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GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the bes! interest of the State of West Virginia.

2. The State may accept or reject in part, or in whole, any bid.

3 All quotations are governed by the West Virginia Code and the Legisfaﬁve Rules of the Purchasing Division.

4, Prior to any award, the apparent successiul vendor must be properly registered with the Purchasing Division and have
paid the required $125.00 registration fee.

5. All services performed or goods delivered under State Purchase Orders/Contracts are to be continued for the term
of the Purchase Order/Contract, contingent upon funds being appropriated by the Legislature or otherwise bsing
made available. In the event funds are not appropriated or otherwise available for these services or goods, this
Purchase Order/Contract becomes void and of no effect after June 30.

6, Payment may only be made after the delivery and acceptance of goods or services.

7. Interest may be paid for late payment in accordance with the West Virginia Code.

8. Vendor breterence will be granted upon written request in accordance with the West Virginia Code.

9. The State of West Virginia is exempt from tederal and stale taxes and will not pay or reimburse such laxes.

10.  The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days wrilten notice to the seller.

11.  The laws of the State of West Virginia and the Legisfative Rules of the Purchasing Division shall govern ali rights
and duties under the Contract, including without iimitation the validity of this Purchase Order/Contract.

12.  Any reference to automatic renewal is hereby deleted. The Contract may be renewed only upon mutual written
agreement of the parties.

13. BANKRUPTCY: inthe event the vendor/contractor files for bankruplicy protection, this contract is automatically
null and void, and is terminated without further order.

14.  HIPAA Business Associate Addendum - The West Viginia State Government HIPAA Business Assoclate
Addendum (BAA}, approved by the Attorney General, and available online at the Purchasing Division's web site
(http:/www.state wv.us/admin/purchase/vrc/hipaa.htm) is hereby made part of the agreement. Provided that, the
Agency meets the definition of a Covered Entity (46 CFR §160.103) and will be disclosing Protected Health
Intormation {45 CFR §160.103} to the vendor,

INSTRUCTIONS TO BIDDERS

1. Use the quotation forms provided by the Purchasing Division.

2. SPECIFICATIONS: ltems offered must be in compliance with the specifications. Any deviation from the specifications
must be clearly indicated by the bidder. Alternates offered by the bidder as EQUAL to the specifications must be
clearly defined. A bidder offering an alternate should attach complete specifications and literature to the bid. The
Purchasing Division may waive minor deviations to specifications.

3. Complete all sections of the guotation form.

4. Unit prices shall prevail in cases of discrepancy.

5. All quotations are considered F.0.B. destination unless ailernate shipping terms are cleatly identified in the quotation.

6. BID SUBMISSION: All quotalions must be delivered by the bidder to the office listed below prior to the date and time

of the bid opening. Failure of the bidder to deliver the quotations on time will result in bid disqualifications.

SIGNED BID TO:

Department of Administration
Purchasing Divisien

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

Rev. 06/21/2006
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SPECIFICATIONS - COR61325

SECTION 15815 - METAL DUCTS

PART 1 - GENERAL

1.1
A

12

1.3

1.4

1.5

SUMMARY

This Section includes rectangular and round metal ducts and plenums for heating,
ventilating, and air-conditioning systems in pressure classes from minus 1- to plus I-
inch wg (minus 500 to plus 2490 Pa).

SYSTEM DESCRIPTION

Duct system design, as indicated, has been used to select and size air-moving and -
distribution equipment and other components of air system. Changes to layout or
configuration of duct system must be specifically approved in writing by Engineer.
Accompany requests for layout modifications with calculations showing that proposed
layout will provide original design results without increasing system total pressure.

SUBMITTALS

Record Drawings: Indicate actual routing, fitting details, reinforcement, support, and
installed accessories and devices.

QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Cond;tlonmg and Ventilating Systems,"
unless otherwise indicated.

Comply with NFPA 90B, "Installation of Warm Air Heatmg and Air Conditioning
Systems," unless otherwise indicated.

DELIVERY, STORAGE, AND HANDLING

Deliver sealant and firestopping materials to site in original unopened containers or
bundles with labels indicating manufacturer, product name and designation, color,
expiration period for use, pot life, curing time, and mixing instructions for

multicomponent materials.

Store and handle sealant and firestopping materials according to manufacturer's written
recommendations.

SMCC IX METAL DUCTS 15815-1
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PART 2 - PRODUCTS

2.1

2.2

23

A

SHEET METAL MATERIALS

Galvanized, Sheet Steel: Lock-forming quality; ASTM A 653/A 653M, G90 (Z275)
coating designation; mill-phosphatized finish for surfaces of ducts exposed to view.

Reinforcement Shapes and Plates: Galvanized steel reinforcement where installed on
galvanized, sheet metal ducts; compatible materials for aluminum and stainless-steel

ducts.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for 36-inch (900-mm)
length or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches
(900 mm). :

SEALANT MATERIALS

Joint and Seam Sealants, General: The term "sealant” is not limited to materials of
adhesive or mastic nature but includes tapes and combinations of open-weave fabric
strips and mastics.

1. Tape Sealing System: Woven-fiber tape impregnated with a gypsum mineral
compound and a modified acrylic/silicone activator to react exothermically with
tape to form a hard, durable, airtight seal.

2. Joint and Seam Sealant: One-part, nonsag, solvent-release-curing, polymerized
butyl sealant, formulated with a minimum of 75 percent solids.

3. Flanged Joint Mastics: One-part, acid-curing, silicone, elastomeric joint sealants,
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.

HANGERS AND SUPPORTS
Hanger Materials: Galvanized, sheet steel or round, threaded steel rod.

1.  Hangers Installed in Corrosive Atmospheres: Electrogalvanized, all-thread rod or
galvanized rods with threads painted after installation. |

2. Straps and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction
Standards—Metal and Flexible" for sheet steel width and thickness and for steel
rod diameters. '

Duct Attachments: Sheet metal screws, blind rivets, or seif-tapping metal screws;
compatible with duct materials.

Trapeze and Riser Supports; Steel shapes complying with ASTM A 36/A 36M.

1.  Supports for Galvanized-Steel Ducts: Galvanized steel shapes and plates.

SMCC 1IX METAL DUCTS 15815-2
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RECTANGULAR DUCT FABRICATION

General: Fabricate ducts, elbows, transitions, offsets, branch connections, and other
construction with galvanized, sheet steel, according to SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible." Comply with requirements for metal
thickness, reinforcing types and intervals, tie-rod applications, and joint types and
intervals.

1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and
rigidity class required for pressure classification.

2.  Materals: Free from visual imperfections such as pitting, seam marks, roller
marks, stains, and discolorations.

Static-Pressure Classifications: Unless otherwise indicated, construct ducts to the
following: ‘

1.  Supply Ducts: I-inch wg (750 Pa).
2. Return Ducts; 1-inch wg (500 Pa), negative pressure.
3. Exhaust Ducts: 1l-inch wg (500 Pa), negative pressure.

Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches (480
mm) and larger and 0.0359 inch (0.9 mum) thick or less, with more than 10 sq. ft. (0.93
sq. m) of unbraced panel area, unless ducts are lined.

PART 3 - EXECUTION

3.1

A

DUCT INSTALLATION, GENERAL

Duct installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of ducts, fittings, and accessories. '

Construct and install each duct system for the specific duct pressure classification
indicated.

Install ducts with fewest possible joints.

Install fabricated fittings for changes in directions, changes in size and shape, and
connections.

Install couplings tight to duct wall surface with 2 minimum of projections into duct.

Install ducts, unless otherwise indicated, vertically and horizontally, parallel and
perpendicular to building lines; avoid diagonal runs.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

SMCC Il METAL DUCTS: ‘ 15815-3
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2.9

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to
gasoline and grease.

FIRE DAMPERS
General: Labeled to UL 555.
Fire Rating: One and one-half hours.

Frame: SMACNA Type A with blades in airstream; fabricated with roll-formed, 0.034-
inch- (0.85-mm-) thick galvanized steel; with mitered and interlocking corners.

Mounting Sleeve: Factory- or field-installed galvanized, sheet steel.

1.  Minimum Thickness; 0.052 inch (1.3 mm) or 0.138 inch (3.5 mm) thick as
indicated, and length to suit application.

Mounting Orientation: Vertical or horizontal as indicated.

Blades: Roll-formed, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized, sheet
steel. In place of interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick,
galvanized steel blade connectors.

Fusible Link: Replaceable, 165 or 212 deg F (74 or 100 deg C) rated as indicated.

SMOKE DAMPERS
Frame and Blades: 0.064-inch- (1.62-mm-) thick, galvanized, sheet steel.

Mounting Sleeve: Factory-installed, 0.052-ionch- (1.3-mm-) thick, galvanized, sheet
steel; length to suit wall or floor application.

Damper Motors: Two-position action, 115V, 60 Hz.

1.  Permanent-split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed
gear trains.

2.  Spring-Return m Motors: Equip with an integral spiral-spring mechanism.
Enclose entire spring mechanism in a removable housing designed for service or
adjustments. Size for running torque rating of 150 in. x Ibf (17 N x m) and
breakaway torque rating of 150 in. x Ibf (17 N x m).

PART 3 - EXECUTION

3.1

INSTALLATION

SMCC HI DUCT ACCESSORIES 15820 - 4
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A. Install duct accessories according to applicable details shown in SMACNA's "HVAC
Duct Construction Standards--Metal and Flexible" for metal ducts

B. Provide test holes at fan inlet and outlet and elsewhere as indicated.

C. Install fire and smoke dampers according to manufacturer’s written instructions.

32  ADJUSTING

A.  Adjust duct accessories for proper settings.

END OF SECTION 15820
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SECTION 15838 - POWER VENTILATORS

PART | - GENERAL

1.1
A

1.2

1.3

1.4

SUMMARY
This Section includes the following:

1.  Centrifugal roof ventilators.
2. Ceiling mounted ventialoros.

PERFORMANCE REQUIREMENTS
Operating Limits: Classify according to AMCA 99.

SUBMITTALS

Product Data: Include rated capacities, furnished specialties, and accessories for each
type of product indicated and include the following:

Certified fan performance curves with system operating conditions indicated.
Certified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material gages and finishes, including color charts.

Dampers, including housings, linkages, and operators.

NhRLN =

Maintenance Data: For power ventilators to include in maintenance manuals.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

AMCA Compliance: Products shall comply with performance requirements and shall
be licensed to use the AMCA-Certified Ratings Seal.

NEMA Compliance: Motors and electrical accessories shall comply with NEMA
standards.

UL Standard: Power ventilators shall comply with UL 705.

SMCC HI POWER VENTILATORS 15838 - 1
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1.6

1.7

DELIVERY, STORAGE, AND HANDLING

Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations,
with protective crating and covering.

Lift and support units with manufacturer's designated lifting or supporting points.

COORDINATION

Coordinate size and location of structural-steel support members.

Coordinate installation of roof curbs, equipment supports, and roof penetrations.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing

contents.

1. Belts: One set for each belt-driven unit.

PART 2 - PRODUCTS

2.1

A

2.2

MANUFACTURERS

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

1.  Centrifugal Roof Ventilators:

a. Carnes Company HVAC.
b.  Cook, Loren Company,
c.  Greenheck Fan Corp.

2. Ceiling Mounted Ventilators:

a.  Carnes Company HVAC.
b.  Cook, Loren Company.
c.  Greenheck Fan Corp.

CENTRIFUGAL ROOF VENTILATORS

SMCC HI POWER VENTILATORS 15838 -2
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2.3

24

Description: Belt-driven or direct-driven centrifugal fans consisting of housing, wheel,
fan shaft, bearings, motor and disconnect switch, drive assembly, curb base, and

accessories.

Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece,
aluminum base with venturi inlet cone.

Fan Wheels: Aluminum hub and wheel with backward-inclined blades.

Belt-Driven Drive Assembly: Resiliently mounted to housing, with the following
features: :

1.  Fan Shaft: Turned, ground, and polished steef; keyed to wheel hub.
Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball
bearings.

3. Pulleys: Cast-iron, adjustable-pitch motor pulley.

4.  Fan and motor isolated from exhaust airstream.

Accessories!

1.  Variable-Speed Controller: Solid-state control to reduce speed from 100 percent
to less than 50 percent.

2. Disconnect Switch: Nonfusible type, with thermal-overload protectlon mounted

inside fan housing, factory wired through an internal aluminum conduit.

Bird Screens: Removable, 1/2-inch (13-mm) mesh, aluminum or brass wire.

4,  Motorized Dampers: Parallel-blade dampers mounted in curb base with electric
actuator; wired to close when fan stops.

hed

ROOF CURBS

Galvanized steel; mitered and welded corners; 1-1/2-inch- (40-mm-) thick, rigid,
fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm) wood nailer. Size
as required to suit roof opening and fan base.

1.  Overall Height: 16 inches {400 mm).

CEILING MOUNTING VENTILATORS
Description: Centrifugal fans designed for installing in ceiling.
Housing: Steel, lined with acoustical insulation.

Fan Wheels: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor,
and fan wheel shall be removable for service.

Grille: Stainless-steel, louvered grille with flange on intake and thumbscrew attachment
to fan housing.

SMCC I POWER VENTILATORS 15838 -3
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PART 3

3.1

m YU oA w p

32

Electrical Requirements: Junction box for electrical connection on housing and
receptacle for motor plug-in.

Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 percent
to less than 50 percent.

2. Isolation: Rubber-in-shear vibration isolators.

3.  Manufacturer's standard roof jack or wall cap, and transition fittings.

MOTORS

Motor Construction. NEMA MG 1, general purpose, continuous duty, Design B.

SOURCE QUALITY CONTROL

Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan
Sound Ratings from Laboratory Test Data," Factory test fans according to AMCA 300,
"Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-
Certified Ratings Seal.

Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests and ratings according to AMCA 210,

"Laboratory Methods of Testing Fans for Rating."
- EXECUTION

INSTALLATION

Install power ventilators level and plumb.

Secure roof-mounting fans to roof curbs with cadmium-plated hardware.

Support suspended units from structure using threaded steel rods and spring hangers.
Install units with clearances for service and maintenance.

Labe! units according to requirements specified in Division 15 Section “"Basic

Mechanical Materials and Methods."

CONNECTIONS

SMCC I POWER VENTILATORS 15838 - 4
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Duct installation and connection requirements are specified in other Division 15
Sections. Drawings indicate general arrangement of ducts and duct accessories. Make
final duct connections with flexible connectors.

Install ducts adjacent to power ventilators to allow service and maintenance.

Ground equipment.

Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A.

FIELD QUALITY CONTROL
Equipment Startup Checks:

1. Verify that shipping, blocking, and bracing are removed.

2. Verify that unit is secure on mountings and supporting devices and that

connections to ducts and electrical components are complete. Verify that proper

thermal-overload protection is installed in motors, starters, and disconnect
switches.

Verify that cleaning and adjusting are complete.

4,  Disconnect fan drive from motor, verify proper motor rotation direction, and
verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive
system, align and adjust belts, and install belt guards.

5. Verify lubrication for bearings and other moving parts.

6.  Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.

7. - Disable automatic temperature-control operators.

L

Starting Procedures:

1.  Energize motor and adjust fan to indicated rpm.
2. Measure and record motor voltage and amperage.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation. Remove malfunctioning units, replace with

new units, and retest.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

Shut unit down and reconnect automatic temperature-control operators.

Refer to Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting,
and balancing procedures.

SMCC Tl POWER VENTILATORS 15838 - 5
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G. Replace fan and motor pulleys as required to achieve design airflow.
H. Repair or replace malfunctioning units. Retest as specified above afler repairs or
replacements are made.
34  ADJUSTING
A Adjust damper linkages for proper damper operation.
B.  Adjust belt tension.

C.  Lubricate bearings.

35 CLEANING

A. ~ On completion of installation, internally clean fans according to manufacturer's written
instructions, Remove foreign material and construction debris. Vacuum fan wheel and

cabinet.

B. After completing system installation, including outlet fitting and devices, inspect
exposed finish. Remove burrs, dirt, and construction debris and repair damaged
finishes.

END OF SECTION 15838
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SECTION 15840 - ENERGY RECOVERY VENTILATOR

PART 1 - GENERAL

1.1
A.

1.2

1.3

SUMMARY

Section includes rotary heat recovery units.

SUBMITTALS

Product Data: Submit manufacturer’s technical data for heat recovery units including
specifications, capacity ratings, dimensions, weights, materials, accessories furnished,
and installation instructions.

Shop Drawings: Submit assembly-type shop drawings showing unit dimensions,
construction details, methods of assembly of components, and field connection details.

Wiring Diagrams: Submit manufacturer’s electrical requirements for power supply
wiring to units. Submit manufacturer’s ladder-type wiring diagrams for interlock and
control wiring. Clearly differentiate between portions of wiring that are factory-
installed and portions to be field-installed.

Maintenance Data: Submit mainienance data' and parts list for each type of heat
recovery unit, accessory, and control. Include this data, product data, shop drawings,
and wiring diagrams in maintenance manual.

QUALITY ASSURANCE.

Manufacturer’s Qualifications;  Firms regularly engaged in manufacturer of heat
recovery units, of types and sizes required, whose products have been in satisfactory use
in similar service for not less than 3 years.

Codes and Standards:

1. ETL Compliance: Provide units which have been tested and rated in accordance
with ETL standards, and bear ETL label.

2. UL Compliance: Provide units which are listed and labeled by UL and have UL
label affixed.

3. NEMA Compliance: Provide motors and electrical accessories complying with
NEMA standards.

PART 2 - PRODUCTS

SMCCII ENERGY RECOVERY VENTILATOR 15840 -1



PART 3

3.1

3.2

D,

Gage and Height: Fabricate units of metal gage and to height above roof surface as
indicated.

1.  Where gage or height are not indicated, fabricate units of 14-gage metal, and
nominal height of 18”.

Provide treated wood nailer, not less than 1-5/8” thick and of width indicated, but not
less than width of support wall assembly. Anchor nailer securely to top of metal frame

urnit.

Provide lumber pressure treated with water-borne preservatives for “above ground”
use, complying with AWPB LP-2.

Insulate units inside structural support wall with rigid glass fiber insulation board of
approximately 3-Ib. density and 1-1/27 minimum thickness, except as otherwise

indicated.

Provide support liners where shown, formed of 22-gage galvanized sheet metal, mill
phosphatized, flanged at lower edges.

1.  Extend support liners through deck construction to coordinate with ductwork be-
low as indicated.

- EXECUTION

INSPECTION

General: FExamine areas and conditions under which heat recovery units are to be
installed. Do not proceed with work until satisfactory conditions have been corrected.

INSTALLATION OF HEAT RECOVERY UNITS

General: Except as otherwise indicated or specified, install ventilators in accordance
with manufacturer’s installation instructions and recognized industry practices to insure
that ventilators serve their intended function.

Coordinate ventilator work with work of roofing, walls, and ceilings, as necessary for
proper interfacing.

Ductwork: Connect ducts to ventilators in accordance with manufacturer’s installation

instructions. Field install motorized dampers in supply and return duct and field wire to

unit.

1. Provide access door in duct below ventilator to service damper.

Roof Curbs: Furnish roof curbs to roofing Installer for installation.

SMCC IIX ENERGY RECOVERY VENTILATOR 15840 - 4
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E. Electrical Wiring: Install and interconnect electrical devices furnished by manufacturer
but not specified to be factory-mounted.

L.

Verify that electrical wiring installation is in accordance with manufacturer’s
submittal and installation requirements of Division-16 sections. Verify proper ro-
tation direction of fan wheels. Do not proceed with equipment start-up until wir-
ing installation is acceptable to equipment installer.

F. Remove shipping bolts and temporary supports within ventilators. Adjust dampers for
free operation.

3.3 DEMOSTRATION

A.  Start-Up Services:

1.

Provide the services of a factory-authorized service representative to start-up
units, in accordance with manufacturer’s written start-up instructions. Test con-
trols and demonstrate compliance with requirements. Replace damaged or mal-
functioning controls and equipment.

B. Operating and Maintenance Training:

1.

Provide services of manufacturer’s service representative to instruct Owner’s per-
sonnel in operation and maintenance of units. Training shall include start-up and
shut-down, servicing and preventative maintenance schedule and procedures, and
troubleshooting procedures plus procedures for obtaining repair parts and techni-

cal assistance.
Review operating and maintenance data contained in the Operating and Mainte-

nance Manuals specified in Division One.

34  ADJUSTING AND CLEANING

A.  Cleaning: Clean factory-finished surfaces. Repair any marred or scratched surfaces
with manufacturer’s touch-up paint.

END OF SECTION 15840

SMCCIl
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SECTION 15855 — AIR OUTLETS AND INLETS

PART 1 - GENERAL

1.1
A

1.2

1.3

D.

SUMMARY

This Section includes ceiling- and wall-mounted diffusers, registers and grilles.

SUBMITTALS
Product Data: For each mode! indicated, include the following:

1. Data Sheet: For each type of air outlet and inlet, and accessory furnished;
indicate construction, finish, and mounting details.

2. Performance Data: Include throw and drop, static-pressure drop, and noise
ratings for each type of air outlet and inlet.

3.  Schedule of diffusers, registers, and grilles indicating drawing designation, room
location, quantity, model number, size, and accessories furnished.

QUALITY ASSURANCE

NFPA Compliance: Install diffusers, registers, and grilles according to NFPA 90A,
"Standard for the Installation of Air-Conditioning and Ventilating Systems."

ARI Compliance: Test and rate air outlets and inlets in accordance with ARI 650
“Standard for Air Outlets and Inlets.”

ADC Compliance: Test and rate air outlets and inlets in certified laboratories under
requirements of ADC 1062 “Certification, Rating and Test Manual.”

ADC Seal: Provide air outlets and inlets bearing ADC Certified Rating Seal.

PART 2 - PRODUCTS

2.1
A

CEILING AIR DIFFUSERS

General: Except as otherwise indicated, provide manufacturer’s standard ceiling air
diffusers where shown; of size, shape, capacity and type indicated; constructed of
materials and components as indicated, and as required for complete installation.

SMCCII DIFFUSERS, REGISTERS, AND GRILLES 15855 -1
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Performance: Provide ceiling air diffusers that have, as minimum, temperature and
velocity traverses, throw and drop, and noise criteria ratings for each size device as
listed in manufacturer’s current data.

Ceiling Compatibility: Provide diffusers with border styles that are compatible with
adjacent ceiling systems, and that are specifically manufactured to fit into ceiling
module with accurate fit and adequate support. Refer to general construction drawings
and specifications for types of ceiling systems which will contain each type of ceiling
air diffuser.

Types: Provide ceiling diffusers of type, capacity, and with accessories and finishes as

listed on diffuser schedule.

Manufacturer: Subject to compliance with requirements, provide diffusers of one of the

-following:

1.  Anemostat Products Div.: Dynamics Corp. of America.
2. Carnes Co.: Div. Of Wehr Corp.

3. E.H. Price

4.  Titus Products Div.: Philips Industries, Inc.

5. Tuttle & Bailey: Div. Of Interpace Corp.

6.  Nailor. ‘

7.  Krueger.

REGISTERS AND GRILLES

General: Except as otherwise indicated, provide manufacturer’s standard registers and
. grilles where shown; of size, shape, capacity and type indicated; constructed of

materials and components as indicated, and as required for complete installation.

Performance: Provide registers and grilles that have, as minimum, temperature and
velocity traverses, throw and drop, and noise criteria ratings for each size device and
listed in manufacturer’s current data.

Wall and Ceiling Compatibility: Provide registers and grilles with border styles that are
compatible with adjacent wall and ceiling systems, ceiling systems, and that are
specifically manufactored to fit into wall construction with accurate fit and adequate
support. Refer to general construction drawings and specifications for types of wall and
ceiling construction which will contain each type of register and grille.

Types: Provide registers and grilles of type, capacity, and with accessories and finishes
as listed on register and grille schedule.

Manufacturer: Subject to compliance with requirements, provide registers and grilles of

one of the following:

1.  Anemostat Products Div.: Dynamics Corp. of America.

SMCC I DIFFUSERS, REGISTERS, AND GRILLES 15855-2
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2. Carnes Co.: Div. Of Wehr Corp.

3. E.H. Price. '

4.  Titus Products Div.: Philips Industries, Inc.
5.  Tuttle & Bailey.

6.  Nailor.

7. Krueger.

PART 3 - EXECUTION

31
A

32

33

3.4

EXAMINATION

Examine areas where diffusers, registers, and grilles are to be installed for compliance
with requirements for installation tolerances and other conditions affecting performance
of equipment. Do not proceed with installation until unsatisfactory conditions have

been corrected.

INSTALLATION

Install diffusers, registers, and grilles level and plumb, according to manufacturer's
written instructions, Coordination Drawings, original design, and referenced standards.

Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts,
fittings, and accessories. Air outlet and inlet locations have been indicated to achieve
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure
drop. Make final locations where indicated, as much as practicable. For units installed
in lay-in ceiling panels, locate units in the center of the panel. Where architectural
features or other items conflict with installation, notify Architect for a determination of

final location.

Install diffusers, registers, and grilles with airtight connection to ducts and to allow
service and maintenance of dampers, air extractors, and fire dampers.

ADJUSTING

After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as
directed, before starting air balancing.

CLEANING

After installation of diffusers, registers, and grilles, inspect exposed finish. Clean
exposed surfaces to remove burrs, dirt, and smudges. Replace diffusers, registers, and

grilles that have damaged finishes.
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END OF SECTION 15855
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SECTION 15990 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

This Section includes testing, adjusting, and balancing HVAC systems to produce
design objectives, including the following:

1. Balancing airflow and water flow within distribution systems, including
submains, branches, and terminals, to indicated quantities according to specified

tolerances.

2. Adjusting total HVAC systems to provide indicated quantities.

3.  Measuring electrical performance of HVAC equipment.

4,  Setting quantitative performance of HVAC equipment.

5. Verifying that automatic control devices are functioning properly.

6.  Measuring sound and vibration.

7. Reporting results of the activities and procedures specified in this Section.
DEFINITIONS

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

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

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.

Procedure: An approach to and execution of a sequence of work operations to yield
repeatable results.

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

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.

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

Terminal: A point where the controlled medium, such as fluid or energy, enters or
Jeaves the distribution system.
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I Test: A procedure to determine quantitative performance of a system or equipment.

Testing, Adjusting, and Balancing Agent: The entity responsible for performing and
reporting the testing, adjusting, and balancing procedures.

=~

AABC: Associated Air Balance Council.
AMCA: Air Movement and Control Association.
CTI: Cooling Tower Institute.

SMACNA: Sheet Metal and Air Conditioning Contractors' National Association.

o 2z g M K

EEC: Environmental Engineers Consultants.

13 SUBMITTALS

A.  Quality-Assurance Submittals: Within 30 days from the Contractor's Notice to Proceed,
submit 2 copies of evidence that the testing, adjusting, and balancing Agent and this
Project's testing, adjusting, and balancing team members meet the qualifications

specified in the "Quality Assurance” Article below.

B.  Contract Documents Examination Report: Within 45 days from the Contractor's Notice
to Proceed, submit 2 copies of the Contract Documents review report as specified in
Part 3 of this Section.

C. Strategies and Procedures Plan: Within 60 days from the Contractor's Notice to
Proceed, submit 2 copies of the testing, adjusting, and balancing strategies and step-by-
step procedures as specified in Part 3 "Preparation" Article below. Include a complete
set of report forms intended for use on this Project.

D. Certified Testing, Adjusting, and Balancing Reports: Submit 2 copies of reports
prepared, as specified in this Section, on approved forms certified by the testing,
adjusting, and balancing Agent. :

E. Sample Report Forms: Submit 2 sets of sample testing, adjusting, and balancing report
forms. :

¥.  Warranty: Submit 2 copies of special warranty specified in the "Warranty" Article
below. '

14 QUALITY ASSURANCE

A.  Agent Qualifications: Engage a testing, adjusting, and balancing agent certified by
AABC or EEC.
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1.5

Testing, Adjusting, and Balancing Conference; Meet with the Owner's and the
Engineer’s representatives on approval of the testing, adjusting, and balancing strategies
and procedures plan to develop a mutual understanding of the details. Ensure the
participation of testing,  adjusting, and balancing team members, equipment
manufacturers’ authorized service representatives, HVAC controls Installer, and other
support personnel. Provide 7 days' advance notice of scheduled meeting time and

jocation.

1. Agenda Items: Include at least the following:

Submittal distribution requirements,

Contract Documents examination report.

Testing, adjusting, and balancing plan.

Work schedule and Project site access requirements.
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

Mo a0 o

Certification of Testing, Adjusting, and Balancing Reports: Certify the testing,
adjusting, and balancing field data reports. This certification includes the following:

1. Review field data reports to validate accuracy of data and to prepare certified
testing, adjusting, and balancing reports. ‘

2. Certify that the testing, adjusting, and balancing team complied with the approved
testing, adjusting, and balancing plan and the procedures specified and referenced

in this Specification.

Testing, Adjusting, and Balancing Reports: Use standard forms from EEC or AABC's
"National Standards for Testing, Adjusting, and Balancing."

Instrumentation Type, Quantity, and Accuracy: As described in AABC or EEC national
standards. ' '

Instrumentation Calibration: Calibrate instruments at least every 6 months or more
frequently if required by the instrument manufacturer.

COORDINATION

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 testing, adjusting, and balancing activities.

Notice: Provide 7 days' advance notice for each test. Include scheduled test dates and
times.

Perform testing, adjusting, and balancing after leakage and pressure tests on air and
water distribution systems have been satisfactorily completed.

sMCcCIa TESTING, ADJUSTING, AND BALANCING 15990 -3



PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine Contract Documents to become familiar with project requirements and to
discover conditions in systems' designs that may preclude proper testing, adjusting, and
balancing of systems and equipment.

1. 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.

Examine approved submittal data of HVAC systems and eQuipment.

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 the performance ratings of
HVAC equipment when installed under conditions different from those presented when
the equipment was performance tested at the factory, To calculate system effects for air
systems, use tables and charts found in AMCA 201, "Fans and Systems," Sections 7
through 10; or in SMACNA's "HVAC Systems--Duct Design," Sections 5 and 6.
Compare this data with the design data and installed conditions.

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

Examine system and equipment test reports.

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
their locations are accessible and appropriate for effective balancing and for efficient
system and equipment operation.

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

Examine air-handling equipment to ensure clean filters have been installed, bearings are
greased, belts are aligned and tight, and equipment with functioning controls is ready
for operation.
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3.2

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

Examine strainers for clean screens and proper perforations.

Examine 3-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

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

Examine equipment for installation and for properly operating safety interiocks and

. controls.

Examine automatic temperature system components to verify the following:

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

4.  Automatic modulating and shutoff valves, including 2-way valves and 3-way
mixing and diverting valves, are properly connected.

5 Thermostats 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 design values. Observe and record system
reactions to changes in conditions. Record default set points if different from
design values. :

9.  Interlocked systems are operating.

10. Changeover from heating to cooling mode occurs according to design values..

Report deficiencies discovered before and during performance of testing, adjusting, and
balancing procedures. '

PREPARATION

Prepare a testing, adjusting, and balancing plan that includes strategies and step-by-step
procedures.

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.
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3.4
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5.  Balance 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 design conditions for system operations can

be met.

GENERAL TESTING AND BALANCING PROCEDURES

Perform testing and balancing procedures on each system according to the procedures
contained in this Section. :

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

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

FUNDAMENTAL AIR SYSTEMS' BALANCING PROCEDURES

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

volumes with required fan volumes.
Prepare schematic diagrams of systems' "as-built" duct layouts.

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

Check the airflow patterns from the outside-air louvers and dampers and the return- and
exhaust-air dampers, through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and mc;tor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling unit components.
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CONSTANT-VOLUME AIR SYSTEMS' BALANCING PROCEDURES

The procedures in this Article apply to constant-volume supply-, return-, and exhaust-
air systems. Additional procedures are required for variable-air-volume, multizone,
dual-duct, induction-unit supply-air systems and process exhaust-air systems. These
additional procedures are specified in other articles in this Section.

Adjust fans to deliver total design airflows within the maximum allowable rpm listed by
the 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 deuble-inlet fans through the wall of the
plenum that houses the fan.

2. Measure static pressure across each air-handling unit component.

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

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

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

5. Adjust fan speed higher or lower than design with the approval of the Engineer.
Make required adjustments to pulley sizes, motor sizes, and electrical connections
to accommodate fan-speed changes.

6. 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 no overfoad will occur. Measure
amperage in full cooling, full heating, and economizer modes to determine the
maximum required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to design
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.
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a.  Where sufficient space in submains 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 submains and branch ducts to design airflows within specified
tolerances.

D. Measure terminal outlets and inlets without making adjustments.

1.  Measure terminal outlets using a direct-reading hood or the outlet manufacturer's
written instructions and calculating factors.

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

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

by the Contract Documents. |
2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.6 FUNDAMENTAL 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 approved pump flow
rate. Correct variations that exceed plus or minus 5 percent.

B.  Prepare schematic diagrams of systems' "as-built" piping la:youts.

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

Open all manual valves for maximum flow.

Check expansion tank liquid level. -

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

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

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.

B
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3.7

3.8

HYDRONIC SYSTEMS' BALANCING PROCEDURES

Determine 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.
Verify with the pump manufacturer that this will not damage pump. Read
pressure differential across the pump, Convert pressure to head and correct for
differences in gage heights. Note the point on the manufacturer's pump curve at
zero flow and confirm that the pump has the intended impeller size.

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

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

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

Set calibrated balancing valves, if installed, at calculated presettings.
Measure flow at all stations and adjust, where necessary, to obtain first balance.

1.  System components that have Cv rating or an accurately cataloged flow-pressure-
drop relationship may be used as a flow-indicating device.

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

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

1.  Determine the balancing station with the highest percentage over design flow.
2. Adjust each station in turn, beginning with the station with the highest percentage
over design flow and proceeding to the station with the lowest percentage over

design flow.
3. Record settings and mark balancing devices.

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

temperature.

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

MOTORS
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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 hersepower rating.

3.  Motor rpm. :

4.  Efficiency rating if high-efficiency motor.

5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.

3.9 CONDENSING UNITS

A.  Verify proper rotation of fans and measure entering- and leaving-air temperatures.
Record compressor data.

3.10  BOILERS

A, Measure entering- and leaving-water temperatures and water flow.

311 TEMPERATURE TESTING

A.  During testing, adjusting, and balancing, report 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 2
successive 8-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.

312  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.  Verify operation of limiting controllers (i.e., high- and low-temperature controllers).

Verify free travel and proper operation of control devices such as damper and valve
operators.
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3.13

3.14

3.15

Verify 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.

Confirm interaction of electrically operated switch transducers.
Confirm interaction of interlock and lockout systems.
Verify main control supply-air pressure and observe compressor and dryer operations.

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

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

TOLERANCES

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

1.  Supply, Return, and Exhaust 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.

REPORTING

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

Status Reports: As Work progresses, prepare reports t0 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.

FINAL REPORT

General: Typewritten, or computer printout in letter-quality font, on standard bond
paper, in 3-ring binder, tabulated and divided into sections by tested and balanced

systems.

Include a certification sheet in front of binder signed and sealed by the certified testing
and balancing engineer.
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Include a list of the instruments used for procedures, along with proof of
calibration.

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

following:

1.  Pump curves.

2.  Fancurves.

3.  Manufacturers' test data.

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

s Other information relative to equipment performance, but do not include

approved Shop Drawings and Product Data.

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

N0 B0 N O R WD

11.
12.
13.

14.

SMCC It

Title page.

Name and address of testing, adjusting, and balancing Agent.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of testing, adjusting, and balancing Agent who certifies the report.
Summary of contents, including the following:

a.  Design versus final performance.
b.  Notable characteristics of systems.
c.  Description of system operation sequence if it varies from the Contract

Documents,

Nomenclature sheets for each item of equipment.

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

Notes to explain why certain final data in the body of reports vary from design
values.

Test conditions for fans and pump performance forms, including the following:

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

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

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

Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

oo op

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

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

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

S e

F.  Rooftop Unit Test Reports:
1. Unit Data: Include the following:

Unit identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-center and amount of adjustments in inches
{mm).

Number of belts, make, and size.

Number of filters, type, and size.

e R Me AR oW

2.  Motor Data: Include the following:

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

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

(mm).

Mo e o

3.  Test Data: Include design and actual values for the following:

Outside-air damper position.
Return-air damper position.
Outside-air, wet- and dry-bulb temperatures in deg F (deg C).

a.  Total airflow rate in cfin (L/s).

b.  Total system static pressure in inches wg (Pa).

¢. Fanrpm.

d.  Discharge static pressure in inches wg (Pa).

e.  Filter static-pressure differential in inches wg (Pa).
£ Unit static-pressure differential in inches wg (Pa).
g.  Outside airflow in cfm (L/s).

h.  Return airflow in cfin (L/s).

i

i

k.
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Return-air, wet- and dry-bulb temperatures in deg F (deg C) in heating and

cooling mode.

Entering-air, wet- and dry-bulb temperatures in deg F (deg C) in heating

and cooling mode.

Leaving-air, wet- and dry-bulb temperatures in deg F (deg C) in heating and

cooling mode.

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig (kPa).
Refrigerant suction temperature in deg F (deg C).

G. 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: Include the following:

H.  System-Coil Reports: For heating water coils include the following:

AT R N0 Q.0 O

System and air-handling unit number.
Location and zone. _
Traverse air temperature in deg F (deg C).
Duct static pressure in inches wg (Pa).
Duct size in inches (mm).

Duct area in sq. ft. { (sq. m)).

Design airflow rate in cfm (L/s).
Design velocity in fpm (m/s).

Actual airflow rate in cfin (L/s).
Actual average velocity in fpm (m/s).
Barometric pressure in psig (Pa).

1. Unit Data: Include the following:

a.
b.

2. Test Data: Include design and actual values for the following:

mo po o

System and air-handling unit identification.
Coil make and size.

Airflow rate in cfm (L/s).
Entering-water temperature in deg F (deg C).

Leaving-water temperature in deg F (deg C).

Water pressure drop in feet of head or psig (kPa).
Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).

I.  Fan Test Reports: For exhaust fans, include the following:

1.  FanData: Include the following:

a.

SMCC IIX

System identification.
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Location,

Make and type.

Model number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-center and amount of adjustments in inches
(mm). |

Motor Data: Include the following:

e Ao oR

g

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Fullsload amperage and service factor.

Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-cneter and amount of adjustments in inches
{mm).

Number of belts, make, and size.

Test Data: Include design and actual values for the following:

oo e

Total airflow rate in cfin (I/5).

Total system static pressure in inches wg (Pa).
Fan rpm.

Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wg (Pa).

J. Pump Test Reports: For pumps, include the following data. Calculate impeller size by
plotting the shutoff head on pump curves.

1.

SMCC I

Unit Data: Include the following:

BEEATT R M AL O

Unit identification.

Location.

Service.

Make and size.

Model and serial numbers.

Water flow rate in gpm (L/s).

Water pressure differential in feet of head or psig (kPa).
Required net positive suction head in feet of head or psig (kPa).
Pump rpm. .

Impeller diameter in inches {(mm).

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

TESTING, ADJUSTING, AND BALANCING 15990 - 15



o.
p.

Test Data‘: Include design and actual values for the following:

FTOMER M WO TR

Full-load amperage and service factor.
Seal type.

Static head in feet of head or psig (kPa).

Pump shutoff pressure in feet of head or psig (kPa).
Actual impeller size in inches (mm).

Full-open flow rate in gpm (L/s).

Full-open pressure in feet of head or psig (kPa).
Final discharge pressure in feet of head or psig (kPa).
Final suction pressure in feet of head or psig (kPa).
Final total pressure in feet of head or psig (kPa).
Final water flow rate in gpm (L/s).

- Voltage at each connection.

Amperage for each phase.

K. Boiler Test Reports: For boilers, include the following:

1.

SMCCIH

Unit Data: Include the following:

Test Data: Include design and actual values for the following:

FTLER MO A0 O

MR TR e A TR

Unit identification.
Location.

Service.

Make and type.

Model and serial numbers.
Fuel type and input in Btuh (kW).
Number of passes.

Ignition type.
Burner-control types.
Voltage at each connection.
Amperage for each phase.

Operating pressure in psig (kPa).

Operating temperature in deg F (deg C).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Number of safety valves and sizes in NPS (DN).
Safety valve settings in psig (kPa).

High:limit setting in psig (kPa).
Operating-control setting.

High-fire set point.

Low-fire set point.

Voltage at each connection.

Amperage for each phase.

TESTING, ADJUSTING, AND BALANCING
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m.  Draft fan voltage at each connection.
n.  Draft fan amperage for each phase.
0.  Manifold pressure in psig (kPa).

L. Instrument Calibration Reports; For instrument calibration, include the following:
1.  Report Data: Include the following:

Instrument fype and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

RO TP

3.16  ADDITIONAL TESTS

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

B. Seasonal Periods: If initial testing, adjusting, and balancing procedures were not
performed during near-peak summer and winter conditions, perform additional
inspections, testing, and adjusting during near-peak summer and winter conditions.

END OF SECTION 15990
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RFQ No.

AFFIDAVIT

West Virginia Code §5A-3-10a states: : ‘
No contract or renewal of any contract may be awarded by the state or any of its political subdivisions to any
vendor or prospective vendor when the vendor or prospective \endor or a related party to the vendor or
prospective vendor is a debtor and the debt owned is an amount greater than one thousand dollars in the

aggregate.

DEFINITIONS:
“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed {o the state or any

of its political subdivisions because of a judgment, fine, permit violation, license assessment, defaulted
workers' compensation premium, penalty or other assessment presently delinquent or due and required to be
paid to the state or any of its political subdivisions, including any interest or additional penalties accrued

thereon,

“Debtor” means any individual, corporation, partnership, association, fimited liability company or any other form
or business association owing a debt to the state or any of its political subdivisions.

“Political subdivision” means any county commission; municipality; county board of education; any
instrumentality established by a county or municipality; any separate corporation or instrumentality established
by one or more counties or municipalities, as permitted by law; or any public body charged by law with the
performance of a government function or whose jurisdiction is coexiensive with one or more counties or
municipalities.

“Related party” means a party, whether an individua!, corporation, partnership, association, limited liability
company or any other form or business association or other entity whatsoever, related to any vendor by blood,
marriage, ownership or contract through which the party has a relationship of ownership or other interest with
the vendor so that the party will actually or by effect receive or control a portion of the benefit, profit or other
consideration from performance of a vendor contract with the party receiving an amount that meets or exceed

five percent of the total contract amount.

EXCEPTION:
The prohibition of this section does not apply where a vendor has contested any tax administered pursuant to

chapter eleven of this code, workers’ compensation premium, permit fee or environmental fee or assessment
and the matter has not become final or where the vendor has entered info a payment plan or agreement and
the vendor is not in default of any of the provisions of such plan or agreement.

LICENSING:
The vendor must be licensed in accordance with any and all state requirements to do business with the state of

West Virginia.

CONFIDENTIALITY:
The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such personally

identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the
agency’s policies, procedures and rules. Vendors should visit www.state, wv.usfadmin/purchase/privacy for

the Notice of Agency Confidentiality Policies.

Under penalty of law for false swearing (West Virginia Code, -§61-5-3), it is hereby certified that the vendor
acknowledges the information in this said affidavit and are in compliance with the requirements as stated.

Vendor's Name:

Authorized Signature: Date:

No Debt Affidavit
Revised 02/08/06



