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This addendum amends the drawings and specifications of the above referenced project and is hereby
incorporated into the contract documents as part thereof.

11 GENERAL CLARIFICATIONS

A.

B.

The attendance list from the pre-bid meeting is attached to this addendum for reference.

All insurance carriers providing the coverage set forth herein shall have a rating of A:VIl as
assigned by A.M. Best & Co. and satisfactory to the Park District at its sole discretion. All insurance
coverage provided by the contractor shall be primary coverage as to the Park District. Any
insurance or self-insurance maintained by the Park District shall be excess of the contractors and
shall not contribute to it.

Builder’s Risk insurance shall be the responsibility of the Contractor.

All utility connection fees required by the utility service provider shall be the responsibility of the
Owner.

The final rain garden design is by Owner. The contractor shall coordinate the shape of each rain
garden with the Owner. The contractor will perform the excavation and storm sewer connections.
All other work associated with the rain gardens is by Owner. For final grading and topsoil
placement, the contractor shall grade up to the rain gardens, but not include the rain gardens in
topsoil placement.

The trees indicated on sheet C2.0 to be removed have already been cut down. The contractor is
responsible for removing the left over stumps. Refer to demolition note #11 for sheet C2.0 on the
General Notes sheet C1.0.

. All permanent fencing enclosing Prairie Farm required to be removed and salvaged for the sanitary

sewer installation shall be removed by the Contractor and shall be reconstructed to match the
original condition after utility connections have been made. All existing grading and ground cover
required to be removed shall also be restored by the Contractor after utility connections have been
made.
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1.2

H.

The sanitary sewer connection within Prairie Farm shall be coordinated with Owner. All work
associated within Prairie Farm fences shall not occur before August 18, 2013. The exact
route of piping through Prairie Farms shall be coordinated with Owner. It is the Owner’s intent to
keep all trees shown in the vicinity of the utility connections. The contractor shall make a strong
effort in safeguarding to practicable extent all existing trees and their roots while trenching within
the utility path.

The contractor shall provide downspout connection boots at all downspout locations. All downspout
connection boots shall be PVC.

J. The natural gas service line from the utility gas main onto the project site, and up to and including
the gas service meter shall be furnished and installed by the gas utility. From the outlet of the gas
service meter, into the building, and to each piece of equipment requiring gas shall be by the
plumbing contractor.

K. The fire service main shall be of ductile iron meeting the requirements for lllinois American Water.
Refer to these standards attached to this addendum.

L. With regard to the electrical service, the contractor shall supply: a meter base, one 4” conduit from
the meter base to the transformer, transformer pad, conductors required to extend from the meter
base to the transformer, expansion joint at base of vertical conduit extending from meter base, one
4” conduit from transformer to electrical service connection in right-of-way. All conduits shall be
schedule 40 except the first conduit stick extending vertically above grade shall be schedule 80.
Ameren shall furnish: transformer and wire extending from utility connection to transformer. The
contractor shall install all other materials and coordinate with Ameren accordingly. For bidding
purposes, assume that the concrete transformer pad size will be 8’-0” x 8'-0”. Exact size and
location shall be coordinated with Ameren prior to installation.

M. All data-communications wiring is by Owner. Any coordination required for the data-
communications system shall be directed to:

John Olden
Champaign Park District Technology Manager
706 Kenwood Dr.
Champaign, IL 61821
(217) 819-3845
DRAWINGS

A. Sheet C3.0 — Layout Plan: Two recessed areas shall be added to the main entry concrete walk.

Both recessed areas shall be 12°-0” long x 3’-0” wide x 2 %" deep and shall be inset from the
concrete edge 18”. The final location and size shall be coordinated with the Owner and Architect
prior to walk installation. Refer to supplemental drawing C3.0a.

Sheet C4.0 — Utility Plan: The plans currently indicate that a conduit shall be installed that exits the
building from the IT 119 to outside the building for future connection to fiber broadband internet.
Rather than just stubbing it out to a box near the sidewalk, the conduit shall be extended all the way
to the North and connected (with pull string) to the existing UC2B handhole vault on the southeast
corner of Sangamon & Kenwood. Please refer to supplemental drawing C4.0a.

Sheet C4.0 — Utility Plan: The location of the gas service, water service, and fire line service has
been revised to match the plumbing sheets. Please refer to supplemental drawing C4.0a.
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D. Sheet 1.0 — Finish Plan: The color for SS-1 noted as Corian ‘Delta Sand’ has been discontinued.
This color shall be replaced with Corian “Granola”.
E. Sheet P2.1 — Plumbing Schedules: The material for L1 was incorrectly noted and the reference to
“self-rimming white vitreous china” shall be removed and replaced with “integral solid surface basin
of color specified on Interior Finish Schedule sheet 11.0".
F. Sheet ES1.1 — Electrical Site Plan: Keyed note #1 indicates that the contractor shall intercept the
existing branch circuiting and splice similar size conductors. The existing conductor size is
unknown. The contractor shall assume the conductor to be #10.
G. Sheet ES1.1 — Electrical Site Plan: Please refer to note ‘B’ above for sheet C4.0 revisions. This

1.3

same revisions shall apply to the electrical site plan.

SPECIFICATIONS

A.

Section 007300 — Supplementary Conditions, Page 007300-1, Paragraph 3.18.1 Indemnification:
The following shall be added to the end of the paragraph:

Contractor shall similarly protect, indemnify and hold and save harmless the Architect, Champaign
Park District, its officers, officials, employees, volunteers and agents against and from any and all
claims, costs, causes, actions and expenses including but not limited to legal fees, incurred by
reason of Contractor’s breach of any of its obligations under, or Contractor’s default of, any
provision of the Agreement.

Section 007300 — Supplementary Conditions, Page 007300-6, Paragraph 11.1.2.1.a.3: The
Employer’s Liability Insurance shall be $1,000,000 per accident, $1,000,000 Disease-Policy Limit,
and $1,000,000 Disease-Each Employee.

Section 007300 — Supplementary Conditions, Page 007300-7, Paragraph 11.1.2.1.g: Contractor’'s
Liability Insurance: The umbrella excess liability shall be reduced to $5,000,000 over primary
insurance.

Section 007300 — Supplementary Conditions, Page 007300-7, Paragraph 11.1.1 Contractor’'s
Liability Insurance: Subparagraph 11.1.1.9 shall be added to paragraph 11.1.1:

.9 Coverages shall include liability arising from, premises, operations, independent contractors,
products-completed operations, personal injury and advertising injury, and liability assumed under
an insured contract (including the tort liability of another assumed in a business contract).

Section 007300 — Supplementary Conditions, Page 007300-7, Paragraph 11.1.3 Contractor’'s
Liability Insurance: The following shall be added to the end of this paragraph:

Failure of the Park District to demand such a certificate, endorsement, or other evidence of full
compliance with these insurance requirements of failure of the Park District to identify a deficiency
from evidence that is provided shall not be construed as a waiver of Contractor's obligation to
maintain such insurance.

Section 007300 — Supplementary Conditions, Page 007300-8, Paragraph 11.1.4(2) Contractor’'s
Liability Insurance: The following statement shall be added to the end of the paragraph naming the
Owner as an additional insured: “The policy shall contain no special limitation on the scope of
protection afforded to the additional insureds.”

. Section 007300 — Supplementary Conditions, Page 007300-8, Paragraph 11.1 Contractor’s Liability

Insurance: Add subparagraph 11.1.5 indicating the following:
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Contractor shall cause each subcontractor employed by the Contractor to purchase and maintain
insurance of the type specified above. Subcontractors shall maintain coverage for not less than
$1,000,000 commercial liability, business auto and, if necessary, commercial umbrella liability
coverage of not less than $1,000,0000 (written on an occurrence basis), workers compensation
coverage in statutory amounts, and employers' liability insurance coverage for no less than
$1,000,000. When requested by the Park District, Contractor shall furnish copies of certificates of
insurance evidencing coverage for each subcontractor.

. Section 015000 — Temporary Facilities and Controls, Page 015000-3, Paragraph 2.1:

Subparagraph A shall be removed in its entirety.

Section 034500 — Precast Architectural Concrete, Page 034500-12, Paragraph 2.15.A.1: This
paragraph shall be revised to read as follows:
1. Steel Form Finish: with uniform texture suitable for a painted finish.

Section 072726 — Fluid-Applied Membrane Air Barriers: This section shall be removed from it's
entirety.

Section 075419 — PVC Roofing, Page 075419-4, Paragraph 2.1.A: “VersiFleece VersiFlex-E PVC
with Elvaloy” and “PVC Rib Profile” as per Versico shall be an acceptable manufacturer. All
products offered by this manufacturer shall comply with the specifications.

Section 075423 — TPO Roofing, Page 075423-5, Paragraph 2.1.A.1: “VersiWeld” as per Versico
shall be an acceptable manufacturer. All products offered by this manufacturer shall comply with
the specifications.

Section 096566 — Resilient Athletic Flooring, Page 096566-4, Paragraph 2.2: ‘SportRoll" as per
Connor Sports Surface Solutions shall be an acceptable manufacturer. All products offered by this
manufacturer shall comply with the specifications.

. Section 096566 — Resilient Athletic Flooring, Page 096566-4, Paragraph 2.3: ‘SportPerform” as per

Connor Sports Surface Solutions shall be an acceptable manufacturer. All products offered by this
manufacturer shall comply with the specifications.

Section 098433 — Sound-Absorbing Wall Units, Page 098433-1, Paragraph 1.1.A: Remove the
reference to “fabric-wrapped”. The sound absorbing panels shall be painted and shall not be fabric-
wrapped.

. Section 098433 — Sound-Absorbing Wall Units, Page 098433-2, Paragraph 2.B.1: Add a sentence

to the end of this paragraph indicating “Heads of mechanical fasteners shall match the color of the
sound-absorbing wall units. Quantity of fasteners shall be per manufacturer's recommendations.”

Section 098433 — Sound-Absorbing Wall Units, Page 098433-2, Paragraph 2.B.4: Add a sentence
to the end of this paragraph indicating “Panel edges shall be painted to match face color of panel.”

Section 099123 — Interior Painting, Page 099123-7, Paragraph 3.6.C.1: This paragraph shall be
revised to read as follows:
a. Prime Coat: Sherwin Williams, B50WZ0004 — Kem Bond HS High Solids Alkyd Universal Primer
Off-White.
b. Intermediate Coat: Sherwin Williams, B48W00060 — Dry Fall Flat Brilliant White.

1.) Apply 2™, and subsequent intermediate coats, as needed to produce uniform finish.
c. Topcoat: Sherwin Williams, B48W00060 — Dry Fall Flat Brilliant White.
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S.

AA.

BB.

Section 102113 — Toilet Compartments, Page 102113-2, Paragraph 2.1.A: Subparagraph 5 shall
be added indicating that Flush Metal Partitions, LLC. is an acceptable manufacturer. All products
offered by this manufacturer shall comply with the specifications.

Section 116623 — Gymnasium Equipment, Page 116623-4, Paragraphs 2.2.D through 2.5.A:
AALCO Manufacturing Company shall be added as an acceptable manufacturer. All products
offered by this manufacturer shall comply with the specifications.

Section 116643 — Interior Scoreboards, Page 116643-4, Paragraph 2.3: Add subparagraph G
indicating:

G. Scoreboard Console Quantity: One per scoreboard. Each scoreboard shall have the flexibility to
be controlled individually, or in pairs (the scoreboards above the full-sized basketball court on the
north side of the gym shall be paired, and the scoreboards above the full-sized basketball court on
the south side shall be paired).

Section 116653 — Gymnasium Dividers, Page 116653-3 & 116653-4, Paragraphs 2.2.A & 2.2.E.1.a:
AALCO Manufacturing Company shall be added as an acceptable manufacturer. All products
offered by this manufacturer shall comply with the specifications.

. Section 230593 — Testing, Adjusting, and Balancing for HVAC: This section shall be added to the

bidding documents. Refer to the attached document.

Section 220719 — Plumbing Piping Insulation, Page 220719-10, Paragraph 3.12.D.1: This
subparagraph shall read as follows:
1. PVC: 30 mils thick (at piping located underneath the running track in Gym 114).

Section 230713 — Duct Insulation, Page 230713-13, Paragraph 3.8.C & 3.8.D: In lieu of the
sentence beginning “Exposed (in Mechanical Rooms)...”, the following shall be inserted: “Exposed
(in rooms with mechanical equipment)...”

Section 230719 — HVAC Piping Insulation, Page 230719-12, Paragraph 3.11.B: This subparagraph
shall read as follows:

1. PVC: 30 mils thick (at piping in rooms exposed to public view and not described below.)

2. None. (at piping in rooms exposed in mechanical rooms or rooms dedicated to mechanical
equipment.)

Section 237433 — Dedicated Outdoor-Air units, Page 237433-2, Paragraph 2.1.A: Paragraph 5
shall be added indicating that Desert-Aire is an acceptable manufacturer. All products offered by
this manufacturer shall comply with the specifications.

Section 262416 — Panelboards, Page 262416-9, Paragraph 3.2.D: This paragraph shall be deleted
in its entirety.
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LEONHARD RECREATION CENTER PROJECT NO. 0111316
CHAMPAIGN PARK DISTRICT
CHAMPAIGN, IL

SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Balancing Air Systems:
a. Constant-volume air systems.
2. Balancing Hydronic Piping Systems:
a. Variable-flow hydronic systems.
1.3 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. NEBB: National Environmental Balancing Bureau.

C.  TAB: Testing, adjusting, and balancing.

D. TABB: Testing, Adjusting, and Balancing Bureau.

E.  TAB Specialist: An entity engaged to perform TAB Work.
1.4 INFORMATIONAL SUBMITTALS

A.  Qualification Data: Submit documentation that the TAB contractor and this Project's TAB team
members meet the qualifications specified in "Quality Assurance™ Article.

B.  Certified TAB reports.

C. Instrument calibration reports, to include the following:
1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 -1
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A.

1.6

A

1.7

A.

5. Dates of calibration.

QUALITY ASSURANCE

TAB Contractor Qualifications: Engage a TAB entity certified by AABC NEBB or TABB.

Certify TAB field data reports and perform the following:

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

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

TAB Report Forms: Use standard TAB contractor's forms approved by Architect.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,

Section 5, "Instrumentation.”

PROJECT CONDITIONS

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial

Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's

operations.

COORDINATION

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

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A

B.

C.

EXAMINATION

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.

Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

Examine the approved submittals for HVAC systems and equipment.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 2
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D.

o 2 £

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

Examine equipment performance data including fan and pump curves.

1. 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.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned
and tight, and equipment with functioning controls is ready for operation.

Examine terminal units and verify that they are accessible and their controls are connected and
functioning.

Examine strainers. Verify that startup screens are replaced by permanent screens with indicated
perforations.

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

Examine operating safety interlocks and controls on HVAC equipment.

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.

PREPARATION

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

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

1. Permanent electrical-power wiring is complete.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 3
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3.3

3.4

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

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed.

Balance, smoke, and fire dampers are open.

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

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

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

Nookrwd

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained
in AABC's "National Standards for Total System Balance" or NEBB's "Procedural Standards
for Testing, Adjusting, and Balancing of Environmental Systems" and in this Section.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation,"
Section 230716 "HVAC Equipment Insulation,” and Section 230719 "HVAC Piping
Insulation."

Mark equipment and balancing devices, including damper-control positions, valve position

indicators, fan-speed-control levers, and similar controls and devices, with paint or other

suitable, permanent identification material to show final settings.

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

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

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 airflow patterns from the outdoor-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 motor starters.

Verify that motor starters are equipped with properly sized thermal protection.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 4
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G.

H.

3.5

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.

Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

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

1. Measure total airflow.

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse
measurements, measure airflow at terminal outlets and inlets and calculate the total
airflow.

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

a. Measure outlet static pressure as far downstream from the fan as practical 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 the 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.

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

a. Report the cleanliness status of filters and the time static pressures are measured.

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

5. Review Record Documents to determine variations in design static pressures versus
actual static pressures. Calculate actual system-effect factors. Recommend adjustments
to accommodate actual conditions.

6. Comply with requirements in HVAC Sections for air-handling units for adjustment of
fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

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 mode to determine the maximum required
brake horsepower.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 -5
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3.6

B.

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

1. Measure airflow of submain and branch ducts.

a. 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. Measure static pressure at a point downstream from the balancing damper, and adjust
volume dampers until the proper static pressure is achieved.

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

Measure air outlets and inlets without making adjustments.

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

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch 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
guantities without generating noise levels above the limitations prescribed by the
Contract Documents.

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

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

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

Prepare schematic diagrams of systems' "as-built" piping layouts.
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 makeup water-station pressure gage for adequate pressure for highest vent.

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

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

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

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

o k&
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3.7

A

3.8

3.9

3.10

PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

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

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

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter thermal-protection-element rating.

NookrwnE

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper
operation. Record observations including name of controller manufacturer, model number,
serial number, and nameplate data.

PROCEDURES FOR GEO-THERMAL WELL FIELD

Perform the following tests and record the results:

1. Measure loop-water flow to each section of the well field.

2. Measure entering- and leaving-water temperatures.

PROCEDURES FOR HEAT-TRANSFER COILS

Measure, adjust, and record the following data for each water coil:

1. Entering- and leaving-water temperature.

2. Water flow rate.

3. Water pressure drop.

Measure, adjust, and record the following data for each electric heating coil:
Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

Voltage and amperage input of each phase at full load and at each incremental stage.

Calculated kilowatt at full load.
Fuse or circuit-breaker rating for overload protection.

oL E
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C.

3.11

3.12

Measure, adjust, and record the following data for each refrigerant coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Refrigerant suction pressure and temperature.

orwdE

TOLERANCES

Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
2. Air Outlets and Inlets: Plus or minus 10 percent.

3. Loop-Water Flow Rate: Plus or minus 10 percent.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

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

Pump curves.

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
product data.

agrwndE

General Report Data: In addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB contractor.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

0. 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:

Boo~Nooar~wNOE
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12.
13.
14.
15.

a. Indicated 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's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

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

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Fan drive settings including settings and percentage of maximum pitch diameter.
Other system operating conditions that affect performance.

®o0 o

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

NoogkrwdE

Quantities of outdoor, 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.

Position of balancing devices.

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

1.

Unit Data:

Unit identification.

Location.

Make and type.

Model number and unit size.
Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.
Number, make, and size of belts.
Number, type, and size of filters.

ro o SQ@ oo oo o

Motor Data:

Motor make, and frame type and size.
Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.
Sheave make, size in inches, and bore.

Po0 T
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f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
3. Test Data (Indicated and Actual Values):

Total air flow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.
Coil static-pressure differential in inches wg.
Outdoor airflow in cfm.

Return airflow in cfm.

Outdoor-air damper position.

Return-air damper position.

o S@mheoo o

F. Apparatus-Coil Test Reports:
1. Coil Data:

System identification.
Location.

Coil type.

Number of rows.

Fin spacing in fins per inch o.c.
Make and model number.

Face area in sqg. ft..

Tube size in NPS.

Tube and fin materials.
Circuiting arrangement.

S0 o

2. Test Data (Indicated and Actual Values):

Air flow rate in cfm.

Average face velocity in fpm.

Air pressure drop in inches wg.

Outdoor-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Water flow rate in gpm.

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

Leaving-water temperature in deg F.

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.

S3—RToSQ@moooo0 T

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

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 10
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1.

Unit Data:

S3—FToSQ@heo0 T

System identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel type in input data.

Output capacity in Btu/h.

Ignition type.

Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.

Test Data (Indicated and Actual Values):

OSITmATTSQ@ OO0 T

Total air flow rate in cfm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btu/h.

High-fire fuel input in Btu/h.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btu/h.

Motor voltage at each connection.
Motor amperage for each phase.

Heating value of fuel in Btu/h.

H. Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:

1.

Unit Data:

S Se e o0 o

System identification.

Location.

Coil identification.

Capacity in Btu/h.

Number of stages.

Connected volts, phase, and hertz.
Rated amperage.

Air flow rate in cfm.

Face area in sq. ft..

Minimum face velocity in fpm.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 11
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2.

Test Data (Indicated and Actual Values):

@+ooo0ow

Heat output in Btu/h.

Air flow rate in cfm.

Air velocity in fpm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.
Voltage at each connection.
Amperage for each phase.

. 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. Center-to-center dimensions of sheave, and amount of adjustments in inches.
2. Motor Data:
a. Motor 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. Center-to-center dimensions of sheave, and amount of adjustments in inches.
g. Number, make, and size of belts.
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.
J. Round and Rectangular Duct Traverse Reports: Include a diagram with a grid representing the

duct cross-section and record the following:

1.

Report Data:

oo

System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F.
Duct static pressure in inches wg.
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Duct size in inches.

Duct area in sqg. ft..

Indicated air flow rate in cfm.
Indicated velocity in fpm.
Actual air flow rate in cfm.
Actual average velocity in fpm.
Barometric pressure in psig.

K.  Air-Terminal-Device Reports:

1. Unit Data:

mSTe e oo o

System and air-handling unit identification.
Location and zone.

Apparatus used for test.

Avrea served.

Make.

Number from system diagram.

Type and model number.

Size.

Effective area in sq. ft..

2. Test Data (Indicated and Actual Values):

o o0 T

g.

Air flow rate in cfm.

Air velocity in fpm.

Preliminary air flow rate as needed in cfm.
Preliminary velocity as needed in fpm.
Final air flow rate in cfm.

Final velocity in fpm.

Space temperature in deg F.

PROJECT NO. 0111316

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

1. Unit Data:

I—xToSQ@heo0 TR

Unit identification.

Location.

Service.

Make and size.

Model number and serial number.

Water flow rate in gpm.

Water pressure differential in feet of head or psig.

Required net positive suction head in feet of head or psig.

Pump rpm.

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

TESTING, ADJUSTING, AND BALANCING FOR HVAC
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n. Amperage for each phase.
0. Full-load amperage and service factor.
p. Seal type.

2. Test Data (Indicated and Actual Values):

Static head in feet of head or psig.

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

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

AT SQ@ oo o0 o

M.  Instrument Calibration Reports:
1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

®o0 oW

3.13 INSPECTIONS
A.  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. Check the following for each system:

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. Verify that balancing devices are marked with final balance position.

e. Note deviations from the Contract Documents in the final report.

B.  TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 14
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1. Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

C.  Prepare test and inspection reports.
3.14 ADDITIONAL TESTS
A.  Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and

winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 15106

DUCTILE IRON PIPE AND FITTINGS
(Contractor Furnished)

PART 1: GENERAL

1.01 COORDINATION OF WORK

Connection to existing pipelines may require shutdown of Owner facilities.
Closely coordinate construction work and connections with the Owner through the
Engineer. The Engineer, in consultation with the Owner, may select the time for
connection to existing pipelines, including Saturdays, Sundays, or holidays, which, in the
opinion of the Engineer, will cause the least inconvenience to the Owner and/or its
customers. Make such connections at such times as may be directed by the Owner, at
the Contract prices, with no claim for premium time or additional costs.

1.02 RELATED WORK
Piping - General Provisions - Specification Section 15000
1.03 SUBMITTALS

Submit shop drawings and manufacturer's literature for all Contractor supplied
materials promptly to the Engineer for approval in accordance with Specification Section
1300.

1.04 REFERENCES

Refer to current AWWA Standards:

AWWA C104 - American National Standard for Cement-Mortar Lining for Ductile-
Iron Pipe and Fittings for Water

AWWA C105 - American National Standard for Polyethylene Encasement for
Ductile-Iron Pipe Systems

AWWA C110 - American National Standard for Ductile-Iron and Gray-Iron
Fittings, 3-inch through 48-inch, for Water and Other Liquids

AWWA C111 - American National Standard for Rubber-Gasket Joints for Ductile-
Iron Pressure Pipe and Fittings

AWWA C115 - American National Standard for Flanged Ductile-Iron Pipe with
Ductile-Iron or Gray-Iron Threaded Flanges

AWWA C116 - American National Standard for Protective Fusion-Bonded Epoxy
Coatings for the Interior and Exterior Surfaces of Ductile-iron and Gray-lron
Fittings for Water Supply Service

AWWA C150 - American National Standard for the Thickness Design of Ductile-
[ron Pipe

08/08 — Pipeline
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AWWA C151 - American National Standard for Ductile-Iron Pipe, Centrifugally
Cast, for Water

AWWA C153 - American National Standard for Ductile-lron Compact Fittings, 3-
inch through 24-inch and 54-inch through 64-inch, for Water Service

AWWA C600 - AWWA Standard for Installation of Ductile-Iron Water Mains and
Their Appurtenances

PART 2: PRODUCTS

Research has documented that certain elastomers (such as those used in gasket
material) may be subject to permeation by lower-molecular weight organic solvents or
petroleum products. Products supplied under this Specification Section assume that
petroleum products or organic solvents will not be encountered. If during the course of
pipeline installation the Contractor identifies, or suspects the presence of petroleum
products or any unknown chemical substance, notify the Engineer immediately. Stop
installing piping in the area of suspected contamination until direction is provided by the

Engineer.

2.01 PIPE MATERIAL

A. General

Ductile iron pipe shall conform to the latest specifications as adopted by the
American National Standards Institute, Inc., (ANSI) and the American Water Works
Association (AWWA). Specifically, ductile iron pipe shall conform to AWWA
Standard C151.

The pipe or fitting exterior shall be coated with a bituminous coating in accordance
with AWWA Standard C151. The pipe or fitting interior shall be cement mortar lined
and seal coated in compliance with the latest revision of AWWA Standard C104.

B. Quality

Pipe and fittings shall meet the following minimum quality requirements by
conforming to the following:

1.

08/08 — Pipeline

AWWA C105 / ANSI A21.5 Cement-Mortar Lining for Ductile-Iron Pipe
and Fittings for Water Polyethylene Encasement for Ductile-Iron Pipe
Systems

AWWA C110 / ANSI A21.10 Ductile Iron and Gray Iron Fittings, 3 NPS
through 48 NPS for Water AWWA C111/ ANSI A21.11 Rubber-Gasket
Joints for Ductile-Iron Pressure Pipe and Fittings

AWWA C115 / ANSI A21.15 Flanged Ductile-Iron Pipe with Ductile-Iron or
Gray-Iron Threaded Flanges

AWWA C116 / ANSI A21.16 Protective Fusion-Bonded Epoxy Coating for
the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for
Water Supply Service

AWWA C150 / ANSI A21.50 Thickness Design of Ductile-lIron Pipe

15106 -2




6. AWWA C151 / ANSI A21.51 Ductile-Iron Pipe, Centrifugally Cast, for
Water

7. AWWA C153 / ANSI A21.53 Ductile-lron Compact Fittings, 3 NPS
through 24 NPS and 54 NPS through 64 NPS, for Water Service

Ductile iron water pipe and fittings will be accepted on the basis of the
Manufacturer’s certification that the material conforms to this specification. The
certification for iron fittings shall list a fitting description, quantity, bare fitting weight
and source, (AWWA Standard C110, C153 or Manufacturer, if fitting is not listed in
either standard). The certification shall accompany the material delivered to the
project site. The Owner reserves the right to sample and test this material
subsequent to delivery at the project site. If foreign manufactured fittings are
provided, then the Contractor is obligated to notify the Engineer with a submittal and
provide the necessary documentation to satisfy the Engineer and the Owner that the
materials provided meet the specified AWWA standards and, among other
documentation that may be required, provide certificates of compliance on the
component supplied.

C. Pipe Class

The pressure class of pipe to be furnished shall be in accordance with Table 1 and
the notes listed below.

Table 1
MINIMUM RATED WORKING PRESSURE
FOR DUCTILE IRON PIPE MANUFACTURED IN ACCORDANCE
WITH AWWA Standard C151

Pressure
Pipe Size (Inch) Class
6 350
8 350
12 350
16 300
20 300
24 250

NOTES:
1. Larger pipe sizes up to 54-inch can be installed as pressure Class 200
with cover up to nine (9) feet and an operating pressure of 200 psi, where
approved by the Engineer. When trench depths exceed fifteen (15) feet for
pipe sizes of 16-inch or larger, the Engineer shall direct the Contractor on
the proper class pipe to use.

2. The noted pressure class is adequate to support 3/4 and 1-inch
corporation stops. Use a full saddle for larger taps (e.g.., air relief valves or
larger corporations) due to limited wall thickness.

3. There are special conditions where a larger wall thickness is required.
The Engineer shall direct the Contractor on the proper pressure class pipe to
use in specific instances; e.g. at treatment plant or booster station sites
where frequent excavation can be anticipated in the vicinity of pipe, where

08/08 — Pipeline
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the pipeline is laid on a river channel bottom to prevent external damage to
the pipe and minimize the potentia! for costly pipe replacement, etc.

D. Testing

Perform a hydrostatic test of all pipe and appurtenances as required by AWWA
Standard C151 and Specification Section 15030.

E. Joints

1.

2.

3.

Mechanical and Push-On

Mechanical and push-on joints including accessories shall conform to AWWA
Standard C111.

Flanged

Flanged joints shall conform to AWWA Standard C110 or ANSI B16.1 for
fittings and AWWA Standard C115 for pipe. Do not use flanged joints in
underground installations except within structures.

Furnish all flanged joints with 1/8-inch thick, red rubber or styrene butadiene
rubber gaskets. The bolts shall have American Standard heavy unfinished
hexagonal head and nut dimensions all as specified in American Standard for
Wrench Head Bolts and Nuts and Wrench Openings (ANSI B18.2). For bolts
of 1-3/4-inches in diameter and larger, bolt studs with a nut on each end are
recommended. The high-strength, low-alloy steel for bolts and nuts shall
have the characteristics listed in Table 6 of AWWA Standard C111. Exposed
bolts and nuts in aggressive

soils shall be Xylan or FluoroKote #1.

Restrained Joint Pipe

Restrained joints for pipes shall be of the boltless push-on type which
provides joint restraint independent of the joint seal. Restrained push-on
joints allowed for pipe only shall have accessories conforming to AWWA
Standard C111. Restrained system shall be suitable for the following
minimum working pressures:

Size (Inch) Pressure (psi
Less than 20" 350
20" 300
24" 250
30" - 64" 200

F. Suppliers

Suppliers acceptable to American Water are

08/08 — Pipeline

1. United States Pipe & Foundry Co.
1101 East Pearl Street
Burlington, NJ 08016
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2. Griffin Pipe Products Company
1100 West Front Street
Florence, NJ 08518

3. McWane Cast Iron Pipe Co.
P. Q. Box 607
Birmingham, AL 35201
4. American Cast Iron Pipe Company
2916 16h Street North
Birmingham, AL 35207
2.02 FITTINGS

A. Ductile Iron Fittings

Standard fittings shall be ductile iron conforming to AWWA Standard C110.
Compact ductile iron fittings shall meet the requirements of AWWA Standard C153.

1. Working Pressures

Fittings shall be suitable for the following working pressures unless otherwise
noted in AWWA Standard C110 or C153:

Pressure (psi

Compact Fittings Standard Fittings
Size Ducditile Iron Ductiie Iron
3" - 24" 350 250, 350 (with special gaskets)
30" - 48" 250 250
54" - 64" 150 N/A

The use of standard ductile iron fittings having a 250 psi pressure rating with

ductile iron pipe (having a rating of 350 psi) is not permitted except by the
expressed written approval by the Engineer.

2. Coating and Lining

The fittings shall be coated on the outside with a petroleum asphaltic coating
in accordance with AWWA Standard C110 or fusion coated epoxy in
accordance with AWWA Standard C116 and lined inside with cement-mortar
and seal coated in accordance with AWWA Standard C104 or fusion coated
epoxy in accordance with AWWA Standard C116.

B. Suppliers acceptable to American Water are
1. (Sigma through) United States Pipe & Foundry Co.
1101 East Pearl Street
Burlington, NJ 08016

2. (Tyler Union —domestic only)

08/08 — Pipeline
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B. Joints

McWane Cast Iron Pipe Co.
P. O. Box 607
Birmingham, AL 35201

3. American Cast lron Pipe Company
2916 16h Street North
Birmingham, AL 35207

1. Mechanical and Push-On

08/08 — Pipeline

Mechanical and push-on joints including accessories shall conform to AWWA
Standard C111. Anti-Rotation | T-Bolts shall be used on mechanical joints
shall be of domestic origin, high strength, low alloy steel bolts only, meeting
the current provisions of American National Standard ANSI/AWWA
C111/A21.1-90 for rubber gasket joints for cast iron or ductile iron pipe and
fittings. Bolt manufacturer’s certification of compliance must accompany each
shipment. T-bolts shall be Xylan or FluoroKote #1, (corrosion resistant) to
handle corrosive conditions on any buried bolts.

. Flanged

Flanged joints shall meet the requirements of AWWA Standard C115 or ANSI
B16.1. Do not use flanged joints in underground installations except within
structures. Furnish all flanged joints with a minimum 1/8-inch, thick red
rubber or styrene butadiene rubber gasket. The bolts shall have American
Standard heavy unfinished hexagonal head and nut dimensions all as
specified in ANSI B18.2. Xylan or FluoroKote #1 Hex Bolts (corrosion
resistant) to handle corrosive conditions shall be used on any buried flanged
bolts. Flange gaskets shall be rubber in composition; paper gaskets are not
permitted.

Bolts and nuts hall be threaded in accordance with ASME/ANSI B1.1, Unified
Inch Screw Threads (UN and UNR Thread Form) class 2A external and class
2B internal. For bolts of 1-3/4-inches in diameter and larger, bolt studs with a
nut on each end are recommended. Material for bolts and nuts shall conform
to ASTM A307, 60,000 PSI Tensile Strength, Grade B, unless otherwise
specified. Bolt manufacturer’s certification of compliance must accompany
each shipment.

. Restrained

Restrained joints for valves and fittings shall be of the boitless push-on type
which provides joint restraint independent of the joint seal. Field Lok gaskets
are not permitted on valves or fittings. Restrained push-on joints allowed for
pipe only shall have accessories conforming to AWWA Standard C111.
Restrained system shall be suitable for the following minimum working
pressures:

Size Pressure (psi

15106 - 6




Less than 20" 350

20” 300
24" 250
30" - 64" 250

Where adjacent fittings are to be placed (as in a mechanical joint hydrant tee
and a mechanical joint hydrant valve), the use of a suitably sized Foster
adaptor is permitted to facilitate restraint between the fittings.

PART 3: EXECUTION

3.01 INSTALLATION

Follow the provisions of Specification Section 15000 and 02210 in addition to the
following requirements:

A. Push-On Joinis

Clean the surfaces that the gasket will contact thoroughly, just prior to assembly
using a bacteria free solution (bleach, potable water or NSF approved material).
Insert the gasket into the groove in the bell. Apply a liberal coating of special
lubricant to the gasket and the spigot end of the pipe before assembling the joint.
Center the spigot end in the bell and push home the spigot end.

B. Mechanical Joints

Clean and lubricate all components with soapy water prior to assembly. Slip the
follower gland and gasket over the pipe plain end making sure that the small side of
the gasket and lip of the gland face the bell socket. Insert the plain end into socket.
Push gasket into position with fingers. Seat gasket evenly. Slide gland into position,
insert bolts, and tighten nuts by hand. Tighten bolts alternately (across from one
another) to the recommended manufacturing rating or if not provided, to the following
normal torques:

Range of Torque

Bolt Size In Foot-Pounds
5/8" 40 - 60
3/4" 60 - 90
1" 70 - 100
1-1/4" 90-120

After field installation, all bolts shall receive petrolatum tape or petroleum
wax protection or other approved coating material. Protection shall be applied
before applying polywrap per specification 15131.

C. Restrained Joints

1. Ball and Socket

08/08 — Pipeline
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Assemble and install the ball and socket joint according to the
manufacturer's recommendations. Thoroughly clean and lubricate the
joint. Check the retainer ring fastener.

2. Push-On

Assemble and install the push-on joint according to the manufacturer's
recommendations. Thoroughly clean and lubricate the joint. Check the
retainer ring fastener.

Protect pipe from damage from the jacking device (backhoe bucket, pipe
jack, etc.) when “pushing home” any pipe by using wood or other suitable
(non metallic) material.

(3) Mechanical Joint

Assemble and install the mechanical joinf according to the manufacturer's
recommendations.  Thoroughly clean and lubricate the joint. Use
approved restrained joint device on fittings and valves where required and
approved for use by Engineer.

D. Pipe Protection

Protect pipe from damage from the jacking device (backhoe bucket, pipe jack, etc.)
when “pushing home” any pipe. Wood or other suitable material (non metallic) shall
be used to push home the pipe.

E. Gaskets

Gaskets shall be as provided or recommended by the manufacturer and satisfy
AWWA standard C111 in all respects. As noted in the products section of this
specification, some gasket materials are prone fo permeation of certain
hydrocarbons which may exist in the soil (see part 2). Under these conditions and at
the Engineer’s discretion require contractor to provide FKM (Viton, Flourel) gasket
material in areas of concern.

END OF SECTION
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	230593 - testing, adjusting, and balancing for hvac-Addendum
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Constant-volume air systems.

	2. Balancing Hydronic Piping Systems:
	a. Variable-flow hydronic systems.



	1.3 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TABB:  Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist:  An entity engaged to perform TAB Work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  Submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Certified TAB reports.
	C. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC NEBB or TABB.
	B. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	C. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."

	1.6 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

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


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 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.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	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.
	1. 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.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance.  To calculate system effects for air systems, use tables and charts fo...

	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine terminal units and verify that they are accessible and their controls are connected and functioning.
	J. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	K. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	L. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	M. Examine system pumps to ensure absence of entrained air in the suction piping.
	N. Examine operating safety interlocks and controls on HVAC equipment.
	O. 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.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare 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.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" an...
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Ins...

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 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. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling-unit components.
	K. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 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 total airflow.
	a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow.

	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical 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 the 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.

	3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	a. Report the cleanliness status of filters and the time static pressures are measured.

	4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery equipment, and air washers, under final balanced conditions.
	5. Review Record Documents to determine variations in design static pressures versus actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.
	6. Comply with requirements in HVAC Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.
	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-cool...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure airflow of submain and branch ducts.
	a. 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. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until the proper static pressure is achieved.
	3. 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 air outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch 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.


	3.6 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 the 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 makeup water-station pressure gage for adequate pressure for highest vent.
	3. 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.
	4. Set system controls so automatic valves are wide open to heat exchangers.
	5. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor nameplate rating is not exceeded.
	6. Check air vents for a forceful liquid flow exiting from vents when manually operated.


	3.7 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.

	3.8 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	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 of the controller to prove proper operation.  Record observations including name of controller manufactur...

	3.9 PROCEDURES FOR GEO-THERMAL WELL FIELD
	A. Perform the following tests and record the results:
	1. Measure loop-water flow to each section of the well field.
	2. Measure entering- and leaving-water temperatures.


	3.10 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each water coil:
	1. Entering- and leaving-water temperature.
	2. Water flow rate.
	3. Water pressure drop.

	B. Measure, adjust, and record the following data for each electric heating coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Voltage and amperage input of each phase at full load and at each incremental stage.
	5. Calculated kilowatt at full load.
	6. Fuse or circuit-breaker rating for overload protection.

	C. Measure, adjust, and record the following data for each refrigerant coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air.
	3. Airflow.
	4. Air pressure drop.
	5. Refrigerant suction pressure and temperature.


	3.11 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.
	3. Loop-Water Flow Rate:  Plus or minus 10 percent.


	3.12 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.

	B. 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; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	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 supervisor 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:
	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's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Fan drive settings including settings and percentage of maximum pitch diameter.
	e. Other system operating conditions that affect performance.


	D. 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 outdoor, 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.
	7. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	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. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor 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. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	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. Coil static-pressure differential in inches wg.
	g. Outdoor airflow in cfm.
	h. Return airflow in cfm.
	i. Outdoor-air damper position.
	j. Return-air damper position.


	F. 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.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Average face velocity in fpm.
	c. Air pressure drop in inches wg.
	d. Outdoor-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.


	G. Gas-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.
	g. Output capacity in Btu/h.
	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. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Test Data (Indicated and Actual Values):
	a. Total air flow 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 Btu/h.
	i. High-fire fuel input in Btu/h.
	j. Manifold pressure in psig.
	k. High-temperature-limit setting in deg F.
	l. Operating set point in Btu/h.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in Btu/h.


	H. Electric-Coil Test Reports:  For electric furnaces, duct coils, and electric coils installed in central-station air-handling units, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Coil identification.
	d. Capacity in Btu/h.
	e. Number of stages.
	f. Connected volts, phase, and hertz.
	g. Rated amperage.
	h. Air flow rate in cfm.
	i. Face area in sq. ft..
	j. Minimum face velocity in fpm.

	2. Test Data (Indicated and Actual Values):
	a. Heat output in Btu/h.
	b. Air flow rate in cfm.
	c. Air velocity in fpm.
	d. Entering-air temperature in deg F.
	e. Leaving-air temperature in deg F.
	f. Voltage at each connection.
	g. Amperage for each phase.


	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. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Motor Data:
	a. Motor 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. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	g. Number, make, and size of belts.

	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.


	J. Round 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 inches.
	f. Duct area in sq. ft..
	g. Indicated air flow rate in cfm.
	h. Indicated velocity in fpm.
	i. Actual air flow rate in cfm.
	j. Actual average velocity in fpm.
	k. Barometric pressure in psig.


	K. Air-Terminal-Device Reports:
	1. Unit Data:
	a. System and air-handling unit identification.
	b. Location and zone.
	c. Apparatus used for test.
	d. Area served.
	e. Make.
	f. Number from system diagram.
	g. Type and model number.
	h. Size.
	i. Effective area in sq. ft..

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Air velocity in fpm.
	c. Preliminary air flow rate as needed in cfm.
	d. Preliminary velocity as needed in fpm.
	e. Final air flow rate in cfm.
	f. Final velocity in fpm.
	g. Space temperature in deg F.


	L. 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 number and serial number.
	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.
	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.


	M. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.13 INSPECTIONS
	A. 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. Check the following for each system:
	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. Verify that balancing devices are marked with final balance position.
	e. Note deviations from the Contract Documents in the final report.


	B. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	1. Recheck all measurements and make adjustments.  Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.

	C. Prepare test and inspection reports.

	3.14 ADDITIONAL TESTS
	A. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.
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