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ADDENDUM # 004

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: 

 
 
 
I. CLARIFICATIONS AND UPDATE TO THE RFP: NONE 

 
II. 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. 
 
III. CHANGES AND CLARIFICATIONS TO THE DRAWINGS: 
 
Item D1: NOT USED 
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WILLIAM PATERSON UNIVERSITY 
Hunziker Renovation 
Wayne, New Jersey 


NK Project # 2066.100 
 


SECTION 230548 — MECHANICAL VIBRATION ISOLATION AND CONTROL 
 
 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. 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. 


B. 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. 


C. 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.  


D. Related Sections: 


1. All Division 23000 Sections as issued for this project under "Mechanical/HVAC". 


E. 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. 


1.3 SUBMITTALS 


A. 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. 
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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.  


2. 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 


2. 2011 ASHRAE APPLICATIONS GUIDE, Chapter 48 and 55 


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


4. 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. 


5. 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. 


B.  
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C. the installation 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 


A. Deliver each item as a factory-assembled unit with protective crating and covering. 


B. Store in a dry location. 


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


D. 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 
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A. 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. 


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


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. 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 


2.2 DESCRIPTION 


A. 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.  


B. 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. 


C. 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. 


D. 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. 
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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/m2) 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. Mason Type Super W, or as approved. 


H. Type H:  Pad type elastomer mountings to incorporate the following: 


1. Laminated canvas duck and neoprene. 


2. Maximum loading 1000 psi (6900 KN/m2). 


3. Suitable bearing plate to distribute load. 


4. Minimum thickness, 2" (12 mm). 


5. Mason Type HL, or as approved. 


2.5 EQUIPMENT BASES 


A. Integral Structural Steel Base, Type B-1 


1. 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. 


2. Mason Type M, WF, or as approved. 


B. Concrete Inertia Base, Type B-2 


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. 


2. 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) 


 
3. Mason Type K, BMK, or as approved. 


C. Curb Mounted Base, Type B-3 


1. 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. 


2. All-directional elastomeric snubber bushings shall be minimum of ¼” thick. Steel 
springs shall be laterally stable and rest on ¼” thick elastomeric acoustical pads or 
cups. 


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


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


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


6. 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. 


2. 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. 


3. 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. 


4. 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. 


5. 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. 


MECHANICAL VIBRATION ISOLATION AND CONTROL 230548 - 9 







WILLIAM PATERSON UNIVERSITY 
Hunziker Renovation 
Wayne, New Jersey 


NK Project # 2066.100 
 


2. Straight connectors to have two spheres reinforced with a molded-in external ductile 
iron ring between spheres. 


3. Elbow shall be long radius reducing type. 


4. Rated 250 psi. (1,700 KN/m2) at 170�F (77�C).  Dropping in a straight line to 170 
psi. (1,200 KN/m2) at 250�F (120�C) for sizes 1-1/2" to 12" (38 to 305 mm), 
elbows.  Elbows shall be rated no less than 90% of straight connections. 


5. 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. 


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


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


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


B. Flexible Stainless Hose, Type FC-2 


1. Braided flexible metal hose. 


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


3. 2-1/2" (62.5 mm) and larger pipe size with fixed steel flanges. 


4. Suitable for operating pressure with 4 to 1 minimum safety factor. 


5. Length as shown on drawings. 


6. Mason Type BSS, or as approved. 


C. Unbraided Exhaust Hose, Type FC-3 


1. Low pressure stainless steel angularly corrugated. 


2. Fitted with flanged ends. 


3. Maximum temperature 1500�F (815�C) 


4. Mason Type SDL-RF, or as approved. 


PART 3 - EXECUTION 


3.1 GENERAL VIBRATION ISOLATION REQUIREMENTS 
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A. 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. 


B. 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. 


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


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


E. 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. 


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


G. 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. 


H. 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. 


I. 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. 


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


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


3.2 EQUIPMENT ISOLATION 


A. 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. 


3.3 EQUIPMENT BASES 


A. 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. 


I. 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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K. 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. 


L. 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). 


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


N. 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. 


O. 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. 


3.4 PIPING AND BOILER BREECHING ISOLATORS 


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


B. 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 Isolation : 


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. 


D. 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. 


3.5 INSPECTION 


A. 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. 


3.6 VIBRATION TESTING 


A. 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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2. Vibration allowances shall be as per the latest ASHRAE standard for rotating 
equipment (ASHRAE 2000 Systems and Equipment), as defined here: 


3. 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.) 


4. 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.) 


5. 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. 


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


3.7 CLEANING 


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


3.8 DEMONSTRATION 


A. 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)  MTNGISOL DEFL 
(in.) BASERESTRISOL DEFL (in.) BASE RESTR


Absorption Machine  Flr. --- --- --- IV B 0.75 B-2 IV 
Air Handling Units 


Indoor 
 Flr B 0.75 --- IV B 1.5 --- IV 
 Clg E 0.75 --- V E 0.75 --- V 


Air Compressor Tanks 


To 10 
HP Flr B 0.75 --- IV B 1.50 --- IV 


>10 
HP Flr B 0.75 B-2 IV B 1.50 B-2 IV 


Dry Coolers 
Condensers/Condensing 


Outdoor Units 
 Roof --- --- --- IV B 2.50 


(minimum) B-5 IV 


Axial Fans (Inline Type) 
 Flr B 0.75 --- IV B See Guide --- IV 
 Clg E 0.75 --- V E See Guide --- V 


Base Mounted Pumps 


To 15 
HP Flr B 0.75 B-2 IV B 0.75 B-2 IV 


>15 
HP Flr B 0.75 B-2 IV B 1.50 B-2 IV 


Boilers  Flr G 0.10 --- IV B 0.75 --- IV 


Cabinet Fans & 
Packaged AHU  


Indoor 


To 1 
HP Flr F 0.20 --- IV B 0.75 --- IV 


 Clg D 0.35 --- V E 0.75 --- V 
>1 HP Flr B 0.75 --- IV B See Guide --- IV 


 Clg E 0.75 --- V E See Guide --- V 
Centrif.  Chillers  Flr B 0.75 --- IV B 1.50 --- IV 


Centrif.  Fans Arr.  1 & 3 


Class 
1 Flr B 0.75 B-1 IV B See Guide B-1 IV 


Class 
2 & 3 Flr B 0.75 B-2 IV B See Guide B-2 IV 


Centrif.  Fans (Vent Sets) 
Arr.  9 & 10 


Class 
1 Flr B 0.75 --- IV B See Guide See 


Note 2 IV 


Class 
2 & 3 Clg E 0.75 B-2 V E See Guide B-2 V 


Computer Room Units  Flr F 0.20 B-7 IV B 1.5 B-7 IV 
Condensate Pumps  Flr F 0.20 If req. IV F 0.20 If req. IV 


Cooling Towers  Flr B 0.75 --- IV B 2.50 B-5 
opt. IV 


Curb Mtd.  Equip. 
(Non-Isol.)  Roof --- --- --- IV --- --- B-6 IV 
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Fan Coil Units 
 Flr F 0.20 --- IV B 0.75 --- IV 
 Clg D 0.35 --- V E 0.75 --- V 


Outdoor 
Reciprocating, Rotary or 


Screw Chillers 


 Flr F 0.20 --- IV B 1.50 --- IV 


 Roof --- --- --- IV B 2.50 B-5 IV 


Rooftop AHU/AC  
< 10 Ton Roof --- --- --- IV B 1.50 B-3 


*(3,4) IV 


> 10 Ton Roof --- --- --- IV B 2.50 B-3 
*(3,4) IV 


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


 
Note 2: For roof applications, use base Type B-5. 
 
Note 3:   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) 
 
Note 4:  Where curbs require supply and return sound attenuation package type SRRFMA 


shall be used.  (See Option #2)   
 
Note 5:     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. 


 
Note 6:     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”, 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. 
 


I. 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. 
 


1.03  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 II, "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 
quantities and locations of these balancing devices are accessible and 
appropriate for effective balancing and for efficient system and equipment 
operation. 


B. Examine approved submittal data of HVAC systems and equipment. 
 
C. Examine Project Record Documents described in Section 017839 - Project 


Record Documents. 
 


D. 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. 


 
E. 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. 


 
F. 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. 


 
I. 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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5. Thermostats and humidistats are located to avoid adverse effects of 
sunlight, drafts, and cold walls. 
 


6. Sensors are located to sense only the intended conditions. 
 


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


8. Controller set points are set at indicated values. 
 


9. Interlocked systems are operating. 
 


10. 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. Permanent electrical power wiring is complete. 
 


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


3. Automatic temperature-control systems are operational. 
 


4. Equipment and duct access doors are securely closed. 
 


5. Balance, smoke, and fire dampers are open. 
 


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


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


8. 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. 
 


3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING 


A. 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. 


B. 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. 
 


C. 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. 
 


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


3.04 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. 
 


B. Prepare schematic diagrams of systems' "as-built" duct layouts. 
 


C. For variable-air-volume systems, develop a plan to simulate diversity. 
 


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


E. 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. 
 


I. 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. 


B. 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. 


C. 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. 
 


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


2. 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. 
 


3. Measure total system airflow.  Adjust to within indicated airflow. 
 


4. 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. 
 


5. 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. 


6. 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. 
 


7. 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. 
 


8. 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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4. Readjust fan airflow for final maximum readings. 


 
5. Measure operating static pressure at the sensor that controls the supply 


fan, if one is installed, and verify operation of the static-pressure controller. 
 


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


7. 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. 


8. 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. 
 


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


3. Set terminal units at full-airflow condition. 
 


4. 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. 
 


5. Adjust terminal units for minimum airflow. 
 


6. Measure static pressure at the sensor. 
 


7. 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. Open all manual valves for maximum flow. 
 


2. Check expansion tank liquid level. 
 


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


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


5. 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. 
 


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


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


8. 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. 
 


2. 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. 
 


3. 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. 


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


D. 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. 
 


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


F. 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. 


G. Measure pump flow rate and make final measurements of pump amperage, 
voltage, rpm, pump heads, and systems' pressures and temperatures including 
outdoor-air temperature. 
 


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


3.09 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 
 


A. 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. 
 


3.10 PROCEDURES FOR MOTORS 
 


A. 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. 


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


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


B. 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. 
 


C. 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. Capable of filtering unwanted frequencies. 


B. 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. 


C. 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. 


I. 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. 
 


J. 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. 
 


3.16 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. 
 


B. 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. 
 


C. 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. 
 


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


E. Close windows and doors to the space. 
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F. 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. 
 


G. 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. 
 


H. 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. 
 


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


J. 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. 
 


K. 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 
 


3.17 TEMPERATURE-CONTROL VERIFICATION 


A. Verify that controllers are calibrated and commissioned. 
 


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


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


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


F. 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. 
 


G. Check the interaction of electrically operated switch transducers. 
 


H. Check the interaction of interlock and lockout systems. 
 


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


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


K. 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. 
 


C. 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. 
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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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a. Indicated versus final performance. 
 


b. Notable characteristics of systems. 
 


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


12. Nomenclature sheets for each item of equipment. 
 


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


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


15. 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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b. Total system static pressure in inches wg. 


 
c. Fan rpm. 


 
d. Discharge static pressure in inches wg. 


 
e. Filter static-pressure differential in inches wg. 


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


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


 
h. Heating coil static-pressure differential in inches wg. 


 
i. Outside airflow in cfm. 


 
j. Return airflow in cfm. 


 
k. Outside-air damper position. 


 
l. Return-air damper position. 


 
m. 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. 
 


i. Tube and fin materials. 
 


j. Circuiting arrangement. 


TESTING, ADJUSTING AND BALANCING FOR HVAC 230593 - 24 







WILLIAM PATERSON UNIVERSITY 
Hunziker Renovation 
Wayne, New Jersey 


NK Project # 2066.100 
 


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. 
 


o. 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. 
 


o. Heating value of fuel in Btuh. 
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I. 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. Area served. 
 


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: 


TESTING, ADJUSTING AND BALANCING FOR HVAC 230593 - 29 







WILLIAM PATERSON UNIVERSITY 
Hunziker Renovation 
Wayne, New Jersey 


NK Project # 2066.100 
 


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. 


2. 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. 


3. 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. 


4. 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. Oil level. 
 


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 lb (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 wg. 
 


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. 


 
o. Suction pressure in psig. 


 
p. Suction temperature in deg F. 


 
q. 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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d. Water temperature differential in deg F. 
 


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


f. Leaving-water pressure in feet of head or psig. 
 


g. Water pressure differential in feet of head or psig. 
 


h. Water flow rate in gpm. 
 


i. Bleed water flow rate in gpm. 


5. Air Data (Indicated and Actual Values): 


a. Duct airflow rate in cfm. 
 


b. Inlet-duct static pressure in inches wg. 
 


c. Outlet-duct static pressure in inches wg. 
 


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


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


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. 
 


i. Pump rpm. 
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j. Impeller diameter in inches. 
 


k. Motor make and frame size. 
 


l. Motor horsepower and rpm. 
 


m. Voltage at each connection. 
 


n. Amperage for each phase. 
 


o. Full-load amperage and service factor. 
 


p. Seal type. 


2. Test Data (Indicated and Actual Values): 


a. Static head in feet of head or psig. 
 


b. Pump shutoff pressure in feet of head or psig. 
 


c. Actual impeller size in inches. 
 


d. Full-open flow rate in gpm. 
 


e. Full-open pressure in feet of head or psig. 
 


f. Final discharge pressure in feet of head or psig. 
 


g. Final suction pressure in feet of head or psig. 
 


h. Final total pressure in feet of head or psig. 
 


i. Final water flow rate in gpm. 
 


j. Voltage at each connection. 
 


k. 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. 
 


6. 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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PHASE A - FIRST FLOOR PLAN - AREA A.11
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12FT MB


FEC
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E1
0
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4"


WHERE NEW DOORS &
FRAMES ARE TO BE
INSTALLED, PLACE DOOR
AS INDICATED (U.O.N.)


NEW STUD CONSTRUCTION.
REFER TO DRAWING
A0.30 FOR PARTITION
TYPE.


NEW MASONRY CONSTRUCTION.
REFER TO DRAWING A0.30 FOR
PARTITION TYPE.


EXISTING WALL TO REMAIN


NEW MARKER BOARD (MB)
NEW TACKBOARD     (TB)


RECESSED FIRE
EXTINGUISHER CABINET,
REFER TO ARCH SPECS


CONTROL JOINT


NOTES
SCOPE OF CONSTRUCTION WORK IS NOT LIMITED TO
WORK SHOWN ON CONSTRUCTION DRAWINGS.


REFER TO DRAWING A0.20 FOR BARRIER FREE
DETAILS.


ALL PARTITIONS TO BE TYPE 'A0S' UNLESS OTHERWISE
NOTED ON PLAN.


REFER TO DRAWINGS A0.30 FOR PARTITION TYPES.


REFER TO DWG. A11.00 FOR TOILET ACCESSORY
LEGEND.


REFER TO DRAWING A7.00 FOR DOOR TYPES, DETAILS
& SCHEDULE.


REFER TO DRAWING A7.10 FOR WINDOW TYPES AND
DETAILS.


REFER TO DRAWING A10.00 FOR FINISH SCHEDULE.


REFER TO DRAWING A11.00 FOR EQUIPMENT LEGEND.


BOX OUT ALL EXPOSED PIPING, VALVES, AND FITTINGS
FROM FLOOR LINE TO A MINIMUM OF 4" ABOVE CEILING
LINE WITH 5/8" GYPSUM BOARD ON 1 5/8" METAL
STUDS. PROVIDE METAL ACCESS DOOR FOR ALL
VALVES, CLEANOUTS, ETC.


PROVIDE MASONRY CONTROL JOINTS AT 30'-0" O.C.,
MAXIMUM, AT ALL MASONRY WALLS. REFER TO PLANS
AND ELEVATIONS FOR MCJ LOCATIONS. REFER TO
STRUCTURAL DWGS. FOR LOCATION OF MASONRY
SHEAR WALLS.


PROVIDE CONTROL JOINTS AT 30'-0" O.C., MAXIMUM
FOR ALL GYPSUM BOARD PARTITIONS. REFER TO
PLANS AND ELEVATIONS FOR CJ LOCATIONS. REFER
TO STRUCTURAL DRAWINGS FOR LOCATION OF GAGE
METAL SHEAR WALLS.


AT INTERIOR WINDOW WALLS CONTINUE PARTITIONS
INDICATED @ JAMB ABOVE WALL. HANG PARTITION
FROM STRUCTURE ABOVE IF SPAN EXCEEDS 6'-0"
OTHERWISE USE BOX HEADER. INSTALL GWB CONTROL
JOINTS @ EACH JAMB.


1.


2.


3.


4.


5.


6.


7.


8.


9.


10.


11.


12.


13.


KEY NOTES - 1


KEYNOTE # DESCRIPTION
1 ADA OPERATOR ON PEDESTAL
2 SURFACE MOUNT ADA OPERATOR
3 (2) 4'x8' FRP PANELS @ CUST. SINK (TYP.)
4 AT FLOOR FIRE DAMPER LOCATIONS


COORDINATE SLAB OPENING SIZE W/ DUCT
PENETRATION SIZE (SEE DETAIL ON A0.31);
REFER TO MEP DWG'S FOR DUCT SIZES AT
THESE LOCATIONS. OPTION: POUR FLOOR
THROUGH SHAFT AND SAW CUT
PENETRATIONS.


5 FILL IN FLOOR AROUND DUCTS & PIPES W/
1 HR RATED HORIZ. ASSEMBLY (SEE
DETAIL ON A0.31)


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


7 DEMO EXISTING WINDOW. INFILL OPENING
W/ 3 COAT STUCCO ON 8" NOM. CMU W/ 2
1/2" MTL STUDS, BATT INSULATION & 5/8"
GWB


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


WF WATER FOUNTAIN, REFER TO MEP DWG'S
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PLAN DTL - AREA A.2 RECONSTRUCTION LAYOUT DIAGRAM3
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EQUIPMENT SCHEDULE


ITEM
CODE DESCRIPTION A/E SPEC.


OWNER CONTRACTOR
REMARKSSPEC. FURN. INSTALL FURN. INSTALL


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 ■ ■ ■ NOTE: ICE MAKER REQUIRES 1/4" COPPER WATER LINE TO COLD WATER LINE.
E5 COUNTER TOP MICROWAVE OVEN ■ ■ ■


E6 FREEZER CHEST ■ ■ ■


E7 WASHER/DRYER ■ ■ ■


E8 HYDROSTATIC WEIGHING TANK ■ ■ ■


CLASSROOM ACCESSORIES SCHEDULE


ITEM
CODE DESCRIPTION A/E SPEC.


OWNER CONTRACTOR
REMARKSSPEC. FURN. INSTALL FURN. INSTALL


C1 4'-0" HIGH GLASS MARKER BOARD ■ ■ ■ SEE PLANS/ELEVATIONS FOR LENGTH. SEE DETAIL 21/A8.10 FOR MORE
INFORMATION.


TOILET ACCESSORIES SCHEDULE


ITEM
CODE DESCRIPTION A/E SPEC.


OWNER CONTRACTOR
REMARKSSPEC. FURN. INSTALL FURN. INSTALL


1A TOILET TISSUE DISPENSER - MULTIPLE ROLLS (N.I.C.) ■ ■ ■


2 SOAP DISPENSER - SURFACE MOUNT (N.I.C.) ■ ■ ■


3 34" TALL CONT./FRAMELESS WALL MIRROR ■ ■ ■


4B HORIZONTAL GRAB BAR: 36" LONG ■ ■ ■


4C HORIZONTAL GRAB BAR: 42" LONG ■ ■ ■


4D VERTICAL GRAB BAR: 18" LONG ■ ■ ■


6 ELECTRIC HAND DRYER ■ ■ ■


8 SANITARY NAPKIN DISPOSAL - SURFACE MOUNT ■ ■ ■


9 SURFACE MOUNTED SHELF - TYP @ ALL WOMEN'S TOILET STALLS ■ ■ ■


15 TOILET PARTION ■ ■ ■


16 URINAL PARTITION ■ ■ ■


17 BABY CHANGING STATION - SURFACE MONT ■ ■ ■


NOTES:


1. REFER TO DRAWING A0.20 FOR TYPICAL BARRIER FREE MOUNTING HEIGHTS AND DIMENSIONS.


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


3. PROVIDE UNDER-LAVATORY INSULATING PIPE COVERING AT ALL LAVATORIES, AS SPECIFIED.


4. REFER TO SPECIFICATIONS FOR TOILET ACCESSORIES.


5. CONTRACTOR TO INSTALL ALL BLOCKING AND/OR ROUGH OPENINGS AS REQ'D.


NOTES:


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


NO. DESCRIPTION DATE
1 DESIGN DEVELOPMENT SUBMITTAL 02/03/15
2 DCA REVIEW SUBMITTAL 06/05/15
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ST. ST. CAP FLASHING
CONT. (SOLDER ALL
JOINTS WATERTIGHT)
W/ 2 PIECE CONT. ST. ST.
COUNTERFLASHING


ST. ST. FASTENERS @
8" O.C. SECURED
THRU NEOPRENE
WASHERS TYP.


PEEL AND STICK
MEMBRANE FLASHING AND
END DAM.  EXTEND OVER
TOP OF FRT WD
BLOCKING AND 6" MIN.
DOWN WALL


SLOPED 5/8" EXTER. GRADE PLY.
OVER 1" RIGID INSULATION


1/2" EXTER. GRADE PLY.
OVER 1" RIGID
INSULATION


ROOF ASSEMBLY AS
SPECIFIED - REFER ROOF
PLAN DWGS.


T
.O


. 
W


D
. 
B


L
O


C
K
IN


G


1'
 -


 6
 3


/4
"


M
A
X
. 
IN


S
UL


.


10
 1


/4
"


FACE OF PLY.


3 1/2" 6" 1' - 1"


A-21


EX - 09 - HZH HIGH
ROOF


535' - 0 1/2"


FACE OF CURT. WALL


1' - 7"


FACE OF BENT PLATE


9 1/4"


M
A
X
.


1'
 -


 0
 1


/2
"


PEEL AND STICK MEMBRANE
FLASHING, EXTEND FROM
BLOCKING UNDER PLATE


ANNULAR THREADED NAILS
LONG ENOUGH TO
PENETRATE BLOCKING 1-
1/4' MIN., HEAD SIZE 3/16" @
8" O.C. MIN.


EXPANDABLE FILLER-
PROVIDE REQUIRED
SEPERATION FOR DISSIMILAR
METALS BETWEEN PLATE &
HEAD RECEPTOR
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EXTERIOR GRADE
2X WOOD


BLOCKING


ALUMINUM COMPOSITE
PANEL FINISH, SLOPE TO
GUTTER 1/4" PER FOOT


MIN.


INSTALL CONTINUOUS ICE
& WATER SHIELD OVER
5/8" PLYWOOD DECK


EXTERIOR
GRADE 2X


WOOD
BLOCKING


AIR / VAPOR
BARRIER OVER


5/8" DENS
GLASS GYPSUM


SHEATHING


7"


1'
 -


 8
"


6" COLD FORMED METAL
JOIST INFILL BETWEEN
STRUCTURAL STEEL
BEAMS


EX - 08 - HZW
ROOF


532' - 10"


A-A


T
O


P
 O


F
 S


T
UD


 H
E
A
D


E
R


2
' -


 8
"


TPO ROOF MEMBRANE
ON 1/2" COVERBOARD
OVER TAPERED
INSULATION INSTALLED
ON EXISTING
CONCRETE DECK AS
SPECIFIED


1" COMPRESSIBLE FILL


BATT INSULATION


EXTERIOR WALL TYPE "X1"


M
IN


.


4
"


EXTEND ROOF
MEMBRANE OVER
TOP OF FRT WD
BLOCKING TO FACE
OF SHEATHING


1/2" EXTERIOR
GRADE PLYWOOD
SHEATHING @
PARAPETS U.O.N.


FACE OF THIN BRICK


8 7/8" 3 5/8"


NEW CONCRETE
INFILL, REFER TO
STRUCTURAL
DRAWINGS


EXISTING CONCRETE
LINTEL TO SUPPORT
NEW COLD FORMED
STUD FRAMED
PARAPET WALL


5 5/8"


INTERIOR FACE OF
STUD TO ALIGN W/
FACE OF EXISTING
COLUMN


3/8"


*NOTE:
DIMENSIONS TO EXISTING
CONDITIONS ARE APPROXIMATE
AND SHALL BE FIELD VERIFIED
PRIOR TO INSTALLATION OF NEW
WORK


SCUPPER BOX TO MATCH
ZINC WALL PANEL


DRAIN LEADER TO MATCH
ZINC WALL PANEL


COLD FORMED METAL
STUD BOX HEADER


EXTERIOR GRADE
TREATED 2 X BLOCKING


PREFINISHED COPING CAP
W/ DRIP EDGE AND HOLD
DOWN TO MATCH WALL
PANELS, TYP.


CONT. COLD-FORMED
GALV. CLOSURE ANGLE
FASTENED TO GIRTS TYP.


3"


EX - 08 - HZW
ROOF


532' - 10"


A-A


BATT INSULATION


EXTERIOR WALL TYPE "X1"


COLD FORMED METAL
STUD BOX HEADER


EXTERIOR GRADE
TREATED 2 X BLOCKING


EXTEND ROOF MEMBRANE
OVER TOP OF BLOCKING TO
FACE OF SHEATHING


PREFINISHED COPING CAP
W/ DRIP EDGE AND HOLD
DOWN TO MATCH WALL
PANELS, TYP.


CONT. COLD-FORMED
GALV. CLOSURE ANGLE
FASTENED TO GIRTS TYP.


STUD ATTACHMENT BY STUD
SUPPLIER TYP.


FACE OF BENT PLATE


5 5/8"


STEEL FRAMING-
REFER TO STRUCT.
DWGS


FIRE CONTAINMENT
SYSTEM UL 2079
REFER TO DWG. A.031


EXIST. DIM. TO MATCH


8 7/8"


5 1/2"


3/8"


6"


TPO ROOF MEMBRANE
ON 1/2" COVERBOARD
OVER TAPERED
INSULATION INSTALLED
ON EXISTING
CONCRETE DECK AS
SPECIFIED


1" COMPRESSIBLE FILL


M
IN


.


4
"


1/2" EXTERIOR
GRADE PLYWOOD
SHEATHING @
PARAPETS U.O.N.


FACE OF THIN BRICK


8 7/8" 3 5/8"


PREFINISHED COPING CAP
W/ DRIP EDGE AND HOLD
DOWN TO MATCH WALL
PANELS, TYP.


5/8" GYP BD, TYP.


7


EX - 01 - HZH FL1
497' - 6"


C-J
THIS DETAIL CUT @ SECT.#
3 / A4.06 (CURTAIN WALL
@ FLOOR)


WALK OFF MAT AS SPECIFIED
- REFER TO 1ST. FLOOR
PLAN (AREA A.2)


ALUM. CURT. WALL
ASSEMBLY W/ 1"
INSULATED GLAZING


CONTINUOUS 10 ML VAPOR
BARRIER, OVERLAP AND
TAPE SEAMS 12" MIN. AND
PENETRATIONS


6" CRUSHED
STONE BASE


2" THICK X 2' VERT. & HORIZ.
CONT. RIGID PERIMETER
INSULATION TYP.


CONC. SLAB ON
GRADE - REFER TO
STRUCT. DWGS.


HYDRODUCT COIL
220 AS SPECIFIED


BITUTHENE WATERPROOFING
MEMBRANE


CONCRETE SLAB ON
GRADE-
REFER TO STRUCT.
DWGS.


NEW FLOOR FINISH AS
SPECIFIED-
G.C. TO PREP SLAB AS
REQUIRED


ALUM. SADDLE AS
SPECIFIED CONT. 1" RIGID PERIMETER


INSUL. TYP.


7"


1"


4"1"


1' - 0"


1'
 -


 0
"


A-A


U.O.N.


3 1/2"


EXTERIOR WALL TYPE "X1"


PEEL AND STICK MEMBRANE
FLASHING  EXTEND OVER


BOTTOM OF EXIST. ST. ANGLE
AND FRT WD. BLOCKING


EXISTING CMU  WALL
CONSTRUCTION
NEW FURRING ON EXISTING
EXTEROR CMU WALL-
5/8" GYP. BD. ON 3-5/8"
METAL STUD, TYP.EXISTING BRICK ANGLE TO


REMAIN-
CLEAN AND PAINT


NEW  ALUM. WINDOW ASSEMBLY
W/ 1" INSUL. GLAZING


EXTERIOR GRADE 2X WOOD
BLOCKING


CONT. BACKER ROD AND
SEALANT


BRICK RETURN AT ALL
OPENINGS, TYP.


GYPSUM BD. RETURNS TO
WINDOW FRAME @ HEAD
AND JAMBS, TYP.


8 7/8" 7 1/4"


E
X
IS


T
.


(+
/-


) 
1 


13
/1


6
"


AIR / WATER RESISTANT BARRIER
SYSTEM AS SPECIFIED


EXIST.


(+/-)  3"


STAINLESS STEEL FLASHING
INSTALLED BEHIND DRAINAGE


PLANE AND SET IN SEALANT


EX - 06 - HZW FL3
522' - 4"


A-A


EXTERIOR WALL TYPE "X1"


PEEL AND STICK MEMBRANE
FLASHING AND END DAM.  EXTEND
OVER TOP OF FRT WD BLOCKING


AND 6" MIN. DOWN WALL


EXISTING CMU  WALL
CONSTRUCTION


FORMED ALUMINUM SILL
EXTENSION W/ TURN UP TO


FORM END DAM ON
FORMED ALUMINUM HOLD


DOWN CLIPS AS SPECIFIED


NEW  ALUM. WINDOW ASSEMBLY
W/ 1" INSULATED GLAZING


NEW SOLID SURFACE SILL
AS SPECIFIED


EXTER. GRADE 2X WD.
BLOCKING


CONT. BACKER ROD AND
SEALANT TYP.


BRICK RETURN AT ALL
OPENINGS, TYP.


EXIST.


(+/-)  8 7/8"  V.I.F.


3 1/2"


8 7/8"


1/
2
"


1 
1/


2
"


7 1/4" GYPSUM BD. RETURNS TO
WINDOW FRAME @ HEAD AND
JAMBS, TYP.


AIR / WATER RESISTANT BARRIER
SYSTEM AS SPECIFIED


EXIST.


(+/-)  3"


5/8" CONT. GALV. ST. PLATE -
REFER TO STRUCT. DWGS.


FILL TOP COURSE SOLID W/
CONC. - REFER TO STRUCT.
DWGS.


2
' -


 0
"


CONT. COLD-FORMED GALV.
CLOSURE ANGLE FASTENED TO


GIRTS TYP.


NEW SOLID SURFACE TRIM
AS SPECIFIED


1/2"


FACE OF GYP @ COL ENCL
BEYOND


EX - 04 - HZW FL2
511' - 8"


A-A


EXISTING BRICK ANGLE TO
REMAIN, TO BE CLEANED


AND PAINTED


EXTERIOR WALL TYPE "X1"


EXISTING BRICK VENEER
TO REMAIN


8 7/8"


FLEXIBLE MEMBRANE
FLASHING


STAINLESS STEEL FLASHING
INSTALLED BEHIND


DRAINAGE PLANE AND SET
IN SEALANT


EXISTING CMU  WALL
CONSTRUCTION


EXISTING PRECAST
CONCRETE TEE FLOOR


STRUCTURE NEW FLOOR FINISH-
PREP EXISTING FLOOR
SLAB AS SPECIFIED


NEW FURRING ON EXISTING
EXTEROR CMU WALL-
5/8" GYP. BD. ON 3-5/8"
METAL STUD, TYP.


EXIST.


(+/-)  3"


EXIST.


10 1/2"1"


1 1/2" 4"


AIR / WATER
RESISTANT BARRIER


SYSTEM AS SPECIFIED FACE OF GYP. @ COL ENCL
BEYOND


EX - 02 - HZW FL1
501' - 0"


A-D


4 1/2"


8 7/8"


EXISTING BRICK VENEER
TO REMAIN


NEW FLOOR FINISH-
PREP EXISTING FLOOR
SLAB AS SPECIFIED


EXIST. WALL AND FLOOR
TO REMAIN


1"


THRU WALL MEMBRANE
FLASHING AND S.S. DRIP
PLATE SET IN SEALANT,


TYP.


NEW BRICK TO MATCH
EXIST.


WOOD SHIM AND
BACKER ROD W/


CONT. SEALANT, TYP.


FORMED ALUMINUM SILL
EXTENSION W/ TURN UP TO


FORM END DAM ON FORMED
ALUMINUM HOLD DOWN CLIPS


AS SPECIFIED


NEW  ALUM. WINDOW ASSEMBLY
W/ 1" INSULATED GLAZING


FILL CAVITY SOLID W/
NON-SHRINK GROUT


CONT. 1" RIGID INSUL. @
NEW WINDOW


EX - 06 - HZW FL3
522' - 4"


A-D


NEW CONCRETE
FLOOR SLAB / ROOF
DECKSTEEL FRAMING-


REFER TO
STRUCT.  DWGS


ROOF ASSEMBLY AS
SPECIFIED - REFER TO
ROOF PLAN DWGS.


3 3/8"


3 5/8"


T
.O


. 
C
O


N
C
. 
C
UR


B


1'
 -


 1
0


 1
/2


"


1 
1/


2
"


8"


3 1/2"


EXTERIOR WALL TYPE
"X1"
NEW CONC. CURB -
REFER TO STRUCT.
DWGS.


NEW FURRING ON
EXISTING EXTEROR
CMU WALL-
5/8" GYP. BD. ON 3-
5/8" METAL STUD, TYP.


NEW  ALUM. WINDOW
ASSEMBLY W/ 1" INSUL.
GLAZING


EXTERIOR GRADE 2X
WOOD BLOCKING


GYPSUM BD. RETURNS TO
WINDOW FRAME @ HEAD
AND JAMBS, TYP.


EXTERIOR GRADE
TREATED WOOD
BLOCKING


PEEL AND STICK
MEMBRANE FLASHING AND
END DAM.  EXTEND OVER
TOP OF FRT WD
BLOCKING AND 6" MIN.
DOWN WALL


M
A
X
. 
IN


S
UL


.


9 
1/


4
"


FACE OF THIN BRICK
BEYOND


7 
1/


2
"


NEW FLOOR FINISH AS
SPECIFIED-
G.C. TO PREP SLAB
AS REQUIRED


ST. ST. CAP FLASHING
CONT. (SOLDER ALL
JOINTS WATERTIGHT)
W/ 2 PIECE CONT. ST. ST.
COUNTERFLASHING


ST. ST. FASTENERS @ 8"
O.C. SECURED THRU
NEOPRENE WASHERS
TYP.


T
.O


. 
P
A
R


A
P
E
T


1'
 -


 6
"


CONT. COLD-FORMED GALV.
CLOSURE ANGLE FASTENED TO
GIRTS TYP.


EX - 08 - HZW
ROOF


532' - 10"


A-A


T
O


P
 O


F
 S


T
UD


 H
E
A
D


E
R


2
' -


 8
"


TPO ROOF MEMBRANE ON 1/2"
COVERBOARD OVER TAPERED
INSULATION INSTALLED ON EXISTING
CONCRETE DECK AS SPECIFIED


BATT INSULATION


SCUPPER BOX TO MATCH
FLAT LOCK WALL PANEL
SYSTEM


EXTERIOR WALL TYPE "X1"


EXTEND ROOF MEMBRANE
OVER TOP OF FRT WD
BLOCKING TO FACE OF
SHEATHING


5/8" EXTERIOR GRADE
PLYWOOD SHEATHING @
PARAPETS U.O.N.


FACE OF THIN BRICK


8 7/8" 3 5/8"


NEW CONCRETE INFILL,
REFER TO STRUCT. DWGS.


EXISTING CONCRETE
LINTEL TO SUPPORT NEW
COLD FORMED STUD
FRAMED PARAPET WALL


5 5/8"


INTERIOR FACE OF STUD
TO ALIGN W/ FACE OF
EXISTING COLUMN


*NOTE:
DIMENSIONS TO EXISTING
CONDITIONS ARE APPROXIMATE
AND SHALL BE FIELD VERIFIED
PRIOR TO INSTALLATION OF
NEW WORK


FLASHING STRIP OVER ST. ST.
SCUPPER- TOP AND SIDES OF
OPENING TYP.


ST. ST. SCUPPER
PROFILE OPENING


SEALANT TYP.


3"


1'
 -


 6
"


1'-6" WIDE


8" X


8
"


10
"


SCUPPER
CONDUCTOR HEAD


2" WIDE X 1" HIGH
OVERFLOW


DRAIN LEADER TO MATCH
FLAT LOCK WALL PANEL
SYSTEM


HINGED LEAF GUARD


3
 1


/8
"


10
 1


/2
"


OUTLINE OF PARAPET
WALL ( BRICK AND
PANEL ) BEYOND


2 X EXTR. GRADE
WOOD BLOCKING
AS REQUIRED


SEALANT TYP.


CONT. CLEAT 20 GA.
FASTENED TO WOOD
BLOCKING @ 3" O.C.


ST. ST.  FLANGE,
PRIMED ( SET IN
MASTIC) AND
NAILED


CAP PLY OVER BASE PLY TYP.


FLASHING CAP PLY TYP.


FLASHING BASE PLY TYP.


COLD FORMED METAL
STUD BOX HEADER


EXTERIOR GRADE
TREATED 2 X BLOCKING


PREFINISHED COPING CAP
W/ DRIP EDGE AND HOLD
DOWN TO MATCH WALL
PANELS, TYP.


CONT. COLD-FORMED
GALV. CLOSURE ANGLE
FASTENED TO GIRTS TYP.


A-2


EX - 08 - HZW
ROOF


532' - 10"


EX - 09 - HZH HIGH
ROOF


535' - 0 1/2"


BATT INSULATION


EXTERIOR WALL TYPE "X1"


COLD FORMED METAL
STUD BOX HEADER


EXTERIOR GRADE
TREATED 2 X BLOCKING


EXTEND ROOF MEMBRANE
OVER TOP OF BLOCKING TO


FACE OF SHEATHING


5/8" EXTERIOR GRADE
PLYWOOD SHEATHING @


PARAPETS AND OVER
DIAGONAL BRACING CONT.


PREFINISHED COPING CAP
W/ DRIP EDGE AND HOLD


DOWN TO MATCH WALL
PANELS, TYP.


CONT. COLD-FORMED
GALV. CLOSURE ANGLE
FASTENED TO GIRTS TYP.


COLD FORMED METAL
STUD DIAGONAL PARAPET
BRACING-
REFER TO ROOF PLAN
FOR LOCATIONS


1 
1/


2
"


6"2 5/8"


T
O


P
 O


F
 S


T
UD


 H
E
A
D


E
R


2
' -


 8
"


4
" 
M


IN
.


EXISTING CMU WALL


EXISTING PRE-CAST
CONCRETE DOUBLE TEE
STRUCTUREV.I.F.


+/- 1' - 0"


1'
 -


 0
" 
M


A
X
.


TPO ROOF MEMBRANE ON 1/2"
COVERBOARD OVER TAPERED


INSULATION INSTALLED ON
EXISTING CONCRETE DECK AS


SPECIFIED


5 7/8"


EX - 04 - HZW FL2
511' - 8"


A-A


NEW FLOOR FINISH ON
NEW FLOOR SLAB AS
SPECIFIED


EXIST. WALL W/ EXIST.
BRICK TO REMAIN


THRU WALL MEMBRANE
FLASHING AND S.S. DRIP


PLATE SET IN SEALANT, TYP.


NEW BRICK TO MATCH
EXIST.


WOOD SHIM AND BACKER
ROD W/ CONT. SEALANT,
TYP.
CONT. 4X6 GALV. ST.
ANGLE - REFER TO STRUCT.
DWGS.


FILL CAVITY SOLID W/
NON-SHRINK GROUT


1'
 -


 5
"


EXIST. BRICK


(+/-) 7 7/8" V.I.F.


FLUID APPLIED AIR / WATER
RESISTANT BARRIER


SYSTEM AS SPECIFIED


SEALANT & TERMINATION BAR


BITUTHENE
WATERPROOFING


MEMBRANE, EXTENDED
ABOVE GRADE


STAGGERED WEEPS, TYP.


V
A
R


IE
S


ALUM. CURT. WALL ASSEMBLY
W/ 1" INSULATED GLAZING


1"


FACE OF NEW BRICK


8 7/8"


3
"


FORMED ALUMINUM SILL
EXTENSION W/ TURN UP TO


FORM END DAM AS SPECIFIED


EX - 06 - HZW FL3
522' - 4"


A-A


3
"


6"


1"


1 7/8"


FACE OF NEW BRICK


8 7/8"


ALUM. CURT. WALL ASSEMBLY
W/ 1" INSULATED GLAZING


1'
 -


 9
"


STRUCT. TUBE FRAMING -
REFER TO STRUCT. DWGS.


CURT. WALL SUPPORT
BRACKET, AS REQUIRED, TYP.


EX - 08 - HZW
ROOF


532' - 10"


A-A


TPO ROOF MEMBRANE
ON 1/2" COVERBOARD
OVER TAPERED
INSULATION INSTALLED
ON EXISTING
CONCRETE DECK AS
SPECIFIED


NEW CONC. / MTL.
DECK  - REFER TO
STRUCT. DWGS.


INTERIOR FACE OF
STUD TO ALIGN W/
FACE OF EXISTING
COLUMN


EXTERIOR WALL TYPE "X1"


PEEL AND STICK MEMBRANE
FLASHING  EXTEND OVER


BOTTOM OF EXIST. ST. ANGLE
AND FRT WD. BLOCKING


CONT. BACKER ROD AND
SEALANT


GYPSUM BD. RETURNS TO
CURT. WALL FRAME @
HEAD AND JAMBS, TYP.


AIR / WATER
RESISTANT BARRIER


SYSTEM AS SPECIFIED


STAINLESS STEEL FLASHING
INSTALLED BEHIND DRAINAGE


PLANE AND SET IN SEALANT


3"


FACE OF NEW BRICK


8 7/8"


2
' -


 1
1 


3
/4


"


1"


CEILING AS SPECIFIED


6" 2 7/8"


 WOOD SHIM AS REQUIRED
@ HEADER


STUD ATTACHMENT BY STUD
SUPPLIER TYP.


STEEL FRAMING-
REFER TO STRUCT.
DWGS


FIRE CONTAINMENT
SYSTEM UL 2079


REFER TO DWG. A.031


10" WIDE X COLD-FORMED
STUD HEADER TO BE
DESIGN TO SUPPORT TOP
OF CURT. WALL (FILLED
W/ BATT INSULATION.)


EX - 08 - HZW
ROOF


532' - 10"


C-E


1'
 -


 6
"


1'-6" WIDE


8" X


8
"


10
"


10
 1


/2
"


4
' -


 8
 5


/8
" 
T
.O


. 
S
T
UD


 H
E
A
D


E
R


SEE SIM. PARAPET DTLS, THIS
SHEET, FOR SIM. NOTES


IN
S
UL


.


1'
 -


 0
 1


/2
" 
M


A
X
.


TPO ROOF MEMBRANE
ON 1/2" COVERBOARD
OVER TAPERED
INSULATION INSTALLED
ON EXISTING
CONCRETE DECK AS
SPECIFIED


EXTEND ROOF
MEMBRANE OVER TOP
OF FRT WD BLOCKING
TO FACE OF SHEATHING


1/2" EXTERIOR
GRADE PLYWOOD
SHEATHING @
PARAPETS U.O.N.


PREFINISHED COPING
CAP W/ DRIP EDGE AND
HOLD DOWN TO MATCH


WALL PANELS, TYP.


PARAPET BEYOND


SCUPPER & ROOF
LEADER AS SPEC'D


PHASE A-B
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DEDICATED OUTSIDE AIR UNIT SCHEDULE


DESIGNATION LOCATION SERVICE
AMBIENT


TEMPERATURE (ºF) O.A. CFM


SUPPLY FAN DATA DX DATA COOLING DATA HEATING DATA FILTER DATA


EXT. SP (IN.
W.G.) MOTOR RPM BHP MOTOR HP


MOTOR
TYPE DRIVE TYPE REFRIGERANT


TOTAL COOLING
(BTU/HR)


SENSIBLE
COOLING
(BTU/HR)


AIR


TOTAL
HEATING
(MBH)


AIR GAS DATA


FILTER TYPE


SP (IN W.G.)


MAX. AIR
P.D. (IN W.G.) MAX FPI


NO. OF
ROWS EAT DB (ºF) EAT WB (ºF) LAT DB (ºF) LAT WB (ºF)


FACE
VELOCITY
(FPM) EAT (ºF) LAT (ºF)


MAX. AIR
P.D. (IN W.G.) INPUT MBH


OUTPUT
MBH


INLET
PRESS. (WG) INITIAL FINAL


DOAS-HH-1 HALL LL MECH RM HALL 1ST FLOOR 95 3400 2.50 1760 4.71 7.50 ODP BELT R-410A 150000 104600 0.29 10 6 80 66 52 51 313 80 53 74 0.02 100 80 5 MERV 13 0.18 0.68


DOAS-HH-2 HALL ROOF HALL 2ND FLOOR 95 3300 1.50 1760 4.34 5.00 ODP BELT R-410A 142000 96000 0.22 12 6 83 63 56 54 226 156 44 87 0.02 195 156 5 MERV 13 0.21 0.71


DOAS-HH-3 HALL LOWER LEVEL BLACK BOX THEATER 95 1700 2.00 2600 2.14 2.30 TEFC BELT R-410A 67900 48600 0.26 8 6 79 66 53 52 340 40 55 77 0.02 50 40 5 MERV 13 0.30 0.65


DOAS-HL-1 LINK ROOF LINK ALL FLOORS 95 2000 2.00 1760 2.76 3.00 ODP BELT R-410A 89410 63510 0.14 14 3 82 68 53 52 235 73 47 81 0.02 90 73 5 MERV 13 0.19 0.69


DOAS-HW-1 WING ROOF SOUTHEAST WING 95 5200 1.50 1760 4.57 7.50 ODP BELT R-410A 199420 144420 0.24 12 6 82 67 53 53 261 219 50 89 0.15 270 218.7 5 MERV 13 0.22 0.72


DOAS-HW-2 WING ROOF NORTHWEST WING 95 5200 2.00 1760 5.25 7.50 ODP BELT R-410A 197530 142530 0.24 12 6 82 67 53 53 261 219 50 89 0.15 270 218.7 5 MERV 13 0.22 0.72


DEDICATED OUTSIDE AIR UNIT SCHEDULE CONT.


DESIGNATION


UNIT ELECTRICAL DATA UNIT DIMENSIONS


OPERATING
WT. (LBS)


MANUFACTU
RER MODEL NO. REMARKSVOLTS PHASE HZ MCA


LENGTH
(FT-IN)


WIDTH
(FT-IN)


HEIGHT
(FT-IN)


DOAS-HH-1 460 3 60 23 17' - 8" 5' - 2" 8' - 8" 4193 AAON M2-H-011-L-3-B-B-0-C-0 OUTDOOR UNIT ACCU-HH-1 LOCATED ON HALL ROOF


DOAS-HH-2 460 3 60 40 10' - 8 1/4" 7' - 11 3/4" 4' - 2 1/8" 2599 AAON RN-013-3-0-EB09-3F9


DOAS-HH-3 460 3 60 7 15' - 2" 4' - 2" 6' - 0" 2337 AAON M2-H-005-L-3-B-B-0-C-0 OUTDOOR UNIT ACCU-HH-3 LOCATED ON HALL ROOF


DOAS-HL-1 460 3 60 25 11' - 2 1/4" 6' - 7" 3' - 8" 1568 AAON RN-008-3-0-EA09-329


DOAS-HW-1 460 3 60 53 15' - 5 1/4" 8' - 4 7/8" 4' - 11 1/4" 3555 AAON RN-018-3-0-EB09-349


DOAS-HW-2 460 3 60 53 15' - 5 1/4" 8' - 4 7/8" 4' - 11 1/4" 3555 AAON RN-018-3-0-EB09-349


VRF HEAT RECOVERY INDOOR UNIT SCHEDULE


DESIGNATION


TOTAL
COOLING
(BTU/HR)


EVAPORATOR COIL CONDITIONS SUPPLY FAN ELECTRICAL DATA


MCA


 OPER.
WEIGHT
(LBS)


UNIT DIMENSIONS


MANUFACTURER MODEL NO. REMARKSCFM
EAT DB
(ºF)


EAT WB
(ºF)


LAT DB
(ºF)


LAT WB
(ºF)


EXT. SP (IN.
W.G.) VOLTS PHASE HZ


WIDTH
(FT-IN)


DEPTH
(FT-IN)


HEIGHT
(FT-IN)


AC-BH-A 7500 300 80 67 55 46 0.31 208 1 60 1.32 58 2' - 10 3/4" 1' - 5 3/4" 0' - 10 1/4" LG ELECTRONICS ARNU073BHA2


AC-BH-B 12300 336 80 67 55 46 0.31 208 1 60 1.32 58 2' - 10 3/4" 1' - 5 3/4" 0' - 10 1/4" LG ELECTRONICS ARNU123BHA2


AC-BH-C 15400 477 80 67 55 46 0.31 208 1 60 1.32 58 2' - 10 3/4" 1' - 5 3/4" 0' - 10 1/4" LG ELECTRONICS ARNU153BHA2


AC-BH-D 19100 540 80 67 55 46 0.31 208 1 60 3.31 59 2' - 10 3/4" 1' - 5 3/4" 0' - 10 1/4" LG ELECTRONICS ARNU183BHA2


AC-SE-A 7500 247 80 67 55 46 0.00 208 1 60 0.29 25 3' - 0 1/16" 0' - 6 1/2" 0' - 11 1/8" LG ELECTRONICS ARNU073SEL2


AC-SE-B 9600 282 80 67 55 46 0.00 208 1 60 0.29 25 3' - 0 1/16" 0' - 6 1/2" 0' - 11 1/8" LG ELECTRONICS ARNU093SEL2


AC-SE-C 12300 353 80 67 55 46 0.00 208 1 60 0.29 25 3' - 0 1/16" 0' - 6 1/2" 0' - 11 1/8" LG ELECTRONICS ARNU123SEL2


AC-SE-D 15400 371 80 67 55 46 0.00 208 1 60 0.29 25 3' - 0 1/16" 0' - 6 1/2" 0' - 11 1/8" LG ELECTRONICS ARNU153SEL2


AC-SE-E 19100 508 80 67 55 46 0.00 208 1 60 0.29 34 3' - 7 9/16" 0' - 7 7/8" 0' - 11 13/16" LG ELECTRONICS ARNU183S5L2


AC-SE-F 24200 632 80 67 55 46 0.00 208 1 60 0.29 34 3' - 7 9/16" 0' - 7 7/8" 0' - 11 13/16" LG ELECTRONICS ARNU243S5L2


VRF HEAT RECOVERY CONDENSER UNIT SCHEDULE


DESIGNATION


NOMINAL
COOLING
CAPACITY
(BTU/HR)


NOMINAL
HEATING
CAPACITY
(BTU/HR)


COMPRESSOR DATA


REFRIGERANT


CONDENSER FAN ELECTRICAL DATA PHYSICAL CHARACTERISTICS


MANUFACTU
RER MODEL NO. REMARKSQUANTITY TYPE


MOTOR RLA (EA.)


NO. OF FANS FAN TYPE CFM (EA)
EXTERNAL
SP (IN. H2O)  VOLTS  PHASE HZ


MCA


WIDTH
(FT-IN)


DEPTH
(FT-IN)


HEIGHT
(FT-IN)


OPERATING
WT. (LBS)


FRAME 1 FRAME 2


FRAME 1 FRAME 2COMP. A COMP. B COMP. A COMP. B
ACCU-A 168000 189000 2 HSS DC Scroll 20.7 20.7 0.0 0.0 R410A 2 PROP 10200 0.32 in-wg 208 3 60 52.5 0.0 4' - 0 13/16" 2' - 5 15/16" 5' - 6 1/8" 628 LG ELECTRONICS ARUB168BTE4


ACCU-B 216000 243000 3 HSS DC Scroll 17.0 0.0 19.0 19.0 R410A 3 PROP 17600 0.32 in-wg 208 3 60 25.3 48.8 7' - 3" 2' - 5 15/16" 5' - 6 1/8" 430+628 LG ELECTRONICS ARUB216BTE4


ACCU-C 240000 270000 3 HSS DC Scroll 27.3 0.0 19.0 19.0 R410A 4 PROP 20050 0.32 in-wg 208 3 60 40.1 48.8 8' - 6" 2' - 5 15/16" 5' - 6 1/8" 540+628 LG ELECTRONICS ARUB240BTE4


ACCU-D 264000 297000 3 HSS DC Scroll 27.4 0.0 19.0 19.0 R410A 4 PROP 20050 0.32 in-wg 208 3 60 40.3 48.8 8' - 6" 2' - 5 15/16" 5' - 6 1/8" 540+628 LG ELECTRONICS ARUB264BTE4


ACCU-E 288000 324000 4 HSS DC Scroll 19.0 19.0 19.0 19.0 R410A 4 PROP 20400 0.32 in-wg 208 3 60 48.8 48.8 8' - 6" 2' - 5 15/16" 5' - 6 1/8" 628+628 LG ELECTRONICS ARUB288BTE4


EXHAUST FAN SCHEDULE


UNIT No. LOCATION SERVICE


PERFORMANCE DATA MOTOR DATA


MANUFACTURER MODEL REMARKSCFM
TOTAL SP (IN.


W.G.) RPM BHP DRIVE TYPE MHP


ELECTRICAL DATA


VOLTS PHASE HZ
EF-H-1 HALL ROOF 003 CUSTODIAL 150 1.00 1607 0.11 BELT 0.17 115 1 60 GREENHECK GB-071-6


EF-H-2 HALL ROOF 114/115 DRESSING RM 200 0.50 1398 0.09 BELT 0.17 115 1 60 GREENHECK GB-071-6


EF-W-1 WING ROOF COPY EXH 200 0.50 1398 0.09 BELT 0.17 115 1 60 GREENHECK GB-071-6


EF-W-2 WING ROOF CUSTODIAL EXH 300 0.50 1159 0.08 BELT 0.17 115 1 60 GREENHECK GB-081-6


EF-W-3 WING ROOF COPY EXH 200 0.90 1658 0.13 BELT 0.17 115 1 60 GREENHECK GB-071-6


TX-H-1 HALL ROOF TOILET 600 1.00 1591 0.22 BELT 0.25 115 1 60 GREENHECK GB-091-4


TX-L-1 LINK ROOF TOILET 1850 1.00 1725 0.60 BELT 0.75 208 3 60 GREENHECK GB-131-7


VRF SYSTEM BRANCH CONTROLLER


DESIGNATIO
N


ELECTRICAL DATA UNIT DIMENSIONS


MANUFACTURER MODEL REMARKSVOLTS PHASE HZ
RATED AMPS


(A)
WIDTH
(FT-IN)


DEPTH
(FT-IN)


HEIGHT
(FT-IN)


BC-A 208 1 60 0.08 1' - 5 7/8" 1' - 6 15/16" 0' - 8 5/8" LG ELECTRONICS PRHR021A


BC-B 208 1 60 0.12 1' - 5 7/8" 1' - 6 15/16" 0' - 8 5/8" LG ELECTRONICS PRHR031A


BC-C 208 1 60 0.16 1' - 5 7/8" 1' - 6 15/16" 0' - 8 5/8" LG ELECTRONICS PRHR041A


DOAS AIR COOLED CONDENSER UNIT SCHEDULE


DESIGNATION LOCATION SERVICE


ELECTRICAL DATA COMPRESSOR DATA
HEAT


REJECTION CONDENSER FAN PHYSICAL CHARACTERISTICS


MANUFACTURER MODEL NO. REMARKS VOLTS  PHASE HZ NO. LRA (EA.) REFRIGERANT
CAPACITY
(MBH) NO. OF FANS HP (EA)


LENGTH
(FT-IN)


WIDTH
(FT-IN)


HEIGHT
(FT-IN)


OPERATING
WT. (LBS)


ACCU-HH-1 HALL ROOF DOAS-HH-1 460 3 60 2 10.6 R-410A 160 2 0.75 7' - 11 1/4" 3' - 9 3/4" 4' - 5 1/4" 1141 AAON CFA-013-B-0-3-DC00K


ACCU-HH-3 HALL ROOF DOAS-HH-3 460 3 60 1 9.7 R-410A 73 1 0.33 5' - 3" 2' - 5 1/2" 4' - 9" 474 AAON CFA-007-A-0-3-DC00H


MINI-SPLIT AIR COOLED CONDENSER UNIT SCHEDULE


DESIGNATION LOCATION SERVICE


ELECTRICAL DATA COMPRESSOR DATA
HEAT


REJECTION CONDENSER FAN PHYSICAL CHARACTERISTICS


MANUFACTURER MODEL NO. REMARKS VOLTS  PHASE HZ NO. FLA (EA.) REFRIGERANT
CAPACITY
(MBH) NO. OF FANS CFM (EA)


LENGTH
(FT-IN)


WIDTH
(FT-IN)


HEIGHT
(FT-IN)


OPERATING
WT. (LBS)


ACCU-1 HALL ROOF 204A IDF 208 1 60 1 22.5 R-410A 36 2 3885 3' - 1 13/32" 1' - 1" 4' - 6 3/8" 234 LG ELECTRONICS ARUN036GS2


ACCU-2 WING ROOF 224C, 324B IDF 208 1 60 1 22.5 R-410A 36 2 3885 3' - 1 13/32" 1' - 1" 4' - 6 3/8" 234 LG ELECTRONICS ARUN036GS2


SOUND ATTENUATOR SCHEDULE


DESIGNATION LOCATION SERVICE CFM


DUCT SIZE
UNIT


LENGTH
(FT-IN)


FACE
VELOCITY
(FPM)


MINIMUM REQUIRED ATTENUATION, DB MAX.
PRESSURE
DROP (IN
W.G.) MANUFACTURER MODEL REMARKSHEIGHT (IN.) WIDTH (IN.) 63 125 250 500 1k 2k 4k 8k


RA-HH-1 HALL LL MECH RM DOAS-HH-1 3400 14 30 3' - 0" -1166 3 4 8 16 26 19 12 8 0.07 VIBRO-ACOUSTICS RD-HV-F9


RA-HH-2 HALL ROOF DOAS-HH-2 3300 20 26 5' - 0" -914 4 7 16 30 45 35 21 13 0.12 VIBRO-ACOUSTICS RD-MHV-F9


RA-HH-3 HALL LL STORAGE RM DOAS-HH-3 1700 12 24 5' - 0" -850 4 6 12 21 24 21 17 16 0.01 VIBRO-ACOUSTICS EXRD-HV-F4


RA-HL-1 WING ROOF DOAS-HL-1 2000 10 32 7' - 0" -900 8 10 20 28 41 42 26 17 0.21 VIBRO-ACOUSTICS RED-UHV-F9 ELBOW SILENCER. LENGTH SHOWN IS CENTERLINE LENGTH.


RA-HW-1 WING ROOF DOAS-HW-1 5200 20 32 3' - 0" -1170 3 5 11 19 23 19 16 14 0.16 VIBRO-ACOUSTICS RD-MHV-F8


RA-HW-2 WING ROOF DOAS-HW-2 5200 20 32 3' - 0" -1170 3 5 11 19 23 19 16 14 0.16 VIBRO-ACOUSTICS RD-MHV-F8


SA-HH-1 HALL LL MECH RM DOAS-HH-1 3400 14 30 3' - 0" 1166 1 4 8 15 19 16 14 12 0.07 VIBRO-ACOUSTICS RD-HV-F9


SA-HH-2 HALL ROOF DOAS-HH-2 3300 20 26 5' - 0" 914 8 14 23 24 27 19 14 12 0.19 VIBRO-ACOUSTICS RD-MLV-FE


SA-HH-3 HALL LL STORAGE RM DOAS-HH-3 1700 12 24 5' - 0" 850 3 6 12 25 21 17 12 9 0.01 VIBRO-ACOUSTICS EXRD-HV-F4


SA-HL-1 WING ROOF DOAS-HL-1 2000 10 32 8' - 0" 900 8 13 23 29 40 40 30 19 0.22 VIBRO-ACOUSTICS RED-UHV-F9 ELBOW SILENCER. LENGTH SHOWN IS CENTERLINE LENGTH.


SA-HW-1 WING ROOF DOAS-HW-1 5200 20 32 7' - 0" 1170 6 9 20 40 55 49 31 20 0.33 VIBRO-ACOUSTICS RD-HV-F9


SA-HW-2 WING ROOF DOAS-HW-2 5200 20 32 7' - 0" 1170 6 9 20 40 55 49 31 20 0.33 VIBRO-ACOUSTICS RD-HV-F9


NOTES:
1. PROVIDE WITH VIBRATION ISOLATION.  MIN. SPRING STATIC DEFLECTION 2". OPEN SPRING ISOLATORS TO BE DESIGNED FOR HORIZONTAL STIFFNESS OF AT LEAST 80% OF THE VERTICAL STIFFNESS(Kx/Ky) TO


ENSURE STABILITY. SPRINGS TO ALSO HAVE A MINIMUM RATION OF 0.80 FOR THE SPRING DIAMETER DIVIDED BY THE SPRING HEIGHT.
2. PROVIDE ENERGY RECOVERY WHEEEL INTEGRAL TO THE UNIT.
3. PROVIDE MOTORIZED DAMPERS ON SUPPLY, RETURN AND OA OPENINGS. PROVIDE SMOKE DETECTOR ON RETURN.
4. UNIT SECUREMENT TO STRUCTURE SHALL BE SIZED TO WITHSTAND 95 MPH WIND VELOCITY. MANUFACTURER SHALL PROVIDE SIGNED AND SEALED CALCULATIONS FOR SIZING OF WIND SECUREMENT DEVICE.
5. FOR DOAS UNITS WITH REMOTE ACCU PROVIDE REFRIGERANT PIPING PER MANUFACTURERS GUIDELINE FOR CAPACITIES AND DISTANCES SHOWN.
6. PROVIDE EBTRON GOLD SERIES AIRFLOW MONITORING STATIONS TO MEASURE FAN STATUS OF 100% OUTSIDE AIR.  SHOULD STATUS FALL BELOW ADEQUATE AIRFLOW TO MAINTAIN PROPER OUTSIDE AIR


VOLUMES ALARM SHALL SOUND.
7. FOR ALL VFDS THAT ARE SHIPPED LOOSE, COORDINATE INSTALLATION WITH ELECTRICAL CONTRACTOR.


NOTES:
1. PROVIDE REFRIGERANT PIPING TO ALL HP UNITS PER MANUFACTURERS GUIDLINES FOR CAPACITIES AND DISTANCES SHOWN.
2. BRANCH CIRCUIT CONTROLLER SHALL BE PROVIDED WITH CONDENSATE DRAIN LINES TO NEAREST CONDENSATE MAIN WITH ISOLATION VALVE AND CHECK VALVE.


NOTES:
1. PROVIDE WITH VIBRATION ISOLATION.  MIN. SPRING STATIC DEFLECTION 2". OPEN SPRING ISOLATORS TO BE DESIGNED FOR HORIZONTAL STIFFNESS OF AT LEAST 80% OF THE VERTICAL STIFFNESS


(Kx/Ky) TO ENSURE STABILITY. SPRINGS TO ALSO HAVE A MINIMUM RATION OF 0.80 FOR THE SPRING DIAMETER DIVIDED BY THE SPRING HEIGHT.
2. UNIT SECUREMENT TO STRUCTURE SHALL BE SIZED TO WITHSTAND 95 MPH WIND VELOCITY. MANUFACTURER SHALL PROVIDE SIGNED AND SEALED CALCULATIONS FOR SIZING OF WIND SECUREMENT


DEVICE.


NOTES:
1. SYSTEM SHALL BE CAPABLE OF PROVIDING SIMULTANEOUS HEATING AND COOLING TO DIFFERENT ZONES.
2. ALL CONDENSING UNITS SHALL BE LOCATED ON RUBBER PADS WITH MIN. STATIC DEFLECTION OF 0.25 INCHES.
3. PROVIDE REFRIGERANT PIPING PER MANUFACTURERS GUIDELINES FOR CAPACITIES AND DISTANCES SHOWN.
4. PROVIDE WITH HOT GAS BYPASS.
5. CAPACITIES ARE BASED ON 0°F WINTER AMBIENT TEMPERATURE AND 95°F SUMMER AMBIENT TEMPERATURE.


NOTES:
1. PROVIDE 7-DAY PROGRAMMABLE THERMOSTATS PER PLANS AND SECIFICATIONS.
2. PROVIDE REFRIGERANT ISOLATION VALVES FOR EACH EVAPORATOR AT EACH UNITS CONNECTION TO THE BRANCH CONTROLLER.
3. PROVIDE CONDENSATE PUMP INTEGRAL TO UNIT WITH ISOLATION VALVE AND CHECK VALVE.  USE ASPEN MINI AQUA UNIVOLT CONDENSATE OR SIMILAR WHERE APPLICABLE.


NOTES:
1. PROVIDE FANS WITH WITH FACTORY INTEGRAL DISCONNECT SWITCH.
2. PROVIDE 24" HIGH ROOF CURBS.


NOTES:
1. PROVIDE CONDENSATE PUMP AND LEAK DETECTOR IN DRIP PAN WITH AUDIBLE LOCAL ALARM AND ALARM SIGNAL TO BMS VIA LIEBERT PANEL.
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NOTES:
1. RD = RECTANGULAR DISSIPATIVE, RED = RECTANGULAR ELBOW DISSIPATIVE, EX RD = EXTENDED RECTANGULAR DISSIPATIVE.
2. PROVIDE, FOR APPROVAL, ACOUSTICAL CALCULATIONS FOR ALL SYSTEMS WITH SILENCERS TO DEMONSTRATE THAT THE RESULTANT DUCTBORNE FAN SOUND LEVEL, INCLUDING AIRBORNE AND BREAKOUT


NOISE, IN THE OCCUPIED SPACES MEET NC 35.
3. MAXIMUM PRESSURE DROP = SILENCE PRESSURE DROP PER ASTM E477-13 PLUS SYSTEM EFFECTS FOR NEARBY DUCT ELEMENTS.
4. THE VELOCITY SHOWN WITH THE SYMBOL (-) DESIGNATES REVERSE FLOW AS DEFINED BY ASTM E477-13.
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BOILER STACK DETAIL


AND GUAGES
SEE SPECIFICATIONS FOR TYPE OF METAL


UNDER HVAC SECTION OF SPECIFICATIONS
CAP FLASHING, AND INSULATION PROVIDED
STACK, SLEEVE, RAIN CAP, RAIN SHIELD,


OTHERS SECTIONS OF SPECIFICATIONS
CURB AND BASE FLASHING PROVIDE UNDER


NOTES:
2D


GUYWIRE EVERY 120°
2" METAL BAND WITH
FOR STACK OVER 10'-0"


TO STACK
RAIN SHIELD WELDED


BRACES
2"x2"x3/16" ANGLE


WELD


SOLDERED AT CORNERS
CAP FLASHING TO BE


ALL AROUND
1" FIBERGLASS PACKING


AS FLUE
SHIELD SAME GUAGE


WELDED TO STACK
2"x2"x3/16" ANGLE RING


RAIN CAP


ROOF


SLEEVE


INSULATION (SEE SPECIFICATIONS)


CURB


BASE FLASHING


CONE


INNER


SPECIFIED
HEIGHT AS


30° 30°


STACK
DIAMETER OF


2"


3"


D


D


1.


2.


3.


HOT WATER UNIT HEATER PIPING


A


HWR


AIRFLOW


HWS


4" MIN.


6" MIN.


3/4" HOSE END
DRAIN VALVE
WITH HOSE BIBB


MANUAL AIR VENT


PROVIDE AUTOMATIC
AIR VENT WHEN THIS
POINT IS ABOVE HWR


BALANCING VALVE


STRAP-ON AQUASTAT
TO STOP UNIT IF
THERE IS NO FLOW


CONTROL VALVE


PIPING THROUGH ROOF DECK


SHEET METAL HOOD


INSULATE INSIDE OF
METALWORK IN COLD
CLIMATES


SHEET METAL OR
FLEX-TUBE COLLAR


SLOPE PIPES AWAY
FROM HOOD


BASE FLASHING


FASTENERS APPROX.
24" O.C.


FASTENERS
APPROX. 8" O.C.


2" MINIMAL


FIBER CANT SET
IN BITUMEN


FOR RIGID CEILING


TERMINAL FILTER INSTALLATION


SUPPORT WIRE WHERE
REQUIRED & AS DETERMINED
BY OWNER


DOUBLE SIDED TAPE


EXPANDED DIAMOND


ADHESIVE SEALANT
(SEE NOTES)


CLOSED CELL
ADHESIVE SEALANT
(SEE NOTES)


USE G.E. #RTV-102 SILICONE SEALANT INSIDE ROOM (FDA APPROVED)


USE G.E. #SCS-1702 SILICONE SEALANT OUTSIDE ROOM (MILDEW RESISTANT)


BY FILTER MFGR.


FILTER SUPPORT FRAMES TO HAVE WELDED MITERED CORNERS.


HEPA FILTER


CEILING
SYSTEM


TYPE FACE GRILLE


AUXILIARY SUPPORT
AS REQUIRED


FOAM GASKET


304 S/S SUPPORT FRAME
ALL WELDED "DOUBLE TEE"
CONSTRUCTION WITH FACE
POLISHED TO TYPE 4 FINISH


6x10 CHANNEL SUPPORT
FRAME AROUND OPENING


BOLT


2.


3.


1.


NOTES:


3/8"
EQ


3/8"
EQ


ROOFTOP UNIT


SEISMIC CLIP
ATTACHMENT
WELD ROOF TOP
UNIT TO CURB


UPPER CURB FLASHING


(FACTORY INSTALLED)


LOWER CURB FLASHING


(SHIPPED LOOSE)


ROOF MEMBRANE
AND INSULATION


BUILDING STRUCTURE


WOOD NAILER


UPPER TUBE (11 GA.
MINIMUM)


SEISMIC SPRING
POCKET


CURB MUST HANDLE
WIND AND SEISMIC LOADS


12" CARLISLE RUBBER FULL PERIMETER SEAL TO BE
ATTACHED TO WOOD NAILER AFTER ADJUSTMENT OF SPRINGS


(SUPPLIED AND
INSTALLED BY
ROOFER)


2" RIGID INSULATION
SUPPLIED AND
INSTALLED BY ROOFER


20 GA. SHEET METAL CLOSURE
WHERE UNDERSIDE OF LOWER
TUBE EXCEEDS HEIGHT OF ROOF
INSULATION, BY ROOFER.


LOWER TUBE MUST BE CAPABLE
OF HANDLING POINT SUPPORT


STANCHIONS ARE FIELD CUT AND
WELDED TO LEVEL THE CURB.
WELD TO LOWER TUBE AND TO
BUILDING STRUCTURE THROUGH
DECK AT EACH SPRING POCKET.


ATTACHMENT OF ISOLATED WIND AND SEISMIC ROOF CURB


ON LEVEL OR PITCHED BAR JOIST-SUPPORTED ROOF
THE VMC GROUP SPEC B-3, B-4, B-5, B-6


DRAWING SGMEC-312


Ps


Pt


LOAD PATH


TO BUILDING


STRUCTURE


ROOFTOP UNIT


SEISMIC CLIP
ATTACHMENT
WELD ROOF TOP
UNIT TO CURB


UPPER CURB FLASHING


LOWER CURB FLASHING


ROOF MEMBRANE
AND INSULATION


BUILDING
STRUCTURE


WOOD
NAILER


UPPER TUBE (11 GA.
MINIMUM)


SEISMIC SPRING
POCKET


CURB MUST HANDLE
WIND AND SEISMIC LOADS


12" CARLISLE RUBBER FULL PERIMETER SEAL TO BE
ATTACHED TO WOOD NAILER AFTER ADJUSTMENT OF SPRINGS


2" RIGID INSULATION
SUPPLIED AND
INSTALLED BY ROOFER


20 GA. SHEET METAL CLOSURE
WHERE UNDERSIDE OF LOWER
TUBE EXCEEDS HEIGHT OF ROOF
INSULATION, BY ROOFER.


LOWER TUBE MUST BE CAPABLE
OF HANDLING POINT SUPPORT


STANCHIONS ARE FIELD CUT
AND WELDED TO LEVEL THE
CURB.  WELD TO LOWER TUBE
AND TO BUILDING STRUCTURE
THROUGH DECK AT EACH
SPRING POCKET.


ATTACHMENT OF ISOLATED WIND AND SEISMIC ROOF CURB


ON LEVEL OR PITCHED BEAM-SUPPORTED ROOF
THE VMC GROUP SPEC B-3, B-4, B-5, B-6


DRAWING SGMEC-310


Ps


Pt


(SHIPPED LOOSE)


(FACTORY INSTALLED)


HUNG UTILITIES WITHIN EXISTING CONCRETE BUILDING NOTES :


1. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING THE DESIGN, MATERIALS AND INSTALLATION OF


ALL ELEMENTS REQUIRED TO SUPPORT THE UTILITIES FROM THE STRUCTURE.  CONTRACTOR SHALL


SUBMIT SIGNED AND SEALED CALCULATIONS AND COORDINATED DRAWINGS SHOWING ALL COMPONENTS


REQUIRED TO SUPPORT THE HUNG UTILITIES.  THE COORDINATED DRAWINGS SHALL INDICATE SUPPORT


AND ATTACHMENT REQUIREMENTS FOR ALL TRADES. THE DRAWINGS SHALL INDICATE ALL PROPOSED


CONNECTION POINT LOCATIONS TO THE STRUCTURE WITH APPLIED LOADS INDICATED.


2. NO APPLIED LOADS GREATER THAN 40 POUNDS SHALL BE HUNG DIRECTLY FROM THE CONCRETE SLAB.


HUNG LOADS GREATER THAN 40 POUNDS SHALL BE ATTACHED TO THE SIDES OF THE CONCRETE JOISTS


AND BEAMS SO AS TO BE IN A PURE SHEAR TYPE CONDITION.  SEE DETAIL FOR ADDITIONAL INFORMATION.


3. ALL DESIGN SHALL BE IN ACCORDANCE WITH ALL APPLICABLE BUILDING CODES.


DETAIL 1: FOR LOADS LESS THAN OR EQUAL TO 40LBS


EXISTING CONCRETE STRUCTURAL TEES


UTILIZE APPROPRIATE CODE COMPLIANT ANCHORS
AND HANGERS (TYP)


6" MINIMUM


DETAIL 2: FOR LOADS GREATER THAN 40LBS


EXISTING TOPPING SLAB


NO ANCHORS PERMITTED


3 / 4
"


6" MINIMUM


ANCHORS SHALL NOT BE INSTALLED WITHIN 6" OF
THE JOINT BETWEEN STRUCTURAL TEES.


EXISTING CONCRETE STRUCTURAL TEES


EXISTING TOPPING SLAB


NO ANCHORS PERMITTED


3 / 4
"


PROVIDE KWIK HUS SCREW ANCHORS OR
THROUGH BOLTS AS REQUIRED. SELECT
ANCHOR SIZE AND SPACING BASED ON
WEIGHT OF THE HANGING ITEMS (LIMIT MAX
ANCHOR LOAD TO 350 LBS TYP).


NOT PERMITTED


NOT PERMITTED


UNISTRUT FOR MOUNTING
ACROSS TEE ANCHORS (TYP).


1 / 4
"


6"
PRE-CAST CONC DOUBLE-TEE


13
/ 4
"


11/2" 11/2"


1 / 4
"


6"
PRE-CAST CONC DOUBLE-TEE


13
/ 4
"


11/2" 11/2"


EQ


EQ


STRUCTURAL MOUNTING DETAIL


TO BUILDING


STRUCTURE


LOAD PATH


AREA A


AREA B
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Hunziker Key MEP Milestones and Phasing


 Phasing Milestone #1: Prior to the start of any systems demolition:
·
Electrical


  1.  Trench from Hunziker Hall basement to Hunziker Wing
  2.  Install new underground wiring for power, fire alarm, and IT cables to connect MDF room in Hunziker Wing to the building services in
     Hunziker Hall.
  3.  Provide new panels in Hunziker Wing for new MDF room electrical power and install UPS. Ensure UPS is fully functioning.
  4.  Provide new fire alarm control panel in MDF.
  5.  Connect new fire alarm devices to new fire alarm control panel head end equipment located in MDF.
  6.  Connect all IDF rooms in Hunziker Hall to the MDF in Hunziker Wing (via new fiber optic cables in the underground trench)
  7.  Relocate existing/provide new panels as noted on plans in the basement of Hunziker Hall prior to final connections of new electrical
     service to Hunziker Wing MDF room.


Mechanical


  -  Install new CRAC unit system in MDF room and connect to new electrical panel in MDF room.


Plumbing/Fire Protection


  -  No key milestones required


Phasing Milestone #2: Prior to the installation of the new water service lines in Phase A:


Electrical


  -  Relocate/demolish all remaining electrical equipment in Hunziker Hall basement along wall at column line B-B. Relocated and
     new equipment should be located where designated in Hunziker Hall basement in the room plan north of column line B-A


Mechanical


  -  No key milestones required


Plumbing/Fire Protection


  - No key milestones required


Phasing Milestone #3: During the installation of the new water service lines in Phase A
      (work can be completed toward the end of phase A):


Electrical


  -  No key milestones required


Mechanical


  -  No key milestones required


Plumbing/Fire Protection


  1.  Scope of work for new domestic and fire water service lines and new domestic hot water systems shall be installed during Phase A
     but is documented on the phase B plan and noted as phase A work.  Primary drawings for this work is P-200B and FP-200B
  2.  New water service lines for domestic water and fire water must only be installed at designated height as indicated on drawings in
     order to coordinate with future ductwork that much be installed overtop of the new water service lines.
  3.  Scope of work also includes a new sump pump in the basement of Hunziker Hall.


Phasing Milestone #4: Prior to the installation of the hot water system in Phase A
      (work can be completed toward the end of phase A):


Electrical


  1.  Provide demolition of electrical equipment powering existing fans in the Hunziker Hall penthouse
  2.  Provide electric work to power the new mechanical system boilers to be located in the penthouse of Hunziker Hall
  3.  Provide demolition of electrical equipment powering existing boilers in the Hunziker Hall basement.


Mechanical


  1.  Demolish existing fans in the Hunziker Hall penthouse.
  2.  Install new boilers in the penthouse of Hunziker Hall and run new hot water lines for connection to new hot water baseboard
     systems in Hunziker Wing and Link building and provide connection points for future connection to new system for connection
     of Hunziker Hall baseboard systems in Phase B.
  3.  Demolish existing boilers in basement of Hunziker Hall (this should be completed during the cooling season only. Hunziker
     Hall will not have hot water for heating purposes once this is done.  New hot water will not be provided to Hunziker Hall until
     work in Phase B is complete.


Plumbing/Fire Protection


  1.  Install new hot water system in Hunziker Hall basement where existing Boilers were previously located.
  2.  Provide domestic hot water system connection to Hunziker Wing and Link building  prior to the completion of Phase A.  New
     hot water system shall be connected to Hunziker hall systems for domestic hot water under phase B work. Provide
     connection points for future work under phase B.


SCALE:  1" = 30'-0"
1


MILESTONE #1 KEY PLAN HUNZIKER HALL LOWER LEVEL
SCALE:  1" = 30'-0"


2
MILESTONE #1 KEY PLAN HUNZIKER WING 1ST FLOOR


SCALE:  1" = 30'-0"
3


MILESTONE #2 KEY PLAN HUNZIKER HALL LOWER LEVEL


SCALE:  1" = 30'-0"
4


MILESTONE #3 KEY PLAN HUNZIKER HALL LOWER LEVEL


SCALE:  1" = 30'-0"
5


MILESTONE #4 KEY PLAN HUNZIKER HALL ROOF
SCALE:  1" = 30'-0"


6
MILESTONE #4 KEY PLAN HUNZIKER HALL LOWER LEVEL
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ADDENDUM # 004


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: 


 
 
 
I. CLARIFICATIONS AND UPDATE TO THE RFP: NONE 


 
II. 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. 
 
III. CHANGES AND CLARIFICATIONS TO THE DRAWINGS: 
 
Item D1: NOT USED 
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Item D2: Drawing G0.00 - GENERAL INFORMATION: Revised drawing. Replace G0.00 with 
  attached revised G0.00. 
 
Item D3: Drawing A4.04 - WALL SECTIONS: Revised drawing to include tag for typical detail  
  9/A4.11. Replace A4.04 with attached revised A4.04. 
 
Item D4: Drawing A4.11 - EXTERIOR WALL DETAILS: Added detail 9 DETAIL - THIN  
  BRICK @ ANGLE. Replace A4.11 with attached revised A4.11. 
 
Item D5: Drawing A4.12 - EXTERIOR WALL DETAILS: Revised details 3 & 4 to clarify  
  typical sill condition. Revised detail 1 to identify required gypsum board. Replace A4.12  
  with attached revised A4.12. 
 
Item D6: Drawing C1.0 - EXISTING CONDITIONS & DEMOLITION PLAN: Add the  
  following Note at the area between Hunziker Hall and the Atrium Building Steps   
  identified by "statue on concrete pad": "Provide 10' x 10' square temporary fence around  
  statue to protect statue throughout duration of construction activities." 
 
Item D7: Drawing AV4.03 - AUDIOVISUAL INSTALLATION DETAILS: The bid set  
  contained two drawings numbered AV4.02 - the second has been corrected to be   
  numbered AV4.03. Replace second sheet AV4.02 with attached revised AV4.03. 
 
Item D8: Drawing AV4.01A - AUDIOVISUAL SCHEDULES: Clarified speaker cabling.  
  Replace AV4.01A with attached revised AV4.01A. 
 
Item D9: Drawing M-104AA - MECHANICAL ROOF DEMOLITION PLAN - PHASE AA:  
  Delete Penthouse Demolition Plan from sheet M-104AA. Replace M-104AA with  
  attached revised M-104AA. 
 
Item D10: Drawing MEP-100 - MEP SYSTEMS PHASING: Numbering has been added to order  
  the sequencing. Information about UPS system updated. Replace MEP-100 with attached  
  revised MEP-100. 
 
Item D11: Drawing M-100AA - MECHANICAL LOWER LEVEL DEMOLITION PLAN -  
  PHASE AA: Delete drawing M-100AA. 
 
Item D12: Drawing M-100B - MECHANICAL LOWER LEVEL DEMOLITION PLAN -  
  PHASE B: Add drawing M-100B. Refer to Item D2 above for updated drawing   
  lists. 
 
Item D13: Drawing M-103B - MECHANICAL THIRD FLOOR & ROOF DEMOLITION  
  PLAN - PHASE B: Add Penthouse Demolition Plan. Replace M-103B with    
  attached revised M-103B. 
 
Item D14: Drawing M-200B - MECHANICAL LOWER LEVEL DUCTWORK PLAN -  
  PHASE B: Revised ductwork sound attenuation design. Replace M-200B with    
  attached revised M-200B. 
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Item D15: Drawing M-201A - MECHANICAL FIRST FLOOR DUCTWORK PLAN -   
  PHASE A: Revised ductwork design. Replace M-201A with attached revised M-201A. 
 
Item D16: Drawing M-201B - MECHANICAL FIRST FLOOR DUCTWORK PLAN -    
  PHASE B: Revised ductwork sound attenuation design. Replace M-201B with attached  
  revised M-201B. 
 
Item D17: Drawing M-202A - MECHANICAL SECOND FLOOR DUCTWORK PLAN -   
  PHASE A: Delete ductwork acoustical lining. Replace M-202A with attached revised  
  M-202A. 
 
Item D18: Drawing M-202B - MECHANICAL SECOND FLOOR DUCTWORK PLAN -   
  PHASE B: Delete ductwork acoustical lining. Replace M-202B with attached revised  
  M-202B. 
 
Item D19: Drawing M-203A - MECHANICAL THIRD FLOOR DUCTWORK PLAN -   
  PHASE A: Delete ductwork acoustical lining. Replace M-203A with attached revised  
  M-203A. 
 
Item D20: Drawing M-203B - MECHANICAL THIRD FLOOR & ROOF DUCTWORK/  
  PIPING PLAN - PHASE B: Revised ductwork sound attenuation design. Replace  
  M-203B with attached revised M-203B. 
 
Item D21: Drawing M-204A - MECHANICAL ROOF DUCTWORK/PIPING PLAN -  
  PHASE A: Revised ductwork sound attenuation design. Missing tags have been added to 
  Hall Boiler Penthouse Plan. Plan 3 & 4 titles revised to clarify location. Replace M-204A 
  with attached revised M-204A. 
 
Item D22: Drawing M-301A - MECHANICAL LOWER LEVEL & FIRST FLOOR PIPING  
  PLAN - PHASE A: Revised piping design. Note added to enlarged ENLARGED  
  LOWER LEVEL MECH RM. Replace M-301A with attached revised M-301A. 
 
Item D23: Drawing M-500 - MECHANICAL SCHEDULES: Revised sound attenuator schedule.  
  Replace M-500 with attached revised M-500. 
 
Item D24: Drawing M-604 - MECHANICAL DETAILS: Roof curb seismic details added.  
  Replace M-604 with attached revised M-604. 
 
Item D25: Drawing M-101AA - MECHANICAL FIRST FLOOR DEMOLITION PLAN -  
  PHASE AA: Add drawing M-101AA to the construction document set. 
 
Item D26: Drawing A1.01A - FIRST FLOOR PLAN - PHASE A: Added equipment designation  
  tag "E8" to equipment shown in BODY COMP LAB #137D. Replace A1.01A with  
  attached revised A1.01A. 
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Item D27: Drawing A11.00 - EQUIPMENT LEGEND: Added equipment item "E8" to equipment 
  schedule. Replace A11.00 with attached revised A11.00. 
 
Item D28: Drawing A10.10 - FINISH SCHEDULE, LEGEND AND DETAILS: Revise as 


follows: 
  


ROOM No. ROOM NAME FLOOR BASE WALL REMARKS 
105 CREATIVE 


COMMONS 
CPT-5 B-1 P-1, P-6  


205 COMMONS CPT-5 B-1 P-1, P-6  
 
IV. BID QUESTION RESPONSES: 
 
Question Q1: Regarding the Overhead Doors – Door 116B – Is this door Fire Rated? Door schedule 


says no but specs asking for smoke seals & interface with building alarm system. Please 
Clarify. 


 
Response:  N-116B is unrated. 
 
Question Q2: Door 122A – Is this to be an aluminum door that is powder coated white? 
 
Response:  Yes 
 
Question Q3: Drawing E-601 Panel Schedules – Panel ML-H2 is listed as a 125 Amp Panel, Drawing 


E-502 shows panel fed with 400 Amps. Which is correct? 
 
Response:  ML-H2 shall be a 400A rated panel. 
 
Question Q4: Panel ML-H2 on Drawing E-502 shows Feeder Size 15C is not correct. Please clarify. 
 
Response:  The feeder for ML-H2 shall be a 20C. 
 
Question Q5: Please confirm that the listed Structural Steel Subcontractor must be an AISC certified  
  fabricator.  
 
Response:  Refer to Q28 in Addendum #002. 
 
Question Q6: Please confirm that the Structural Steel erector must be an AISC certified erector.  
 
Response:  The steel erector does not need to be certified by AISC. However they shall be an 


experienced Installer who has completed structural steel work similar in material, design 
and extent to that indicated for this project and with a record of successful in-service 
performance. 


 
Question Q7: Please confirm that only one original bid package to be submitted.   
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Response:  Only one original bid package needs to be submitted. 
 
Question Q8: Please confirm that the contractor is not responsible for any permits fees including the  


  building permits’ fees? 
 
Response:  Refer to General Conditions Section 5.5. 
 
Question Q9: Please confirm that the architect and design consultants will provide the contractor with  


  all the CAD files’ backgrounds at no cost to the contractor? 
 
Response:  Refer to Q25 in Addendum #002. 
 
Question Q10: Please confirm that the owner doesn’t intend on filling the project to be LEED certified  


  and if that is not the case, please confirm that the LEED administration will not be  
  performed by the contractor?  


 
Response:  Refer to Q2 in Addendum #003; Refer to Q35 in Addendum #004. 
 
Question Q11: Please confirm that the owner is tax exempt and a tax exempt certificate would be  


  provided to the contractor upon award so no sales taxes should be counted for during the 
  bid? 


 
Response:  An official letter explaining the University's tax exempt status can be found on the 


WPUNJ Capital Planning website included with the Reference Documents. 
 
Question Q12: Please confirm that the DCA reviewed and approved this project to be phased. 
 
Response:  Yes. 
 
Question Q13: Please confirm that this project is not subject to a Project Labor Agreement. 
 
Response:  Refer to Q6 in Addendum #001. 
 
Question Q14: Please confirm that all the onsite testing & inspections will be performed and paid by the  


  owner. 
 
Response:  Refer to 5.5.1 of the General Conditions. 
 
Question Q15: Please confirm that the only Subcontractors to be named in the bid proposal are   


  structural steel, HVAC, Plumbing and Electrical subcontractors in accordance with the  
  public bidding regulations. 


 
Response:  Refer to the Bid form Section K for the list of subcontractors that must be identified. 
 
Question Q16: Please confirm that the Owner will be responsible for providing the builder’s risk policy  


  and the Contractor can be added to the policy when the project starts. 
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Response:   William Paterson University covers builders risk insurance and properties under   
  construction/renovation.  The contractor is not added to the policy as an additional named 
  insured.  This Policy also insures the interest of contractors and subcontractors in insured  
  property during construction at an insured location or within 1,000 feet/300 metres  
  thereof, to the extent of the Insured’s legal liability for insured physical loss or damage to 
  such property. Such interest of contractors and subcontractors is limited to the property  
  for which they have been hired to perform work and such interest will not extend to any  
  TIME ELEMENT coverage provided under this Policy. Note that coverage is restricted  
  to the property the contractors/sub-contractors are utilizing in the work they have been  
  hired to perform.   
 
 
Question Q17: Please revise the drawings list on Drawing G0.00 to match the drawings package  


  provided since the drawing list in drawing G0.00 contacts some drawings that are not  
  provided with the bid package and also some drawings are provided in the bid package  
  that are not mentioned in the drawings list in drawing G0.00. 


 
Response:  Refer to item D2 above. 
 
Question Q18: Please provide details for any scope of work for the existing Building Lead Abatement. 
 
Response:  Refer to Q5 in Addendum #002;  
 
Question Q19: Please advise if the Contractor is responsible for any asbestos removal. 
 
Response:  Refer to Q4, Q14 in Addendum #001; Refer to Q11 in Addendum #002; Refer to Q11 in 


Addendum #003; Refer to Q25 in Addendum #004. 
 
Question Q20: Please confirm that the design for the MEP systems is phased to accommodate with the  


  project phasing. 
 
Response:  The general framework of MEP phasing is outlined on drawing MEP-100. The GC is to 


coordinate the project phasing intent by documenting MEP phasing choices in shop 
drawing submittals and MEP system coordination drawings. Some systems are shown on 
the documents as completed systems, it is the contractors responsibility to determine how 
to best phase the build-out of the completed systems to best accommodate the projects 
phasing, milestones and owners occupancy considerations. 


 
Question Q21: Please clarify the AV scope of work & advise who is responsible to provide the AV  


  equipment. 
 
Response:  Refer to Q7 in Addendum #001; Refer to Q4 in Addendum #002; Refer to Q27, Q28, 


Q29 in Addendum #004. 
 
Question Q22: Please confirm that excavation, removal and disposal of ledgerock, bedrock and boulders 


  larger than 2 CY in volume where encountered during the course of construction that to  
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  be included in the contractor’s scope under the base bid would only be the 1,500 CY  
  allowance and the excavation work will be done in accordance with OSHA regulations. 


 
Response:  The estimated quantity and allowance is based on the pay limits as specified in section 


012200.  If the contractor decides to remove additional rock outside the pay limits to 
satisfy their own means and methods or OSHA or work space requirements, this 
additional amount shall be included in the base bid. Only in-place rock volumes within 
the pay limits as calculated by surveying and approved by the engineer will be used to 
draw down from the rock removal quantity allowance of 1,500CY. 


 The contractor has many options available to meet OSHA requirements and work space 
limitations at locations of excavation for both building foundations and utility trenches. 
Some options include; safe angles for trench walls, use of blind side formwork at 
foundation walls, shoring, bracing and trench shields. The owner is unable to predict 
which method the contractor will choose and therefore has set pay limits which sets lines 
allowing rock removal strategies to be analyzed.  


 
Question Q23: The description of unit measurement Allowance # 1 is not realistic, please revise for the  


  following reasons:  
 


a) The description is mainly addressing rock blasting including reference damage 
claims, etc, the same terms would not apply and should not be used if only 
hammering is taking place. 


b) The description indicate that only payment will be calculated vertically with 
allowable 1.5 feet from edge of either pipe, footing, etc. while the geotechnical report 
indicate that at least the slopes should be 1:1 while some areas would even require 
more space than that if there is a waterproofing, or similar application need to be 
applied. 


c) The rock removal will be encountered and required in multiple phases of the project, 
there will be days that only very limited amount require removal if a utility pipe is 
being installed, etc, how can a survey cost for a day would be paid for under the 
allowance in those conditions? Since I am sure hammering will be used, also the 
sequence of submittal to engineer and waiting for approval would not be feasible, 
how would that downtime be addressed?  


d) How can the unit price description ask the contractor for the side rock removal while 
that would unknown to the contractor? Please review above and confirm that a 
revised description would be provided under an addendum and also confirm that 
only the 1,500 cubic yards of rock removal to be included under the allowance and 
the work will be performed under OSHA guidelines and would be monitored by the 
CM and contractor super on per occasion basis for verification, any adjustments 
should be done using the unit price. 


 
Response:  a. The intent is to include all costs in the unit price for whichever removal option is 


utilized, blasting or hammering (or blended). Please note that the means and methods 
employed for rock removal must allow for sufficient construction progress to accomplish 
the task and allow completion of phases as defined by the projects milestone deadlines. 
No change order will be accepted for added machinery or overtime needed to meet the 
schedule if a slow method of rock removal is used.  
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 b. Refer to response Q22 above. 
 
 c. It is the Contractor’s responsibility to coordinate and minimize the phased surveys, 


which should be reflected in the Contractor’s construction schedule.  
 


d. The boring information is adequate to determine additional rock removal (beyond pay 
limits) needed to accommodate the contractor's means and methods selection regarding 
OSHA requirements and work space. Refer to response Q22 above. 
 


Question Q24: Please clarify the Box indicated at Room 137D on A-10.01A, demo drg D-1.01A   
  indicates removal of Elevator shaft completely, in that case GC have to patch floor  
  and resinous floor should go continuously in that Room. Please confirm. 
 
Response:  The referenced box appearing in Room 137D is equipment item E8. Refer to items D26 


& D27 above for more information. The GC will have to patch the floor after 
demolishing the elevator shaft and the new floor shall be continuous. 


 
Question Q25: Please clarify the asbestos abatement SOW. If phase AA is being completed by an 


abatement contractor prior to phases A-B, why are the AA quantities and drawings 
included in this bid package? To avoid further confusion, please have them clarify 
asbestos abatement SOW (estimated quantities) for phase A-B ONLY.  


 
Response:  The TTI Environmental drawings included with the bid documents (and later in 


Addendum #3) define the GC scope-of-work for asbestos abatement for this project 
(along with abatement specification located on WPU Capital Planning Website). The 
work on the TTI Environmental documents indicated for Hunziker Wing (Area A) is to 
be done during Phase AA and Phase A. The work on the TTI Environmental documents 
indicated for Hunziker Hall (Area B) is to be done during Phase B. The asbestos 
abatement work is to be based on the following estimated quantities:  
 
VAT under Window Unit Ventilators (Wing) 735 SF  
Pipe Insulation and Pipe Joint Insulation (Hall) 3,990 LF 
Exterior Window Caulk (Hall and Wing) 3,160 LF 
Floor Tile/Mastic (Hall and under unit ventilators in Wing) 5,790 SF 
Vibration Collar (Hall) 15 SF 
Dumb Waiter Door Insulation (Hall) 10 SF 
Exterior Door Caulk (Hall and Wing) 125 LF 
Fire Doors (Hall) 999 SF 
Roof Flashing (Hall) 1,025 LF 
Exterior Transite Panels (Wing) 225 SF 
Interior Window Caulk (Wing Greenhouse) 70 LF 
Exterior Brick Mastic (Wing) 1,075 SF 
 
The quantities of asbestos containing materials listed in the TTI Hunziker Asbestos-
Containing Material Report and itemized above and in Addendum 02 (Q/A-11), are only 
estimates.  As part of the base bid, bidders will be held responsible for removing all of 
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the asbestos containing materials from the locations identified on the Hunziker 
Renovation Phase AA, and Phase A-B Plans and Specifications.   
 
The project Bid Form has been revised to include Unit Prices for the removal of different 
forms of asbestos containing materials. The Unit Prices will be employed for additional 
abatement work that is not included or specified in the bid documents.  The Unit Prices 
provided by the bidders will be multiplied by the estimated quantities identified on the 
Bid Form.  The additional Unit Price totals will be added to the Lump Sum in Section C, 
and will be used to identify the lowest responsive bidder.   
 


 
Question Q26: Above spec section (221316 3.02 5 B&C) calls for Extra Heavy Service weight for 4" and 


smaller and Cell Core PVC for 5" and larger for underground Sanitary & Storm. Please 
advise if this is correct. Using cell core PVC with Extra Heavy CI is not a normal 
application.  


 
Response:  Refer to Item S1 above. 
 
Question Q27: What is the scope of AV work involved in this bid? 
 
Response:  AV Scope is as per AV Drawings & Specifications and as further clarified by previous 


Addendums.   
 
Question Q28: Is pulling of all AV related cables part of this bid? 
 
Response:  Speaker cabling is part of GC's scope. All other AV cabling will be AV Contractor under 


separate contract. Speaker cabling clarified on AV4.01A (Item D8 above). 
 
Question Q29: Is AV equipment part of this bid? 
 
Response:  AV Scope is as per AV Drawings & Specifications and as further clarified by previous 


Addendums.  
 
Question Q30: Addendum # 3 Attachment ADD.3.D32.3.PDF – The 9 Mechanical Drawings issued with 


Addendum # 3 do not indicate in the Revision Block that they were issued with addendum 
# 3.  Please clarify. 


 
Response:  Please see revised mechanical drawings Items D-9 through D-25 above. 
 
Question Q31: Can you please clarify if the bid item for “Turf Grass” is seed or sod. The spec’s indicate 


that the Turfgrass is sod however the plant schedule indicated seed. 
 
Response:  As indicated on the drawings and in the specifications, for base bid, there are two types of 
  seed (no sod)- turf grass seed and meadow seed.  Within Add Alt. No. 10, both of these  
  seed mixes are still on the plan, however, sod replaces the seed at the Speert Garden  
  lawn. The written specs indicate both types of seed, and the sod. Please see the drawings  
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  for the locations and limits of each type of ground cover for Base Bid and Alternate No.  
  10 scenarios. 
 
Question Q32: Is there an enlarged detail plan of the lecture hall?  I looked through the architectural  
  drawings didn’t see anything, the room looks tiered. 
 
Response:  Historical information on the lecture hall (LECTURE HALL #236 in this project) can be 


found on the WPUNJ Capital Planning website included with the Reference Documents. 
The existing room is tiered. 


 
Question Q33: Should I use the premium VCT (R-2 and R2A) for the add in the corridors? Or should I 


just use standard vct. 
 
Response:  Resilient floor finish material R-2 and R-2A shall be as per the product as indicated in the 


“Finish Legend” on all finish drawings. 
 
Question Q34: Please verify floor finish in room #105 creative commons. 
 
Response:  Provide floor finish CPT-5 and base finish B-1 (aside from the 4 column bases)  in the 


Creative Commons 105 and 205 spaces. Refer to Item D28 above. 
 
Question Q35: In Addendum #2 response Q27 states "This project will not pursue LEED Certification. 


No LEED coordinator is required." However, in Addendum #3 response to Q2 states, 
"The General Contractor is responsible for meeting the requirements of all LEED credits 
and requirements listed in Section 018113. The project will not be submitted for 
certification and none of the normal paperwork is required to be submitted..." These two 
responses are contradictory. If the General Contractor is responsible for meeting the 
LEED requirements in spec 018113, then a LEED consultant is needed to calculate and 
insure that the LEED credits outlined are being met (i.e. the credit MR3 which is 5% of 
reused materials, the credit MR4, which is 20% of the material cost is recycled content, 
etc.) If a LEED consultant is not needed and the Owner is not pursuing LEED 
certification then it is assumed that the General Contractor will not be responsible for 
spec 018113, but will be complying with LEED requirements found in each individual 
specification section for the products specified in that section and compliance with the 
specification that would satisfy the LEED requirement. Please advise. 


 
Response:  If the GC does not have the expertise on staff to comply with the credits listed in the 


documents, hiring a LEED consultant is one way to approach compliance. 
 
Question Q36: In regards to Q4 in Addendum #3, who is responsible for the commissioning of "building 


flush-out" in spec 018113, as a report needs to be done during this process? Please 
advise. 


 
Response:  Section 018113 para 3.2B details 3 options for meeting the building flush-out 


requirement. Only option 3 (3.2B.1) requires a testing report. Options 1 or 2 are used 
most of the time. It is the GC's responsibility to perform the building flush-out. 
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Question Q37: Response Q11 in Addendum #3 states, "The project Bid Sheet has been revised to include 
Unit Prices for the removal of different forms of asbestos containing material." The 
revised Bid Sheet was not included with the Addendum. Please provide. 


 
Response:  The revised Bid Sheet has been uploaded to the WPUNJ Capital Planning website. 
 


END OF TEXT RESPONSES FOR ADDENDUM #004 







