-water supply, a closed system can be created.

These pressures can quickly rise to a point at which the relief valve on the water heater will unseat, thus
relieving the pressure but at the same time compromising the integrity of the relief valve. A relief valve
installed on a water heater is not control valve but a safety valve. It is not designed or intended for
continuous usage. Repeated excessive pressures can lead to equipment and pipe failure and personal
injury.

3.9.1.18 INDUSTRIAL WASTE WATER

Industrial waste water is a generic term used to describe non-sanitary (plumbing) effluent, such as that
typically found in chemical, pharmaceutical, and other manufacturing facilities. The definition also
includes storm-water runoff discharged from any industrial activity site considered harmful by the
Environmental Protection Agency (EPA).

O General: 2003 ASPE
QO Grease Interceptor:

O Sand Interceptor:

3.9.1.19 AIR COMPRESSORS

Under Development

3.9.1.20 PLUMBING GENERAL

A. PVC piping shall not be used above ground within buildings.
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B. Fire standpipe hose shall be approved 100% synthetic single jacket fire hose.

C. Clamps for no-hub piping shall be those manufactured by Clamp-all Corp, Huskey SD
series 4000 or approved equal.

D. All hubless pipes shall be anchored at each side of hub and at 5-foot intervals.

E. In demolition work, unused piping shall not be abandoned in place. Piping shall be

removed back to source or point of discharge, and the resulting openings plugged and
sealed. Such work shall be shown on the drawings.

F. Oil separator effluents shall be discharged into the sanitary sewer system.

G. Toilet rooms with two or more plumbing fixtures shall be provided with floor drains.
3.9.2 FIRE PROTECTION DESIGN

3.9.2.1 FIRE PROTECTION SYSTEMS

There are two distinct purposes of fire protection: life safety and property protection. Although providing
for one generally results in some protection for the other, the two goals are not mutually inclusive. A
program that provides early notification for an evacuation of the building’s occupants meets the objective
of life safety; however, it provides no protection for property. Conversely, it is possible that adequate
property protection provisions might not suffice to protect life.
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SYSTEM DESIGN

Fire Hazard Evaluation

The first step in the design of an automatic sprinkler system is the determination of the
overall fire hazard. The key factors affecting the overall fire hazard are the following:

O

O 0O O

Type of building construction.
External building exposures.
The building occupancy.

Fire growth rate.

The combustible fuel loading of the contents.

Automatic Sprinkler-system Selection

Once evaluations have been made of the fire hazard and the water supply, the type of
sprinkler system to be installed can be selected. There are five basic types of system:

1.

Wet-pipe System. This system employs automatic (closed, fusible link or glass-bulb
type) sprinklers attached to piping containing water under pressure at all times. When
fire occurs, individual sprinklers are actuated by the heat, and water flows
immediately. This system is generally used whenever there is no danger of the water
in the pipes freezing and there are no special conditions requiring one of the other
systems.

Dry-pipe System. This has automatic sprinklers attached to piping containing air
under pressure. When a sprinkler’s sealed orifice is opened by heat from a fire, air
pressure is reduced, the dry-pipe valve is then opened by water pressure, and water
flows to any opened sprinklers. Dry-pipe systems operate more slowly than wet types
and are more expensive to install and to maintain. For these reasons, they are
normally installed only where necessary, generally where freezing is a problem.

Pre-action System. This is installed where there is a need to counteract the
operational delay of a conventional dry-pipe system and to eliminate the danger of
water discharge resulting from accidental damage to automatic sprinklers or piping.
In a pre-action system, the water-supply valve (deluge valve) is actuated
independently of the opening of the sprinklers, i.e., the valve is opened by the
operation of an automatic fire-detection system and not by the fusing of sprinklers.

Deluge System. The purpose of a deluge system is to deliver water to the entire area
of a fire in the least amount of time possible. It accomplishes this by admitting water
to sprinklers or spray nozzles that are open at all times. By using automatic fire-
detection devices of the type used in pre-action systems or controls designed for
individual hazards, it can apply water to fire more quickly than is possible with a
system whose operation depends on the opening of sprinklers as the fire spreads.
Deluge systems are suitable for extra-hazard occupancies in which flammable liquids
are handled or stored, and where there is a possibility that fire may flash ahead of the
operation of ordinary automatic sprinklers.

Combined Dry-pipe and Pre-action System. This type of sprinkler system is one that
employs automatic sprinklers attached to a piping system containing air under
pressure and has a supplemental fire-detection system installed in the same areas as
the sprinklers. Operation of the fire-detection system, as by a fire, actuates tripping
devices that open dry-pipe valves simultaneously and without loss of air pressure in
the system. Operation of the fire-detection system also opens approved air-exhaust
valves at the end of the feed main, which facilitate the filling of the system with water,
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which usually precedes the opening of sprinklers. The fire-detection system also
serves as an automatic, early-warning fire-alarm system.

O Refer to NFPA Standard 13

3.9.2.3 SPRINKLER HYDRAULIC CALCULATIONS
Sprinkler systems shall be hydraulically designed.

Sprinkler systems can be hydraulically calculated to ensure adequate protection where non-calculated
systems might prove deficient and to save money by mathematically demonstrating that the smaller pipe
can do the job. Three methods of applying hydraulic calculations are doing it manually, using computer
programs such as Hass, or book sizing.

The information required for hydraulic calculations include:
A. Water-supply information
Static pressure, psi (kPa).

Residual pressure, psi (kPa).
Flow rate, gpm (L/s).

Location and elevation of test.
Total supply available.

akrwn B

B. Hazard classification
By insurance company or NFPA standards.

Density and area requirements.
Duration of flow requirements.
Hose stream allowance.
Pressure allowance.

agrwd B

C. Piping material (friction loss)
1. Lightwall pipe.

2. Schedule 40 pipe.
3. Copper.
4. Cement-lined pipe.

D. Sprinkler heads
1. Obtain sprinkler head “K” factor from technical data sheets.

2. Temperature rating.
3. Special coating requirements.
a

Refer to NFPA Standard 13

3.9.24 STANDPIPE SYSTEMS

Standpipe systems can be classified into three categories as defined by the National Fire Protection
Association in Standard no. 14, “Standpipe and Hose Systems”. The purpose of installing a standpipe
system is to provide a readily accessible water supply for fire-department personnel and/or trained
occupant use during fire situations.

A. Classifications

1. Class I. For use by fire departments and those trained in handling heavy fire streams,
2 % inch (65mm) hose.
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2. Class Il. For use primarily by the building occupants until the arrival of the fire
department, 1 ¥ inch (40 mm) hose.

3. Class lll. For use either by fire departments and those trained in handling heavy hose
streams, 2 % inch (65mm) hose, or by the building occupants, 1 ¥ inch (40mm)
hose.

O Refer to NFPA Standard 14

CLEAN AGENT - SPECIAL EXTINGUISHING SYSTEMS

Gaseous Fire-Suppression System

For many years, halogenated agent (Halon 1211 and Halon 1301) fire-suppression
systems were utilized to protect high-value equipment, materials, and buildings. Halon
1301 was a particularly good extinguishing agent as it interfered with the chain reaction of
fire, left no residues, and was nontoxic. Halons contain compounds which are commonly
known as “chlorofluorocarbons” (CFCs). Both Halon 1211 and Halon 1301 were phased
out of production in 1994, except for essential uses. The current replacement fire-
suppression gases for Halon 1301 are inert gases such as FM 200 Systems, and other
clean extinguishing agents.

O Refer to NFPA Standard 2001.
O Referto FM 200
Dry-Chemical Extinguishing System

The total flooding system consist of a supply of dry chemical permanently connected to
fixed discharge piping, with fixed nozzles discharging into an enclosed space or
enclosure around a hazard. The system may be:

Engineered. These systems are based on known factors of chemical flow, pressure,
friction losses, and pressure drops. Detection and activation are by automatic operation
using either electric, electronic, or mechanical detection and discharge. Many authorities
require a full discharge test after installation for verification of the effectiveness of such a
system or require a room air-pressure test.

Pre-Engineered. These systems have been fire-tested for a listing with a recognized
laboratory. The manufacturer’s instructions are specific regarding installation, pipe size,
nozzle pressures, and types and quantities of chemicals to be used. Most pre-engineered
systems are designed for automatic operation, using electric, electronic, or mechanical
detection and discharge. A manual pull station is required to be installed at an exit.

Dry-Powder Extinguishing System

Dry-powder extinguishing agents are different from dry-chemical extinguishing agents
and are effectively used to put out combustible metal fires. No extinguisher can be used
universally on all fires involving combustible metals, and such fires should not be fought
by untrained personnel. Several proprietary dry powders are currently available; however,
none should be used without first consulting the manufacturer.

0O Refer to NFPA Standards 17 & 17A
Foam Extinguishing System

1. Foam, mostly a mass of air- or gas-filled bubbles formed by chemical or mechanical
means, is most useful in controlling fires involving flammable liquids with a low flash
point and specific gravity that are lighter than water. The mass of bubbles forms a
cohesive blanket that extinguishes the fire by excluding air and cooling the surface
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and by separating the fuel from the fire. There are distinct types of foam available
that are suitable for fire control.

2. Mechanical Foam. This type of foam is made by the mechanical mixing of water and
synthetics. Examples include Aqueous Film-Forming Foam (AFFF) and alcohol-
resistant foams; a fluoroprotein-mixed chemical concentrate, and a protein-mixed
chemical concentrate.

3. High-Expansion Foam. This foam can be generated in volumes that are 100-1000
times that of the water used. The foam is formed by the passage of air through a
screen constantly wetted by a solution of chemical concentrate, which usually has a
detergent base.
3.9.2.6 PIPE SIZING AND DISTRIBUTION

Schedule 40 galvanized piping shall be used for dry pipe and pre-action sprinkler systems.

3.9.2.7 EQUIPMENT SELECTION
Selection Considerations
Capacity
Redundancy

Physical Dimensions

Maintenance

O 0o 0 O

Physical Dimensions

3.9.2.8 PumpPs
A. Sump and Ejector Pumps

A sump pump is designed to transport clear, non-sanitary wastewater with some turbidity
and suspended solids no larger than sand drains. An ejector pump is designed to
transport sanitary waste and larger solids suspended in the effluent. All effluent is a liquid
with solids suspended in it, but has the same hydraulic characteristics as water. The
distinction between sump and ejector pumps is more terminology than actual fact.

Building drains that cannot flow directly into a sewer by gravity must be discharged into a
covered basin from which fluid is lifted into the building’s gravity drainage system by
automatic pump equipment or by any equally efficient method approved by the
administrative authority.
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Domestic Water System Booster Pumps

A domestic water system booster pump system is considered when it is determined that
city water pressure or well pump pressure is not sufficient to meet the water supply
demands of a building. The pump system may be for the entire building, for the upper
floors in one or more zones, or for select equipment connections having high-pressure
requirements.

Fire Pump

The fire pump is the first line of defense against fire damage. The applicable NFPA
standard is no. 20. Fire pumps are used to supply water for automatic sprinkler systems,
standpipes, and fire hydrants. NFPA standard no. 20 classifies horizontal split-case fire
pumps for positive suction pressure. Vertical turbine pumps are used when suction lift is
required. Labeled fire pumps are made in specific sizes — 500, 750, 1000, 1500, 2000,
and 2500 gpm (31.5, 47.3, 63, 94.5, 126, and 157.5 L/s).

The fire pump must meet the following requirements:

1. Each pump must be capable of withstanding a hydrostatic pressure of twice the
maximum pressure.

2. Pumps must furnish not less than 150% of the rated head at 65% of rated pressure
(shut-off not to exceed 120% of the rated pressure).

3. The maximum pump brake horsepower must not exceed the rating of the particular
driver.

Q General: 2003 ASPE Plumbing Engineering Design Handbook 4 Chapter 4.

3.9.2.9 FIRE PROTECTION GENERAL

Where an automatic sprinkler system is required by code in a building or space, sprinklers must also be
provided in the following areas:

A. Electrical equipment rooms, rooms containing electrical equipment, or electrical closets
so that sprinkler protection is provided throughout the building.

B. Concealed conveyor spaces inaccessible to firefighting equipment shall be provided with
a sprinkler system above the conveyor assembly. Spaces over all types of ceilings are
considered inaccessible.

C. Schedule 40 galvanized piping shall be used for dry pipe sprinkler systems.

3.10 SUSTAINABILITY AND ENERGY EFFICIENT DESIGN

3.11

3.12

SEISMIC RESTRAINTS FOR DuCT AND PIPE — FEMA GUIDE

CLIMATE CHANGE RESILIENCY

Climate change forecasts show that the region will more frequently experience severe storms,
flooding, and heat waves. Climate change poses significant risks to infrastructure. Various studies
on resilience help the understanding of the potential impacts of climate change on infrastructure. .

For all climate projections, refer to Design Guidelines - Climate Resilience chapter. These
impacts include:

Sea Level Rise

Severe Storms (Increased Intensity and Frequency)
Increase in Average Temperature

Extreme Heat (Days over 90 Degrees)

[ Wy
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Increase in Average Precipitation
Increase in Rainfall Intensity
Increase in Ice Storms

Higher Winds

Increase in Seismicity

Considering these impacts, the following are criteria to be considered to increase the respective
mechanical system category’s resiliency to the effects of climate change:

A. HVAC
1. Raise mechanical equipment above a flood level, if warranted, and elevate control
equipment above a flood level. (see Design Guidelines - Climate Resilience chapter for
flood protection levels)
2. Use the latest ASHRAE Handbook of Fundamentals for climatic design data and provide
N+1 system redundancy for critical facilities.
3. Supports for mechanical equipment are to be consistent with structural design criteria

established for wind loads and seismic design.

B. Auviation Fueling

1.

Raise mechanical equipment above a flood level, if warranted, and elevate control
equipment above a flood level (see Design Guidelines - Climate Resilience chapter for
flood protection levels).

Supports for mechanical equipment are to be consistent with structural design criteria
established for wind loads and seismic design.

C. Fuel Storage

1.

Raise mechanical equipment above a flood level, if warranted, and elevate control
equipment above a flood level (see Design Guidelines - Climate Resilience chapter for
flood protection levels).

Supports for mechanical equipment are to be consistent with structural design criteria
established for seismic design.

D. Vertical Transportation

1. Raise mechanical equipment above a flood level, if warranted, and elevate control
equipment above a flood level (see Design Guidelines - Climate Resilience chapter for
flood protection levels).

2. Supports for mechanical equipment are to be consistent with structural design criteria
established or seismic design.

E. Plumbing

1. Specify a submersible type pumping system, if warranted, and provide N+1 system
redundancy for critical facilities.

2. Evaluate potential pressure drop of domestic water supply and develop adaptation
strategies for the plumbing system design.

3. Adjust the drain sizes and/or the design rainfall rate for the plumbing system design (see

Design Guidelines - Climate Resilience chapter for flood protection levels).

F. Fire Protection
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1. Raise mechanical equipment above a flood level, if warranted, and elevate control
equipment above a flood level (see Design Guidelines - Climate Resilience chapter for
flood protection levels).

2. Evaluate potential pressure drop of fire water supply and develop adaptation strategies
for the fire protection system design.

3. Supports for fire protection system are to be consistent with structural design criteria
established for seismic design.

The criteria shall not replace professional design analyses nor are the criteria intended to limit innovative
design where equal performance in value, safety, and maintenance economy can be demonstrated. The
design team shall be responsible for producing designs that comply with the criteria in addition to all
applicable codes, ordinances, statutes, rules, regulations, and laws. Any conflict between the criteria and
an applicable code, ordinance, statute, rule, regulation, and/or law shall be addressed with the respective
functional chief. It is also recognized that the criteria are not universally applicable to every project. There
may be instances where criteria may not be appropriate. If the design professional believes that a

deviation from the criteria is warranted, such a deviation shall be submitted in writing for approval to the
respective functional chief.

For future details regarding resiliency design guidelines, refer to Chapter entitled “Design Guidelines -
Climate Resilience”
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4.0 DETAILS, NOTES, & CUSTOM SPECIFICATIONS

4.1 ABBREVIATIONS AND SYMBOLS

4.2 GENERAL NOTES

File Name General Note Description

GNOO

Standard Notes

GNO1

Protection of Existing Installation

GNO1

Facility Operation

GNO1

Field Verification of Dimensions

GNO1

Materials dimension

GNO1

Shutdown / Start-Up

GNO1

Start-Up of Field Work

GNO1

Materials Disposal

GNO02

New York City Seismic Notes

GNO3

New Jersey Seismic Notes

GNO4

General Seismic Notes

GNO5

NYC Controlled Inspection

GNO6

Refrigeration Equipment

GNO7

Temporary Chilled Water Plant

GNO08

Temporary HVAC Equipment

GNO09

Net Cost Notes

GN10

New York City Seismic Notes

GN11

NYC Controlled Inspection

GN12

Combination Fire/Air Dampers - Equipment Notes

GN12

Holding Frames for Air Filters - Equipment Notes

GN12

Air Filters - Equipment Notes

GN12

Intake and Exhaust Louvers - Equipment Notes

GN12

Motorized Damper for Generator Exhaust - Equipment Notes

GN13

Net Cost Notes

GN14

NYC Seismic Notes

GN15

Protection of Existing Installation - General Site work

GN15

Facility Operation - General Site work

GN15

Field Verification of Dimensions - General Site work

GN15

Materials dimension - General Site work

GN15

Shutdown / Start-Up - General Site work

GN15

Start-Up of Field Work - General Site work

GN15

Materials Disposal - General Site work

GN15

Standard Notes

GN15

General Notes

GN15

Construction Staging
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File Name General Note Description

GN15 Underground Storage Tank - Specific Equipment
GN15 Emergency Generators - Specific Equipment
GN15 Water Treatment - Specific Equipment
GN15 Boilers - Specific Equipment

GN15 Manufacturer's Recommendations - Installation Notes
GN15 Operational - Installation Notes

GN15 Piping

GN15 Steam Piping

GN15 Ductwork

GN15 Leakage Test - Ductwork

GN15 Acoustic Attenuation - Ductwork

GN15 Architectural Notes

GN15 Electrical Notes

GN15 Structural Notes

GN15 Special Conditions

GN16 Refrigeration Equipment

GN17 New York City Seismic Notes

GN18 New Jersey Seismic Notes

GN19 Seismic Notes

GN20 Temporary Chilled Water Plant

GN21 Temporary HVAC equipment

GN22 General Notes

GN22 Abbreviations

GN22 Symbols

4.3 EQUPMENT SCHEDULES
From Elite Software (2003)

4.3.1 HVAC SCHEDULES

Detail # Description

HSC101 Rooftop packaged heat pump unit schedule
HSC102 Rooftop air conditioning unit schedule
HSC103 Rooftop air handling unit schedule

HSC104 Air handling unit schedule

HSC105 Gas fire furnace schedule

HSC106 Oil fired furnace schedule

HSC107 Fan coil unit schedule

HSC108 Unit ventilator schedule

HSC109 Room air conditioner schedule

HSC110 Gas fired unit ventilator schedule
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Detail # Description

HSC111 Outdoor gas fired furnace schedule

HSC112 Ductless split air conditioning system schedule
HSC113 Multi-zone ductless split air conditioning system schedule
HSC114 Packaged terminal heat pump schedule
HSC115 Air cooled heat pump schedule

HSC116 Split system heat pump - indoor unit schedule
HSC117 Split system heat pump - outdoor unit schedule
HSC118 Heat pump unit - water cooled schedule
HSC119 Grille-Register - Diffuser schedule

HSC120 Air distribution devices

HSC121 Ceiling diffuser schedule

HSC122 Fan schedule

HSC123 Rotary turbine ventilator schedule

HSC124 Gravity relief vent schedule

HSC125 Gas fired cast iron hot water boiler schedule
HSC126 Oil fired cast iron boiler schedule

HSC127 Cooling tower schedule

HSC128 Air cooled chiller schedule

HSC129 Pump schedule

HSC130 Hot water coil schedule

HSC131 Hot water unit heater schedule

HSC132 VAV terminal with hot water reheat schedule
HSC133 VAV terminal with electric reheat schedule
HSC134 Kitchen exhaust hood schedule

HSC135 Radiant heater schedule

HSC136 Louver schedule

HSC137 Emergency generator schedule

HSC138 Convector heater schedule

HSC139 Duct furnace schedule

HSC140 VAV terminal for interior zone schedule
HSC141 Electric duct heater schedule

HSC142 Air cooled condensing unit schedule

HSC143 Electric cabinet heater schedule

HSC144 Electric baseboard heater schedule

HSC145 Electric unit heater schedule

HSC146 Ventilation schedule

HSC147 Ventilation schedule

HSC148 Energy Audit

4.3.2 PLUMBING SCHEDULES
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Detail No. Description

SCHEDPO1 Plumbing Fixture Schedule
SCHEDPO02 Gas Fired Water Heater Schedule
SCHEDPO3 Electric Water Heater Schedule
SCHEDPO4 Plumbing Equipment Schedule
SCHEDPO5 Water Hammer Arrestors Schedule
SCHEDPO6 Pump Schedule

SCHEDPOQ7 Drainage Fixture Unit Schedule
SCHEDPOS8 Piping Materials/Insulation Schedule
SCHEDPOQ9 Water Fixture Unit Summary
SCHEDP10 Grease Recovery Unit Schedule

4.4 DETAILS

441 HVAC

4.4,1.1 REFERENCE ONLY

HVAC Details as published by CAD Details of New Hampshire are the most complete set of CAD HVAC
details available on the market today. Unlike other CAD HVAC packages, which have only details, HVAC
Details offered by CAD Details of New Hampshire includes standardized schedules, notes, and symbols.
Therefore, with this set of details, the HVAC Engineer has a strong foundation from which to assemble

design dr

awings.

HVAC Details are not intended to be the sole source of information relied upon for the design of HVAC
systems, but an aid. In preparing design drawings, the Engineer's judgment and experience should be the
basis on which all decisions are made.

Table of Contents

Section 1.

Section 2.
Section 3.
Section 4.

HVAC Details

Part A: Air Handling Equipment and Accessories
Part B: Ductwork and Air Distribution Devices
Part C: Fans and Exhaust Systems Equipment
Part D: Piping and Piping Systems
Part E: Miscellaneous HVAC Details

HVAC Schedules
HVAC Symbols
HVAC Notes
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Section 1 - Part A
Air Handling Equipment and Accessories

Gas-Fired Rooftop HVAC Unit Detalil

HD102

Rooftop Packaged HVAC Unit Detail

HD103

Rooftop Packaged Heat Pump Unit

HD104

Rooftop Packaged HVAC Unit Detail with Horizontal Supply/Return Ducts

HD105

Rooftop Equipment Curb Detail

HD106

Equipment Mounting Curb Detail

HD107

Thycurb Retromate Curb Adaptor

HD108

Metal Roof Curb Detail

HD109

Horizontal Pulse Gas Furnace Detail

HD110

Upflow Gas Furnace with DX Cooling Coil

HD111

Horizontal Gas Furnace with Cooling Coll

HD112

Upflow Gas Furnace Detail

HD113

Gas-Fired Upflow Furnace Detail

HD114

Concentric Wall Termination installation Detail

HD115

Concentric Flat Roof Termination Installation Detail

HD116

Concentric Sloped Roof Termination Installation Detall

HD117

Horizontal Air Handling Unit with Attached Hot Water Coil Detail

HD118

Upflow Vertical Air Handling Unit with Attached Hot Water Coil Detail

HD119

Air-Cooled Condensing Unit-Slab Mounted at Grade

HD120

Condensing Unit Mounted on Low Slope Roof

HD121

Packaged Through Wall Terminal Heat Pump Detail

HD122

Make-Up Air Unit Mounted at Grade

HD123

Gas-Fired Unit Heater Detail

HD124

Electric Unit Heater Mounting Detail

HD125

Horizontal Hot Water Unit Heater Detail

HD126

Kitchen Hood Exhaust and Make-Up Air System

HD127

Split System Heat Pump Detail

HD128

Split System Heat Pump Detail

HD129

Air Conditioning System Detail with Horizontal Air Handling Unit and Roof
Mounted Condensing Unit

HD130

Air Conditioning System Detail with Vertical Air Handling Unit and Roof
Mounted Condensing Unit

HD131

Air Conditioning System Detail with Vertical Air Handling Unit and
Condensing Unit Mounted at Grade

HD132

Ductless Split-System with Multiple Air Handling Units Detail

HD133

Condensate Drain Detail

HD134

Condensate Drain Detail
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Section 1 - Part B
Ductwork and Air Distribution Devices

Duct Construction Minimum Sheet Metal Thickness

HD202

Thickness and Reinforcing Schedule-Low Pressure Ductwork

HD203

Details of Low Velocity Layout

HD204

Typical Low Pressure Branch Duct Take-Off

HD205

Typical Return Air Branch Duct Take-Off

HD206

Typical Supply Air Branch Duct Take-Off

HD207

Typical Low Pressure Branch Duct Take-Off

HD208

Duct Branch Take-Off Detail

HD209

Duct Tee Connection Detail

HD210

Typical Flexible Duct Connection

HD211

Duct Penetration Through Non-Fire Rated Wall

HD212

Duct Penetration Through Roof

HD213

Typical Kitchen Exhaust-Base of Riser Detail

HD214

Typical Toilet Exhaust Boot Connection Detail

HD215

Rectangular Flexible Connection Detall

HD216

Flat Roof Cap Detall

HD217

Roof Jack Detail

HD218

Hanger and Support Details for Low Pressure Ductwork

HD219

Hanger and Support Details for Medium and High Pressure Ductwork

HD220

Typical Center Bracing for Rectangular Ducts

HD221

Duct Support on Roof Detail

HD222

Typical Diffuser Connection

HD223

Typical Diffuser Connection

HD224

Linear Diffuser Connection

HD225

Wall Mounted Supply Register Detail

HD226

Wall Mounted Return Air Grille Detail

HD227

Security Bar Duct Opening Detalil

HD228

Diffuser Patterns

HD229

Fire Damper Installation Details

HD230

Fire Damper at Supply Register or Return Air Grille Detail

HD231

Terminal Box Connection

HD232

Terminal Air Unit Duct Connection

HD233

Electric Duct Heater Installation

HD234

Reheat Coil at Trunk Detail
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Section 1 - Part C
Fans and Exhaust Systems Equipment

Roof Fan Mounting Detail

HD302

Roof Mounted Exhaust Fan Detail

HD303

Roof Mounted Kitchen Exhaust Fan Detail

HD304

Roof Intake and Relief Ventilator Detail

HD305

Roof Exhaust Fan Detail

HD306

Intake Air Hood with Motorized Louver Detail

HD307

Penthouse Roof Ventilator with Curb Detail

HD308

Exhaust Fan Roof Cap

HD309

Gravity Relief Vent Detalil

HD310

Thycurb Ridge Gravity Roof Ventilator

HD311

Rotary Turbine Vent Detail

HD312

Centrifugal Wall Exhaust Fan Detail

HD313

Centrifugal Wall Exhauster for Kitchen Hood Exhaust Detail

HD314

Wall Mounted Breezeway Fan Detail

HD315

Exhaust Fan on Roof

HD316

Radio Isotope Laboratory Hood Detall

HD317

Centrifugal In-Line Fan Detail

HD318

In-Line Ceiling Exhaust Fan Detail

HD319

Ceiling Exhaust Fan Detail

HD320

Ceiling Exhaust Fan Detail

HD321

Ceiling Exhaust Fan Detail

HD322

Bathroom Exhaust Fan Detail and Sidewall Discharge

HD323

Incline Ceiling Exhaust Fan Detalil

HD324

Ducted Ceiling Exhaust Fan Detail

HD325

Local Lab Exhaust Hood Detail

HD326

Rooftop Smoke Vent
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HD401

Mechanical - Design Guidelines

Section 1 - Part D
Piping and Piping Systems

Piping Arrangement - Chilled/Hot Water Coil - AHU Mounted

HD402

Piping Arrangement - Chilled Water Coil - AHU Mounted

HD403

Piping Arrangement - 4 Pipe Fan Coil Unit

HD404

Piping Arrangement - Chilled/Hot Water Reheat Coil - Duct Mounted

HD405

Piping Arrangement - Chilled Water Coil - AHU Mounted

HD406

Chilled Water/Hot Water Coil Piping Detail

HD407

Piping Arrangement - Hot Water Preheat Coil - AHU Mounted

HD408

Piping Arrangement - Hot Water Reheat Coil - Duct Mounted

HD409

Piping Arrangement - Hot Water Reheat Coil - Duct Mounted

HD410

Piping Arrangement - Cabinet Unit Heater

HD411

Piping Arrangement - Cabinet Unit Heater with Straight Through Control
Valve

HD412

Piping Arrangement - Hot Water Unit Heater with No Control Valve

HD413

Piping Arrangement - Hot Water Unit Heater

HD414

Steam Coil Piping

HD415

Piping Arrangement - Steam Preheat Coil

HD416

Piping Arrangement - Steam Reheat Coil

HD417

Piping Arrangement - Multiple Steam Heating Coil

HD418

Piping Arrangement - Steam Pressure Reducing Station

HD419

Piping Arrangement - Steam Drip

HD420

Steam Drip Details

HD421

Boiler Hot Water Piping Detail

HD422

Oil Fired Cast Iron Boiler Piping Detail

HD423

Gas Fired Boiler Detail

HD424

Typical Fin Tube Radiation Piping Detalil

HD425

Typical Fin Tube Radiation Piping Detail

HD426

Piping Arrangement - Typical Pump Piping

HD427

In-Line Circulating Pump Detail

HD428

End Suction Centrifugal Pump Installation Detail

HD429

Piping Arrangement - Condensate Pump

HD430

Piping Arrangement - Condensate Pump

HD431

Vertical Flash Tank Detail

HD432

Flash Tank Detail

HD433

Pipe Sleeve Through Wall Detail

HD434

Pipe Sleeve Through Wall Detail

HD435

Pipe Sleeve Through Floor Detail

HD436

QOil Supply System Piping Schematic

HD437

Humidifier Piping Detail

HD438

Clevis Type Pipe Support For Nonmetallic Pipe
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HD439 Clamp Type Pipe Hanger

HD440 Clevis Type Pipe Hanger for Insulated Pipe
HD441 Roller Pipe Hanger Detail

HD442 Pipe Covering Protection Saddle Detalil

HD443 Typical Clevis Hanger Detail

HD444 Pipe Support Roller Detail

HD445 Pipe Guide Detail

HD446 Side Beam Clamps for Equipment or Pipe Support
HD447 Beam Clamps for Pipe or Equipment Support
HD448 Steel Bar Joist Pipe Support

HD449 Concrete Anchor for Support of Pipes and Equipment
HD450 Riser Support Detail

HD451 Gas Connection to Equipment Detall

HD452 Roof Curb for Gas Line Penetration Detail

Detail # Description

Section 1 - Part E
Miscellaneous HVAC Details

HD501 Kitchen Exhaust Hood Detail - Energy Efficient

HD502 Fire Protection System for Kitchen Exhaust Hood Detail
HD503 Emergency Generator Installation Detail

HD504 Motorized Louver Details

HD505 Gas Vent Through Pitched Roof Detail

HD506 Typical Factory - Built Chimney Through Floor Installation Detail
HD507 Gas Vent System Up Exterior Wall Detall

HD508 Air Maintenance Device

HD509 Motor Operated Damper Variable Volume Control
HD510 Vent Through Roof Detalil

HD511 Stack Outlet and Rain Cap Assembly

HD512 Roof Curbs

HD513 Uninsulated Curb for Insulated Roof Deck

Detail # Description

Section 2.0
HVAC Schedules

HSC101 Rooftop Packaged Heat Pump Unit Schedule
HSC102 Rooftop Air Conditioning Unit Schedule
HSC103 Rooftop Air Handling Unit Schedule

HSC104 Air Handling Unit Schedule

HSC105 Gas-Fire Furnace Schedule
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Detail # Description

HSC106 Oil-Fired Furnace Schedule

HSC107 Fan Coil Unit Schedule

HSC108 Unit Ventilator Schedule

HSC109 Room Air Conditioner Schedule

HSC110 Gas-Fired Unit Ventilator Schedule

HSC111 Outdoor Gas-Fired Furnace Schedule

HSC112 Ductless Split Air Conditioning System Schedule
HSC113 Multi-Zone Ductless Split Air Conditioning System Schedule
HSC114 Packaged Terminal Heat Pump Schedule
HSC115 Air Cooled Heat Pump Schedule

HSC116 Split System Heat Pump - Indoor Unit Schedule
HSC117 Split System Heat Pump - Outdoor Unit Schedule
HSC118 Heat Pump Unit — Water Cooled Schedule
HSC119 Grille-Register - Diffuser Schedule

HSC120 Air Distribution Devices

HSC121 Ceiling Diffuser Schedule

HSC122 Fan Schedule

HSC123 Rotary Turbine Ventilator Schedule

HSC124 Gravity Relief Vent Schedule

HSC125 Gas-Fired Cast Iron Hot Water Boiler Schedule
HSC126 Oil-Fired Cast Iron Boiler Schedule

HSC127 Cooling Tower Schedule

HSC128 Air Cooled Chiller Schedule

HSC129 Pump Schedule

HSC130 Hot Water Coil Schedule

HSC131 Hot Water Unit Heater Schedule

HSC132 VAV Terminal with Hot Water Reheat Schedule
HSC133 VAV Terminal with Electric Reheat Schedule
HSC134 Kitchen Exhaust Hood Schedule

HSC135 Radiant Heater Schedule

HSC136 Louver Schedule

HSC137 Emergency Generator Schedule

HSC138 Convector Heater Schedule

HSC139 Duct Furnace Schedule

HSC140 VAV Terminal for Interior Zone Schedule
HSC141 Electric Duct Heater Schedule

HSC142 Air Cooled Condensing Unit Schedule

HSC143 Electric Cabinet Heater Schedule

HSC144 Electric Baseboard Heater Schedule

HSC145 Electric Unit Heater Schedule

HSC146 Ventilation Schedule
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Detail # Description

HSC147

Ventilation Schedule

HSC148

Energy Audit

Section 3.0

HVAC Symbols

Detail # Description

HSY101 Ductwork Symbols

HSY102 Mechanical Symbols

HSY103 Ductwork Symbols

HSY104 General

HSY105 Piping Symbols

HSY106 Abbreviations

HSY107 Ductwork Symbols

HSY108 Line Designation Symbols

HSY109 Piping Elements/Valving

HSY110 Abbreviations

HSY111 Equipment Abbreviations

HSY112 HVAC Control Symbols

HSY113 HVAC Reference Symbols
Section 4.0
HVAC Notes

HN101 Scope of Work - HVAC

HN102 General Notes - HVAC

HN103 General Notes - HVAC

HN104 HVAC Notes

HN105 Mechanical Specifications

HN106 HVAC Notes

HN107 Factory-Built Chimneys for Low Heat Appliances
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CAD
S Compliant
D001 FD Horizontal Mounted FD Through Rated Floor (S) Standard Yes CH
D002 FD Vertical Mounted FD Through Rated Wall (S) Standard Yes CH
D003 FD Vertical Mounted FD with Intake Louver (S) Standard Yes CH
D004 FSD Combination Fire Smoke Damper Pending No JP
D005 ACU AC Unit Drain Pan Piping Pending No EC
D006 | DUCT Acoustical Lining Pending No EC
D007 | COIL Hot and Chilled Water Coil Piping Pending No EC
D008 | PIPE Drain Pan Connection Pending No EC
D009 PIPE Finned Tube Piping - Hot Water Pending No EC
D010 PIPE Pipe Thru Wall Pending No EC
D011 UH Hot Water Unit Heater Piping Pending No EC
D012 | PIPE Pipe Sleeve and Support Through Floor Slab Pending No EC
D013 | DUCT Ductwork Support Pending No EC
D014 FD Fire Damper Pending No EC
D015 FD Fire Damper Outside Duct Pending No EC
D016 PIPE Chilled and Hot Water Piping Support Pending No TB&T
D017 FSD Combination Fire Smoke Damper Pending No TB&T
D018 | DUCT Ductwork Support 2 Pending No TB&T
D019 PIPE Pipe Hangers Pending No TB&T
D020 REF Refrigerant Relief Vent Piping Pending No TB&T
D021 PIPE Breeching Hanger Bracket Pending No TB&T
D022 | TANK Ceiling Mounted Expansion Tank Pending No TB&T
D023 | TANK Expansion Tank Air Separator Piping Pending No TB&T
D024 UH Horizontal Hot Water Unit Heater Pending No TB&T
D025 MIS Manual Chemical Feeder Pending No TB&T
D026 CH Cabinet Heater - Hot Water Piping Pending No TB&T
D027 CH Cabinet Heater - Steam Piping 1 Pending No TB&T
D028 | CH Cabinet Heater - Steam Piping 2 Pending No TB&T
D029 | COIL Stream Coil Piping Pending No TB&T
D030 | COIL Cooling Coil Pending No TB&T
D031 | DUCT Gooseneck Duct Penetration Pending No TB&T
D032 PIPE Finned Tube Piping - Stream Pending No TB&T
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CAD Source
Compliant

D033 REF Refrigerant Vapor Monitoring Pending No TB&T
D034 | MIS Glycol Dry Cooler Pending No TB&T
D035 | MIS Water Softener Pending No TB&T
D036 MIS Two Positions Keyed Switch Pending No TB&T
D037 REF Refrigerant Piping 1 Pending No TB&T
D038 REF Refrigerant Piping 2 Pending No TB&T
D039 PIPE Piping Support - CHW & Stream Pending No TB&T
D040 PIPE End of Stream Line Pending No TB&T
D041 UH Gas Fired Unit Heater Pending No TB&T
D042 | UH Stream Unit Heater Pending No TB&T
D043 MIS Condensate Receiver Tank with Boiler Feed Pump Pending No TB&T
D044 | PUMP In-Line Circulating Pump Pending No TB&T
D045 | MIS Flue Detail Pending No TB&T
D046 MIS Pressure Differential Control Valve Station Pending No TB&T
D047 FAN Ceiling Mounted In-Line Fan Pending No TB&T
D048 FD Fire Damper with Louver Pending No TB&T
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4.4.2 PLUMBING

4.4.2.1 REFERENCE ONLY

Plumbing Fixtures & Equipment Details

Detail No. Description

DETP101 Back-To-Back Floor-Mounted Water Closet Detail

DETP102 Single Floor-Mounted Water Closet Detail

DETP103 Back-To-Back Wall Hung Water Closet Detail

DETP104 Single Wall Hung Water Closet Detail

DETP105 Typical Bracket and Grinnel CT-130R Support Detail for Water Closet and Urinal Flush
Valves

DETP106 Local Mixing Valve Detalil

DETP107 Grease Interceptor Detail

DETP108 Grease Interceptor Detail Low-Boy Floor Type

DETP109 Ice Maker Drainage Piping Detail

DETP110 Commercial Dishwasher Drainage Piping Detail

DETP111 Typical Cross-Section View of a Trench Drain

DETP112 QOil/Sand Interceptor Detail

DETP113 Access Door Details

DETP114 Floor Cleanout Detalil

DETP115 Well System Pressure Control Tank Detail

DETP116 Submersible Well System Piping Detail

DETP117 Single Head Drench Safety Shower

DETP118 Floor Drain Trap Primer Detail

DETP119 Washing Machine Box Detail

DETP120 Grease Interceptor Detail

DETP121 Sump Pump Radon Gas Vent Detail

DETP122 Typical Oil Interceptor Installation Detail

DETP123 Sand Interceptor for Use with Oil Interceptor Detail

DETP124 Domestic Booster Pump (Vertical) Detail

DETP125 Floor Sink Detalil

DETP126 Sump Pump Detail

DETP127 Floor Drain Detail

DETP128 In-Line Circulating Pump Detall

DETP129 Sewage Lift Station Detail

DETP130 Handicap Plumbing Fixture Installation

DETP131 Safety Shower and Eye Wash Detail

DETP132 Safety Shower Detail

DETP133 Grease Recovery Unit Detail

DETP134 Roof Drain Detail

DETP135 Air Compressor Detail

DETP136 Air Compressor Detalil
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Detail No. Description

DETP137 Sewage Ejector System Detail
DETP138 Sump Pump Detail
DETP139 Sewage Ejector System Detall
DETP140 Counter Mounted Emergency Eyewash Detail
DETP141 Reverse Osmosis System Detalil
DETP142 Roof Drain Detail
DETP143 Interior Wall Hydrant Detail
DETP144 Film Processor Piping Detail
DETP145 Sewage Ejector Detail

Piping Details
DETP201 Plumbing Vent Through Pitched Roof Detail
DETP202 Plumbing Vent Through EPDM Roof Detail
DETP203 Plumbing Vent Through Flat Roof Detail
DETP204 Gas Flue Through Roof with Vent Cap Detail
DETP205 Medium to low Pressure Gas Regulator Detail
DETP206 Exterior Wall Sleeve Detail
DETP207 Water Piping Routed Through Floor Joists with Unheated Space Below
DETP208 Pipe Sleeve Through Floor Detail
DETP209 Sanitary Waste Trap in Unheated Space Detall
DETP210 Indirect Waste Drain Detail
DETP211 Drip Pan Elbow Detail
DETP212 Ceiling Mounted Water Heater Drain Detail
DETP213 Domestic Water Pressure Reducing Station Detail
DETP214 Cable Pipe Hanger Bracing Detalil
DETP215 Hubless Pipe Riser Brace Detail
DETP216 Pipe Sleeve Through Floor Detalil
DETP217 Pipe Sleeve Through Existing Wall Detalil
DETP218 Pipe Sleeve Through Wall Detalil
DETP219 Pipe Sleeve Through Wall Detalil
DETP220 Roof Pipe Penetration Detail (Pre-Fab Curb)
DETP221 Steam Vent Through Roof Detail
DETP222 Typical Two Stage Pressure Regulating Station w/ By-Pass Detail
DETP223 Copper Dielectric Wall Penetration Detall
DETP224 Hub Drain with Funnel Detail
DETP225 Typical Clevis Hanger Detail
DETP226 Trap Primer Detall
DETP227 Gas Connection to Equipment Detalil
DETP228 Water Shock Arrestor Detail
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Detail No Description

DETP229 Cleanout Detail

DETP230 Toilet Area Floor Drain

DETP231 Mechanical Area Floor Drain

DETP232 Water Closet Pipe Support Detail
DETP233 Typical Rooftop Gas Piping Detail
DETP234 Urinal Pipe Support Detalil

DETP235 Typical DI Water Loop Detail

DETP236 Lav./Sink Pipe Support Detail

DETP237 Water Closet Pipe Support Detail
DETP238 Hose Reel for Compressed Air Detail
DETP239 Non-Metallic Pipe Penetration Detail
DETP240 Cast Iron/Copper Piping Penetration Detail
DETP241 Copper Piping Penetration Detail
DETP242 Copper Piping Penetration Detail
DETP243 Cast Iron/Steel Piping Penetration Detalil
DETP244 Wall Bracket Pipe Hanger Detail
DETP245 Beam Pipe Hanger

DETP246 Standard C-Clamp Pipe Hanger
DETP247 “U” Type Pipe Hanger

DETP248 Clip Pipe Hanger

DETP249 Stud Type Pipe Hanger

DETP250 Lag End Pipe Hanger

DETP251 Concrete Pipe Hanger

DETP252 Pipe Riser Clamp Detail

DETP253 Eye Rod Pipe Hanger

DETP254 Pipe Support & Seismic Restraint Detail - Horizontal Piping
DETP255 Vent Termination Through Wall
DETP256 Fire/Domestic Water Incoming Serv. Riser
DETP257 Pipe Riser Support Detail

DETP258 Clean-Out to Grade

DETP259 Wall Cleanout Detail

DETP260 Pipe Support on Roof Detail

DETP261 Roof Curb for Gas Line Penetration
DETP262 Nitrogen Drop Detail

DETP263 Typical Air and Nitrogen Station Detail
DETP264 Pipe Support with Seismic Restraint Detall
DETP265 Thrust Block Detail

DETP266 Class “B” Trench - Pipe Bedding Classif.
DETP267 Pipe Trench Detall

DETP268 Water Meter Installation Detalil
DETP269 Pressure Reducing Station Detail
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DETP270 Water Piping Routed in Attic Detail
DETP271 Pipe Sleeve Detail

DETP272 Curb Box Detall

DETP273 Gas Meter Detail

DETP274 Radon Vent detall

Detail No.

Water Heater Details

Description

DETP301 Gas Water Heater Detail

DETP302 Gas Water Heater Detail (w/ Recirc. Loop)

DETP303 Gas-Fired Water Heater Detail

DETP304 Water Heater Power Vent Detail

DETP305 Lowboy Electric Water Heater Detall

DETP306 Electric Water Heater Detall - Suspended from Ceiling/Roof Structure on Unistrut
Supports

DETP307 Electric Water Heater Detall

DETP308 Water Heater Mounting Detail

DETP309 Oil-Fired Water Heater Detail

DETP310 Amtrol Hot Water Maker Piping Detalil

DETP311 Piping Schematic for Multiple-Zone Hydronic/Domestic Water System

DETP312 Water Heater Plus Vertical Storage Tank Detail

DETP313 Boiler with Domestic Hot Water Heat Exchanger Detail

DETP314 Standard Piping Arrangement Horizontal Hot Water Generator

DETP315 Water Heater and Storage Tank Piping Flow Diagram

DETP316 Electric Water Heater Piping Detail

DETP317 Water Heaters Plus Vertical Storage Tank Detail

DETP318 Domestic Hot Water Heat Exchanger Piping Diagram

DETP319 Instantaneous Water Heater Detail

DETP320 Domestic Hot Water Heating System with Horizontal Storage Tank Detail
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Plumbing Schedules

Detail No. Description

SCHEDPO1 Plumbing Fixture Schedule
SCHEDPO02 Gas-Fired Water Heater Schedule
SCHEDPO3 Electric Water Heater Schedule
SCHEDPO4 Plumbing Equipment Schedule
SCHEDPO5 Water Hammer Arrestors Schedule
SCHEDPO06 Pump Schedule

SCHEDPO7 Drainage Fixture Unit Schedule
SCHEDPOS8 Piping Materials/Insulation Schedule
SCHEDPO09 Water Fixture Unit Summary
SCHEDP10 Grease Recovery Unit Schedule

Plumbing Symbols

Detail No. Description

SYMBPO1 General Symbols

SYMBPO02 Plumbing Symbols

SYMBPO03 Reference Symbols

SYMBPO04 Line Designations

SYMBPO5 Piping Elements/Valving
SYMBPO06 Riser Designations

SYMBPO7 Abbreviations

SYMBPO8 Equipment Abbreviations
SYMBPQ9 Plumbing Reference Symbols
SYMBP10 Piping Symbols

SYMBP11 Plumbing Legend & Abbreviations
SYMBP12 Piping, Valves, & Specialties Symbols
SYMBP13 Piping System Symbols
SYMBP14 Plumbing Symbols

Plumbing Notes

Detail No. Description

NOTEPO1 General Plumbing Notes
NOTEPO2 Plumbing Notes
NOTEPO3 General Notes
NOTEPO4 Natural Gas Piping Notes
NOTEPO5 General LP Piping Notes
NOTEPO6 Plumbing Notes
NOTEPO7 General Plumbing Notes
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4.5 SPECIFICATIONS

451 CUSTOM SPECIFICATIONS

Spec No.

15010

‘ Specification Title
Basic Mechanical Requirements (C 7-31-96) GWB-308

15030

Electrical Requirements for Mechanical Equipment (C 8-7-96) GWB-308

15119

Valves for Aviation Fuel Systems (C 3-5-97) JFK-833

15162

Diesel Fuel Transfer Pump and Associated Accessories (C 11-15-96) PAT-624 003

15504

Piping Appurtances and Accessories (C 3-12-96) LT-234 021

15527

Flow-Meters (C10-3-01) EWR-154.222-JP

15552

Flue Vents for Gas Fired Equipment (C 3-12-02) -KC

15575

Boiler Breeching and Stacks ©

15701

Packaged Liquid Centrifugal Chiller (C 6-23-00) EWR-154.245

15854

Air Conditioning Units (C 7-11-95) JFK-110 115

15858

Air Handling Units (C 02-18-97) LT-234 056

15869

Vaneaxial Fans, Motors, Motor Accessories, and Silencers (C 8-5-98)

15915

Packaged Liquid Centrifugal Chiller Control Panel and Starters (C 3-4-02) EWR-JH

15944

Pipe and Equipment Insulation (C 10-4-95) LT-234 021

15971

Adjustable Frequency Drive (C 10-9-01) JP

15971

Variable Speed Drive (C 10-14-98) AKG-222

15971

Variable Speed Drive (C 6-11-96) GWB-401

15975

Control System For Mechanical Equipment (C 5-21-04)

15975

Automatic Temperature Control System (C 8-7-96) GWB-308

15975

Control System for Mechanical Equipment (C 6-24-02) PABT-East MER -KC

15975

Controls for Mechanical Equipment (C 10-12-01) EWR154.222-JP

15975

Controls for Mechanical Equipment (C 6-11-96) GWB-401

45.2 STANDARD SPECIFICATIONS

Spec No. Specification Title

13216

Underground Heating Oil Storage Tanks and Appurtances (P 9-26-95).doc

14210

Rack and Pinion Elevators (P 12-15-88).doc

14240

Hydraulic Elevator (P).doc

15310

Sprinkler Fire Protection Piping and Appurtances (P 11-21-95).doc

15311

Diesel Fire Pumps and Accessory Equipment (P 12-19-95).doc

15312

Electric Fire Pumps and Accessory Equipment (N 10-11-95).doc

15375

Fire Standpipe System Piping and Appurtances (N 2-1-96).doc

15410

Plumbing Piping and Appurtances (P 8-7-96).doc

15430

Plumbing Specialties (P 9-26-95).doc

15440

Plumbing Fixtures (P 8-14-96).doc
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Spec No. Specification Title

15451 Lift Stations (P 11-4-96).doc

15452 Elevator Pit Sump Pumps (P 9-26-95).doc

15453 Submersible Sewage Ejectors (N 8-3-95).doc

15454 Vertical Sewage Ejectors (P 9-26-95).doc

15455 Submersible Sump Pumps (P 12-14-95).doc

15456 Vertical Sump Pumps (N 8-3-95).doc

15457 Gas-Fired Water Heaters (P 9-26-95).doc

15458 Water Heaters - Steam-to-Water (N 8-3-95).doc
15459 Electric Water Heaters (P 8-14-95).doc

15460 Chilled Drinking Water Piping and Apputances (P 12-14-95).doc
15471 Condensing Units EWR-244_019.doc

15488 Natural Gas Piping and Appurtances (P 10-4-05).doc
15491 Plumbing Insulation (P 8-7-96).doc

15501 HVAC - Piping and Appurtances (P 8-7-96).doc
15501 Pipe Fittings and Flanges Schedule.doc

15502 Refrigerant Piping and Appurtances (P 11-22-95).doc
15503 Fuel Oil Piping and Appurtances (N 6-21-96).doc
15515 Hydronic Specialties (P 9-26-95).doc

15525 Steam and Condensate Specialties (P 12-21-95).doc
15526 Piping Expansion Joints (N 1-16-96).doc

15527 Flow Meters (P 12-14-95).doc

15528 Thermometers and Gauges (A).doc

15541 Chilled and Hot Water Pumps (P 9-26-95).doc
15555 Cast Iron Hot Water Boilers (N 10-11-95).doc

15590 Fuel Oil Equipment (P 12-15-88).doc

15625 Gas Unit Heaters (P 9-26-95).doc

15686 Packaged Hermetic Reciprocating Liquid Chillers (P 8--7-96).doc
15741 Air-Cooled Condensers (P 12-21-95).doc

15830 Fin Tube Radiation (Hot Water) (P 9-26-95).doc
15855 Air Handling Units (P 8-7-96).doc

15856 Air Handling Units - Gas Fired (P).doc

15860 Centrifugal Fans (P 9-26-95).doc

15865 Axial Fans (P 12-14-95).doc

15875 Air Curtains - Indirect Gas Fired (N 10-11-95).doc
15890 Metal Ductwork and Accessories (P 8-7-96).doc
15931 Air Outlets and Inlets (P 9-26-95).doc

15939 Motors and Motor Controllers (P 8-7-96).doc
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Spec No. Specification Title

15940 Vibration Isolation and Control (P 8-7-96).doc
15945 HVAC Insulation (P 8-7-96).doc
15992 Testing Adjusting and Balancing of Air and Hydronic Systems (P 8-7-96).doc

Last Updated: 12/12/2014 Page 72



Engineering Department Manual

THE PORT AUTHORITY OF NY & NJ

Mechanical - Design Guidelines

5.0 REFERENCE MATERIALS

51 COMPUTER PROGRAMS

Below is a list of software available to Mechanical Staff (as of 10/10/2007).

Note: Elite Software is limited to only three licenses.

Software ‘
Carrier - Block Load v4.15

Description
Used to perform simple HVAC load estimating

Carrier Catalog

Used for equipment selection and performance analysis

Carrier Engineer Economic

Used to perform economic analysis; compares the lifecycle economics of
alternative designs for HVAC systems and buildings

Carrier HAP Building Wizard

Time saving tool to enter space, schedule, and construction data into HAP
program

Carrier HAP4.34

Provide heating and cooling loads hourly analysis suitable for designing
HVAC systems and performing energy analysis

Carrier Refrigerant Piping Design

Size refrigerant piping based on pressure loss limits

Computer-Aided Product Selection - a program for fans, ventilators,

Greenheck CAPS

dampers, louvers, exhaust systems, etc.
HASS Hydraulic Analyzer of Sprinkler Systems - a dynamic fire protection software
Pipe2000 A hydraulic flow analysis software for calculating pipe friction loss, sizing

pumps, etc.

Elite - Ductsize

Size ductwork based on equal friction or static regain methods

Elite - PsyChart

Computerized version of the psychometric chart

5.2  MECHANICAL TRADE ASSOCIATIONS
Title Website Acronym Group
American Society of Mechanical Engineers | www.asme.org ASME Codes and
Standards
American Society of Heating Refrigerating Codes and
and Air-Conditioning Engineers www.ashrae.or ASHRAE Standards
American Society of Plumbing Engineers www.aspe.org ASPE Zrofes_sm_)nal
ssociation
American Petroleum Institute www.api.org API Codes and
= Standards
American Society for Testing and Materials | www.astm.org ASTM Codes and
Standards
American Water Works Association Www.awwa.or AWWA Codes and
Standards
Air Transport Association http://airlines.org/ ATA Public Agency
. N . . . . Codes and
Air-Conditioning and Refrigeration Institute wwwe.ari.org ARI Standards
Air Movement and Control Association Codes and
. www.amca.org AMCA
International Standards
Air Diffusion Council www.flexibleduct.org ADC Codes and
Standards
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Website Acronym
American National Standards Institute WwWw.ansi.org ANSI Codes and
Standards
American Concrete Institute www.aci-int.org ACI Codes and
Standards
American Gas Association www.aga.org AGA Codes and
Standards
. . Codes and
American Iron and Steel Institute www.steel.org AlSI
Standards
. . . . Professional
American Institute of Architects www.aia.org AlA Association
Amerlcan Council of Engineering http:/fwww.acec.ora/ ACEC Profes_su_)nal
Companies Association
American Public Works Association http://www.apwa.net/ APWA Profes_sm_)nal
Association
American Water Resources Association WwWw.awra.org AWRA Profes_sm_)nal
Association
American Welding Society WWW.aws.org AWS Codes and
: * Standards
American Society of Sanitary Engineering www.asse.org ASSE Profes_sm_)nal
Association
American Institute of Steel Construction WWW.aiSC.Or AISC Codes and
. .org
Codes and Manuals Standards
The American Society of Metals www.asm-intl.org ASM Codes and
Standards
The American Boiler Manufacturers Trade
. www.abma.com ABMA o
Association Organization
Am(_arlcan Association of Cost Engineering WWW.aacei.or AACE Profes_sm_)nal
Institute . aacer.org Association
American with Disabilities Act www.usdoj.gov/crt/ada ADA Public Agency
Building Officials & Code Administration www.bocai.org BOCA Codes and
Standards
Cooling Technology Institute www.cti.org CTI Trade_ .
= Organization
Cast Iron Soil Pipe Institute Www.cispi.org CISPI Trade_ .
Organization
. . , . . Trade
Expansion Joint Manufacturer's Association | www.ejma.org EJMA o
Organization
Environmental Protection Agency www.epa.gov EPA Public Agency
Federal Aviation Administration www.faa.gov FAA Public Agency
Factory Mutual Engineering Corp www.fmglobal.com FM Trade_ .
' : : Organization
Fluid Controls Institute, Inc www.fluidcontrolsinstitute.org FCI Trade_ .
T : * Organization
Federal Trade Commission www.ftc.gov/ FTC Public Agency
Federal Communications Commission www.fcc.gov FCC Public Agency
Hydraulic Institute WWw.pumps.org HI Trade
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Website

Organization

Institute of Electrical and Electronic . Codes and
. www.ieee.org IEEE
Engineers Standards
The Instrumentation Systems and . Codes and
Automation Society Ll ISA Standards
International Standards Organization WWW.iS0.0rg ISO Codes and
— Standards
. . . - Trade
Industrial Risk Insurers www.industrialrisk.com IRI Organization
International Air Transportation Association | www.iata.org IATA Public Agency
Manufacturing Standards of Valves and Www.powerenabooks.com MSS Trade
Fittings = U : Organization
http://www.nyc.http://www.nyc.gov/htm
NYC Building Code I/dob/html/codes_and_reference mate Codes and
9 rials/construction_code.shtmlgov/html/ Standards
dob/html/code
New York City Board of Standards and www.nyc.gov/html/bsa/home.html BSA Public Agency
Appeals
New York State Energy Conservation www.dos.state.ny.us/code/energycode NYSECCC Codes and
Construction Code [nyenergycode.htm Standards
. . . Codes and
NJ Uniform Construction Code www.state.nj.us/dca/codes NJuCC Standards
. . . Codes and
. .
National Electrical Code www.ieee.org NEC Standards
National Fire Protection Association www.nfpa.org NFPA Codes and
Standards
National Electrical Manufacturers Codes and
L www.nema.org NEMA
Association Standards
National Institute of Standards and . Codes and
www.hist.gov NBS
Technology Standards
. . . . Trade
National Society for Professional Engineers | www.nspe.org NSPE o
Organization
Occqp_atlon_al Safety and Health www.osha.gov OSHA Public Agency
Administration
Petroleum Equipment Institute www.pei.org PEI Trade_ .
= Organization
Plumbing and Drainage Institute www.pdionline.org PDI Trade_ .
: : Organization
. o Trade
Pressure Vessel Manufacturer's Association | www.pvma.org PVMA o
Organization
. . . Codes and
.sae.
Society of Automotive Engineers www.sae.org Standards
Steel Tank Institute www.steeltank.com STI Trade_ .
Organization
Society of Experimental Mechanics WWwW.Sem.org SEM Trade

Organization
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Website Acronym
Sump_an_d Sewage Pump Manufacturers WWW.SSDMALOr SSPMA Trade_ _
Association A SEDITRON Organization
Sheet Metal and Air Conditioning Codes and
' Nt . . .0rg

Contactors' National Association LS RAL ALY SMACNA Standards
Triborough Bridge and Tunnel Authority www.mta.info/l TBTA Public Agency
The Society for Protective Coatings WWWw.Sspc.org SSPC Codes and

: * Standards

. . Trade

Underwriters Laboratories www.ul.com UL Organization
U.S. Army Corps of Engineers www.usace.army.mil USACE Public Agency
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Manufacturer Products Company Contact Work Phone Cell Phone Email Address Website
Quality David ) .
Controls Controls, Inc. Castellano (201) 251-9000 dcastellano@qualitycontrols.com
Alison Control Paul E.
Controls Inc. valentino (973) 575-7100 pev88@aol.com
. Connolly Robert. P.
Insulation Associates Connolly (301) 607-6585
Kane-Davey
Stacks Associates, John B. Davey | (203) 255-1324 jdaveyjr@kane-davey.com
Inc.
. New Jersey Air | Peter . -
- petejr@njair.com
Air Products Products Inc. Petracco, Jr. (732) 382-7602 etejr@njair.com
Acutherm Diffusers Vitec Corp. David Gold (973) 773-7005
Allen-Bradley Controls it?tcokr\r/]v:tlilon Don Georgakis | (973) 331-2726 djgeorgakis@ra.rockwell.com www.rockwellautomation.com
Amtrol Expansion Tanks '\SA;?;:“&TC Bob Pellicano (908) 216-7500 www.amtrol.com
ANC Pipe Coati_ngs www.advancednanoproducts.com
(100% solid epoxy) * *
Albert Weiss
Diffusers, General Air
Anemostat Jack Kapur (212) 679-8550 (917) 922-5980

HVAC

Condetitioning
Products, Inc.

Argo International Pumps Chris Velardo (212) 431-2290 (732) 496-1007 cvelardo@argointl.com www.argointl.com
Aurora Pumps www.aurorapump.com

AW Chesterton

Pipe Coatings
(coal-tar epoxy)

WWW.arc-composites.com

Baltimore Aircoil Company

Cooling Towers

Newton-
Metallo, Inc.

Paul
Giacalone

(973) 227-4040

www.BaltimoreAircoil.com

Bell & Gossett

Pumps

www.bellgossett.com
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Website

Pipe Coatings

Belzona (100% solid epoxy) Belzona Jack L. Prince | (516) 656-0220 jprince@belzona.org www.belzona.com
. Pipe Coatings .
Carboline (coal-tar epoxy) (908) 862-7432 www.carboline.com
. Chillers, AHUSs, } . . . .
Carrier FCUs Carrier Carlos Jorge (212) 465-7715 (516) 578-6809 carlos.r.jorge@carrier.utc.com www.carrier-commercial.com
E&CA Day Tanks \élrlglggclt?sower Jim Graff (610) 255-4030 jim@vikingpowerproducts.com www.daytank.com
Emerson Process Control Carl
Management Controls ,Iél;sésouates, Colasuonno (204) 934-1518 (201) 259-1000 carl.colasuonno@control-associates.com
Flowserve Pumps \F/{VOa?Iearcte (973) 663-6725 (973) 204-4497 rswallace @flowserve.com www.flowserve.com
. Michael C.
Flowserve Valves Limitorque Balkun (732) 560-3600 (732) 208-8609 mbalkun@flowserve.com www.flowserve.com
Greenheck Fans
Greenheck - Airolite Dampers Bill Lampkin (740) 568-1378 (740) 350-4417 blampkin@airolite.com www.airolite.com
Griswold Liquid/Solid Rick J. (909) 270-1776 | (909) 735-0798 | ricki@griswoldcontrols.com
Separators

Harrington Plastics

Fiberglass pipe

(609) 397-4000

www.harringtonplastics.com

Tower Jones

Hayward Strainers Sales Group Tom Jacobson | (800) 588-9070 t-jsales@ix.netcom.com
Howden Buffalo Inc. Fans Metro Air Gerry . (732) 906-9220 glombardi.metroair@verizon.net www.howdenbuffalo.com
Products Lombardi

International i

Environmental (IEC) AHUs Randy Sapoff (732) 981-9400 www.iec-okc.com
Liquid/Solid Newton- Paul . . —

Lakos Separators Metallo, Inc. Giacalone (973) 227-4040 pgiacalone @baltimoreaircoil.com

Liebert AHUs - sensible ag‘m’z!— Neal Pabst (732) 225-7474 neal_pabst@stillwell-hansen.com www.liebert.com
Chillers, AHUs, Michael . .

McQuay FCUs Rambaran (718) 371-3114 (914) 980-1903 MRambaran@mcquayny.com
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Manufacturer Products Company Contact Work Phone Cell Phone Email Address Website

Mueller Co. Valves www.muellercompany.com
. - - Stephen . -
National Air Filter Air Filters Shyka (201) 468-0800 sshyka@nationalairfilter.com
Paco Pumps WWW.paco-pumps.com
Peerless Pumps www.peerlesspump.com
PEP Fiberglass pipe www.pep-plastic.com
Polaris Heat Exchangers (732) 225-3100 www.polarisphe.com
Liquid/Solid
Puroflux Separators www.puroflux.com/separators.html
. . ADE Systems, | Frank
Seiho Diffusers Inc. Bergamini (516) 256-4800
Simolex Fuel Pumps, Day www.simplexdirect.com/FuelSupply/FSM
P Tanks ain.html
Simplex Grinnell Fire Detection Tyco $3%e‘er(t)n (888) 447-4027 (860) 847-0135 bturgeon@tycoint.com www.simplexgrinnell.com
Smith Fibercast Fiberglass pipe www.smithfiberglass.com
SPX Valves ww_w.spxprocessequmment.com/sﬂes/de
zurik
Titus Diffusers IADE Systems, | Frank (516) 256-4800 fbergamini@airdist.com
nc. Bergamini
George

TLT-Babcock Fans Gamble (330) 869-4767 ggamble@tltbabcock.com

Pipe Coatings

Tnemec www.tnemec.com
(coal-tar epoxy)
Trane Eg'ﬂirs’ AHUSs, Richard Gerbe ng%Mec) 269- (917) 418-4047 Rgerbe@trane.com www.trane.com/Commercial
Twin City Fans Gerry . 732) 906-9220 www.tcf.com
Lombardi

United Cool Air

AHU's - custom

Shiva Soman

(212) 643-7700

VESDA

Smoke detection

Vision

Wes Marcks

(401) 816-0786

(781) 789-6178

wes.marcks@visionusa.com

www.vision-fs.com
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Manufacturer Products Company Contact Work Phone Cell Phone Email Address Website

Systems, Inc.
. . . Metro Air Gerry
Vibro-Acoustics Silencers Products Lombardi (732) 906-9220
York (F;g'l'j.ers' AHUSs, York Dan Duffrin (212) 949-1800 | 64665867077 www.york.com
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THOMAS REGISTER

MECHANICAL PROPOSALS

DESIGN FOLDER
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Below is a guide listing items that, at a minimum, should be contained in project folders for each particular
Design Stage.

Stage

Iy Ny

Stag

[¢]

Iy I Ry Ny

Stag

(9]

Iy Ny

o000 o00o

Stage 4

1

2

3

Project Contact List

Proposal

Code Review and Analysis
Preliminary Calculations

Budget Estimates

Schematic Outline Report
Outline Specifications

Minutes of Meetings and Memos
Sketches

Review Comments

Project Contact List

Proposal

Construction Estimates

Minutes of Meetings and Memos
Sketches

Review Comments and Resolutions
Value Engineering (AE) — If applicable

Project Contact List

Proposal

Final Code Review and Analysis
Load Letters and Approvals

Final Calculations. — Water, Sanitary, Storm etc.

Product Data

= Plumbing and Fire protection cut sheets
= HVAC & Electrical Equipment cut sheet
Minutes of Meetings and Memos

Project Check List

Drawing and Sketches

Review Comments and Resolutions
Construction Cost Estimates

List Specs — Specialty Specifications
Contract Signature Sheet

O Project Contact List
O Final Conformed Contract Drawings
O List of Submissions
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Q Minutes of Meetings and Memos
O RFI and Change Order Request
O Sketches
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6.0 FAcCILITY-SPECIFIC DESIGN CRITERIA

6.1 PORT AUTHORITY BUS TERMINAL
6.1.1 TENANT HVAC

6.1.1.1 GENERAL

A. The tenant HVAC systems are to be designed so that conditioned air is not taken from
air-conditioned public spaces.

B. The tenant shall provide complete automatic temperature controls to control the space
conditions in his/her area.

Chilled water will be shut down during the winter season.
Heating hot water for HYAC will be shut down during the summer season.
Steam for HVAC will not be provided during the summer season.

A time clock shall be provided for off-hours AC shutdown by the tenant.

@ Mmoo

The tenant shall furnish and install automatic dampers for temperature control and smoke
purge requirements.

6.1.1.2 OUTSIDE AIR

A duct will provide each leasehold with outside air, filtered and preheated to 37°F minimum, if required.
The final design criteria for the use of outside air shall be:

O Minimum: 0.30 CFM/SF
O Maximum: 1.2 CFM/SF

Q Supply pressure at connection to PA duct: Not less than 0.00 inches water.

6.1.1.3 SPILL AIR

A spill air duct connection will be provided for each leasehold not having direct access to spill air
discharge louvers, allowing for the carrying away and discharge of spill air directly to the outdoors.

Spill air CFM should equal outside air CFM less any local exhaust, and an exfiltration allowance of
approximately 10% of supply air quantity.

Return or spill air fan shall be sized to satisfy the smoke purge Requirements, as described hereinafter
under Smoke Purging; otherwise, a separate smoke purge system, including a dedicated smoke purge
exhaust fan, shall be provided by the tenant.

6.1.1.4 CHILLED WATER

Valved supply and return connections will be provided by the Port Authority of NY & NJ with a cooling
capacity as follows: To maintain leasehold at 78°F, 50% RH, with 0.30 cfm/SF outside air at 91°F DB,
75°F WB, 6 watts/SF electrical load, 50 SF/person occupancy, plus solar exposure and transmission heat
gain, where such exists.

Chilled water temperature: Supply is 45°F, return is 60°F. Available pressure differential between supply
and return is 12 psi, and working pressure is 125 psig. The control valve shall be two-way modulating
type and valve operations shall be sized to shut the valve against a 50 psig differential. Tenant shall
provide the drain piping necessary to carry the cooling coil condensate from his/her AC equipment, for
spillage into tenant's own drain facility.

Last Updated: 12/12/2014 Page 83



THE PORT AUTHORITY OF NY & NJ

Engineering Department Manual

Mechanical - Design Guidelines

6.1.1.5 STEAM (SOUTH WING ONLY)

A valved connection for steam will be provided by the Port Authority of NY & NJ with 15 psig at the point
of connection. A valved connection at the PA's condensate return line will also be provided by the PA for
connection by the tenant.

6.1.1.6 HEATING HOT WATER (NORTH WING ONLY)

Valved supply and return connections will be provided by the Port Authority of NY & NJ as follows: To
provide heating capacity for the tenant HVAC system such that a leasehold is maintained at 70°F indoor
temperature, with 5°F outdoor. Heating hot water range is 180°F supply, 140°F return. Available pressure
differential between supply and return is 6 psi, working pressure is 125 psif. Control valve shall be two-
way modulating type, and valve operator shall be sized to shut the valve against a 50 psig differential
pressure. A baseboard radiation heating system is provided for leasehold(s) exposed to the outdoors,
sized to maintain a 50°F minimum leasehold, with 5°F outdoors, when the tenant HVAC system is not
operating.

6.1.1.7 SMOKE PURGING

A. Fan Capacity: The tenant shall install a new exhaust fan to provide exhaust at a minimum
of 1.5 cfm/SF or 6 air changes per hour, whichever is greater, for a store with a closed
storefront, or a minimum 200 FPM velocity through an open storefront leading to the
public areas, when the smoke purge is automatically or manually activated.

B. Equipment:

1. The entire smoke purge system, including exhaust fan, damper, discharge louver,
duct connection to outdoors, etc., shall be furnished and installed by the tenant.

2. Where applicable, and if adequate size is available, the existing spill air duct may be
utilized as a smoke purge exhaust duct. Connection to existing spill air duct shall be
provided by the tenant.

C. When the return air fan is used for smoke purge, the tenant shall provide all necessary
motorized dampers in spill and return air ducts.

D. Concourse-To-Tenant Space Make-up Air Transfer Duct: The tenant shall provide
transfer duct with motorized fire damper, to permit flow of make-up air from the
concourse to the tenant space during smoke purge operation.

6.1.1.8 TEMPERED OUTSIDE AIR SUPPLY
A capped connection is provided from a tempered (37°F) air duct, located in the concourse ceiling.
Tenant shall furnish and install all ductwork from this connection to his/her AC equipment.

6.1.1.9 ELECTRICAL WIRING

Refer to the Electrical Section for electrical wiring requirements for HVAC.

6.1.1.10 SMOKE DETECTORS

A. The tenant shall provide smoke detectors in the return air duct, as well as downstream of
the filters in the air handling unit supply duct. In addition, the tenant shall provide area
smoke detectors on the basis of a minimum of one area detector per 900 SF. For
requirements of duct and area smoke detector, refer to the Electrical Section.

B. HVAC and Area Smoke Detectors shall:

1. Provide an audio-visual signal at the Local Control Panel.
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2. Activate the smoke purge mode of the Tenant’s air conditioning system.

HVAC CONTROL — SMOKE PURGE MODE

Automatic Smoke Purge Cycle: Upon activation of an HVAC or area smoke detector, an
alarm shall be initiated, the supply air fan shall stop, the outside air and return air
dampers shall close, the spill air damper shall open fully, and the return air fan, if
designated as a smoke purge fan, shall keep running; otherwise, it shall also stop, and
the dedicated smoke purge fan shall start, bypassing all other controls.

In the event that activation of the area smoke detector(s) occurs at night when the AC
system is off, the return air fan, if designated as a smoke purge fan, or the dedicated
smoke purge fan shall start, and the dampers shall be positioned as described above.

Manual Smoke Purge Cycle:
1. Local Manual Control shall originate from the Local Control Panel.

2. Provision shall also be made for accomplishing the tenant's smoke purge cycle
remote-manually from the Manual Pull Station.

6.1.1.12 LocAL CONTROL PANEL AND EMERGENCY POWER SUPPLY

For requirements for the local control panel and for the emergency power supply to the local control
panel, refer to the Electrical Section.

6.1.1.13

MANUAL PULL STATION/BREAK GLASS EMERGENCY SWITCH (TENANT SPACE)

Install a manual pull station with break glass rod.

6.1.1.14 KITCHEN EXHAUST

Tenants requiring kitchen exhaust systems shall provide New York City-approved hoods, ductwork,
grease/vapor removal devices, and fire-extinguishing equipment.

6.1.2 TENANT PLUMBING

A.

B.

Control valves shall be located in spaces immediately accessible to Port Authority of NY
& NJ staff at all times.

Hangers shall be supported from building steel framing members. Where none are
available, miscellaneous steel supports between building framing members shall be
provided.

When shutdowns of existing systems become necessary, the contractor shall notify the
Port Authority o f NY & NJ engineer who will make the necessary arrangements required
for the shutdown. Notification of any planned shutdown shall be made to the Port
Authority NY & NJ engineer at least 72 hours in advance.

All sanitary piping 4 inches and larger shall be service weight cast iron “No-Hub” with
couplings consisting of a neoprene gasket and stainless steel clamp assembly. Couplings
shall be “Clamp-All” or manufactured by Clamp-All Corporation or “Husky” SD Series
4000 as manufactured by Anaheim Foundry Company.

Support “No-Hub” cast iron piping at 5’-0” intervals and on each side of each coupling
assembly.
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6.1.3 TENANT FIRE PROTECTION

A.

B.

Control valves shall be located in spaces immediately accessible to Port Authority of NY
& NJ staff at all times.

Hangers shall be supported from building steel framing members. Where none are
available, miscellaneous steel supports between building framing members shall be
provided.

When shutdowns of existing systems become necessary, the contractor shall notify the
Port Authority of NY & NJ engineer who will make the necessary arrangements required
for the shutdown. Notification of any planned shutdown shall be made to the Port
Authority of NY & NJ engineer at least 72 hours in advance.

All tenant spaces shall be sprinklered.

Sprinkler systems shall be hydraulically designed. A pipe schedule design may be used
only for minor renovation work that does not change the number of heads and relocates
only a few existing sprinkler heads.

All sprinkler piping shall be standard weight, Schedule 40 black steel pipe. All dry and
pre-action sprinkler system piping and fittings shall be galvanized.

Victaulic® fittings are not permitted to be used for size 2-1/2 inches and under unless
otherwise approved.

Supervised valves shall be installed with tamper switches. Separate smoke purge
system, including a dedicated smoke purge exhaust fan, shall be provided by the tenant.

6.2 TENANT FIRE ALARMS — ALL FACILITIES

A.

The tenant fire alarm system(s) serving the areas outside of the Port Authority of NY &
NJ responsibility shall be interconnected with the Port Authority of NY & NJ base building
or facility-wide fire protection system.

The tenant fire alarm system(s) shall be designed to control all systems and equipment
installed by the tenant and shall be fully integrated into the building or complex fire
protection system to support HVAC, smoke purge, and life safety fire response
procedures.

The fire alarm system annunciation and communication between the Port Authority of NY
& NJ and the tenant fire alarm system shall satisfy the following requirements:

1. The tenant fire alarm panel shall be of the same manufacturer as the Port Authority of
NY & NJ base building fire alarm system or shall be an approved equal that is fully
compatible.

2. The tenant shall engage the Port Authority of NY & NJ fire alarm system
maintenance contractor to furnish and install the interface connection to the Port
Authority of NY & NJ fire alarm system.

3. The Port Authority of NY & NJ fire alarm system maintenance contractor shall be
responsible for coordinating his/her work with the ort Authority of NY & NJ facility
tenant liaison office.

4. The tenant shall provide all conduit, wiring, and interconnections.

The tenant fire alarm system shall transmit all addressable points to the Port
Authority of NY & NJ fire alarm system in order to provide the complete status of all
alarms, supervisory and trouble signals.
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6. The audible and visual devices in the tenant leasehold shall be fully integrated with
the Port Authority of NY & NJ base building system and work in conjunction with Port
Authority of NY & NJ audible and visual devices so that all devices in a fire zone are
activated simultaneously.

C. General System Requirements:

1. The tenant fire alarm system shall be fully addressable and comply with all
requirements for installation as identified by applicable codes and standards. A fully
addressable fire alarm system shall be able to clearly identify the type of alarm, the
location of origin, and the status of the system and device.

2. The tenant fire alarm system must be compatible with and be able to extend the Port
Authority of NY & NJ base building voice evacuation system.

3. The fire alarm system shall consist of class “A” style “7” signaling line circuits, class
“A” style “Z” notification appliance circuits, and class “A” style “D” initiating device
circuits. The entire fire alarm system and each major component, such as zones,
loops, circuits, panel components, power supplies, etc., shall have a minimum of 20%
spare capacity.

4. All fire alarm conduits shall have a #10 American Wire Gauge (AWG) ground wire.

Field wiring for initiation and/or notification circuits or loops shall be installed in
dedicated conduits, pull box, or enclosure.

D. Existing fire alarm systems must be made compatible with central station alarm
monitoring systems. New or altered fire alarm systems must be fully addressable and
compatible with the central station monitoring system.

E. All fire alarm signals shall be transmitted to a central station monitoring system by
approved methods. Facility-specific requirements must be included in signal
transmission.

F. Any additions, alterations, replacements, or new installations of any fire detection,
suppression, or signaling system at an existing Port Authority of NY & NJ facility shall
require the complete fire alarm system to conform to the latest edition of the municipal
building and fire codes.

G. For electrical smoke and fire detection requirements, see Electrical Section.
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