NK ARCHITECTS

ADDENDUM # 004

ARCHITECTURE | ENGINEERING | PLANNING | INTERIORS
Date: December 8, 2015
To: All Bidders
From: NK Architects
Project No.: NK#2066.100

Project Name:

William Paterson University - Hunziker Renovation

Intent:

The information contained herein revises, supplements and/or supersedes
the specific parts of the Documents referred to, and shall be attached to
and become part of such Documents as if originally forming a part
thereof. Except as herein modified, all other provisions of the Contract
Documents shall remain in full force as originally set forth. Additional
work called for herein, unless otherwise described in this Addendum shall
comply with the requirements originally specified for similar work.

Reference:

Contract Documents for the William Paterson University - Hunziker
Renovation, dated - Issue for Bid October 07, 2015.

Acknowledge receipt of this Addendum by inserting its number and date
in the Bid Form. This Addendum forms a part of the Contract
Documents. It modifies them as follows:

l. CLARIFICATIONS AND UPDATE TO THE RFP: NONE

1. CHANGES AND CLARIFICATIONS TO THE SPECIFICATIONS:

Item S1: Section 221316: Paragraph 3.02 D 5 b: Revise 2) as follows:

2) Cellular-core, Sewer and Drain Series, PVC Pipe; PVC socket fittings; and solvent-

cemented joints.

Item S2: Section 230593: Replace section 230593 with attached revised section 230593.

Item S3: Section 230548: Replace section 230548 with attached revised section 230548.

1. CHANGES AND CLARIFICATIONS TO THE DRAWINGS:

Item D1: NOT USED
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AV EQUIPMENT SCHEDULE - GENERAL CONTRACTOR SCOPE

ROOM ASSIGNMENT SCHEDULE

ROOM_NUMBER

AV_SYSTEM_NAME

CLASSROOM 129 SYSTEM NAME CLASSROOM-90-0C
CLASSROOM 201 SYSTEM NAME CLASSROOM-133
CLASSROOM 202 SYSTEM NAME CLASSROOM-106
CLASSROOM 203 SYSTEM NAME CLASSROOM-133
CLASSROOM 212 SYSTEM NAME CLASSROOM-133
CLASSROOM 215 SYSTEM NAME CLASSROOM-—106A
CLASSROOM 220 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 221 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 222 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 229 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 230 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 231 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 232 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM 235 SYSTEM NAME CLASSROOM-106
CLASSROOM 301 SYSTEM NAME CLASSROOM-133
CLASSROOM 309 SYSTEM NAME CLASSROOM-133-0C
CLASSROOM /MUSIC 102 SYSTEM NAME CLASSROOM-106
CLASSROOM /MUSIC 103 SYSTEM NAME CLASSROOM-133
CLASSROOM/MUSIC 119 SYSTEM NAME CLASSROOM-106
CLASSROOM /MUSIC /REHEARSAL 101 SYSTEM NAME CLASSROOM-133
CONF RM 219B SYSTEM NAME CONF RM-65

CONF RM 233B SYSTEM NAME CONF RM-65

LARGE GROUP STUDY 107 SYSTEM NAME CONF RM-65

LARGE GROUP STUDY 135B SYSTEM NAME CONF RM-65

LARGE GROUP STUDY 328 SYSTEM NAME CONF RM-65
PERFORMANCE LAB SYSTEM NAME PERFORMANCE LAB
PIANO CLASSROOM 120 SYSTEM NAME CLASSROOM-90
SEMINAR 207 SYSTEM NAME SEMINAR-90
SEMINAR 208 SYSTEM NAME SEMINAR-90
SEMINAR 211 SYSTEM NAME SEMINAR-90
SEMINAR 213 SYSTEM NAME SEMINAR-90
SEMINAR 223 SYSTEM NAME SEMINAR—-90-0C
SMALL GROUP STUDY 135C SYSTEM NAME CONF RM-46

SMALL GRQUP STUDY 206 SYSTEM NAME CONF RM-46

SMALL GROUP STUDY 210B SYSTEM NAME CONF RM-46

SMALL GROUP STUDY 226A SYSTEM NAME CONF RM-46

SMALL GROUP STUDY 226B SYSTEM NAME CONF RM-46

SMALL GROUP STUDY 311 SYSTEM NAME CONF RM-46

SMALL GROUP STUDY 313 SYSTEM NAME CONF RM-46

THE CONTRACTOR IS TO INCLUDE IN THE SCOPE OF WORK THE REQUIREMENTS IN
EACH ROOM ON THE PLAN AS SHOWN IN ROOM ASSIGNMENT SCHEDULE BY
REFERRING TO THE SYSTEM NAME IN THE ROOM ASSIGNMENT SCHEDULE, THEN
FINDING THE APPLICABLE DEVICES AS LISTED IN THE AUDIOVISUAL INFRASTRUCTURE
EQUIPMENT SCHEDULE. THE DEVICES SHOWN IN THE AUDIOVISUAL INFRASTRUCTURE
EQUIPMENT SCHEDULE FOR EACH SYSTEM TYPE ARE TO BE INSTALLED IN THE
ROOMS SHOWN ON THE ROOM ASSIGNMENT SCHEDULE.

2 . . . . .

ARCHITECTS

ARCHITECTURE

ENGINEERING

PLANNING

INTERIORS

95 WASHINGTON STREET, MORRISTOWN, NJ 07960
t. 973.539.5353 £.973.539.0916

THE WOOLWORTH BUILDING
233 BROADWAY SUITE 2150, NEW YORK, NY 10279
t.212.982.7900 f.212.982.8111

www.nkarchitects.com

ALLEN R. KOPELSON, AIA Al 05644
BEN P. LEE, AIA Al 07017
STEPHEN P. ALUOTTO, AIA Al 09269
PAUL J. DRAGO, AIA Al 17503
WALTER J. KNEIS, AIA Al 10867
DANIEL J. TOPPING, AIA Al 16263

CONSULTING ENGINEERS
TWO PENNSYLVANIA PLAZA, NEW YORK, N.Y. 10121

THIS DOCUMENT IS THE EXCLUSIVE PROPERTY OF
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THE INFORMATION IT CONTAINS MAY NOT BE REPRODUCED
OR USED FOR OTHER THAN THE SPECIFIC PROJECT FOR
WHICH IT WAS PREPARED WITHOUT THE EXPLICIT CONSENT
OF NADASKAY KOPELSON ARCHITECTS.

WILLIAM
PATERSON

UNIVERSITY

SPEAKERS

DRIVER-(BY GC)

LOCATION_NAME DESCRIPTION MODEL MANU Count
SRS e A IN ROOM VIDEO liNVERTED PROJECTION MOUNT (WHITE) RPMAUW CHIEF MANUFACTURING |1
CLASSROOM—106 AA IN ROOM VIDEO |THREADED ROD; KINDORF ABOVE CEILING SUPPORT . oy oo 1
VIDEO PROJECTOR ASSEMBLY FOR PROJECTION SCREEN
ACCESS FIT/SERIES V ELECTRIC MOTORIZED VIDEO
R e iy oM PROJECTION SCREEN; 106" DIAGONAL, MATT WHITE PART # 140027QU DRAPER L
XTI000V, 16:9 ASPECT RATIO
o obe PRoEeTion 2M LOW VOLTAGE INTERFACE LVCIV DRAPER INC 1
CLASSROOM—106 AA IN_ROOM 4000 LUMEN WIDESCREEN ENTRY LEVEL PROFESSIONAL |0y aoom NEC 1
VIDEO-VIDEO PROJECTOR INSTALLATION PROJECTOR
CLASSROOM—106 BB IN ROOM AUDIO |FULL RANGE CEILING SPEAKER 8 DRIVER DUAL
SPEAKERS CONCENTRIC—(BY GC) CMS803DC TANNOY 4
CLASSROOM 1062 AA IN ROOM VIDEO|\\ERTED PROJECTION MOUNT (WHITE) RPMAUW CHIEF MANUFACTURING |1
CLASSROOM—106A AA IN ROOM VIDEO|THREADED ROD; KINDORF ABOVE CEILING SUPPORT . oy aC 1
VIDEO PROJECTOR ASSEMBLY FOR PROJECTION SCREEN
ACCESS FIT/SERIES V ELECTRIC MOTORIZED VIDEO
CLASSROOM 1064 A4 oy, ROOM PROJECTION SCREEN; 106” DIAGONAL, MATT WHITE PART # 140027QU DRAPER 1
XTI000V, 16:9 ASPECT RATIO
o e, RO LOW VOLTAGE INTERFACE LVCIV DRAPER INC 1
CLASSROOM—106A AA IN ROOM 4000 LUMEN WIDESCREEN ENTRY LEVEL PROFESSIONAL |\ via0zn - 1
VIDEO-VIDEO PROJECTOR INSTALLATION PROJECTOR
CLASSROOM—106A BB IN ROOM FULL RANGE CEILING SPEAKER 8" DRIVER DUAL
AUDIO SPEAKERS CONCENTRIC-(BY GC) CMS503DC TANNOY 6
s o= 139 (M IN ROOM VIDEQ VERTED PROJECTION MOUNT (WHITE) RPMAUW CHIEF MANUFACTURING |1
CLASSROOM—133 AA IN ROOM VIDEO |THREADED ROD; KINDORF ABOVE CEILING SUPPORT oy aC oy oo 1
VIDEO PROJECTOR ASSEMBLY FOR PROJECTION SCREEN
s oo e Tion M LOW VOLTAGE INTERFACE LVC—IV DRAPER INC 1
ACCESS/SERIES V ELECTRIC MOTORIZED VIDEO
R 1S Mo oM PROJECTION SCREEN; 133 DIAGONAL, MATT WHITE PART # 140030QU DRAPER 1
XTI000V, 16:9 ASPECT RATIO
CLASSROOM—133 AA IN_ROOM 4000 LUMEN WIDESCREEN ENTRY LEVEL PROFESSIONAL |\ viaoan - 1
VIDEO—VIDEO PROJECTOR INSTALLATION PROJECTOR
CLASSROOM—133 BB IN ROOM AUDIO |FULL RANGE CEILING SPEAKER 8 DRIVER DUAL
SPEAKERS CONCENTRIC—(BY GC) CMS803DC TANNOY 6
o O ion 1 ROOM' NVERTED PROJECTION MOUNT (WHITE) RPMAUW CHIEF MANUFACTURING |1
CLASSROOM—133-0C AA IN ROOM _ |THREADED ROD; KINDORF ABOVE CEILING SUPPORT v oo oy oC 1
VIDEO VIDEO PROJECTOR ASSEMBLY FOR PROJECTION SCREEN
SR OO 1237 9C I\ !N ROOM 11 oW VOLTAGE INTERFACE LVC—IV DRAPER INC 1
PREMIER ELECTRIC MOTORIZED VIDEO PROJECTION SCREEN;
i iae 00 o ROOM - 1433" DIAGONAL, MATT WHITE XTI000V, 16:9 ASPECT ~  [PART # 101185QU DRAPER 1
RATIO
CLASSROOM—133-0C AA IN ROOM 4000 LUMEN WIDESCREEN ENTRY LEVEL PROFESSIONAL  |\o_11a00m - 1
VIDEO—VIDEO PROJECTOR INSTALLATION PROJECTOR
CLASSROOM—133—0C BB IN ROOM __|EXTENDED RANGE FULL RANGE PENDANT SPEAKER 6.5
AUDIO SPEAKERS DRIVER—(BY GC) CONTROL 67P/T JBL 6
R oLy TOOM VIDEO 14" | ED BACKLIT COMMERCIAL—GRADE DISPLAY E905 NEC 1
CLASSROOM—30 1B N ROOM VIDEO Iy _| ARGE FUSION ™ MICRO-ADJUSTABLE TILT WALL MOUNT [XTM1U CHIEF MANUFACTURING |1
CLASSROOM-90 /18 N ROOM VIDEO  |F) AT PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |1
CLASSROOM—90 BB IN ROOM AUDIO |FULL RANGE CEILING SPEAKER 8" DRIVER DUAL
SPEAKERS CONCENTRIC—(BY GC) CMS803DC TANNOY 4
SR OO~ 90 e, IN RO 10" 1D BACKLIT COMMERCIAL-GRADE DISPLAY E905 NEC 1
SILDAE%STQ%"PQSNEECD;*S%L":YROOM X—LARGE FUSION ™ MICRO—ADJUSTABLE TILT WALL MOUNT |XTM1U CHIEF MANUFACTURING |1
R OOM - 90 0 s N RO IFLAT PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |t
CLASSROOM—90—0C BB IN ROOM __|EXTENDED RANGE FULL RANGE PENDANT SPEAKER 6.5
AUDIO SPEAKERS DRIVER-(BY GC) CONTROL 67P/T JBL 4
CONF RM- 46 AB IN ROOM VIDEO " |FysioN ™ WALL PLATE FOR XSMU AND XTMU FCA105 CHIEF MANUFACTURING |t
O 0 e Ia SOOM VIDEO ey SION LEFT/RIGHT SPEAKER ADAPTER FLR100 CHIEF MANUFACTURING |1
CONE R 46 /A8, IN ROOM VIO ISipE. SPEAKERS FOR FLAT PANEL DISPLAY FF—v2 INNOVOX 1
CONF M 46 A3 IN ROOM VIDEO 146" LED FLAT PANEL DISPLAY E463 NEC 1
CONF KM 46 18 !N ROOM VIDEO 1F AT PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |1
o e premL Ay OM VIDEQ 161 AT PANEL MOUNT LTMIU CHIEF MANUFACTURING |1
CONF R 65 AB IN ROOM VIDEO |FySion LEFT/RIGHT SPEAKER ADAPTER FLR100 CHIEF MANUFACTURING |1
O M oS ey OOM VIDEOEUSIoN™ WALL PLATE FOR XSMU AND XTMU FCA105 CHIEF MANUFACTURING |1
CONF RM- 65 A8 I\ ROOM VIDEOISipE. SPEAKERS FOR FLAT PANEL DISPLAY FF—V2 INNOVOX 1
O oLy M VIPEO 165" |ED FLAT PANEL DISPLAY E655 NEC 1
CONF M- 05 /a5, N ROOM VIDEO g1 AT PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |1
GO 00 e, Ia ROOM VIDEO 161 AT PANEL MOUNT LTMIU CHIEF MANUFACTURING |1
i R e L pepiay O™ |FUSION™WALL PLATE FOR XSMU AND XTMU FCA105 CHIEF MANUFACTURING |1
PERF ORMANCE LAB 28 N ROOM FUSION LEFT/RIGHT SPEAKER ADAPTER FLR100 CHIEF MANUFACTURING |1
RN CE LA 8 M 165" LED FLAT PANEL DISPLAY E655 NEC 1
R ORMANCE AD PB N WOOM ISIDE SPEAKERS FOR FLAT PANEL DISPLAY FF-V2 INNOVOX 1
e e oAy M [FLAT PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |1
i e e oAy M [FLAT PANEL MOUNT LTMIU CHIEF MANUFACTURING |1
S L DiapL Ay M VIPEO 90" | ED BACKLIT COMMERCIAL-GRADE DISPLAY E905 NEC 1
SR e pipL g oM VIDEO X—-LARGE FUSION ™ MICRO—ADJUSTABLE TILT WALL MOUNT |XTM1U CHIEF MANUFACTURING |1
S L Doy M VIO IFI AT PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |1
SEMINAR—90 BB IN ROOM AUDIO _ |FULL RANGE CEILING SPEAKER 8 DRIVER DUAL
SPEAKERS CONCENTRIC—(BY GC) CMS803DC TANNOY 6
S R e DLy OOM MIPEQ g5r | £ BACKLIT COMMERCIAL—GRADE DISPLAY E905 NEC 1
SEMINAR S0 o, /B IN ROOM VIDED | ARGE FUSION ™ MICRO-ADJUSTABLE TILT WALL MOUNT [XTM1U CHIEF MANUFACTURING |t
SR e o N ROOM VIDEO 1y A1 PANEL DISPLAY BACKBOX PAC526 CHIEF MANUFACTURING |1
SEMINAR-90-0C BB IN ROOM AUDIO [EXTENDED RANGE FULL RANGE PENDANT SPEAKER 6.5° | o\ oo oo v ™ .

ITEMS SHOWN FOR REFERENCE ONLY.

ITEMS PROVIDED UNDER SEPARATE CONTRACT

HUNZIKER
RENOVATION

PHASE A-B

300 Pompton Road, Wayne, New Jersey 07470

LOW VOLTAGE CABLE SCHEDULE
CONDUIT_DESI MANUFACTU DESCRIPTI FIELD_TERMI PREFERRED_TE|PREFERRED_TE
SYMBOL LOCATION GNATION |COUNT|""'Rer~ | TRADE# |"™oN" | OD | "NaTion | AW | RM_MANU | RM_PART
CLASSROOM—106
S SPEAKER ZONE SPEAKER 1| EXRON p2-154-03 s | 212 | PiGTAL | 16 N/A N/A
HOMERUN
CLASSROOM—106A
S SPEAKER ZONE SPEAKER 1| EXRON p2-154-03 s | 212 | PiGTAL | 16 N/A N/A
HOMERUN
CLASSROOM—133
S SPEAKER ZONE SPEAKER 1| ExRON p2-154-03 s | 212 | PiGTAL | 16 N/A N/A
HOMERUN
CLASSROOM—90
S SPEAKER ZONE SPEAKER 1| EXRON p2-154-03 s | 212 | PiGTAL | 16 N/A N/A
HOMERUN
SEMINAR—90 SPEAKER
S e HOEEIER | SpEAKER 1| EXRON p2-154-03 s | 212 | PiGTAL | 16 N/A N/A
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KINDORF CHANNEL OR BUILDING

STRUCTURE
CONGRETE. SLAS —— 1" CONDUIT TO ADLACENT
SPEAKER JBOX.
R
D —
e Er p
CONCRETE SLAB _ INSTALLATION TILE ANCHORING DEVICE SUPPORT
] BRIDGE CONCRETE SLAB CABLE CABLE "GRIPPLE”,
6 6 r MANUFACTURER SUPPLIED.
SPEAKER CABLE TO V) V)
ADJACENT SPEAKER SAFETY CABLE SAFETY CABLE
A ATTACHED TO SLAB g“ )\ ATTACHED TO SLAB
¢ OR OTHER SUPPORT OR OTHER SUPPORT SAFETY SECONDARY CABLE 2P TE
— MEMBER ° MEMBER SUSPENSION CABLE
— BLIND MOUNT HARDWARE
SPEAKER CLAMPS TO GYP
BOARD USING THREADED
ROD FROM SCREW HEADS
———SUSPENSION CABLES LOCATED ON FRONT OF
SPEAKER (TYPICAL OF 4)
BLIND MOUNT SPEAKER CABLE
ASSEMBLY Rl CONDUIT Ruﬁ SOUND CABLE TO SOURCE
| 1T TR | '
— r
8 1/2" | I— SUSPENDED CEILING 8 .1/2" GYP BOARD CEILING NOTE:
— SYSTEM } DETAIL IS SCHEMATIC IN NATURE,
I I SPEAKER GRILL I I ROUGH OPENING CHOOSE MOUNTING METHOD, AND
N / ve FOR SPEAKER IS HARDWARE CONSISTENT WITH
8 1/2 INCH DIAMETER I / \ \ LOCAL BUILDING CODES AND
‘ REGULATIONS.
SPEAKER GRILL PENDANT SPEAKER
CEILING SPEAKER CEILING SPEAKER @ CEILING SPEAKER
/‘ @81 SUSPENDED CEILING SCHEMATIC DETAIL 2 @81 SUSPENDED CEILING SCHEMATIC DETAIL 5 SP1A SUSPENDED CEILING SCHEMATIC DETAIL
SCALE: N.T.S. SCALE: N.T.S. SCALE: N.T.S.
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WILLIAM PATERSON UNIVERSITY
Hunziker Renovation

Wayne, New Jersey

NK Project # 2066.100

SECTION 230548 — MECHANICAL VIBRATION ISOLATION AND CONTROL

1.1

1.2

1.3

PART 1 - GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

It is the objective of this Specification to provide the necessary design requirements for
the control of excessive noise and vibration in the buildings due to the operation of
machinery or equipment, and/or due to interconnected piping, ductwork or conduit. It is
also the objective of this specification to provide the design criteria for seismic restraints
for all isolated and non-isolated equipment.

Work in this section includes the providing of labor, materials, equipment and services
necessary for a complete and safe installation in of vibration isolation systems and
seismic restraints for every mechanical system including piping and ductwork within and
on the roof of the building, complete, as shown and specified per the contract documents
and all applicable codes and authorities having jurisdiction.

The work of this section includes, but is not limited to the following:

1. Vibration isolation elements for piping and equipment.

2. Equipment isolation bases.

3. Piping flexible connections.

Related Sections:

1. All Division 23000 Sections as issued for this project under "Mechanical/HVAC".
This specification shall be supplemented by all local codes and ordinance which shall
take precedence in the event of the existence of any conflict between same and this
specification. Where methods or materials specified are equivalent to the code
requirements specified, comply with the specified requirements.

SUBMITTALS

In addition to the requirements of the section on Mechanical General Provisions, the
submittal material shall include thirteen (13) copies of descriptive data for all products and
materials including, but not limited to, the following:

1. Descriptive Data:

a. Catalog cuts and data sheets on specific vibration isolators and seismic
restraints to be utilized showing compliance with the specifications.

MECHANICAL VIBRATION ISOLATION AND CONTROL 230548 - 1
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b.  An itemized list showing the items of equipment or piping to be isolated, the
isolator type and model number selected, isolator loading and deflection, and
reference to specific drawings showing seismic restraints, base and
construction where applicable.

Shop Drawings:

a. Drawings showing equipment base constructions for each machine, including
dimensions, structural member sizes and support point locations.

b. Drawings showing methods of suspension, support guides for piping and
ductwork.

C. Drawings showing methods for isolation of pipes and ductwork piercing walls
and slabs.

d. Concrete and steel details for bases, including anchor bolt locations.

1.4 CODE AND REFERENCE STANDARD REQUIREMENTS

A.  All equipment supplied under this specification shall conform in all respects to the rules
and regulations of:

1.

SMACNA "Guidelines for Seismic Restraints of Mechanical Systems and Plumbing
Piping Systems." 1982

2011 ASHRAE APPLICATIONS GUIDE, Chapter 48 and 55

All applicable New Jersey State and Local Codes and authorities having
jurisdiction.

American Society for Testing and Materials:
a. ASTM A 36/a 36M-96: Specification for Carbon Structural Steel.

b. ASTM E 488-96: Test Methods for Strength of Anchors in Concrete and
Masonry Elements.

American Welding Society:

a. ASW D1.1-98: Structural Welding Code — Steel.

1.5 QUALITY ASSURANCE

A.  All vibration isolation devices shall be the product of a single manufacturer. Products of
other manufacturer's are acceptable provided that their systems comply with the design
intent for system performance, static deflection and structural design of the base
manufacturer.

MECHANICAL VIBRATION ISOLATION AND CONTROL 230548 - 2
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C. theinstallation of vibration isolation systems shall be qualified to provide the materials and
installation required by this section. Project listings shall be provided including
geographical location and a reference contact.

D. The installation of all vibration isolation units, , hangers and bases, shall be under the
direct supervision of the vibration isolation manufacturer's representative. The isolation
manufacturer is to send a letter stating that they have inspected all of the vibration
isolation units installed and they are installed properly and operating.

E. Substitution of internally isolated mechanical equipment in lieu of the specified isolation of
this Section must be approved for individual equipment units

F.  Standards: If any item in this specification as furnished by the contractor is manufactured
in a location which does not certify the referenced standards as defined in paragraph 1.4
of this specification, the contractor is to pay the owner for all expenses incurred by the
owner for an outside testing company top confirm such compliances.

G. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel."

1.6 DELIVERY, STORAGE, AND HANDLING
Deliver each item as a factory-assembled unit with protective crating and covering.
Store in a dry location.

Provide disassembly and re-assembly as required to accommodate rigging and shipping.

o o w »

Comply with the manufacturer's written rigging and installation instructions for unloading,
transporting and setting in final location.

E. All equipment with shaft bearings (pump, fans, etc..) must have the shaft rotated every 2
weeks and the equipment must be stared inside.

1.7 SUBSTITUTIONS

A.  Any proposed substitution must be submitted at the time the bid is submitted. No
substitute material or manufacturer of equipment shall be permitted without a formal
written submittal to the engineer which includes all dimensional, performance and material
specifications and is approved in writing by the engineer. Any changes in layout or design
brought about by the use of a substitution shall be submitted to the engineer fully
designed for review in conjunction with the submittal of the alternate. Any substitutions
must be submitted with an explanation why a substitution is being proposed. If the
substitute is being proposed for financial reasons the associated credit must be
simultaneously submitted.

B. Final acceptance or rejection of any substitution is subject to the Owner’s review.

1.8 COORDINATION

MECHANICAL VIBRATION ISOLATION AND CONTROL 230548 - 3
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Coordinate size and location of concrete bases. Cast anchor-bolt inserts into base.
Coordinate with the architect and structural engineer for concrete, reinforcement, and
formwork requirements.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These
items are specified in Division 7 Section "Roof Accessories."

PART 2 - PRODUCTS

MANUFACTURERS

The following are approved manufacturers, provided their systems strictly comply with the
design intent for performance, deflection and structural capacity of this specification.

1. Mason Industries, Inc., Hauppauge, NY

2. Vibration Mountings & Controls, Inc., Bloomingdale, NJ
3.  Vibration Eliminator Co., Inc., Capiague, NY

4, Amber Booth, Houston, TX

DESCRIPTION

All vibration isolators shall have either known un-deflected heights or calibration markings
so that, after adjustment, when carrying their load, the deflection under load can be
verified, thus determining that the load is within the proper range of the device and that
the correct degree of vibration isolation is being provided according to the design.

All isolators shall operate in the linear portion of their load versus deflection curve. Load
versus deflection curves shall be furnished by the manufacturer, and must be linear over
a deflection range of not less than 50% above the design deflection.

Where spring isolation systems are described in the following specifications, the mounting
assemblies shall utilize bare springs with the spring diameter not less than 0.8 of the
loaded operating height of the spring. Each spring isolator shall be designed and installed
so that the ends of the springs remain parallel. The minimum deflection from loaded
operating height to spring solid height shall be 50% of the rated static deflection of the

spring.

Where neoprene-in-shear isolation systems are described in the following specifications,
the mounting assemblies shall utilize bare neoprene elements with unit type design
molded in oil resistant neoprene. The neoprene shall be compounded to meet the
following:

1. Shore hardness of 35 to 65 +5, after minimum aging of 20 days or corresponding
oven-aging.

2. Minimum tensile strength of 2000 PSI.

3. Minimum elongation of 300 %.
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4. Maximum compression at 25 % of original deflection.

E. The isolator ratio of lateral to vertical stiffness shall not be less than 0.9 nor more than
1.5.

F.  The theoretical vertical natural frequency for each support point, based upon load per
isolator and isolator stiffness, shall not differ from the design objectives for the equipment
as a whole by more than +10%.

G. All mounting systems, exposed to weather and other corrosive environments shall be
protected with factory corrosion resistance. All metal parts of mountings (except springs
and hardware) to be hot dip galvanized. Springs shall be powder coated and neoprene
coated. Nuts and bolts shall be cadmium plated.

H.  Seismic and Wind Load Certification and Analysis:

1. Attachment calculations by the Seismic Restraint Manufacturer’s licensed Engineer
substantiating the mounting system, seismic or wind restraints, fasteners or ICC
Certified Concrete Anchors shall be submitted for approval along with the shop
drawings. Seismic loads shall have their calculations based on seismic loads as
established in Specification Section 1.4, Paragraph B, article 7 Design Seismic
Loads. Wind loads shall have their calculations based on Section 1.4, Paragraph B,
article 8 Design Wind Loads. A registered professional engineer having a PE from
the same state as the project, or state of restraint manufacturer shall stamp all
analysis, or as required by local building codes.

2. Unless otherwise specified, all equipment, piping and ductwork shall be restrained
to resist seismic forces. Restraints shall maintain equipment, piping or ductwork in a
captive position. Restraint devices shall be designed and selected to meet seismic
requirements as defined in the latest issue of:

a. International Building Code, IBC and ASCE applicable state and local codes
b. NFPA (fire protection only)

3. If component is curb or support mounted, article 7, Design Seismic Loads,
paragraph g shall be followed for all roof-mounted components in excess of 9 sq. ft.
in cross-sectional area. Curbs shall be as described in Base type B-3 if isolated,
Base type B-4 if non-isolated.

4. Loads and calculations shall be based on IBC-2006, figure 1609 and related
sections in ASCE 7-05.

5. Where buildings are less than or equal to 60 feet in height to the top of the roof slab
(not parapet walls), the force on roof-mounted components shall be based on
Section 6.5.15.1, ASCE 7-05.

6. Equivalent basic wind speed shall be based on IBC-2006, Table 1609.3.1.

7. In no event shall adjacent buildings, structures or screens be considered to diminish
the calculated wind load or its effect on an outdoor component.
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2.3 MANUFACTURER RESPONSIBILITIES
A.  Manufacturer of vibration isolation equipment shall have the following responsibilities:
1. Determine vibration isolation and seismic restraint sizes and locations.
2. Provide piping and equipment isolation systems as scheduled or specified.

3. Guarantee specified isolation system deflection.

4. Provide installation instructions, drawings and field supervision to assure proper
installation and performance.

2.4 VIBRATION ISOLATORS
A. Type A: Bare spring isolators shall incorporate the following:

1. Minimum 1/4" (6 mm) thick neoprene acoustical base pad on underside, unless
designated otherwise.

2. Non-resonant with equipment forcing frequencies or support structure natural
frequencies.

3. Spring isolators to be Mason Type SLF, or as approved.
B. Type B: Spring isolators shall be same as Type A, except:

1. Provide built-in vertical limit stops with minimum 1/4" (6 mm) clearance under
normal operation.

2. Tapped holes in top plate for bolting to equipment.

3. Capable of supporting equipment at a fixed elevation during equipment erection.
Installed and operating heights shall be identical.

4. Mason Type SLR, or as approved.
C. Type C: Spring hanger rod isolators shall incorporate the following:

1. Spring element seated on a steel washer within a neoprene cup incorporating a rod
isolation bushing.

2. Steel retainer box encasing the spring and neoprene cup.

3. Provide sufficient clearance between retainer box and spring hanger rod to permit
minimum 15 degree allowable rod misalignment in any direction, total 30 degrees.

4. Mason Type TPC-30N, or as approved.

MECHANICAL VIBRATION ISOLATION AND CONTROL 230548 - 6





WILLIAM PATERSON UNIVERSITY
Hunziker Renovation
Wayne, New Jersey
NK Project # 2066.100
5. Where operating weight differs from installed weight, provide built-in adjustable limit
stops to prevent equipment rising when weight is removed. Stops shall not be in
contact during normal operation.
D. Type D: Elastomer Mounting Types/Elastomer Isolators, shall incorporate the following:
1. Bolt holes for bolting to equipment base.
2. Bottom steel plates for bolting or welding to sub-base as required.
3. Unit type design molded in oil-resistant neoprene.
4. Mason Type ND isolation or as approved.

E. Type E: Elastomer hanger rod isolators shall incorporate the following:

1. Molded unit type neoprene element with projecting bushing lining rod clearance
hole.

2. Neoprene element to be minimum 1 3/4" (45 mm) thick.
3. Steel retainer box encasing neoprene mounting.

4, Clearance between mounting hanger rod and neoprene bushing shall be minimum
1/8" (3 mm).

5. Mason Type HD, or as approved.
F.  Type F: Combination spring/elastomer hanger rod isolators to incorporate the following:
1. Spring and neoprene isolator elements in a steel box retainer.

2. Other characteristics of steel box retainer and hanger rod swing as described for
Type C isolators.

3. Mason Type TPC-30N, or as approved.
G. Type G: Pad type elastomer mountings to incorporate the following:
1. 0.750" (19 mm) minimum thickness.
2. 50 psi (345 KN/m?) maximum loading.
3. Ribbed or waffled design.
4, 0.10" (2.5 mm) deflection per pad thickness.
5. 1/16" (1.6 mm) galvanized steel plate between multiple layers of pad thickness.

6. Suitable bearing plate to distribute load.
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7.
H. Type H: Pad type elastomer mountings to incorporate the following:
1.
2.
3.
4.

5.

Mason Type Super W, or as approved.

Laminated canvas duck and neoprene.

Maximum loading 1000 psi (6900 KN/m?).

Suitable bearing plate to distribute load.

Minimum thickness, 2" (12 mm).

Mason Type HL, or as approved.

25 EQUIPMENT BASES

A. Integral Structural Steel Base, Type B-1

1.

2.
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Reinforced, as required, to prevent base flexure at start-up and misalignment of
drive and driven units. Centrifugal fan bases complete with motor slide base with
double adjustment bolts.. Drilled for drive and driven unit mounting template.

Mason Type M, WF, or as approved.

B. Concrete Inertia Base, Type B-2

1.

2.

3.
C.  Curb Mounted Base, Type B-3

1.

Concrete inertia bases shall be formed in a structural steel perimeter base,
reinforced as required to prevent flexure, misalignment of drive and driven unit or
stress transfer into equipment. The base shall be complete with motor slide base
with double adjustment bolts , pump base elbow supports, and complete with height

saving brackets, reinforcing, equipment bolting provisions and isolators.

Minimum thickness of the inertia base shall be according to the following tabulation:

Motor Size Minimum
Thickness

(hp) (kw) (in.) (mm)
5-15 (4-11) 6 (150)
20-50 (15-37) 8 (200)
60-75 (45-55) 10 (250)
100-250 (75-190) |12 (300)
300-500 (220-375) | 18 (350)

Mason Type K, BMK, or as approved.

Curb-mounted rooftop equipment shown on isolation schedule shall be mounted on
structural seismic spring isolation curbs. The upper frame must provide continuous
support for the equipment and must be captive so as to resiliently resist wind and
seismic forces. The lower frame must accept point support for both seismic
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attachment and leveling. The upper frame must be designed with positive fastening
provisions (welding or bolting), to anchor the rooftop unit to the curb, which will not
violate the National Roofing Contractors Association (NRCA) ratings of the
membrane waterproofing. Sheet metal screws are only acceptable if all provisions
in Section 1.4, Article B, 7, Design Seismic Loads, are met. Contact points between
the rooftop unit, the curb and the building’s structure shall show load path through
those locations only.

All-directional elastomeric snubber bushings shall be minimum of ¥4” thick. Steel
springs shall be laterally stable and rest on 4" thick elastomeric acoustical pads or
cups.

Hardware must be plated and the springs shall be powder-coated or cadmium-
plated.

The curb’s waterproofing shall be designed to meet all NRCA requirements.

All spring locations shall have access ports with removable waterproof covers and
all isolators shall be adjustable, removable and interchangeable.

Isolated curbs shall be supplied with a continuous air seal between the upper
floating member and the stationary wood nailer.

D. Vane axial Fan Built-Up Casing Floating Base, Type B-5

1.

The vane axial fan casing, coils, filter assembly and inlet/discharge silencers shall
be erected on top of a poured-in-place, reinforced concrete floating floor supported
on Mason Industries Type EAFM 2" (50 mm) high mounting system, or as
approved.

The mountings shall be oriented in the floating floor base for the weight and weight
distribution of the supported equipment (casing, coils, filter silencers) on the floating
floor.

The plywood form shall be Type AC exterior grade, 2" (12 mm), thick. Isolation
mounts shall be 2" (50 mm), thick and shall be selected and oriented to provide
deflections not exceeding 0.3" (7.5 mm) or 10 Hz frequency.

The fans shall be resiliently spring supported, and as described elsewhere, from
concrete piers erected from the structural slab and isolated from the floating floor.

The design and installation of the vane axial fan built-up casing floating floor and fan
isolation shall be coordinated with the vibration control vendor such that there will
be no short circuit of the floating built-up casing base and the building structure.

2.6 FLEXIBLE CONNECTORS

A. Elastomer Type FC-1

1.

Manufactured of nylon tire cord and EPDM, both molded and cured with hydraulic
presses.
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Straight connectors to have two spheres reinforced with a molded-in external ductile
iron ring between spheres.

Elbow shall be long radius reducing type.

Rated 250 psi. (1,700 KN/m?) at 1700F (77JC). Dropping in a straight line to 170
psi. (1,200 KN/m?) at 250C0F (12001C) for sizes 1-1/2" to 12" (38 to 305 mm),
elbows. Elbows shall be rated no less than 90% of straight connections.

Sizes 10" (254 mm) and 12" (305 mm) to employ control cables with neoprene end
fittings isolated from anchor plates by means of 2" (12 mm) bridge bearing
neoprene bushings.

Minimum safety factor of 4 to 1 at maximum pressure ratings.

Submittals to include test reports, projected life, replacement interval, compression
and elongation limits.

Mason Types SuperFlex MFNEC, MFLRR, MFTFU, MFTNC, MFTCR, or as
approved.

B. Flexible Stainless Hose, Type FC-2

1.

2.

Braided flexible metal hose.

2" (50 mm) pipe size and smaller with male nipple fittings.

2-1/2" (62.5 mm) and larger pipe size with fixed steel flanges.
Suitable for operating pressure with 4 to 1 minimum safety factor.
Length as shown on drawings.

Mason Type BSS, or as approved.

C. Unbraided Exhaust Hose, Type FC-3

1.

2.

3.

4.

Low pressure stainless steel angularly corrugated.
Fitted with flanged ends.
Maximum temperature 15000F (81501C)

Mason Type SDL-RF, or as approved.

PART 3 - EXECUTION

3.1 GENERAL VIBRATION ISOLATION REQUIREMENTS
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Install in accordance with manufacturer's written instructions. Vibration isolators must not
cause any change of position of equipment or piping resulting in piping stresses or
misalignment.

Mechanical equipment shall be isolated from the building structure by means of noise and
vibration isolators as scheduled on the drawings or within these specifications.

No rigid connections between equipment and building structure shall be made that
degrades the noise and vibration isolation systems herein specified.

Electrical circuit connections to isolated equipment shall be looped to allow free motion of
isolated equipment.

The contractor shall not install any equipment, piping or conduit which makes rigid contact
with the "building" unless permitted in this Specification. Building includes, but is not
limited to, slabs, beams, columns, studs and walls.

Isolation mounting deflection shall be (minimum) as specified or scheduled on drawings.

Coordinate work with other trades to avoid rigid contact with the building. Inform other
trades following work, such as plastering or electrical, to avoid any contact which would
reduce the vibration isolation.

Bring to the Architect's attention, prior to installation, any conflicts with other trades which
will result in unavoidable rigid contact with equipment or piping as described herein, due
to inadequate space or other unforeseen conditions. Corrective work necessitated by
conflicts after installation shall be at the responsible contractor's expense.

Bring to the Architect's attention any discrepancies between the specifications and field
conditions or changes required due to specific equipment selection, prior to installation.
Corrective work necessitated by discrepancies after installation shall be at the contractor's
expense.

Obtain inspection and approval of any installation to be covered or enclosed, prior to such
closure.

Correct, at no additional cost, all installations which are deemed defective in workmanship
or materials.

EQUIPMENT ISOLATION

Mount floor mounted equipment on 4" (100 mm) high concrete housekeeping pads over
complete floor area of equipment. Mount vibration isolating devices and related inertia
blocks on concrete pad. Key housekeeping pads with hair pins, as required, to be integral
with structural slab. Provide approved seismic restraint anchor plates flush with top of
housekeeping pad. Concrete work specified in Division 3.

EQUIPMENT BASES

Fill concrete inertia bases, after installing base frame, with concrete; trowel to a smooth
finish.
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B. Concrete shall be as follows:
1. 3000 psi (20.7 MPa).

2. Cast-in-place concrete materials and placement requirements are specified in
Division 3.

C. Concrete Bases: Anchor equipment to concrete base according to supported equipment
manufacturer's written instructions for seismic codes at Project site.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter
of the base.

2. Install epoxy-coated anchor bolts for supported equipment that extend through

concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use Setting Drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported
equipment.
5. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

6. Cast-in-place concrete materials and placement requirements are specified in
Division 3.

D. Each fan and motor assembly shall be supported on a single structural steel frame.
Flexible duct connections shall be provided at inlet and discharge of fan.

E. The machine to be isolated shall be supported by a structural steel frame or concrete
inertia base.

F. Brackets shall be provided to accommodate the isolator. The vertical position and size of
the bracket shall be specified by the isolator manufacturer.

G. The minimum operating clearance between the equipment frame or rigid steel base frame
and the housekeeping pad or floor shall be 1" (25 mm). Minimum operating clearance
between concrete inertia and base and housekeeping pad or floor shall be 2" (50 mm).

H.  The equipment structural steel or concrete inertia base shall be placed in position and
supported temporarily by blocks or shims, as appropriate, prior to the installation of the
machine or isolators.

. The isolators shall be installed without raising the machine and frame assembly.

J. After the entire installation is complete and under full operational load, the isolators shall
be adjusted so that the load is transferred from the blocks to the isolators. When all
isolators are properly adjusted, the blocks or shims shall be barely free and shall be
removed.
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Prior to start-up, clean out all foreign matter between bases and equipment. Verify that
there are no isolation short circuits in the base, isolators or seismic restraints.

Verify that all installed isolator and mounting systems permit equipment motion in all
directions. Adjust or provide additional resilient restraints to flexibly limit start-up
equipment lateral motion to 1/4" (6 mm).

Provide flexible connections between all fans and ductwork. Refer to duct accessories
section.

When operating weight differs from installed weight, provide built-in limit stops to prevent
equipment from rising when weight is removed. Stops shall not be in contact during
normal operation.

Additional Requirements

1. Diagonal thrust restraint shall be as described for Type C hanger with the same
deflection as specified for the spring mountings. The spring element shall be
designed so it can be pre-set for thrust and adjusted to allow for a maximum of 1/4"
(6 mm) movement at start and stop. Thrust restraints shall be attached at the
centerline of thrust. Restraint shall be Mason Type WB, or as approved.

2. All piping and ductwork to be isolated shall freely pass through walls and floors
without rigid connections. Penetration points shall be sleeved or otherwise formed
to allow passage of piping or ductwork, and maintain 3/4" to 1 1/4" (20 to 32 mm)
clearance around the outside surfaces. This clearance space shall be tightly
packed with fiberglass (except in cases of fire smoke dampers in ducts), and
caulked airtight after installation of piping or ductwork.

3. HVAC piping vertical risers larger than 2" (50 mm) in diameter shall be isolated from
the building structure by means of noise and vibration isolation guides and supports.

4. Isolators shall be installed with the isolator hanger box attached to, or hung as close
as possible to, the structure. Hanger rods shall be aligned to clear the hanger box.

5. Isolators shall be suspended from substantial structural members, not from slab
diaphragm unless specifically permitted.

6. Structural steel for cooling tower or other equipment must support the equipment
without excessive deflection of the steel. The structural steel support shall not be
resonant with the isolation system resonant frequencies or the driving frequencies
of the supported equipment.

PIPING AND BOILER BREECHING ISOLATORS

All piping and boiler breeching, except fire standpipe systems, are included under this
Section.

Installation:

1. Isolate piping and boiler breeching outside of shafts as follows:
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a.  All water, steam and glycol piping and boiler breeching in machine rooms.
b. Piping where exposed on roof.

C. Water piping and boiler breeching within 50 ft (15 m), or 100 diameters, which
ever is greater, from connected rotating equipment and pressure reducing
stations.

d. All other piping shall be rigidly supported and provided with approved seismic
restraints to maintain the piping in a captive position without excessive
motion.

e. Do not use neoprene components on emergency generator exhaust.

2. All piping 2" (50 mm) and over located in mechanical equipment rooms, and for a
minimum of fifty (50) feet (15 m) or 100 pipe diameters, whichever is greater, from
connection to vibrating mechanical or electrical equipment, shall be isolated from
the building structure by means of noise and vibration isolation hangers, Type F.

3. Horizontal suspended pipe 2" (50 mm) and smaller and all steam piping shall be
suspended by Type E isolator with a minimum 3/8" (9.5 mm) deflection. Water pipe
larger than 2" (50 mm) shall be supported by Type F isolator with a minimum 1" (25
mm), or same static deflection as isolated equipment to which pipe connects,
whichever is greater.

4. Horizontal pipe floor supported at slab shall be supported via Type B, with a
minimum static deflection of 1" (25 mm) or same deflection as isolated equipment to
which pipe connects, whichever is the greater.

5. Vertical riser pipe supports shall utilize Type H.

6. Vertical riser guides, if required, shall avoid direct contact of piping with building.

7. Pipe anchors, where required, shall utilize resilient pipe anchors, Mason Industries
Type ADA, or equivalent, to avoid direct contact of piping with building.

8. Pipe sway braces, where required, shall utilize two (2) neoprene elements (Type G
or H to accommodate tension and compression forces).

9. Pipe extension and alignment connectors: Provide connectors at riser takeoffs,
cooling and heating coils, and elsewhere as required, to accommodate thermal
expansion and misalignment.

10. Adjust, as required, all isolators to eliminate all contact of the isolated rod with the
hanger rod box retainer or short circuiting of the spring.

C. Domestic Water System lIsolation :

1. Support all domestic water piping in horizontal and vertical runs with a resilient
wrapping or clamp system employing a resilient element of wool, felt, neoprene, or
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other suitable material; "Trisolators" by Semco or P.R. Isolators by Potter-Roemer,
or as approved.

2. All domestic water piping, size 2" (50 mm) and larger within the building shall be

isolated as follows:

a. Provide Type F hanger rod isolators with a minimum static deflection of 1" (25
mm) or as scheduled.

b. Provide Type B isolators with 1" (25 mm) static deflection, or as scheduled.

C. Support water piping in shafts and floor supports™ entering shaft with Type G
isolators or Type H pad to prevent direct contact of piping with building
structure.

d. Guide and anchor piping in shafts, as required, with approved mounting
designs incorporating Type H pad to prevent direct contact of pipe with
building structure.

Isolator Position:

1. Close to building structure.

2. Between building structure and supplementary steel if required.
3. Suspend isolators from rigid and massive support points.

4.  All supplementary steel to be sized for a maximum deflection of 0.08 inches (2 mm)
at center span.

INSPECTION

On completion of installation of all vibration isolation and seismic restraint devices herein
specified, the local representative of the isolation materials manufacturer shall inspect the
completed system and report in writing any installation errors, improperly selected
isolation or restraint devices, or other faults that could affect the performance of the
system. Contractor shall submit a report to the Architect, including the manufacturer's
representatives final report, indicating all isolation reported as properly installed or
requiring correction, and include a report by the Contractor on steps taken to properly
complete the isolation work.

VIBRATION TESTING

Vibration testing will be performed after the equipment is installed, aligned, dynamically
balanced and commissioned. The mechanical contractor shall correct any deficiencies
found with the new equipment as identified in the vibration analysis report. The vibration
testing shall be as follows:

1. Equipment Vibration testing shall be performed by a certified vibration consultant. A
report shall be provided indicating all of the pieces of equipment tested, the results
of the tests and any deficiencies found.
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Vibration allowances shall be as per the latest ASHRAE standard for rotating
equipment (ASHRAE 2000 Systems and Equipment), as defined here:

Vibration shall not exceed 0.20 inches per second (0.20 in/sec), peak value
throughout the operating range of the piece of rotating equipment. (If connected to
a VFD.)

Measurements for all equipment, at each point shall be taken at each axis (3 axis)
throughout the entire operating range of the equipment. (If connected to a VFD.)

The test for equipment connected and driven by a Variable Frequency Drive shall
include natural (critical) speed testing. Measurements shall be taken throughout the
operating range of the equipment starting from a complete stop, ramping slowly up
to maximum speed, and pausing briefly at the natural frequencies of the
equipment/VFD (15, 30, 45 and 60 Hz) during the test.

Tests for any piece of equipment not driven by a VFD shall be at their normal
operating speed, under normal operating conditions.

CLEANING

After completing equipment installation, inspect vibration isolation and seismic-control
devices. Remove paint splatters and other spots, dirt, and debris.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain air-mounting systems. Refer to Division 23
Section HVAC General Provisions or to Division 1 Section "[Closeout Procedures]
[Demonstration and Training]."
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3.9 HVAC EQUIPMENT ISOLATION TABLE “A”

ON GRADE, BASEMENT OR SLAB ON GRADE ABOVE GRADE >
EQUIPMENT (See Note-1) MTNG|SOL 35}'? BASERESTRISOL| DEFL (in.)|BASE [RESTR
Absorption Machine Flr. | - | - - v B 0.75 B-2 v
Air Handling Units Flr B |0.75| - v B 1.5 - v
Indoor Cg | E|o75] — | v [E| 075 | — | Vv
To10 e | B lo7s| — | v | B| 150 | — | Iv
. HP
Air Compressor Tanks >10
HP Flr B |0.75| B-2 v B 1.50 B-2 v
Dry Coolers 250
Condensers/Condensing Roof | ——- | - | - v B (minimum) B-5 \Y
Outdoor Units
Fir | B |0.75| --- v B [See Guide| --- A
Axial Fans (Inline Type
( ype) Clg | E |075| — | V | E |SeeGuide| — | V
TS ey | B lo75|B2| Iv | B| 075 |B2]| Iv
HP
Base Mounted Pumps >15
HP Flr B |0.75| B-2 v B 1.50 B-2 v
Boilers FIr | G {010 | --- v B 0.75 - v
TI-?P1 Flr F |0.20| -- v B 0.75 - v
Cabinet Fans &
Packaged AHU Clg | D|035| - \Y, E 0.75 - Vv
Indoor >1HP| FIr | B |0.75| --- \Y B [See Guide| --- v
Clg | E |0.75| - V E [See Guide| --- Vv
Centrif. Chillers Flr B |0.75| --- v B 1.50 - v
C'?SS FIr | B |075(B-1| IV | B |SeeGuide| B-1 | IV
Centrif. Fans Arr. 1& 3 Class
283 Flr B |0.75| B-2 v B |See Guide| B-2 v
Class . See
Centrif. Fans (Vent Sets) | 1 FIr | B 1075] — 1 IV | B |SeeGuidel\ ;00 IV
Arr. 9810 g'gsg Clg | E |075|B2| V | E |SeeGuide| B2 | V
Computer Room Units FIr | F |0.20| B-7 v B 1.5 B-7 Y
Condensate Pumps Fir | F |0.20 |Ifreq.| IV F 0.20 Ifreq.| IV
Cooling Towers Fir | B|075| — | Iv | B | 250 Er;tS W
Curb Mtd. Equip. Roof | o | o | —- Y, . - B-6 W
(Non-Isol.)
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Fan Coil Units FIr | F |0.20| --- \Y B 0.75 --- v
Clg| D |0.35| --- \Y E 0.75 - \Yj
Outdoor FIr | F |0.20| -- \Y B 1.50 - v
Reciprocating, Rotary on
Screw Chillers Roof| - | — | — | IV |B| 250 |B5| IV
<10 Ton Roof| — | = | — | IV | B | 150 *(E;'j) IV
Rooftop AHU/AC B-’3
> 10 Ton|Roof | --- | - | --- v B 2.50 *(3,4) \Y
Unit/Cab Heaters Clg| D [0.30] --- V D 0.30 - V

Minimum Deflection Guide for Table “A”

R.P.M. DEFLECTION
Less than 400 3.50”
401 to 600 2.50”
601 to 900 1.50”
Over 900 0.75

Note for TABLES A, B, & C:
GENERAL: ISOL=ISOLATOR, DEFL= DEFLECTION, RESTR = SEISMIC RESTRAINT. MTNG=
MOUNTING. ALL DEFLECTIONS INDICATED ARE IN INCHES.

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

For equipment with variable speed driven components having driven operating
speed below 600 rpm, select isolation deflection from minimum deflection guide

For roof applications, use base Type B-5.

Curb Type B-3 shall use sound barrier RPFMA when there is no concrete under
roof top units. Curbs can be used for return plenums. (See Option #1)

Where curbs require supply and return sound attenuation package type SRRFMA
shall be used. (See Option #2)

Units may not be capable of point support. Refer to separate air handling unit
specification section. If base is not provided by that section and external isolation is
required, provide Type B-1 base by this section for entire unit.

Static deflection shall be determined based on the deflection guide for Table “A”.
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Note 7: Deflection indicated are minimums at actual load and shall be selected for
manufacturer’'s nominal 5”7, 4”, 3” 2” and 1” deflection spring series, RPM is defined
as the lowest operating speed of the equipment.

Note 8: Single stroke compressors may require inertia bases with thickness greater than 14”
maximum as described for base B-2. Inertia base mass shall be sufficient to
maintain double amplitude for 1/8”.

Note 9: Floor mounted fans, substitute base Type B-2 for class 2 or 3 or any fan having static
pressure over 5”.

Note 10: Indoor utility sets with wheel diameters less than 24” need not have deflections greater
than .75

Note 11:  Curb mounted fans with curb area less then 9 square feet are excluded.

Note 12: For equipment with multiple motors, Horse Power classification applies to largest single
motor.

END OF SECTION 230548
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SECTION 230593 - TESTING, ADJUSTING AND BALANCING FOR HVAC
PART 1 - GENERAL
1.01 SUMMARY
A.  This Section includes TAB to produce design objectives for the following:
1. Air Systems:
a. Constant-volume air systems,
b.  Variable volume air systems.
2. Hydronic Piping Systems: Variable-flow systems.
3. HVAC equipment quantitative-performance settings.
4, Vibration measuring.
5.  Sound level measuring.
6. Indoor-air quality measuring.
7. Verifying that automatic control devices are functioning properly.
8. Reporting results of activities and procedures specified in this Section.
B. Comply with all requirements of Section 018113 — LEED Requirements.

1.02 DEFINITIONS

A. Adjust: To regulate fluid flow rate and air patterns at the terminal equipment,
such as to reduce fan speed or adjust a damper.

B. Balance: To proportion flows within the distribution system, including submains,
branches, and terminals, according to indicated quantities.

C. Barrier or Boundary: Construction, either vertical or horizontal, such as walls,
floors, and ceilings that are designed and constructed to restrict the movement of
airflow, smoke, odors, and other pollutants.

D. Draft: A current of air, when referring to localized effect caused by one or more
factors of high air velocity, low ambient temperature, or direction of airflow,
whereby more heat is withdrawn from a person's skin than is normally dissipated.

E. NC: Noise criteria.
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F. Procedure: An approach to and execution of a sequence of work operations to
yield repeatable results.

G. RC: Room criteria.

H. Report Forms: Test data sheets for recording test data in logical order.

l. Static Head: The pressure due to the weight of the fluid above the point of
measurement. In a closed system, static head is equal on both sides of the
pump.

J. Suction Head: The height of fluid surface above the centerline of the pump on
the suction side.

K. System Effect: A phenomenon that can create undesired or unpredicted
conditions that cause reduced capacities in all or part of a system.

L. System Effect Factors: Allowances used to calculate a reduction of the
performance ratings of a fan when installed under conditions different from those
presented when the fan was performance tested.

M.  TAB: Testing, adjusting, and balancing.

N. Terminal: A point where the controlled medium, such as fluid or energy, enters
or leaves the distribution system.

O. Test: A procedure to determine quantitative performance of systems or
equipment.

P.  Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for
performing and reporting TAB procedures.

SUBMITTALS

A. Qualification Data: Within 30 days from Contractor's Notice to Proceed, submit 4
copies of evidence that TAB firm and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

B. Contract Documents Examination Report: Within 30 days from Contractor's
Notice to Proceed, submit 4 copies of the Contract Documents review report as
specified in Part 3.

C. Strategies and Procedures Plan: Within 90 days from Contractor's Notice to
Proceed, submit 4 copies of TAB strategies and step-by-step procedures as
specified in Part 3 "Preparation” Article. Include a complete set of report forms
intended for use on this Project.

D. Certified TAB Reports: Submit two copies of reports prepared, as specified in

this Section, on approved forms certified by TAB firm.
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E. Sample Report Forms: Submit two sets of sample TAB report forms.
F.  Warranties specified in this Section.
1.04 QUALITY ASSURANCE

A. TAB Firm Qualifications: Owner will engage a TAB firm certified by AABC,
NEBB, or TABB. Contractor shall be responsible for coordinating with selected
TAB firm.

B. TAB Conference: Meet with Owner's and Architect's representatives on approval
of TAB strategies and procedures plan to develop a mutual understanding of the
details. Ensure the participation of TAB team members, equipment
manufacturers' authorized service representatives, HVAC controls installers, and
other support personnel. Provide seven days' advance notice of scheduled
meeting time and location. Agenda Items: Include at least the following:

1. Submittal distribution requirements.

2. The Contract Documents examination report.

3. TAB plan.

4.  Work schedule and Project-site access requirements.

5. Coordination and cooperation of trades and subcontractors.

6. Coordination of documentation and communication flow.

C. Certification of TAB Reports: Certify TAB field data reports. This certification
includes the following:

1. Review field data reports to validate accuracy of data and to prepare
certified TAB reports.

2. Certify that TAB team complied with approved TAB plan and the
procedures specified and referenced in this Specification.

D. TAB Report Forms: Use standard forms from one of the following:

1. AABC's "National Standards for Testing and Balancing Heating,
Ventilating, and Air Conditioning Systems."

2. NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems."

3. SMACNA's TABB "HVAC Systems - Testing, Adjusting, and Balancing.”
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E. Instrumentation Type, Quantity, and Accuracy: As described in one of the
following:

1. AABC's "National Standards for Testing and Balancing Heating,
Ventilating, and Air Conditioning Systems.

2. NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems," Section Il, "Required Instrumentation for NEBB
Certification."

F. Instrumentation Calibration: Calibrate instruments at least every six months or
more frequently if required by instrument manufacturer. Keep an updated record
of instrument calibration that indicates date of calibration and the name of party
performing instrument calibration.

1.05 COORDINATION

A. Coordinate the efforts of factory-authorized service representatives for systems
and equipment, HVAC controls installers, and other mechanics to operate HVAC
systems and equipment to support and assist TAB activities.

B. Notice: Provide seven days' advance notice for each test. Include scheduled
test dates and times.

C. Perform TAB after leakage and pressure tests on air and water distribution
systems have been satisfactorily completed.

1.06 WARRANTY

A. National Project Performance Guarantee: Provide a guarantee on AABC's
"National Standards for Testing and Balancing Heating, Ventilating, and Air
Conditioning Systems" forms stating that AABC will assist in completing
requirements of the Contract Documents if TAB firm fails to comply with the
Contract Documents. Guarantee includes the following provisions:

1. The certified TAB firm has tested and balanced systems according to the
Contract Documents.

2. Systems are balanced to optimum performance capabilities within design
and installation limits.

B. Special Guarantee: Provide a guarantee on TABB forms stating that AABC,
NEBB, or TABB will assist in completing requirements of the Contract
Documents if TAB firm fails to comply with the Contract Documents. Guarantee
shall include the following provisions:

1. The certified TAB firm has tested and balanced systems according to the
Contract Documents.
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2. Systems are balanced to optimum performance capabilities within design
and installation limits.

PART 2 - PRODUCTS

Not Applicable

PART 3 - EXECUTION

3.01 EXAMINATION

A.

Examine the Contract Documents to become familiar with Project requirements
and to discover conditions in systems' designs that may preclude proper TAB of
systems and equipment.

1. Contract Documents are defined in the General and Supplementary
Conditions of Contract.

2. Verify that balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual
volume dampers, are required by the Contract Documents. Verify that
guantities and locations of these balancing devices are accessible and
appropriate for effective balancing and for efficient system and equipment
operation.

Examine approved submittal data of HYAC systems and equipment.

Examine Project Record Documents described in Section 017839 - Project
Record Documents.

Examine design data, including HVAC system descriptions, statements of design
assumptions for environmental conditions and systems' output, and statements
of philosophies and assumptions about HVAC system and equipment controls.

Examine equipment performance data including fan and pump curves. Relate
performance data to Project conditions and requirements, including system
effects that can create undesired or unpredicted conditions that cause reduced
capacities in all or part of a system. Calculate system effect factors to reduce
performance ratings of HVAC equipment when installed under conditions
different from those presented when the equipment was performance tested at
the factory. To calculate system effects for air systems, use tables and charts
found in AMCA 201, "Fans and Systems,"” Sections 7 through 10; or in
SMACNA's "HVAC Systems--Duct Design," Sections 5 and 6. Compare this data
with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and
that testing, cleaning, adjusting, and commissioning specified in individual
Sections have been performed.
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G. Examine system and equipment test reports.

H. Examine HVAC system and equipment installations to verify that indicated
balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers, are
properly installed, and that their locations are accessible and appropriate for

effective balancing and for efficient system and equipment operation.

l. Examine systems for functional deficiencies that cannot be corrected by
adjusting and balancing.

J. Examine HVAC equipment to ensure that clean filters have been installed,
bearings are greased, belts are aligned and tight, and equipment with functioning
controls is ready for operation.

K.  Examine terminal units, such as variable-air-volume boxes, to verify that they are
accessible and their controls are connected and functioning.

L. Examine plenum ceilings used for supply air to verify that they are airtight. Verify
that pipe penetrations and other holes are sealed.

M.  Examine strainers for clean screens and proper perforations.

N. Examine three-way valves for proper installation for their intended function of
diverting or mixing fluid flows.

O. Examine heat-transfer coils for correct piping connections and for clean and
straight fins.

P.  Examine system pumps to ensure absence of entrained air in the suction piping.

Q. Examine equipment for installation and for properly operating safety interlocks
and controls.

R. Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the
intended controller.

2. Dampers and valves are in the position indicated by the controller.
3. Integrity of valves and dampers for free and full operation and for tightness
of fully closed and fully open positions. This includes dampers in multizone

units, and mixing boxes.

4.  Automatic modulating and shutoff valves, including two-way valves and
three-way mixing and diverting valves, are properly connected.
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Thermostats and humidistats are located to avoid adverse effects of
sunlight, drafts, and cold walls.

Sensors are located to sense only the intended conditions.

Sequence of operation for control modes is according to the Contract
Documents.

Controller set points are set at indicated values.
Interlocked systems are operating.

Changeover from heating to cooling mode occurs according to indicated
sequences.

S. Report deficiencies discovered before and during performance of TAB
procedures. Observe and record system reactions to changes in conditions.
Record default set points if different from indicated values.

3.02 PREPARATION

A. Prepare a TAB plan that includes strategies and step-by-step procedures.

B. Complete system readiness checks and prepare system readiness reports.
Verify the following:

1.

2.

Permanent electrical power wiring is complete.

Hydronic systems are filled, clean, and free of air.

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed.

Balance, smoke, and fire dampers are open.

Isolating and balancing valves are open and control valves are operational.

Ceilings are installed in critical areas where air-pattern adjustments are
required and access to balancing devices is provided.

Windows and doors can be closed so indicated conditions for system
operations can be met.

C. Pre-construction air and water testing

1.

Measure pressure, temperature, and volume of air from existing base
building system “before starting work. Traverse main supply and return
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ducts before work to obtain total flow. Submit report to engineer
immediately after completion of test

2. Measure flowrate of water and differential pressure across risers or mains
to space to determine flowrate, entering and differential pressure being
provided.

GENERAL PROCEDURES FOR TESTING AND BALANCING

A.

D.

Perform testing and balancing procedures on each system according to the
procedures contained:

1. AABC's "National Standards for Testing and Balancing Heating,
Ventilating, and Air Conditioning Systems".

2. NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems".

3. SMACNA's TABB "HVAC Systems - Testing, Adjusting, and Balancing"]
and this Section.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes
to the minimum extent necessary to allow adequate performance of procedures.
After testing and balancing, close probe holes and patch insulation with new
materials identical to those removed. Restore vapor barrier and finish according
to insulation Specifications for this Project.

Mark equipment and balancing device settings with paint or other suitable,
permanent identification material, including damper-control positions, valve
position indicators, fan-speed-control levers, and similar controls and devices, to
show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A.

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet
factors and recommended testing procedures. Crosscheck the summation of
required outlet volumes with required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.

Determine the best locations in main and branch ducts for accurate duct airflow
measurements.

Check airflow patterns from the outside-air louvers and dampers and the return-
and exhaust-air dampers, through the supply-fan discharge and mixing dampers.
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F. Locate start-stop and disconnect switches, electrical interlocks, and motor
starters.
G. Verify that motor starters are equipped with properly sized thermal protection.
H.  Check dampers for proper position to achieve desired airflow path.
l. Check for airflow blockages.
J. Check condensate drains for proper connections and functioning.
K.  Check for proper sealing of air-handling unit components.
L. Check for proper sealing of air duct system.
3.05 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan
speed listed by fan manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as
practicable and upstream from restrictions in ducts such as elbows
and transitions.

b. Measure static pressure directly at the fan outlet or through the
flexible connection.

C. Measure inlet static pressure of single-inlet fans in the inlet duct as
near the fan as possible, upstream from flexible connection and
downstream from duct restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of
the plenum that houses the fan.

2. Measure static pressure across each component that makes up an air-
handling unit, rooftop unit, and other air-handling and -treating equipment.

3. Simulate dirty filter operation and record the point at which maintenance
personnel must change filters.

4, Measure static pressures entering and leaving other devices such as
sound traps, heat recovery equipment, and air washers, under final
balanced conditions.

5. Compare design data with installed conditions to determine variations in
design static pressures versus actual static pressures. Compare actual
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system effect factors with calculated system effect factors to identify where
variations occur. Recommend corrective action to align design and actual
conditions.

6. Obtain approval from Architect for adjustment of fan speed higher or lower
than indicated speed. Make required adjustments to pulley sizes, motor
sizes, and electrical connections to accommodate fan-speed changes.

7. Do not make fan-speed adjustments that result in motor overload. Consult
equipment manufacturers about fan-speed safety factors. Modulate
dampers and measure fan-motor amperage to ensure that no overload will
occur. Measure amperage in full cooling, full heating, economizer, and any
other operating modes to determine the maximum required brake
horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows within specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper
and adjust volume dampers until the proper static pressure is achieved.
Where sufficient space in submain and branch ducts is unavailable for
Pitot-tube traverse measurements, measure airflow at terminal outlets and
inlets and calculate the total airflow for that zone.

2. Remeasure each submain and branch duct after all have been adjusted.
Continue to adjust submain and branch ducts to indicated airflows within
specified tolerances.

Measure terminal outlets and inlets without making adjustments. Measure
terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust terminal outlets and inlets for each space to indicated airflows within
specified tolerances of indicated values. Make adjustments using volume
dampers rather than extractors and the dampers at air terminals.

1.  Adjust each outlet in same room or space to within specified tolerances of
indicated quantities without generating noise levels above the limitations
prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.06 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A.

Compensating for Diversity: When the total airflow of all terminal units is more
than the indicated airflow of the fan, place a selected number of terminal units at
a maximum set-point airflow condition until the total airflow of the terminal units
equals the indicated airflow of the fan. Select the reduced airflow terminal units
so they are distributed evenly among the branch ducts.
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B. Pressure-Independent, Variable-Air-Volume Systems: After the fan systems
have been adjusted, adjust the variable-air-volume systems as follows:

1.

8.

Set outside-air dampers at minimum, and return- and exhaust-air dampers
at a position that simulates full-cooling load.

Select the terminal unit that is most critical to the supply-fan airflow and
static pressure. Measure static pressure. Adjust system static pressure so
the entering static pressure for the critical terminal unit is not less than the
sum of terminal-unit manufacturer's recommended minimum inlet static
pressure plus the static pressure needed to overcome terminal-unit
discharge system losses.

Measure total system airflow. Adjust to within indicated airflow.

Set terminal units at maximum airflow and adjust controller or regulator to
deliver the designed maximum airflow. Use terminal-unit manufacturer's
written instructions to make this adjustment. When total airflow is correct,
balance the air outlets downstream from terminal units as described for
constant-volume air systems.

Set terminal units at minimum airflow and adjust controller or regulator to
deliver the designed minimum airflow. Check air outlets for a proportional
reduction in airflow as described for constant-volume air systems. If air
outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.

Remeasure the return airflow to the fan while operating at maximum return
airflow and minimum outside airflow. Adjust the fan and balance the
return-air ducts and inlets as described for constant-volume air systems.

Measure static pressure at the most critical terminal unit and adjust the
static-pressure controller at the main supply-air sensing station to ensure
that adequate static pressure is maintained at the most critical unit.

Record the final fan performance data.

C. Pressure-Dependent, Variable-Air-Volume Systems without Diversity: After the
fan systems have been adjusted, adjust the variable-air-volume systems as

follows:

1. Balance systems similar to constant-volume air systems.

2. Set terminal units and supply fan at full-airflow condition.

3.  Adjust inlet dampers of each terminal unit to indicated airflow and verify

operation of the static-pressure controller. When total airflow is correct,
balance the air outlets downstream from terminal units as described for
constant-volume air systems.
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Readjust fan airflow for final maximum readings.

Measure operating static pressure at the sensor that controls the supply
fan, if one is installed, and verify operation of the static-pressure controller.

Set supply fan at minimum airflow if minimum airflow is indicated. Measure
static pressure to verify that it is being maintained by the controller.

Set terminal units at minimum airflow and adjust controller or regulator to
deliver the designed minimum airflow. Check air outlets for a proportional
reduction in airflow as described for constant-volume air systems. If air
outlets are out of balance at minimum airflow, report the condition but leave
the outlets balanced for maximum airflow.

Measure the return airflow to the fan while operating at maximum return
airflow and minimum outside airflow. Adjust the fan and balance the
return-air ducts and inlets as described for constant-volume air systems.

D. Pressure-Dependent, Variable-Air-Volume Systems with Diversity: After the fan
systems have been adjusted, adjust the variable-air-volume systems as follows:

1.

Set system at maximum indicated airflow by setting the required number of
terminal units at minimum airflow. Select the reduced airflow terminal units
so they are distributed evenly among the branch ducts.

Adjust supply fan to maximum indicated airflow with the variable-airflow
controller set at maximum airflow.

Set terminal units at full-airflow condition.

Adjust terminal units starting at the supply-fan end of the system and
continuing progressively to the end of the system. Adjust inlet dampers of
each terminal unit to indicated airflow. When total airflow is correct,
balance the air outlets downstream from terminal units as described for
constant-volume air systems.

Adjust terminal units for minimum airflow.
Measure static pressure at the sensor.
Measure the return airflow to the fan while operating at maximum return

airflow and minimum outside airflow. Adjust the fan and balance the
return-air ducts and inlets as described for constant-volume air systems.

3.07 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A.  Prepare test reports with pertinent design data and number in sequence starting
at pump to end of system. Check the sum of branch-circuit flows against
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approved pump flow rate. Correct variations that exceed plus or minus 5
percent.

B. Prepare schematic diagrams of systems

as-built" piping layouts.

C. Prepare hydronic systems for testing and balancing according to the following, in
addition to the general preparation procedures specified above:

1.

2.

Open all manual valves for maximum flow.
Check expansion tank liquid level.

Check makeup-water-station pressure gage for adequate pressure for
highest vent.

Check flow-control valves for specified sequence of operation and set at
indicated flow.

Set differential-pressure control valves at the specified differential pressure.
Do not set at fully closed position when pump is positive-displacement type
unless several terminal valves are kept open.

Set system controls so automatic valves are wide open to heat
exchangers.

Check pump-motor load. If motor is overloaded, throttle main flow-
balancing device so motor nameplate rating is not exceeded.

Check air vents for a forceful liquid flow exiting from vents when manually
operated.

3.08 PROCEDURES FOR HYDRONIC SYSTEMS

B. Measure water flow at pumps. Use the following procedures, except for positive-
displacement pumps:

1.

Verify impeller size by operating the pump with the discharge valve closed.
Read pressure differential across the pump. Convert pressure to head and
correct for differences in gage heights. Note the point on manufacturer's
pump curve at zero flow and verify that the pump has the intended impeller
size.

Check system resistance. With all valves open, read pressure differential
across the pump and mark pump manufacturer's head-capacity curve.
Adjust pump discharge valve until indicated water flow is achieved.

Verify pump-motor brake horsepower. Calculate the intended brake
horsepower for the system based on pump manufacturer's performance
data. Compare calculated brake horsepower with nameplate data on the
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pump motor. Report conditions where actual amperage exceeds motor
nameplate amperage.

4, Report flow rates that are not within plus or minus 5 percent of design.

Set calibrated balancing valves, if installed, at calculated presettings.

Measure flow at all stations and adjust, where necessary, to obtain first balance.
System components that have Cv rating or an accurately cataloged flow-

pressure-drop relationship may be used as a flow-indicating device.

Measure flow at main balancing station and set main balancing device to achieve
flow that is 5 percent greater than indicated flow.

Adjust balancing stations to within specified tolerances of indicated flow rate as
follows:

1. Determine the balancing station with the highest percentage over indicated
flow.

2. Adjust each station in turn, beginning with the station with the highest
percentage over indicated flow and proceeding to the station with the
lowest percentage over indicated flow.

3. Record settings and mark balancing devices.
Measure pump flow rate and make final measurements of pump amperage,
voltage, rpm, pump heads, and systems' pressures and temperatures including

outdoor-air temperature.

Measure the differential-pressure control valve settings existing at the
conclusions of balancing.

PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

Balance systems with automatic two- and three-way control valves by setting
systems at maximum flow through heat-exchange terminals and proceed as
specified above for hydronic systems.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the
following data:

1. Manufacturer, model, and serial numbers.
2. Motor horsepower rating.

3. Motor rpm.
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4, Efficiency rating.

5. Nameplate and measured voltage, each phase.

6. Nameplate and measured amperage, each phase.

7. Starter thermal-protection-element rating.

Motors Driven by Variable-Frequency Controllers: Test for proper operation at
speeds varying from minimum to maximum. Test the manual bypass for the

controller to prove proper operation. Record observations, including controller
manufacturer, model and serial numbers, and nameplate data.

3.11 PROCEDURES FOR BOILERS

A.

B.

If hydronic, measure entering- and leaving-water temperatures and water flow.

If steam, measure entering-water temperature and flow and leaving steam
pressure, temperature, and flow.

3.12 PROCEDURES FOR CHILLERS

A.

Balance water flow through each evaporator to within specified tolerances of
indicated flow with all pumps operating. With only one chiller operating in a
multiple chiller installation, do not exceed the flow for the maximum tube velocity
recommended by the chiller manufacturer. Measure and record the following
data with each chiller operating at design conditions:

1. Evaporator-water entering and leaving temperatures, pressure drop, and
water flow.

2. Evaporator and condenser refrigerant temperatures and pressures, using
instruments furnished by chiller manufacturer.

3. Power factor if factory-installed instrumentation is furnished for measuring
kilowatt.

4. Kilowatt input if factory-installed instrumentation is furnished for measuring
kilowatt.

5. Capacity: Calculate in tons of cooling.

6. Verify condenser-fan rotation and record fan and motor data including
number of fans and entering- and leaving-air temperatures.

3.13 PROCEDURES FOR HEAT-TRANSFER COILS

A.

Water Coils: Measure the following data for each coil:
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1. Entering- and leaving-water temperature.
2. Water flow rate.
3. Water pressure drop.
4, Dry-bulb temperature of entering and leaving air.
5.  Wet-bulb temperature of entering and leaving air for cooling coils.

6. Airflow.

7.  Air pressure drop.

3.14 PROCEDURES FOR TEMPERATURE MEASUREMENTS

A.

C.

During TAB, report the need for adjustment in temperature regulation within the
automatic temperature-control system.

Measure indoor wet- and dry-bulb temperatures every other hour for a period of
two successive eight-hour days, in each separately controlled zone, to prove
correctness of final temperature settings. Measure when the building or zone is
occupied.

Measure outside-air, wet- and dry-bulb temperatures.

3.15 PROCEDURES FOR VIBRATION MEASUREMENTS

A.

Use a vibration meter meeting the following criteria:

1. Solid-state circuitry with a piezoelectric accelerometer.

2. Velocity range of 0.1 to 10 inches per second.

3. Displacement range of 1 to 100 mils.

4, Frequency range of at least 0 to 1000 Hz.

5. Capabile of filtering unwanted frequencies.

Calibrate the vibration meter before each day of testing.

1. Use a calibrator provided with the vibration meter.

2. Follow vibration meter and calibrator manufacturer's calibration procedures.
Perform vibration measurements when other building and outdoor vibration

sources are at a minimum level and will not influence measurements of
equipment being tested.
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1. Turn off equipment in the building that might interfere with testing.
2. Clear the space of people.

D. Perform vibration measurements after air and water balancing and equipment
testing is complete.

E. Clean equipment surfaces in contact with the vibration transducer.

F. Position the vibration transducer according to manufacturer's written instructions
and to avoid interference with the operation of the equipment being tested.

G. Measure and record vibration on rotating equipment over 3 hp.

H. Measure and record equipment vibration, bearing vibration, equipment base
vibration, and building structure vibration. Record velocity and displacement
readings in the horizontal, vertical, and axial planes.

1. Pumps:

a. Pump Bearing: Drive end and opposite end.

b. Motor Bearing: Drive end and opposite end.

C. Pump Base: Top and side.

d. Building: Floor.

e. Piping: To and from the pump after flexible connections.
2. Fans and HVAC Equipment with Fans:

a. Fan Bearing: Drive end and opposite end.

b. Motor Bearing: Drive end and opposite end.

C. Equipment Casing: Top and side.

d. Equipment Base: Top and side.

e. Building: Floor.

f. Ductwork: To and from equipment after flexible connections.

g. Piping: To and from equipment after flexible connections.
3. Chillers and HVAC Equipment with Compressors:

a. Compressor Bearing: Drive end and opposite end.
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b. Motor Bearing: Drive end and opposite end.
C. Equipment Casing: Top and side.
d. Equipment Base: Top and side.
e. Building: Floor.
f. Piping: To and from equipment after flexible connections.
For equipment with vibration isolation, take floor measurements with the vibration
isolation blocked solid to the floor and with the vibration isolation floating.
Calculate and report the differences.
Inspect, measure, and record vibration isolation.
1.  Verify that vibration isolation is installed in the required locations.
2. Verify that installation is level and plumb.

3.  Verify that isolators are properly anchored.

4, For spring isolators, measure the compressed spring height, the spring OD,
and the travel-to-solid distance.

5. Measure the operating clearance between each inertia base and the floor
or concrete base below. Verify that there is unobstructed clearance
between the bottom of the inertia base and the floor.

PROCEDURES FOR SOUND-LEVEL MEASUREMENTS

A.

Perform sound-pressure-level measurements with an octave-band analyzer
complying with ANSI S1.4 for Type 1 sound-level meters and ANSI S1.11 for
octave-band filters. Comply with requirements in ANSI S1.13, unless otherwise
indicated.

Calibrate sound meters before each day of testing. Use a calibrator provided
with the sound meter complying with ANSI S1.40 and that has NIST certification.

Use a microphone that is suitable for the type of sound levels measured. For
areas where air velocities exceed 100 fpm, use a windscreen on the microphone.

Perform sound-level testing after air and water balancing and equipment testing
are complete.

Close windows and doors to the space.
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Perform measurements when the space is not occupied and when the occupant
noise level from other spaces in the building and outside are at a minimum.

Clear the space of temporary sound sources so unrelated disturbances will not
be measured. Position testing personnel during measurements to achieve a
direct line-of-sight between the sound source and the sound-level meter.

Take sound measurements at a height approximately 48 inches above the floor
and at least 36 inches from a wall, column, and other large surface capable of
altering the measurements.

Take sound measurements in dBA and in each of the 8 unweighted octave
bands in the frequency range of 63 to 8000 Hz.

Take sound measurements with the HVAC systems off to establish the
background sound levels and take sound measurements with the HVAC systems
operating. Calculate the difference between measurements. Apply a correction
factor depending on the difference and adjust measurements.

Perform sound testing at 3 locations on Project for each of the following space
types. For each space type tested, select a measurement location that has the
greatest sound level. If testing multiple locations for each space type, select at
least one location that is near and at least one location that is remote from the
predominant sound source.

1. Global Commons.

2. Conference Rooms.

3. Private Office (1 per quadrant per floor).

4, Each space with an indicated noise criterion of RC or NC 35 and lower that
is adjacent to a mechanical equipment room or roof mounted equipment.

5. Inside each mechanical equipment room

TEMPERATURE-CONTROL VERIFICATION

A.

B.

Verify that controllers are calibrated and commissioned.

Check transmitter and controller locations and note conditions that would
adversely affect control functions.

Record controller settings and note variances between set points and actual
measurements.

Check the operation of limiting controllers (i.e., high- and low-temperature
controllers).
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Check free travel and proper operation of control devices such as damper and
valve operators.

Check the sequence of operation of control devices. Note air pressures and
device positions and correlate with airflow and water flow measurements. Note
the speed of response to input changes.

Check the interaction of electrically operated switch transducers.

Check the interaction of interlock and lockout systems.

Check main control supply-air pressure and observe compressor and dryer
operations.

Record voltages of power supply and controller output. Determine whether the
system operates on a grounded or nongrounded power supply.

Note operation of electric actuators using spring return for proper fail-safe
operations.

3.18 TOLERANCES

A.

Set HVAC system airflow and water flow rates within the following tolerances:

1.  Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 5 to
plus 10 percent.

2. Air Outlets and Inlets: 0 to minus 10 percent.
3. Heating-Water Flow Rate: 0 to minus 10 percent.

4. Cooling-Water Flow Rate: 0 to minus 5 percent.

3.19 REPORTING

B.

Initial Construction-Phase Report: Based on examination of the Contract
Documents as specified in "Examination” Article, prepare a report on the
adequacy of design for systems' balancing devices. Recommend changes and
additions to systems' balancing devices to facilitate proper performance
measuring and balancing. Recommend changes and additions to HVAC
systems and general construction to allow access for performance measuring
and balancing devices.

Status Reports: As Work progresses, prepare reports to describe completed
procedures, procedures in progress, and scheduled procedures. Include a list of
deficiencies and problems found in systems being tested and balanced. Prepare
a separate report for each system and each building floor for systems serving
multiple floors.

TESTING, ADJUSTING AND BALANCING FOR HVAC 230593 - 20





WILLIAM PATERSON UNIVERSITY
Hunziker Renovation
Wayne, New Jersey
NK Project # 2066.100
3.20 FINAL REPORT
A. General: Typewritten, or computer printout in letter-quality font, on standard
bond paper, in three-ring binder, tabulated and divided into sections by tested
and balanced systems.

B. Include a certification sheet in front of binder signed and sealed by the certified
testing and balancing engineer. Include a list of instruments used for

procedures, along with proof of calibration.

C. Final Report Contents: In addition to certified field report data, include the
following:

1. Pump curves.

2. Fan curves.

3. Manufacturers' test data.

4, Field test reports prepared by system and equipment installers.

5. Other information relative to equipment performance, but do not include
Shop Drawings and Product Data.

D. General Report Data: In addition to form titles and entries, include the following
data in the final report, as applicable:

1. Title page.

2. Name and address of TAB firm.

3. Project name.

4. Project location.

5.  Architect's name and address.

6. Engineer's name and address.

7. Contractor's name and address.

8. Report date.

9. Signature of TAB firm who certifies the report.

10. Table of Contents with the total number of pages defined for each section
of the report. Number each page in the report.

11. Summary of contents including the following:
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Indicated versus final performance.
Notable characteristics of systems.

Description of system operation sequence if it varies from the
Contract Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer, type size, and fittings.

Notes to explain why certain final data in the body of reports varies from
indicated values.

Test conditions for fans and pump performance forms including the

following:

a. Settings for outside-, return-, and exhaust-air dampers.

b. Conditions of filters.

C. Cooling coil, wet- and dry-bulb conditions.

d. Face and bypass damper settings at coils.

e. Fan drive settings including settings and percentage of maximum
pitch diameter.

f. Inlet vane settings for variable-air-volume systems.

g. Settings for supply-air, static-pressure controller.

h. Other system operating conditions that affect performance.

E. System Diagrams: Include schematic layouts of air and hydronic distribution
systems. Present each system with single-line diagram and include the
following:

1. Quantities of outside, supply, return, and exhaust airflows.
2. Water and steam flow rates.

3. Duct, outlet, and inlet sizes.

4. Pipe and valve sizes and locations.

5. Terminal units.

6. Balancing stations.
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7. Position of balancing devices.

F.  Air-Handling Unit Test Reports: For air-handling units with coils, include the
following:

1. Unit Data: Include the following:
a. Unit identification.
b. Location.
C. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.
f. Unit arrangement and class.
g. Discharge arrangement.
h. Sheave make, size in inches, and bore.

i Sheave dimensions, center-to-center, and amount of adjustments in
inches.

j- Number of belts, make, and size.
k. Number of filters, type, and size.
2. Motor Data:
a. Make and frame type and size.
b. Horsepower and rpm.
C. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e.  Sheave make, size in inches, and bore.

f. Sheave dimensions, center-to-center, and amount of adjustments in
inches.

3.  Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm.
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Total system static pressure in inches wg.
Fan rpm.
Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.

Preheat coil static-pressure differential in inches wg.
Cooling coil static-pressure differential in inches wg.

Heating coil static-pressure differential in inches wg.

Outside airflow in cfm.
Return airflow in cfm.
Outside-air damper position.
Return-air damper position.

Vortex damper position.

G. Apparatus-Coil Test Reports:

1. Coil Data:
a. System identification.
b. Location.
C. Coil type.
d. Number of rows.
e. Fin spacing in fins per inch o.c.
f. Make and model number.
g. Face area in sq. ft.
h. Tube size in NPS.

Tube and fin materials.

Circuiting arrangement.
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2. Test Data (Indicated and Actual Values):
a. Airflow rate in cfm.
b.  Average face velocity in fpm.
C. Air pressure drop in inches wg.
d. Outside-air, wet- and dry-bulb temperatures in deg F.
e. Return-air, wet- and dry-bulb temperatures in deg F.
f. Entering-air, wet- and dry-bulb temperatures in deg F.
g. Leaving-air, wet- and dry-bulb temperatures in deg F.
h.  Water flow rate in gpm.
i. Water pressure differential in feet of head or psig.
j- Entering-water temperature in deg F.
k. Leaving-water temperature in deg F.
l. Refrigerant expansion valve and refrigerant types.
m. Refrigerant suction pressure in psig.
n. Refrigerant suction temperature in deg F.

0. Inlet steam pressure in psig.

H. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's
factory startup equipment reports, include the following:

1. Unit Data:
a. System identification.
b. Location.
C. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.

f. Fuel type in input data.
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g. Output capacity in Btuh.
h. Ignition type.
i. Burner-control types.
J. Motor horsepower and rpm.
k. Motor volts, phase, and hertz.
l. Motor full-load amperage and service factor.

m. Sheave make, size in inches, and bore.

n. Sheave dimensions, center-to-center, and amount of adjustments in
inches.

2. Test Data (Indicated and Actual Values):
a. Total airflow rate in cfm.
b. Entering-air temperature in deg F.
C. Leaving-air temperature in deg F.
d.  Air temperature differential in deg F.
e. Entering-air static pressure in inches wg.
f. Leaving-air static pressure in inches wg.
g.  Air static-pressure differential in inches wg.
h. Low-fire fuel input in Btuh.
i. High-fire fuel input in Btuh.
j- Manifold pressure in psig.
K. High-temperature-limit setting in deg F.
l. Operating set point in Btuh.
m.  Motor voltage at each connection.
n. Motor amperage for each phase.

0. Heating value of fuel in Btuh.
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Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:
a. System identification.
b. Location.
C. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.

g. Sheave make, size in inches, and bore.

h.  Sheave dimensions, center-to-center, and amount of adjustments in
inches.

2. Motor Data:
a. Make and frame type and size.
b. Horsepower and rpm.
C. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.

f. Sheave dimensions, center-to-center, and amount of adjustments in
inches.

g. Number of belts, make, and size.
3.  Test Data (Indicated and Actual Values):
a. Total airflow rate in cfm.
b.  Total system static pressure in inches wg.
C. Fan rpm.
d. Discharge static pressure in inches wg.

e.  Suction static pressure in inches wg.
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J. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram
with a grid representing the duct cross-section and record the following:

1. Report Data:
a.  System and air-handling unit number.
b. Location and zone.
C. Traverse air temperature in deg F.
d. Duct static pressure in inches wg.

e. Duct size in sq. inches.

f. Duct area in sq. ft.
g. Indicated airflow rate in cfm.
h. Indicated velocity in ft/min.

i. Actual airflow rate in cfm.
j- Actual average velocity in ft/min.
k. Barometric pressure in inches wg.
K.  Air-Terminal-Device Reports:
1. Unit Data:
a.  System and air-handling unit identification.
b. Location and zone.
C. Test apparatus used.
d. Areaserved.
e. Air-terminal-device make.
f. Air-terminal-device number from system diagram.
g. Air-terminal-device type and model number.
h.  Air-terminal-device size.

i. Air-terminal-device effective area in sq. ft.
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2. Test Data (Indicated and Actual Values):
a. Airflow rate in cfm.
b.  Air velocity in ft/min.
C. Preliminary airflow rate as needed in cfm.
d. Preliminary velocity as needed in ft./min.
e. Final airflow rate in cfm.
f. Final velocity in ft/min.

g. Space temperature in deg F.

L. System-Coil Reports: For reheat coils and water coils of terminal units, include
the following:

1. Unit Data:
a. System and air-handling unit identification.
b. Location and zone.
C. Room or riser served.
d. Coil make and size.
e. Flowmeter type.

2. Test Data (Indicated and Actual Values):
a. Airflow rate in cfm.
b. Entering-water temperature in deg F.
C. Leaving-water temperature in deg F.
d.  Water pressure drop in feet of head or psig.
e. Entering-air temperature in deg F.
f. Leaving-air temperature in deg F.

M.  Packaged Chiller Reports:

1. Unit Data:
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a. Unit identification.

b. Make and model number.

C. Manufacturer's serial number.

d. Refrigerant type and capacity in gal.

e. Starter type and size.

f. Starter thermal protection size.

g. Compressor make and model number.

h. Compressor manufacturer's serial number.
Water-Cooled Condenser Test Data (Indicated and Actual Values):
a. Refrigerant pressure in psig.

b. Refrigerant temperature in deg F.

C. Entering-water temperature in deg F.

d. Leaving-water temperature in deg F.

e. Entering-water pressure in feet of head or psig.

f. Water pressure differential in feet of head or psig.
Air-Cooled Condenser Test Data (Indicated and Actual Values):
a. Refrigerant pressure in psig.

b. Refrigerant temperature in deg F.

C. Entering- and leaving-air temperature in deg F.
Evaporator Test Reports (Indicated and Actual Values):
a. Refrigerant pressure in psig.

b. Refrigerant temperature in deg F.

C. Entering-water temperature in deg F.

d. Leaving-water temperature in deg F.

e. Entering-water pressure in feet of head or psig.
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f. Water pressure differential in feet of head or psig.
5. Compressor Test Data (Indicated and Actual Values):
a.  Suction pressure in psig.
b. Suction temperature in deg F.
C. Discharge pressure in psig.
d. Discharge temperature in deg F.
e. Oil pressure in psig.
f. Oil temperature in deg F.
g. Voltage at each connection.
h. Amperage for each phase.
i. Kilowatt input.
j- Crankcase heater kilowatt.
k. Chilled-water control set point in deg F.
l. Condenser-water control set point in deg F.
m.  Refrigerant low-pressure-cutoff set point in psig.
n. Refrigerant high-pressure-cutoff set point in psig.
6. Refrigerant Test Data (Indicated and Actual Values):
a. Oillevel.
b. Refrigerant level.
C. Relief valve setting in psig.
d. Unloader set points in psig.
e. Percentage of cylinders unloaded.
f. Bearing temperatures in deg F.

g. Vane position.
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h. Low-temperature-cutoff set point in deg F.

N. Compressor and Condenser Reports: For refrigerant side of unitary systems,
stand-alone refrigerant compressors, air-cooled condensing units, or water-
cooled condensing units, include the following:

1. Unit Data:
a. Unit identification.
b. Location.
C. Unit make and model number.
d. Compressor make.
e. Compressor model and serial numbers.
f. Refrigerant weight in Ib (kg).
g. Low ambient temperature cutoff in deg F.
2. Test Data (Indicated and Actual Values):
a. Inlet-duct static pressure in inches wg.
b. Outlet-duct static pressure in inches wag.
C. Entering-air, dry-bulb temperature in deg F.
d. Leaving-air, dry-bulb temperature in deg F.
e. Condenser entering-water temperature in deg F.
f. Condenser leaving-water temperature in deg F.
g. Condenser-water temperature differential in deg F.
h.  Condenser entering-water pressure in feet of head or psig.
i. Condenser leaving-water pressure in feet of head or psig.
J- Condenser-water pressure differential in feet of head or psig.
k. Control settings.

l. Unloader set points.

m.  Low-pressure-cutout set point in psig.
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n. High-pressure-cutout set point in psig.
0.  Suction pressure in psig.
p. Suction temperature in deg F.
g. Condenser refrigerant pressure in psig.
r. Condenser refrigerant temperature in deg F.
S. Oil pressure in psig.
t. Oil temperature in deg F.
u.  Voltage at each connection.
V. Amperage for each phase.
w.  Kilowatt input.
X. Crankcase heater kilowatt.
y. Number of fans.
z. Condenser fan rpm.
aa. Condenser fan airflow rate in cfm.
bb. Condenser fan motor make, frame size, rpm, and horsepower.
cc. Condenser fan motor voltage at each connection.
dd. Condenser fan motor amperage for each phase.
3. Pump Test Data (Indicated and Actual Values):
a. Voltage at each connection.
b. Amperage for each phase.
C. Water flow rate in gpm.
4.  Water Test Data (Indicated and Actual Values):
a. Entering-water temperature in deg F.
b. Leaving-water temperature in deg F.

C.
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Water temperature differential in deg F.
Entering-water pressure in feet of head or psig.
Leaving-water pressure in feet of head or psig.
Water pressure differential in feet of head or psig.

Water flow rate in gpm.

Bleed water flow rate in gpm.

5.  Air Data (Indicated and Actual Values):

a.

b.

e.

f.

Duct airflow rate in cfm.

Inlet-duct static pressure in inches wg.

Outlet-duct static pressure in inches wg.

Average entering-air, wet-bulb temperature in deg F.
Average leaving-air, wet-bulb temperature in deg F.

Ambient wet-bulb temperature in deg F.

O. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump
curves and include the following:

1. Unit Data:
a. Unit identification.
b. Location.
C. Service.
d. Make and size.
e. Model and serial numbers.
f. Water flow rate in gpm.
g. Water pressure differential in feet of head or psig.
h. Required net positive suction head in feet of head or psig.

Pump rpm.
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Impeller diameter in inches.
Motor make and frame size.
Motor horsepower and rpm.
Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Seal type.

2. Test Data (Indicated and Actual Values):

a.

b.

J.

K.

Static head in feet of head or psig.

Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.

Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.

Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

P.  Vibration Measurement Reports:

1. Date and time of test.

2. Vibration meter manufacturer, model number, and serial number.

3. Equipment designation, location, equipment, speed, motor speed, and
motor horsepower.

4, Diagram of equipment showing the vibration measurement locations.
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5. Measurement readings for each measurement location.
6. Calculate isolator efficiency using measurements taken.
7. Description of predominant vibration source.

Q. Sound Measurement Reports: Record sound measurements on octave band
and dBA test forms and on an NC or RC chart indicating the decibel level
measured in each frequency band for both "background" and "HVAC system
operating" readings. Record each tested location on a separate NC or RC chart.
Record the following on the forms:

1. Date and time of test. Record each tested location on its own NC curve.
2. Sound meter manufacturer, model number, and serial number.

3. Space location within the building including floor level and room number.

4, Diagram or color photograph of the space showing the measurement
location.

5. Time weighting of measurements, either fast or slow.
0. Description of the measured sound: steady, transient, or tonal.
7. Description of predominant sound source.
R. Instrument Calibration Reports: Report Data:
1. Instrument type and make.
2. Serial number.
3.  Application.
4. Dates of use.
5. Dates of calibration.
3.21 INSPECTIONS
A. Initial Inspection:
1. After testing and balancing are complete, operate each system and
randomly check measurements to verify that the system is operating
according to the final test and balance readings documented in the Final

Report.

2. Randomly check the following for each system:
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a. Measure airflow of at least 10 percent of air outlets.
b. Measure water flow of at least 5 percent of terminals.

C. Measure room temperature at each thermostat/temperature sensor.
Compare the reading to the set point.

d. Measure sound levels at two locations.
e. Measure space pressure of at least 10 percent of locations.
f. Verify that balancing devices are marked with final balance position.
g. Note deviations to the Contract Documents in the Final Report.
B.  Final Inspection:

1.  After initial inspection is complete and evidence by random checks verifies
that testing and balancing are complete and accurately documented in the
final report, request that a final inspection be made by Owner.

2. TAB firm test and balance engineer shall conduct the inspection in the
presence of Owner.

3. Owner shall randomly select measurements documented in the final report
to be rechecked. The rechecking shall be limited to either 10 percent of the
total measurements recorded, or the extent of measurements that can be
accomplished in a normal 8-hour business day.

4, If the rechecks yield measurements that differ from the measurements
documented in the final report by more than the tolerances allowed, the
measurements shall be noted as "FAILED."

5. If the number of "FAILED" measurements is greater than 10 percent of the
total measurements checked during the final inspection, the testing and
balancing shall be considered incomplete and shall be rejected.

6. TAB firm shall recheck all measurements and make adjustments. Revise
the final report and balancing device settings to include all changes and
resubmit the final report.

7. Request a second final inspection. If the second final inspection also fails,
Owner shall contract the services of another TAB firm to complete the
testing and balancing in accordance with the Contract Documents and
deduct the cost of the services from the final payment.

3.22 ADDITIONAL TESTS
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A.  Within 90 days of completing TAB, perform additional testing and balancing to
verify that balanced conditions are being maintained throughout and to correct
unusual conditions.

B. Seasonal Periods: |If initial TAB procedures were not performed during near-

peak summer and winter conditions, perform additional testing, inspecting, and
adjusting during near-peak summer and winter conditions.

END OF SECTION 230593
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DESCRIPTION

1

ADA OPERATOR ON PEDESTAL

SURFACE MOUNT ADA OPERATOR

(2) 4'x8' FRP PANELS @ CUST. SINK (TYF.)

WILLIAM
PATERSON

UNIVERSITY
HUNZIKER
RENOVATION
PHASE A-B

300 Pompton Road, Wayne, New Jersey 07470

2
3
4

AT FLOOR FIRE DAMPER LOCATIONS
COORDINATE SLAB OPENING SIZE W/ DUCT
PENETRATION SIZE (SEE DETAIL ON AO.31);
REFER TO MEP DNG'S FOR DUCT SIZES AT
THESE LOCATIONS. OPTION: POUR FLOOR
THROUGH SHAFT AND SAW CUT
PENETRATIONS.

FILL IN FLOOR AROUND DUCTS 4§ PIPES W/
1 HR RATED HORIZ. ASSEMBLY (SEE
DETAIL ON AO.31)

ALL EXISTING FINISHES TO REMAIN. PAINT
EXISTING PLASTER WALLS & CEILINGS

DEMO EXISTING WINDOW. INFILL OPENING
W/ 3 COAT STUCCO ON &" NOM. CMU W/ 2
172" MTL STUDS, BATT INSULATION & 5/8"
GNB

EXISTING STAIR ¢ RAILING SYSTEM TO
REMAIN. REMOVE PAINT FROM STEEL
RAILS ¢ STRINGERS AND PROVIDE NEW
PAINTED FINISH.

17 - o
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CLASSROOM ACCESSORIES SCHEDULE

ITEM OWNER CONTRACTOR
CODE DESCRIPTION A/E SPEC. SPEC. FURN. INSTALL FURN. INSTALL REMARKS
c1 4-0" HIGH GLASS MARKER BOARD ] ] ] SEE PLANS/ELEVATIONS FOR LENGTH. SEE DETAIL 21/A8.10 FOR MORE
INFORMATION.
EQUIPMENT SCHEDULE
ITEM OWNER CONTRACTOR
CODE DESCRIPTION A/E SPEC. SPEC. FURN. INSTALL FURN. INSTALL REMARKS
E1 FLAT PANEL DISPLAY ] FURNISHED ¢ INSTALLED UNDER SEPARATE CONTRACT. NOTE: CONTRACTOR
TO PROVIDE BLOCKING @ ALL FLAT PANEL LOCATIONS.
E2 MOTORIZED PROJECTION SCREEN ] ] ] NOTE THAT THERE ARE TWO DIFFERENT CONDITIONS FOR MOUNTING
MOTORIZED PROJECTION SCREEN: IF SCREEN IS IN ROOM WITH A CEILING
MOUNT IN CEILING GRID, IF SCREEN IS IN ROOM WITH NO CEILING (OPEN TO
STRUCTURE) MOUNT TO WALL.
E3 COPIER/PRINTER ] ] ]
E4 FULL SIZE REFRIGERATOR W/ ICE MAKER u u u NOTE: ICE MAKER REQUIRES 1/4" COPPER WATER LINE TO COLD WATER LINE.
E5 COUNTER TOP MICRONAVE OVEN ] ] ]
E6 FREEZER CHEST ] ] ]
M—/\.&E\.—.I/\'n/\r MériSA/RSIM'A'A f\'./\r_/\ A'ff\'A/\ V. \';-/\'_Ar_.'.f\' '.' v \ '\'.'\'W VN '! AM"\AAAWWW
E® HYDROSTATIC WEIGHING TANK gl Y ] 1 u

’WWWWAWWWWW’WWWD

1. CONTRACTOR TO PROVIDE BLOCKING AT ALL FLAT PANEL DISPLAY LOCATIONS. FOR DISPLAYS 60" AND BELOW PROVIDE IN-WALL BLOCKING OF 3/4" PLYWOOD, FULL NIDTH OF MONITOR, 24" HEIGHT.
FOR DISPLAYS LARGER THAN 80" INSTALL PLYWOOD AS INDICATED AND INCREASE METAL STUD SPACING TO 12" O.C.

TOILET ACCESSORIES SCHEDULE A RCHITECTS
ITEM OWNER CONTRACTOR P
CODE DESCRIPTION A/E SPEC. SPEC. FURN. INSTALL FURN. INSTALL REMARKS
1A TOILET TISSUE DISPENSER - MULTIPLE ROLLS (N.I.C.) u u ] ENGINEERING
2 SOAP DISPENSER - SURFACE MOUNT (N.I.C.) n n n
3 34" TALL CONT./FRAMELESS WALL MIRROR ] ] [ | PLANNING
4B HORIZONTAL GRAB BAR: 36" LONG n n n
4c HORIZONTAL GRAB BAR: 42" LONG ] ] ] INTERIORS
4D VERTICAL GRAB BAR: 18" LONG ] ] ]
6 ELECTRIC HAND DRYER n n n
& SANITARY NAPKIN DISPOSAL - SURFACE MOUNT ] ] ] 95 WASHINGTON STREET, MORRISTOWN, NJ 07960
= SURFACE MOUNTED SHELF - TYP @ ALL NOMEN'S TOILET STALLS n n n t. 973.539.5353 f.973.539.0916
15 TOILET PARTION ] ] ]
16 URINAL PARTITION ] ] ] THE WOOLWORTH BUILDING
17 BABY CHANGING STATION - SURFACE MONT [ [ u 233 BROADWAY SUITE 2150, NEW YORK, NY 10279
NOTES: t. 212.982.7900 f.212.982.8111

www.nkarchitects.com
1. REFER TO DRANING AQ.20 FOR TYPICAL BARRIER FREE MOUNTING HEIGHTS AND DIMENSIONS.

2. FOLLON MANUFACTURER'S RECOMMENDATIONS FOR ALL NON-BARRIER FREE ACCESSORY MOUNTING HEIGHTS.

ALLEN R. KOPELSON, AIA Al 05644
3. PROVIDE UNDER-LAVATORY INSULATING PIPE COVERING AT ALL LAVATORIES, AS SPECIFIED. BEN P. LEE, AlA Al 07017
STEPHEN P. ALUOTTO, AIA Al 09269
4. REFER TO SPECIFICATIONS FOR TOILET ACCESSORIES. PAUL J. DRAGO, AIA Al 17503
WALTER J. KNEIS, AIA Al 10867
5. CONTRACTOR TO INSTALL ALL BLOCKING AND/OR ROUGH OPENINGS AS REQD. DANIEL J. TOPPING, AIA Al 16263
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NADASKAY KOPELSON ARCHITECTS. THE DOCUMENT AND
THE INFORMATION IT CONTAINS MAY NOT BE REPRODUCED
OR USED FOR OTHER THAN THE SPECIFIC PROJECT FOR
WHICH IT WAS PREPARED WITHOUT THE EXPLICIT CONSENT
OF NADASKAY KOPELSON ARCHITECTS.
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