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CONTRACT FOR:

 G E N E R A L    N O T E S 

PREPARED UNDER SUPERVISION OF

REGISTERED PROFESSIONAL ENGINEER REGISTRATION NO.

ORGANIZATION

ADDRESS

HURON ENGINEERING AND SURVEYING, INC.

50497REBECCA E. RIVARD

3205 US-23 SOUTH, ALPENA, MI 49707

EXCEPT WHERE OTHERWISE INDICATED ON THESE PLANS OR IN THE
PROPOSAL AND SUPPLEMENTAL SPECIFICATIONS CONTAINED HEREIN, ALL
MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE
MICHIGAN DEPARTMENT OF TRANSPORTATION 2012 STANDARD
SPECIFICATIONS FOR CONSTRUCTION.

FOR PROTECTION OF UNDERGROUND UTILITIES AND IN CONFORMATION
WITH PUBLIC ACT 174, 2013, THE CONTRACTOR SHALL DIAL 811 A MINIMUM
OF THREE FULL WORKING DAYS, EXCLUDING SATURDAYS, SUNDAYS, AND
HOLIDAYS PRIOR TO BEGINNING EACH EXCAVATION IN AREAS WHERE
PUBLIC UTILITIES HAVE NOT BEEN PREVIOUSLY LOCATED. MEMBERS WILL
THUS BE ROUTINELY NOTIFIED. THIS DOES NOT RELIEVE THE CONTRACTOR
OF THE RESPONSIBILITY OF NOTIFYING UTILITY OWNERS WHO MAY NOT BE
A PART OF THE "MISS DIG" ALERT SYSTEM.

BRUCE DIETZ
PLANS OF PROPOSED IMPROVEMENTS

US 23 NORTH SITE PLAN DEVELOPMENT
SECTION 9, T31N, R8E, CHARTER TOWNSHIP OF ALPENA

ALPENA COUNTY, MICHIGAN

INDEX TO SHEETS
SHEET 1 TITLE SHEET
SHEET 2 LEGEND SHEET
SHEET 3 DETAIL SHEET
SHEET 4 EXISTING CONDITIONS, REMOVAL, & SESC PLAN
SHEET 5 CONSTRUCTION, LAYOUT, AND PARKING LAYOUT  SHEET
SHEET 6 GRADING SHEET

1
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PARKING LOT CONSTRUCTION, UTILITY CONSTRUCTION,
AND SITE DEVELOPMENT.

PUBLIC UTILITIES
THE EXISTING UTILITIES LISTED BELOW AND SHOWN ON THESE PLANS REPRESENT THE BEST
INFORMATION AVAILABLE.  THIS INFORMATION DOES NOT RELIEVE THE CONTRACTOR OF THE
RESPONSIBILITY TO BE SATISFIED AS TO IT'S ACCURACY AND THE LOCATION OF EXISTING UTILITIES.

THE CITY OF ALPENA SEWER/WATER
208 N 1ST STREET
ALPENA, MI 49707
CONTACT: STEVE SHULTZ
PHONE: 989-354-1730

CHARTER TOWNSHIP OF ALPENA SEWER/WATER/STORM
4385 US23 NORTH
ALPENA, MI 49707

ALPENA POWER COMPANY POWER
401 N 9TH AVE
ALPENA, MI 49707
CONTACT: JON BULLIS
PHONE: 989-358-4949

CHARTER COMMUNICATIONS CABLE
3432 M-76 WEST
WEST BRANCH, MI 48661
CONTACT: GARY BRIGGS
PHONE: 866-874-2389

DTE ENERGY GAS
1250 MICHCON LANE
PO BOX 279
KALKASKA, MI 49646
CONTACT: MATTHEW LOGAN
PHONE: 231-258-3785

FRONTIER COMMUNICATIONS COMMUNICATIONS
3249 FOREST ROAD
GAYLORD MI, 49735
CONTACT: DAVE VANCE
PHONE: 989-356-8281

MERIT NETWORK FIBER
880 TECHNOLOGY DRIVE, SUITE B
ANN ARBOR, MI 48408
CONTACT: DUSTIN LAPOINT
PHONE: 734-476-6100

UNDERGROUND UTILITIES
FOR PROTECTION OF UNDERGROUND UTILITIES AND IN CONFORMANCE
WITH PUBLIC ACT 174, 2013, THE CONTRACTOR SHALL DIAL 811 A MINIMUM
OF THREE FULL WORKING DAYS, EXCLUDING SATURDAYS, SUNDAYS, AND
HOLIDAYS PRIOR TO BEGINNING EACH EXCAVATION IN AREAS WHERE
PUBLIC UTILITIES HAVE NOT BEEN PREVIOUSLY LOCATED.  THIS DOES NOT
RELIEVE THE CONTRACTOR OF THE RESPONSIBILITY OF NOTIFYING UTILITY
OWNERS WHO MAY NOT BE A PART OF THE "MISS DIG" ALERT SYSTEM.

SOIL EROSION MEASURES
APPROPRIATE SOIL EROSION AND SEDIMENTATION CONTROL MEASURES
SHALL BE IN PLACE PRIOR TO EARTH DISTURBING ACTIVITIES. PLACE TURF
ESTABLISHMENT ITEMS AS SOON AS POSSIBLE.

PARCEL CORNER
CONTRACTOR SHALL PRESERVE AND/OR REPLACE ANY EXISTING PARCEL
CORNERS ENCOUNTERED DURING THE WORK, INCLUDED IN PAYMENT FOR
OTHER ITEMS OF WORK.

NOTES APPLYING TO STANDARD PLANS
WHERE THE FOLLOWING ITEMS ARE CALLED FOR ON THE PLANS, THEY ARE
TO BE CONSTRUCTED ACCORDING TO THE STANDARD PLAN OR SPECIAL
DETAIL GIVEN BELOW OPPOSITE UNLESS OTHERWISE INDICATED.

R-83-C UTILITY TRENCHES

R-96-E SOIL EROSION & SEDIMENTATION CONTROL
MEASURES

PROJECT
LOCATION
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ADJ-B/O

SAVE

ADJUST DRAINAGE STRUCTURE BY OTHERS

PROPERTY OWNERSHIP ARROW

ADJ-K

PARCEL NUMBER BOX

CONCRETE MEDIAN BARRIER

REMOVING CURB & GUTTER

123456

PARCEL LINES

CONCRETE

EX 12" CMP

REAL ESTATE SYMBOLS

TOPO PATTERNS

R.O.W. PATTERNS

UTILITY PATTERNS

REL-B/O RELOCATE - BY OTHERS

AGGREGATE

R

TELEPHONE PEDESTAL/RISER

123

PROP FREE ACCESS R.O.W.

W

FO

ADJUST FIRE HYDRANTADJ-HYD

ADJUST DRAINAGE STRUCTURE W/COVER

BEAM G. R. RUN NUMBER  (PROPOSED)

EXISTING CULVERT/SEWER

FOM

EXISTING FENCE

USGS MARKER

PROPOSED FENCEBENCHMARK

ABANDONING

BUSH

USED WITH UNDERGROUND GAS &
ELECTRICAL LINES

123

CITY LIMITS

FLAG

CONIFEROUS TREE

PROPOSED GUARD RAIL

ROAD BORING LOCATION

SPECIAL LEGEND THIS PROJECT
CONTROL POINT

SR-1 SIDEWALK RAMP TYPE

EXISTING GUARD RAIL

REMOVING

BULKHEAD

RAILROAD

BEAM G. R. RUN NUMBER  (EXISTING)

CTV

SECTION LINE

TELE

ELECTRICAL MANHOLE

WATER & DRAINAGE SYMBOLS

FIBER OPTICS

24" GAS

W.T.    m

ADJUST DRAINAGE STRUCTURE

DECIDUOUS TREE

WETLANDS AREA

DRIVE/APPROACH LEGEND

R

USED WITH
FIBER OPTICS LINES

HAZARDOUS OR
FLAMMABLE MATERIAL

DRAINAGE CRS/EDGE OF WATER

CAUTION - CRITICAL

SOUND ABATEMENT WALL

TELEPHONE LINE

B

A
ELECTRICAL HANDHOLE

SECTION CORNER

GAS LINE

UTILITIES SYMBOLS

CABLE TV

ELEC

EXISTING R.O.W.

WALK/NO-WALK

UNDERGROUND UTILITY

PROPOSED CULVERT/SEWER

36" WM

PROPOSED FIRE HYDRANT

PROP 36"

R

ELECTRICAL LINE

FIBER OPTIC MARKER

BAR & CAP

S
EX. LIMITED ACCESS R.O.W.

12" OIL
HMA

WATER LINE

GUY ANCHOR

CHECK DAM (PROFILES)

EXISTING FIRE HYDRANT

GUY POLE

LIGHT POLE

MAIL BOX

POWER LIGHT POLE

POWER POLE

TELEPHONE POLE

RIPRAP

SIGN

STUMP

DIKE (PROFILES)

SWAMP

TELEPHONE MANHOLE

POWER TOWER

WATER SHUTOFF

WATER METER

WATER MANHOLE

REMOVAL LEGEND

MISCELLANEOUS SYMBOLS

ABANDON ANY UTILITY

POWER TRANSMISSION LINE

EXISTING MANHOLE

EXISTING CULVERT END SECTION

EXISTING CATCH BASIN

PROPOSED CATCH BASIN

PROPOSED MANHOLE

EXISTING HEADWALL

PROPOSED CULVERT END SECTION

PROPOSED HEADWALL

QUARTER SECTION

RAILROAD SIGNAL

(Service Valve)

GATE VALVE

POST

GATEWELL

OIL LINE

WATER WELL

SLOPE STAKE LINE

PROP LIMITED ACCESS R.O.W.

HEDGE LINE
PS..

WATER TABLE (PROFILES)

ADJ

CONTIGUOUS PROPERTY SYMBOL

GAS VALVE

STANDARD PLAN R-96-E
SOIL EROSION & SEDIMENTATION
SILT FENCE

TREE LINE

26
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2

STANDARD PLAN R-96-E
SOIL EROSION & SEDIMENTATION
CHECK DAM 37

SBOR 1

BM 1

GRADING EASEMENT

STANDARD PLAN R-96-E
SOIL EROSION & SEDIMENTATION
INLET PROTECTION FABRIC DROP 29
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ADA PARKING DETAILS

PROPOSED ACCESSIBLE SIGNAGE
TYP

PAVT MRKG, PREFORMED
THERMOPLASTIC, ACCESSIBLE SYM
TYP

PAVT MRKG, WATERBORNE, FOR REST AREAS, PARKS & LOTS, 4 INCH, BLUE
TYP ACCESSIBLE SPACES ONLY

3
HMA PAVEMENT DETAIL

6" OF AGGREGATE BASE

1
2

1

IDENT.    PAY ITEM                                RATE #/SYD              GRADE             REMARKS 
PERFORMANCE

HMA APPLICATION TABLE

   HMA BOND COAT        0.05-0.15 GAL/SYD (FOR INFORMATION ONLY)

HMA, LVSP 165 58-28 TOP COURSE, AWI = 220

2 HMA, LVSP 165 58-28 LEVELING COURSE

NOT TO SCALE

EX GROUND

SLOPE RESTORATION

12" OF SUBBASE, CIP

1:4 OR FLATTER

45° BEND

6" RISER

6" X 6" WYE BRANCH

6" PVC SAN. SEWER

INSTALL FERNCO, LOGAN, OR
EQUAL COUPLINGS WITH
STAINLESS STEEL CLAMPS

45° BENDS AS NEEDED

1/2" X 24" GALVANIZED STEEL PIPE
WITH STAINLESS STEEL CLAMPS

THREADED PLUGTOP OF PLUG IS TO BE INSTALLED
1" BELOW FINISHED GRADE
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SANITARY SEWER CLEANOUT AND SERVICE DETAIL

45°

FINISH GRADE

COVER LABELED "WATER"
LOCATE AT EDGE OF R.O.W.
UNLESS OTHERWISE DIRECTED

CURB BOXVARIES

1" TYPE "K"
COPPER TUBING

CURB STOP

UNION ADAPTER

CORPORATION STOP

TAPPING SADDLEWATERMAIN

6'
 M

IN
IM

U
M
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O

VE
R

WATER SERVICE LEAD DETAIL

0'
-1

 3 8"
 M

IN
0'

-2
 1 8"

 M
AX

0'-1" MIN
0'-1 58" MAX

0'-1" MIN
0'-3 34" MAX

3'
-6

" ±
 1

" (
M

IN
)

ONLY

PARKING
RESERVED

7'
-0

"
1'

-6
"

1'

5
16" BOLT

5
16" LOCK WASHER
AND NUT

ACCESSIBLE SIGNAGE DETAIL

MOUNTING SECTION

POST SECTION

POST MOUNTED ELEVATION

SIGN 3 LB. U-CHANNEL STEEL POST

THICKENED EDGE SIDEWALK DETAIL
NO SCALE

6"

6"

3"

3"

SLOPE PER PLANS

VA
R
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ER
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AN

S
TW ELEV

EM ELEV

6"

TARGET AIR VOIDS SHALL BE REDUCED TO 3.0%.

USE OF RECYCLED ASPHALT SHINGLES (RAS) IS PROHIBITED.

PAVT MRKG, WATERBORNE, 4 INCH, YELLOW
CROSS HATCHING SHALL BE AT A 45° ANGLE AND 2' O/C SPACING
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EX DETENTION AREA

EX DETENTION AREA

EX HMA

0 20 40 60

SCALE 1" = 20'

PLACE SILT FENCE PRIOR TO BEGINNING CONSTRUCTION

PLACE SILT FENCE PRIOR TO BEGINNING CONSTRUCTION
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EX DETENTION AREA

EX DETENTION AREA

MATCH EX HMA

0 20 40 60

SCALE 1" = 20'
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PROPOSED BUILDING
80'x80'

PR
OP 
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PROP 8" SAN LEAD

PROP HMA SURFACE

PROP 12" NONREINF CONCRETE PAVEMENT

PROP 50' OF 18" CSP PIPE

22'

15
'

193'

93
'

80'

20'

20
' 10'

TYP
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80'

80'
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'

29'
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24'
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24
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PROP THICKENED
EDGE SIDEWALK
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E 19919735.46

N 648685.69
E 19919542.46

N 648605.69
E 19919542.47 N 648605.69
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R25'
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R25'R25'

R20'

EX WATER VALVE

ALL PAVEMENT MARKING EXCEPT ACCESSIBLE SPACES WILL
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SAN SEWER INV ---.--

TAP INTO EX SAN SEWER MH
INV ELEV ---.--
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MATCH EX HMA
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SECTION 15.000
 MECHANICAL GENERAL PROVISIONS

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, Owner's Instructions, including all incidental and related items necessary to complete installation and successfully test and start up and
operate in a practical and efficient manner the Mechanical Systems indicated on Drawings and described in each Section of Division 15 Specifications and conforming with all Contract Documents.

B. Bidding: the Contractor shall bid the project in strict accordance with the plans and Specifications.  Alternative methods or materials, beyond those indicated as "Base Bid", proposed by the Contractor shall be in the form of a
voluntary alternate, with all details indicated, and a separate add or deduct price for these changes submitted with the Contractor's bid.   (Reference General Requirements - Product Substitutions)

C. Mechanical systems complete and in place, shall include the following:

SECTION 15.000 MECHANICAL GENERAL PROVISIONS
SECTION 15.050 BASIC MECHANICAL MATERIALS AND METHODS
SECTION 15.140 SUPPORTS AND ANCHORS
SECTION 15.260 THERMAL INSULATION
SECTION 15.410 PLUMBING PIPING
SECTION 15.430 PLUMBING SPECIALTIES
SECTION 15.890 DUCTING
SECTION 15.985 SEQUENCE OF OPERATION
SECTION 15.990 TESTING, ADJUSTING AND BALANCING

D. The General Provisions of this Contract, including General and Supplementary Conditions and other General requirements Sections, apply to the Work specified in this Section.

E. This Section is not intended to supersede, but to clarify the definitions in Division 1, General Requirements and Supplementary Conditions.

F. Drawings and Specifications:

1. Drawings and Specifications are intended to complement each other, and all work specified and not shown or work shown and not specified shall be provided as though mentioned in both specifications and drawings.

2. Minor items and accessories or devices reasonably inferable as necessary to the complete and proper operation of any system shall be provided by the Contractor or Subcontractor for such system, whether or not they are
specifically called for by the specifications or drawings.

3. Drawings are diagrammatic and indicate general arrangement of systems and work included in the Contract, and shall serve only as design drawings, to represent design intent for general layout of various equipment and
systems and not intended to be scaled for rough-in measurements or to service as measured shop drawings.

4. If directed by the Engineer, the Contractor shall, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades or for proper execution of the work.  (Refer to General
Requirements for co-ordination between trades).

1.02 RELATED WORK

A. Section 16000 - Electrical General Provisions
B. All building construction documents.

1.03 COORDINATION OF WORK

A. Responsibility:

1. The Mechanical Contractor shall be responsible for his Sub-Contractors and Suppliers, and include in his bid all materials, labor, and equipment involved, and install in accordance with all local customs, codes, rules, regulations,
jurisdictional awards, and decisions; and secure compliance of all parts of the Specifications and Drawings regardless of Sectional inclusion in these Specifications.

2. The Mechanical Contractor and Sub-Contractor shall be responsible for all tasks applicable to their trades as directed by the General Contractor, in accordance with the Specifications, Drawings, and code requirements, and shall
be responsible for coordinating locations and arrangements of their work to give best results with all other relevant Mechanical, Architectural, Structural and Electrical Contractors' Specifications, Drawings and shop drawings.
Coordinate work so that sprinkler heads, lights, diffusers, etc. are coordinated into Project and are installed per the architectural reflected ceiling plan.

B. Site and Project Document Examination:

1. Submission of a proposal is considered evidence that the Contractor has visited site and acquainted themselves with all existing conditions, made all necessary measurements, examined the Drawings and Specifications of all
trades, including Mechanical, Architectural, Structural, and Electrical, and has fully informed himself with all Project and site conditions, and is proficient, experienced and knowledgeable of all standards, codes, ordinances,
permits and regulations which affect the installation of his respective trade, and that all costs are included in his proposal.

2. No allowance shall subsequently be made in his behalf for extra expense incurred due to failure or neglect on his part to make this visit and examination.

3. The Mechanical Contractor and/or Sub-Contractor shall obtain all required permits and assessments have been obtained prior to starting work. Contractor shall verify requirement to include privilege fees and permits as part of
his formal bid, as described in General and Supplementary Conditions.

4. It is the responsibility of the Contractor to notify the Engineer, prior to submitting his bid, of any potential problems that he has identified during his site visit or from examination of the Contract documents.

C. General Supports:

1. Provide all necessary angle and channel brackets or supplementary steel as required for adequate support for all piping, specialties, and equipment which is hung or mounted above floor.  No trade shall hang equipment from
work of another trade (such as sprinkler lines hanging from heating lines or electrical conduit).  Secure approval from Architect, in writing, before welding or bolting to steel framing or anchoring to concrete structure.

2. Where piping or equipment is suspended from concrete construction, set approved concrete inserts in formwork to receive hanger rods, such as Unistrut or Powerstrut, and where installed in metal deck, use Ramset or Welds as
required.

D. Access Panels:

1. No valve, trap, control, fire damper, duct access opening, etc., shall be installed in inaccessible locations without access panels.  Any subcontractor having items requiring access shall also include access panels for same unless
Drawings indicate otherwise.  Contractor shall be responsible for quantities of panels and receive approval for locations of panels from Architect/Engineer before installation.

2. Any wall, ceiling, or floor access panels required shall be equal to Milcor with hinged door and latch.  Those in walls or floor shall be type to accept finished surface material.  Those in ceiling shall be exposed metal.

3. Removable ceilings or sections of ceilings are acceptable as access panels.  Panels in rated construction shall have U.L. label and proper rating and construction to match partition, ceiling, or roof assemblies in which they occur.

4. Purchase proper access panel, coordinate location, have General Contractor  install access panel, and reimburse for installation.  This trade is to coordinate the access panel manufacturer with the architectural access panels.

E. Field Changes:

1. This Contractor shall not make any field changes which affect timing, costs, or performance without written approval from the Architect/Engineer in the form of a Change Order, Field Change Order, or a Supplemental
Instruction.  In special circumstances, verbal approvals pending paperwork may be acceptable.  The Contractor assumes liability for any additional costs for changes made without such instruction or approval.  Should any
unauthorized change be determined by the Architect/Engineer as lessening the value of the project, a credit will be determined and issued as a change to the contract in accordance with the General Requirements.

1.04 STANDARDS, CODE AND PERMITS

A. Refer to General Requirements and Supplementary Conditions.

B. All work installed under Mechanical Sections shall comply with latest edition of applicable standards and codes of following:

ADAG Americans with Disability Act Guidelines, Title III
ASA American Standards Association
ASME American Society of Mechanical Engineers
SMACNA Sheet Metal & Air Conditioning Contractor Association
NSF National Sanitation Foundation
ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers
ASTM American Society of Testing Materials
ANSI American National Standards Institute
AGA American Gas Association
AWWA American Water Works Association
NFPA National Fire Protection Association
IBR Institute of Boiler and Radiator Manufacturers
AWS American Welding Society
UL Underwriter's Laboratories
NEMA National Electric Manufactures Association
NESC National Electric Safety Code (H13)
ARI American Refrigeration Association
OSHA Occupational Safety and Health Act
ABMA American Boiler Manufacturers Association
BOCA Mechanical and Plumbing Code as Amended by State of Michigan
CAGI Compressed Air and Gas Institute

C. All work shall be provided and tested in accordance with all applicable local, county, and state laws, ordinances, codes, rules, and regulations.

D. Contractor shall give all notices, file all drawings, obtain necessary approvals, obtain all permits, pay all fees, deposits, and expenses required for installation of all work under this Contract.

E. No work shall be covered or enclosed until work is tested in accordance with applicable codes and regulations, and successful tests witnessed and approved by authorized inspection authority. Written approvals shall be secured by
Contractor and kept on file for inspection by the Engineer.

F. In general, all material, where applicable, shall be labeled or listed by Underwriters' Laboratories, Inc.

G. In the event that plans and specifications conflict with any rules, regulations, or codes applying, said rules, regulations, and codes shall govern the Contractor.

1.05 SUBMITTALS

A. Shop Drawings:

1. After a schedule of Sub-Contractors is approved by the Engineer, submit PDF files of shop drawings with one device or fixture of each type clearly identified (high-lighted, bolded, underlined, etc.) in each set on equipment and
materials indicated on drawings or in the specifications.

2. Submit complete manufacturer's shop drawings of all equipment, plumbing fixtures, accessories, and controls, including dimensions, weights, capacities, construction details, installation, control methods, wiring diagrams, motor
data, etc.

3. Engineer's approval of shop drawings is for general application only, and is a service that is not considered as a guarantee of total compliance with, or that relieves the Contractor of basic responsibilities under all Contract
Documents, and does not approve changes in time or cost.

4. After approval, each Contractor is responsible for expeditiously providing information to all other trades involved in, or affected by, installation of his equipment and work.

B. Operating and Maintenance Instructions and Manuals:

1. Each Contractor shall provide for all major items of equipment two (2) copies, in 3-ring notebooks, of indexed sets of operating and maintenance instructions to Engineer for approval.  After approval, manuals will be given to
Owner by Engineer.

2. Manuals shall include a complete set of shop drawings submitted, repair parts lists, manufacturer's standard equipment manuals, valve tag schedule, and automatic control diagrams, all indexed with tabs for each section.

a. Operating Instructions:
Typewritten instructions regarding the starting and operating of all equipment and accessories.  Operating instructions shall be encased in plastic and mounted in mechanical room.  Provide additional copies of above
materials in 3-ring notebooks.  Operating instructions within notebooks shall also include locations of temperature control devices, switches, and equipment (including air handlers, pumps, etc.).  Also, include steps of
trouble-shooting and describe areas served by equipment.

b. Maintenance Instructions:
Provide a list of all mechanical contractors and subcontractors, including contact person and day/night telephone numbers.  Upon completion of work, provide for periods not less than four (4) hours, competent person to
instruct Owner in operation and maintenance of mechanical systems, equipment, controls, etc.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Standards:

1. All products shall be provided by established manufacturers regularly engaged in making the type of materials to be provided and shall be complete with all parts, accessories, trim, finish, safety guards and other devices and
details needed for a complete installation and for the intended use and effect.

B. Substitution and Changes:

1. Contractor and/or Equipment Supplier may propose alternate equipment or materials of equal quality, function, durability, and appearance as described and permitted in Specification Section 15000, 1.01.B.  The substitution will
take the form of an "Add-Deduct" at the time of bid submittal.  It is the submitter's responsibility to provide sufficient material for review as may be required by the Engineer's office.  Acceptance and approval is the
responsibility of the Engineer.

2. No substitutions will be accepted, except as authorized in a Project Addendum.

3. Contractor and/or Equipment Supplier is liable for any added costs to himself or others, and is responsible for verifying dimensions, clearance, and roughing-in requirements, when product not specifically named or described as
the basis of design is used. The Contractor is responsible for advising other Contractors of variations and, if requested, submitting revised drawing layout for approval of the Engineer.

C. Explanation of Scheduled Manufacturers:

1. Base Bid.  This term designates that this equipment will be the product which the contractor generates his bid from.  It is usually a component that is critical to maintaining the design intent.  No other equipment suppliers will
be allowed to bid as an equal.

2. Based On.  This term designates that the equipment is designed around a certain product.  Products of equal status are listed and may be bid as if they were the basis of design.  The based on equipment shall serve as the
standard to which equals will be judged.

2.02 ELECTRICAL REQUIREMENTS

A. Motor Starters and Controls:

1. Electrical Contractor shall provide all manual or magnetic motor starters as required for motors as indicated on the Electrical Drawings and specified in Division 16.

2. Mechanical Contractor shall provide factory installed motor starters and/or safety switches, integral with packaged equipment, containing thermal over current protection in ungrounded conductors with heater coils selected for
specific motor usage for motors.

3. "Package equipment" shall be defined as Mechanical, Architectural, Civil, or other Trade's equipment, and which is specified in other divisions of this specification, and which shall be furnished and installed complete with all
associated electrical components by those trades.

Other Trades providing package equipment shall also provide both integral and remotely located devices if necessary for a complete system, ready for operation except for a single incoming power source.  These devices may
include main disconnect switches, heavy duty disconnect switches, starters, control transformers, interlocks, relays, fuses, terminal blocks, capacitors, wire, wire and devise identification, conduit, and other necessary
components.

Any special work to be provided under this division of the specifications outside the definition of package equipment shall be as noted on the drawings accompanying these specifications, or as specially noted after the package
equipment list entry hereinafter.

B. Electrical Wiring and Controls:

1. Mechanical Contractor shall provide all motors, drives, and controllers integral to packaged equipment and factory mounted controls for all mechanical equipment.  When pre-wired equipment is used, control circuit shall be
separately fused at control transformer, and shall always revert to a fail-safe condition.

2. Mechanical Contractor shall provide electrical devices requiring mechanical/electrical connections, such as pressure switches, limit switches, float switches, solenoid valves, motor operated valves, etc.

3. Electrical Contractor shall install power wiring and conduit to motors and/or factory mounted control panels as indicated on Drawings or in specifications.

4. All electrical wiring work by Mechanical Contractor shall be in accordance with Division 16 requirements.

PART 3 - EXECUTION

3.01 CONNECTIONS AND SERVICES

A. Connections to Existing Lines Within Building:

1. Where existing lines are indicated on Drawings, connection shall be on an "as found" basis.  Include all necessary costs to make proper connection.

2. Locate, identify, maintain, and protect existing mechanical services passing through demolition area and serving other areas outside the demolition limits.  Maintain services to areas outside demolition limits.  When services
must be interrupted, install temporary services for affected areas.

B. Connecting Into Existing Facility and Street Lines:

1. Connection into existing service and street lines shall be on an "as found" basis.  All service interruption shall be coordinated with Owner and public utility.  No interruption of utilities shall be made without prior arrangement
with Owner.

2. Locate existing underground utilities in excavation areas.  If utilities are indicated to remain, support and protect services during excavation operations.

C. Continuity of Services:

Continuity of all existing utility services in building shall be maintained throughout construction period.  Where new services are to be tied into existing services, it shall be done when and as directed by Owner, General Contractor,
or Engineer.

3.02 CLOSEOUT

A. Final Acceptance:

Final acceptance and payment will only be made after the final check list completion and receipt at Engineer's office of:
All Guarantees/Warranties
Test Reports
Operating and Maintenance Instruction Manuals (2)
Record Drawings (As-Built)
Certificates of Inspection
Lubrication and Valve Charts
Maintenance Contracts, if required
Spare Parts (i.e. filters, etc.)
Test and Balance Reports - Air and Hydronic
Boiler Start-up Report

B. Certificates of Inspection and Test Reports:

The Contractor is to provide the Engineer with evidence that the installation has been inspected and approved by municipal or state inspector having jurisdiction over that phase of work involved, i.e., plumbing, heating, boiler, fire
protection, refrigeration, etc.

C. Guarantees and Warranties:

1. During the one year guarantee period (except if General Requirements specify a longer warranty period), make two complete inspections (at approximately 3 months and 10 months) of all systems, fixtures, equipment, safety
devices, and controls to ensure that the equipment is operating properly, and report to the Engineer in writing.  The visits are to be coordinated with the owner.

D. Record Drawings:

1. Maintain a white-print set of Mechanical Contract Drawings in clean, undamaged condition for mark-up of actual installation on Contract Drawings, which vary substantially (i.e. location of piping, ductwork, size changes, etc.)
from the work as shown.

E. Operating and Maintenance Instructions:

1. Provide instruction of Owner's personnel in operation and maintenance procedures for all systems equipment such as boilers, HVAC equipment, temperature controls, etc.

2. Provide the Owner with instructions on the location of hand valves, and other concealed items, etc.

F. Placing Systems into Operation:

1. Mechanical Contractor shall be responsible for all start-up procedures, system checks and balancing, and coordinating work of other Contractors and Sub-Contractors to assure cooperation.

2. All equipment shall be installed, tested and operated in accordance with the manufacturer's recommendations at normal operating conditions.

3. Permanent equipment may be operated during construction only with adequate protection from damage and dirt by filtering of air using minimum 30% efficient filters or straining of fluids, and replacing as often as necessary to
keep mechanical systems reasonably clean and dust free and replacement at turnover to owner.

4. Place all systems into operation, when weather or other considerations require their use. Perform repair, adjustment and balancing operations as often as required to assure satisfactory operation before final acceptance.

5. Check, test and adjust pressure reducing and relief valves, thermometers, gauges, meters, safety controls and devices, and other instruments and controls to assure proper operation.
6. Tests:

a. Make necessary tests to provide leak-proof and code-tested system under operation.  Make tests before work is concealed or covered and perform all necessary repairs as required or as otherwise indicated by test results.

b. See subsequent trade sections for additional requirements.

c. Soil, waste, and vent piping shall be closed and tested with water at head equal to highest fixture.

d. Domestic hot and cold water piping and all heating lines shall be tested at 125 PSI.  Gas piping shall be tested at 125 PSI with soap bubbles.

G. Adjustments and Balancing:

1. Subsequent to the installation of the heating, piping, and air distribution systems and upon the beginning of operation, the Contractor shall make all necessary adjustments to equipment, control dampers, fans, and any other
equipment installed by him under this Contract so as to ensure proper operation of the same. The Contractor shall be responsible for balancing the air system to deliver the air quantities shown on the Plans.  This shall include
changing fan speeds, belts, drive, sheaves, and drive guards as required to properly balance these systems.  The Contractor shall be responsible for balancing the hydronic system to deliver the flow required to service each
device as shown on the plans.  This shall include changing impellers, pumps, auto flow control valves and circuit setters, as required to properly balance these systems.  The Contractor shall have an independent AABC or NEBB
subcontractor submit (2) copies of his balancing work sheets indicating preliminary and final results.  All balancing shall be performed as specified in the SMACNA Manual and ADC Standards.  Balancing must be completed
and report submitted before Engineer completes final check list.

3.03 GUARANTEES AND WARRANTIES

A. All labor, materials and equipment shall be guaranteed by Contractor and/or warranted by the Manufacturer for one year after acceptance date and/or one normal continuous complete season's operation applicable to equipment or
system except where specified longer for special equipment.  Contractor shall secure such warranty from all Suppliers or the Contractor will assume the warranty and issue an Insurance Policy to the owner.

B. Acceptance date of substantial completion shall be Owner occupancy as determined by Architect/Engineer.

C. Contractor shall make all necessary alterations, repairs, adjustments, and replacements during guarantee periods as directed by Architect/Engineer to comply with Drawings and Specifications at no cost to Owner.  The Contractor
shall repeat as often as necessary to give satisfactory system in opinion of Engineer.

D. Repair or replacements made under guarantee shall bear further one year guarantee from date of acceptance of repair or replacement.

3.04 COMMISSIONING SERVICES

A. All services and requirements of the commissioning agent (CA) shall be completed in a timely manor.

B. All reports, training, and TAB services shall be completed as required in construction documents.

END OF SECTION

SECTION 15.050
BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

This Specification is intended to describe general mechanical systems' methods and materials.

1.01 RELATED WORK

A. Section 15000 - Mechanical General Provisions
B. Section 16000 - Electrical General Provisions

1.02 WORKMANSHIP

A. Install work in accordance with best practice of trade.

1. Install new piping and ductwork straight and true with no unnecessary offsets and parallel with walls, beams, floors, or ceilings.

2. Install new piping so as to be completely drainable.  Provide drain cocks and capped hose adapters at all low points in piping system.

3. Provide for expansion and contraction of piping at bends or risers.  Install piping so as to be free from pockets due to sagging.

4. Where no elevation is indicated, piping and ducts suspended above and/or below ceilings shall be hung as high as possible.

5. No piping shall be installed in a manner which will interfere with necessary passage or head room, with operation of any doors or windows, with ductwork, lay-in ceiling panels, lighting outlets or fixtures, or Owner's equipment.

6. No piping over electrical equipment, elevator machine rooms, electrical rooms, and telephone rooms without prior approval from Architect/Engineer.

1.03 PIPES AND PIPE FITTINGS

A. General:

1. Coordinate with work of other trades.  Piping shall not be supported from ductwork or piping of other trades.

2. Support piping from structure using approved hangers; pipe straps shall not be permitted.

3. Allow for adequate expansion and contraction while maintaining alignment.  Provide expansion joints or loops as required.

4. Use reducing fittings when changing pipe sizes.  Bushings and "Orange Peeling" shall not be permitted.

5. Terminate piping to fixtures and equipment furnished by others including stop valves.

6. Install strainers on the supply side of each control valve, pressure reducing or regulating valve, solenoid valve, and elsewhere as indicated.

7. Install unions adjacent to each valve, and at the final connection to each piece of equipment and plumbing fixture having 2" and smaller connections, and elsewhere as indicated.

8. Dielectric Unions: Provide dielectric unions with appropriate end connections for the pipe materials in which installed (screwed, soldered, or flanged) which effectively isolate dissimilar metals, to prevent galvanic action, and stop
corrosion.

9. Install flanges in piping 2-1/2" and larger, adjacent to each valve, at the final connection to each piece of equipment, and elsewhere as indicated.

10.Install sectionalizing valves at main branch lines where branch connects into mains.

11.Fit all openings in piping with temporary plugs and caps during construction.

12.Insulating couplings shall be installed at all locations where copper piping connects to other metals and in gas piping at meter connections.

13.If leak occurs, pipe or fitting shall be replaced with new length or fitting.  Ream out all pipe ends.  Clean out debris and excess oil before installing.  Use approved lubricant for all threaded joints.  Do not stop leaks by adding
caulking to joints.

14.Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade of floors, unless indicated otherwise.

15.Locate groups of pipes parallel to each other, spaced to permit applying full insulation and servicing of valves.

16.Fire Barrier Penetrations: Where pipes pass through fire rated walls, partitions, ceilings, or floors, the fire rated integrity shall be maintained.  Refer to Architectural Drawings or Plans indicating walls, floors, or ceilings requiring
ratings and the amount of rating.

17.Drip Pans: Provide drip pans fabricated from corrosion-resistant sheet metal with watertight joints, and with edges turned up 2-1/2" with reinforced top.  Provide hole, gasket, and flange at low point for watertight joint and 1"
drain line connection.

18.Drip Pan Installation: Locate drip pans under piping, passing over or within 3" horizontally of electrical equipment, under roof relief vents, and elsewhere as indicated.  Hang from structure with rods and building attachments,
attach rods to sides of drip pan.  Brace to prevent sagging or swaying.  Connect 1" drain line to drain connection, and run to nearest plumbing drain or elsewhere as indicated.

B. Sleeves and Escutcheons:

1. Piping passing through concrete and masonry walls and floors shall be sleeved; wall sleeves shall be cut back 3/8" from face of wall.

2. Sleeves shall be fabricated from sections of steel pipe, 1/2" to 1" larger than pipe or insulation.

3. Sleeves passing through floors shall extend 3/8" above floor.  Void between sleeve and pipe shall be caulked water tight.  Use fire-rated sealants at rated floors and walls.

4. Sleeves shall be permanently mortared in.

5. Where pipes pass through exterior walls, seal pipe penetrations through exterior walls using sleeves and mechanical sleeve seals.  Pipe sleeves smaller than 6" shall be steel; pipe sleeves 6" and larger shall be sheet metal.  Pipe
to be sealed with 100% Silicone caulking to create an air tight seal.

6. Wherever pipes are exposed and pass through walls, floors, partitions, or ceilings, they shall be fitted with chromium plated escutcheons, held in place by internal spring tension.  Escutcheons shall be large enough to fit over
insulation on insulated pipes.

7. Plumbing vent stacks passing through roofs shall have a vent collar/seal installed.

C. Pipe Joints:

1. Steel Pipe Joints:

a. Pipe 2" and Smaller: Thread pipe with tapered pipe threads in accordance with ANSI B2.1.  Apply pipe joint lubricant or sealant suitable for the service for which the pipe is to be used.

b. Pipe Larger than 2": Weld pipe joints for steel pipe (except for exterior water service pipe) in accordance with ASME Code for Pressure Piping, B31.

2. Brazed and Solder Joints: For copper tube and fitting, braze joints in accordance with ANSI B31.1.0 - Standard Code for:

a. Pressure Piping, Power Piping; ANSI B9.1 - Standard Code for Mechanical Refrigeration.

b. Solder:  Type of solder shall conform to following schedule:

- Hot and cold water and recirculating lines - lead free solder.
- Heating piping - lead free solder.
- Drain piping - lead free material if possible.
- Condensate drain piping - lead free solder
- Refrigerant hot gas and liquid lines - silver braze.
- Refrigerant suction lines - silver braze.
- Refrigerant line connections to equipment - lead free solder.

3. Welding:

a. Qualifications:  Welders shall be qualified according to provisions of ASME Standard Qualifications for Welding Procedures, Welders and Welding Operators, or ASME Boiler and Pressure Vessel Code for class of piping being
welded.  Submit welding qualifications for all welders on project when requested by Engineer.

b. Welding Procedure:  Preparation of base metals and welding procedures shall conform to ASME American Standard Code for Pressure Piping.

c. Filler Material:  Conform to ASTM Specifications compatible with base metal being welded.

d. Field Fabricated Fittings:  Mitered or segmental elbows, swages, orange-peel, bull plugs, or similar construction will not be permitted.

e. Branch Connections:  Welding of branch connections directly to run will be permitted in lieu of tees, laterals, or crosses when branch sizes are less than 1/2 of main size unless detailed otherwise.  Branch pipe shall not
project beyond inside of main.  Failure to comply with accepted standards of workmanship in making weld-in branch lines shall require that these connections be removed and replaced with ASA B 16.9 fittings.

4. Caulked Joints:

a. Provide thick ring of oakum tightly into hub of pipe, pour hub full of non-lead material and caulk.  Connections between steel and cast iron pipe shall be caulked with oakum and non-lead material.

b. Tyler "XH" extra heavy TY-Seal Gaskets may be used in lieu of caulked joints for buried cast iron pipe.

5. Mechanical Joints or Shove-On Joints:  Follow manufacturer's recommendations for joint assembly.  Provide socket clamps with tie rods at all dead ends, run outs, direction changes, and similar locations where other means
of anchoring are not provided.

D. Pipe:

1. Steel Pipe:

a. Highest quality, mild steel.

b. Manufacturer's name shall be stamped or rolled into each length of pipe.

2. Black Steel Pipe:

a. Pipe:  Schedule 40, ASTM-A-120.
Use:   Above ground gas piping.

b. Screwed Fittings:
Use:  2" and under accessible locations.

i. Type: 150# malleable iron-banded.

ii. Unions:  Ground bronze to iron seat with extra heavy body and nuts.

iii. Nipples:  Same as pipe, except use Schedule 80 for short and close nipples.

c. Welded Fittings:
Use:  Over 2" and non-accessible locations.

i. Type:  150# W.P. - conforming to ASTM A234 Grade WAPB, and U.S.A.S. B 16.9 butt weld.

ii. Elbows:  Long radius, butt weld.

iii. Unions:  Companion flanges, 150# raised face, slip-on conforming to U.S.A.S. and ASTM specifications; use welding neck flanges at pump connections.  Flanges shall have American Standard Template drilling.

3. Galvanized Pipe:  Schedule 40, ASTM A-120.  Screwed fittings for waste, drain, and vent piping.

E. Sanitary Pipe and Storm Water Pipe and Fittings:

1. ABS Pipe:

a. Sanitary Sewer and Storm Water Piping, Buried Beyond 5 Feet of Building: ABS pipe: Schedule 40 ASTM F 628 or ASTM D 2282 - 99(2005).  Fittings:  ABS.

b. Sanitary Sewer and Storm Water Piping Above Grade (In Exposed Areas):  ABS pipe:  If used in exposed areas, piping must be covered with minimum 1" fiberglass insulation with approved fire resistance rating.  NOTE:
Exposed is defined as a pipe that is exposed to view or installed above an accessible ceiling inside a building.  Not approved for vertical runs in interior walls.

2. PVC Pipe:

a. Sanitary Sewer and Storm Water Piping, Buried Beyond 5 Feet of Building: PVC pipe: ASTM D3033 or D3034, SDR 35.  Fittings:  PVC.  Joints: ASTM F477, elastomeric gaskets.

b. Sanitary Sewer and Storm Water Piping, Buried and Above Grade, but Concealed Within Building:  PVC pipe: ASTM D2665, D3034.  Fittings: PVC.  Joints: ASTM D2855, solvent weld.  NOTE:  Concealed is defined as a pipe
that is contained within a wall or in a fire rated chase.

c. Sanitary Sewer and Storm Water Piping Above Grade (In Exposed Areas):  PVC pipe:  ASTM D2665, D3034.  Fittings:  PVC.  Joints:  ASTM D2855, solvent weld.  If used in exposed areas, piping must be covered with
minimum 1" fiberglass insulation with approved fire resistance rating.  NOTE:  Exposed is defined as a pipe that is exposed to view or installed above an accessible ceiling inside a building.

d. Not approved for vertical runs in interior walls.

3.  Cast Iron Pipe:

a. Sanitary Sewer and Storm Water Piping Above Grade (In Exposed Areas):  Cast iron  ASTM A74; C1SP1 301.  Fittings:  ASME B16.4; ASME B16.12.  NOTE:  Exposed is defined as a pipe that is exposed to view or installed
above an accessible ceiling.

b. All vertical runs of Sanitary Sewer and Storm Water are to be run in Cast Iron.

4. Chrome Plated Drain Lines:  Use chrome plated drain lines for all exposed piping under sinks, etc.

F. Copper Pipe and Fitting (Domestic Water - Above Ground/Underslab & Heating):

1. Pipe: Conform to ASTM Specifications.  Pipe shall be color coded or marked at factory for identification.  Tubing shall conform to following:

a. Above Ground:  Type L hard drawn, ASTM B-88.

b. Buried:  Type K, annealed temper, ASTM B-88.

c. Refrigeration:  Type ACT, hard drawn, ASTM B-280.

d. Drainage:  Type DWV, ASTM B-306.

e. Exposed:  Use chrome plated piping for all exposed domestic water piping for sinks, toilets, urinals, etc.

2. Fittings:

a. General Service:  Sweat type, wrought copper (cast fittings permitted only where wrought copper is not manufactured).  Long radius elbows.

b. Drainage:  Sweat type, wrought copper, drainage pattern.  Specialty items such as closet elbows may be cast brass.

G. Plastic Pipe and Fittings (Domestic Water - Underslab):

a. Pipe:  Schedule 80 ABS - conform to ASTM D2282-99(2005) and MIL-STD-129, 160 psi working pressure.

b. Fittings: ABS

H. Grooved Piping:

1. Pipe:  Schedule 10 ASTM A-120 with factory supplied roll grooves that meet grooved coupling manufacturers latest specification.  All field roll grooves must be measured with a pi-tape and meet specification prior to coupling
assembly.  Note:  This assembly method is important and joints will be randomly field checked by the engineer.

2. Gaskets:  Gaskets must be Grade E with a Flushseal center leg design as provided by Victaulic Company of America or engineer approved equal.  All product submittals must be approved prior to bidding.  All gaskets must be
lubricated with a non-petroleum based lubricant compatible with the grooved coupling manufacturers gasket.  Approved grooved coupling manufacturers:  Victaulic only.

3. Fittings:  All grooved fittings must be domestic and of one manufacturer.  All grooved fittings must be manufactured of ASTM A-536 Ductile Iron.  Approved grooved fittings manufacturers are Victaulic Company of America.

4. Couplings:  All grooved couplings must be domestic and of one manufacturer.  All couplings shall be Zero-Flex rigid design.  All couplings must be installed as per the manufacturers latest recommendations.  Provide all
necessary anchors, supports and restraints per the manufacturers recommendations for all grooved pipe systems.  Three (3) flexible grooved Style 77 or 75 couplings may be used at all pumps in lieu of flex connectors.

5. Grooved Valves:

a. All grooved butterfly and check valves must be of one domestic manufacturer and shall be rated to 300 PSI.  All grooved valves shall have an internal and external PPS coating and the disc liner must be consistent with that
of the grooved coupling gasket and be compatible for the service.  All grooved butterfly valves must have a blowout proof stem.  The disc and stem must be of a one piece ductile iron construction.

b. Butterfly Valves 2" - 6" must have a 10 position lever lock handle and valves above 6" must have a gear operator.

c. Tour & Anderson circuit balancing valves series 787 threaded, series 786 solder end & 789 grooved end arc are approved for heating services.

6. Straining Devices:  Victaulic S/730 Tee strainer & 731 Suction Diffuser are approved for heating services.

1.04 VALVES

A. All valves shall be of same manufacturer.

B. Where grooved piping system is specified, groove end butterfly valves equal to Victaulic.

C. Valves are rated for 125 PSI service.  Provide higher rated (250) PSI valves per system requirements.

D. Valves shall be submitted with shop drawings for various uses.

E. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

F. Install globe valves for throttling, bypass, or manual flow control services.

G. Provide spring loaded check valves on discharge of water pumps.

1.05 PIPING SPECIALTIES

A. General:  All piping systems shall be complete with all specialties and appurtenances required for complete operating system.

B. Expansion Loop Guides:  Two installed on each side of loops, securely anchored to building structure.

C. Expansion Joints:  Iron body, internal guides, stainless steel bellows.  Piping shall be properly guided at all expansion joints and at intermediate locations as recommended by manufacturer.

D. Mechanical Type Couplings:  Victaulic.

E. Insulating Couplings:  Install at all locations where copper tubing connects to galvanized iron pipe and gas piping at meter connections.

F. Strainers and Filters:

1. Strainers:  Strainers shall be Y pattern, 125# W.P. iron body for general use and 250 p.s.i. WSP for high pressure process and hydraulic use.

a. Screwed:  For piping 2" and smaller.

b. Flanged or Grooved:  For piping 2-1/2" and larger.

c. Screens:  Monel, cylindrical, reinforced ends.  20 mesh for water; 40 mesh for air, gas.

G. Vacuum Breakers and Backflow Preventers

1. General:  Vacuum breakers and backflow preventers shall be installed in accordance with all applicable codes and as specified.

2. Vacuum Breakers:

a. Domestic Service:  Vacuum breakers shall be provided on all flush valves, hose faucets, laboratory sinks, chemical vats, laundries, swimming pools, process equipment, fittings, and fixtures covered by codes.  Vacuum
breakers shall be chrome plated where located exposed in finished portions of building.

b. Installation:  Vacuum breakers shall be installed above highest fixture they are protecting in such manner that it will preclude back pressure.  Vacuum breakers shall be installed where they will be accessible for periodic
testing and where spillage will not be objectionable.

3. Backflow Preventers:

a. General:  Backflow preventers shall be installed in all systems where domestic water is subject to contamination due to reduced pressures causing backflow such as heating and cooling system make-up water, lawn
sprinklers, and all areas designated by local codes as health hazard.  Backflow preventers may serve more than one piece of equipment or system as long as cross contamination between systems is not objectionable.
Backflow preventers shall be of reduced pressure, dual, spring loaded, check; intermediate vacuum breaker.

b. Installation:  Backflow preventers shall be installed in horizontal position in open accessible for maintenance and periodic inspections and testing.  Backflow preventers shall be piped with drain line to nearest floor drain.
Drain shall terminate at floor drain with minimum of 12" air gap and in area not subject to flooding or freezing.

c. Drain Pan:  Install galvanized drain pan under all backflow preventers installed above ceilings, pipe 3/4" copper line from drain pan to nearest floor drain or mop sink.  Pan shall be 3" wider and longer than backflow
preventer size.  Depth of drain pan shall be   1-1/2".

1.06 GAUGES AND THERMOMETERS

A. Gauges:  Provide 4-1/2" face glass, aluminum body pressure gauges with adjustable pointer, gauge cocks, and shock reducing snubber.  Each gauge shall be labeled to indicate units in "PSI" or "FT-HD" on gauge face.  Gauge
pressure shall be selected to give approximately two (2) times pressure that gauge will encounter constantly.  (Example: 15 PSI steam gauge range 0 to 30 PSI.)  Install at following locations or as indicated on prints.

1. All heating pumps' inlets and outlets.

2. All domestic hot water pumps' inlets and outlets.

3. Cold water supply at meter outlet or connecting point where cold water supply for new addition connects to old line (if in exposed location).

4. Water meter inlet and outlet.

B. Thermometers:  Thermometers shall be installed on water side and set so that they do not restrict or obstruct fluid flow.  Install at following locations or as indicated on prints.

1. At each heating return line balancing valve that occurs in return main where two or more heat users return water to it.

2. At all three ports of 3-way valves.

3. At domestic hot water tank supply and return pipes, near pump.

4. At inlet and outlet of hot water heating coils.

5. At boiler inlet and outlet.

1.07 DUCTWORK

A. General:

1. Before proceeding with fabrication and installation of ductwork, inspect the contract documents, site conditions and truss shop drawings and determine that the location of work does not interfere with other work.  In case of
interference, notify the Engineer.

2. Provide openings in ductwork where required to accommodate thermometers and controllers.  Provide pilot tube openings where required for testing of systems, complete with metal can with spring device or screw to ensure
against air leakage.  Where openings are provided in insulated ductwork, install insulation material inside a metal ring.

3. Locate ducts with sufficient space around equipment to allow normal operating and maintenance activities.

4. Connect diffusers or troffer boots to low pressure ducts with 5 feet maximum length of flexible duct only in accessible areas where a ceiling is installed. Hold in place with strap or clamp.

5. During construction provide temporary closures of metal or taped polyethylene on open ductwork to prevent construction dust from entering ductwork system.

6. Where ductwork, structure, etc. can be seen behind grilles, registers, diffusers, etc. apply flat black paint to all visual surfaces.

B. Ductwork:

1. General: Non-combustible or conforming to requirements for Class 1 air duct materials, or UL 181.

  
2. Steel Rectangular Ducts: ASTM A525 or ASTM A527 galvanized steel sheet, lock-forming quality, having zinc coating of 1.25 oz per square feet for each side in conformance with ASTM A90.

3. Insulated Flexible Ducts: Flexible duct wrapped with flexible glass fiber insulation, enclosed by seamless aluminum pigmented plastic vapor barrier jacket; maximum 0.23 K value at 75 degrees F.

4. Round Spiral Ducts:  ASTM A-527-71, galvanized steel, spiral locking seam equal to United McGill Uni-Seal.  For underslab ductwork, use United McGill Uni-Coat.

5. Internal Insulated Round Spiral Ducts:  ASTM A-527-71, galvanized steel, spiral locking seam equal to United McGill Uni-Rib k-27.

6. Stainless Steel Ducts:  ASTM A167, type 304.

1.08 SUPPORTS AND ANCHORS

A. General:  Furnish and install all necessary pipe hangers, rollers, and duct hangers required for all systems.  Hanger rod shall be all-thread carbon steel type.  Rod shall conform to ASA B1/1960 Class 2A fit.

B. Ductwork:  Supports and hangers for ductwork and appurtenances shall conform to Manual of Sheet Metal and Air Conditioning Contractors Association, Inc. and latest edition of American Society of Heating, Refrigeration, and Air
Conditioning Engineers Handbook Ducts 36" x 12", or equivalent, and larger, shall be supported by trapeze type hangers.

C. Pipe Hangers:  First two piping supports away from new mechanical equipment supporting 1" diameter pipe or larger shall be isolated from structure by means of vibration and noise isolators.  This piping shall be isolated with
Type "H" Hangers.  Floor mounted piping shall be isolated with Type "S" Spring Mounts for first two supports.  Flexible members shall be incorporated in piping adjacent to all reciprocating equipment.  Where steel supports contact
copper lines, isolate copper from support with PVC sleeve to prevent galvanic corrosion.

1. Vertical Piping:

a. Wall mounted support spacing shall be on not more than 12' centers.  Wall support shall be electro-galvanized pipe clamp with at least 12" of electro-galvanized 1-5/8" x 1-5/8" 12 gauge steel channel anchored to wall with
at least two 1/4" Ramset plated threaded fasteners with 1" or more wall penetration.

b. Vertical pipes through floors shall be supported at each floor.  Support shall consist of riser clamp.  In addition to clamp, attach 1/2" dia. by 1/2" long stud to pipe just above clamp to prevent slipping of pipe.  Stud shall be
of same material as supported pipe.

2. Horizontal Piping:  Clevis hangers blacksteel or approved equal with threaded rods and jamb nuts.  Maximum pipe hanger spacing for Schedule 40 steel pipe shall be as follows:

a. 3/4" to 2" pipe on 8' centers with 3/8" rod.

b. 2-1/2" to 3" pipe on 10' centers with 1/2" rod.

c. 4" on 14' centers with 5/8" rod.

d. 6" to 8" pipe on maximum of 17' centers with 3/4" rod.  (Use maximum 10' centers on precast plank.)

e. 8" pipe - 19' span with 7/8" rod.

3. Attachment to Structure:

a. Steel Joist Attachment:  Grinnell #87 malleable iron "C" clamp (2" pipe and smaller) with lock nut and retaining clips.  Grinnell #229 and #292 (2-1/2" pipe and larger) attach to upper or lower webb of joists as conditions
require and only at panel joints, with two "C" clamps, and two rods, and two clevis hangers so that joist is symmetrically loaded.  Line sizes 1-1/2" and smaller may be hung with only one hanger.

b. Steel Beam Attachment:  Grinnell #87 malleable iron "C" clamp (2" pipe and smaller) with lock nut and retainage clips.  Grinnell #229 and #292 (2-1/2" pipe and larger) attach to either upper or lower flange as field
conditions require with one hanger.

c. Wood Beams and Purlins (for piping under 4" only):  Grinnell #142 1/2" diameter lag screws with bolt thread head of black steel.  Length shall penetrate not less than two-thirds of member depth.  Use welded eye rods such
as Grinnell #287 black steel of rod diameter specified above.  Use 3/8" diameter lag screws for piping 1-1/2" and smaller.

d. Wood Trusses:  Suspend piping from the building structure using one of the following methods:

i. Piping Under 2" Only:  Install Grinnell #142 1/2" diameter lag screws with bolt thread head of block steel.  Length shall penetrate not less than two-thirds of member depth.  Use welded eye rods such as Grinnell #287 black
steel of rod diameter specified above.  Use 3/8" diameter lag screws for piping 1-1/2" and smaller.

ii. Piping 2" and Larger:  Install uni-strut (trapeze) anchored to the top side of the roof truss bottom chord and then suspend down to a trapeze bar and/or a clevis hanger.

e. Concrete and Masonry Surfaces:  Attachment to horizontal poured concrete surfaces shall be by concrete inserts or expansion sleeves.  Attachment to vertical poured concrete surfaces or masonry surfaces shall be by
concrete inserts, expansion sleeves, and Ramset or Hilte fasteners.  Attachment to precast concrete construction shall be by use of rod passing through plank on joints and with plate not less than six times diameter of rod
by 1/4" thick plus nut on top surface of plank.

f. Rooftop:  Use prefabricated curb pipe support.  Unit shall be built of not less than 18 gauge galvanized steel and constructed for use on the specific roof type for this project.

g. Roof-Top Equipment Supports:

i. Unless indicated otherwise on Drawings, roof-mounted equipment shall set on prefabricated equipment support rails.  Support rails shall be of monolithic construction, 18 gauge galvanized steel, continuous mitred and
welded corner seams, integral base plate, factory installed 2 x 4 wood nailer, and 18 gauge galvanized steel counter-flashing.

ii. Support height shall be selected so that support rails bear on metal or concrete roof deck and project minimum of 8" above top surface of roof, or as specified on drawings, and at least one foot beyond edge of equipment
which it supports.  See Drawings for possible additional requirements.

h. Anchors and Guides:

i. Anchor all pipes as required and/or where indicated in Contract Documents.  Anchors shall properly distribute expansion and shall be securely attached to supporting construction to satisfaction of Architect's Field
Representative.

ii. Provide semi-steel spider and guiding cylinder pipe alignment guides on all piping in all areas.  Pipe alignment guides shall be spaced as required according to manufacturer's design criteria and recommendations (minimum
of two guides on each side of expansion joints and loops).  Pipe alignment guides shall serve to guide expanding pipe to move freely from anchor points to expansion joints, loops, or bends.  Guides shall be of same
manufacturer as expansion joints.

1.09 PUMPS

A. General:  Pumps shall be sized and selected to provide specified flow rate at specified pressure difference.  If pumps installed cannot provide both design conditions of flow rate and pressure difference, make any or all changes to
pumps to achieve design conditions at no additional cost to Owner.  This change may include, but is not necessarily limited to the following; change impeller size, change motor size, or change entire pump.  If motor size is
increased, resulting in electrical changes, Mechanical Contractor shall compensate Electrical Contractor for cost of change.

B. Piping connections to pumps shall be same size as pump connection or larger with reducing fittings installed as close as possible to pump connection.

C. Shut-off and check valves shall be same size as line size.

D. Elbows shall occur at least 7 pipe diameters from pump suction.  (When used instead of suction diffuser.)

E. Piping shall be supported by other means than pump connections.  Piping shall be properly supported before connections are made.

F. Avoid air pockets in suction piping; horizontal piping shall pitch up to pump.

G. Suction and discharge piping shall be provided with pressure gauges and needle valves.

H. Hot Water Circulating, and Miscellaneous Pumps:

1. Furnish and install pumps of size, type and capacity as indicated.

2. Pumps shall be complete with motors, pump base, couplers, seals, tapped gauge openings, etc. for complete assembly.  In-line pumps may be installed without flex conditions.

3. Pumps shall be installed, aligned, and started in accordance with manufacturer's recommendations.  Pump suction sizes shall not be less than those indicated in Schedule.  Pumps shall be selected for and designed for quiet
operation.

1.10 MOTORS

A. Ratings:  Motors shall meet NEMA Standards and shall be capable of operating at rated load with voltage variation of plus or minus 10%, rated frequency variation of plus or minus 5%, or combined variation of 10% without
damage to motor.

B. Selection:  Motors shall be selected for type of service involved and shall be selected at minimum of 15% above required rating of equipment served.  Provide "quiet rated" motors where required.

1.11 BELT AND SHAFT GUARDS

A. Requirements:  All open drives on fans, pumps, compressors, and other similar drives shall be provided with guards in accordance with MIOSHA and all safety and construction codes.

B. Belt Drives:  Compressors, fans, and equipment with sheave and pulley drives shall be provided with guards in accordance with MIOSHA and all safety and construction codes.

C. Coupling Drives:  Direct motor coupling drives shall be provided with guards.  Guards shall be extended to include shafts.

D. Extended Shafts:  Equipment with extended shafts for dual bearings shall be provided with guards to cover entire shaft.

E. Walk-In Equipment:  Equipment designed for walk-in service shall be provided with guards.

F. Guards:  Guards shall be constructed of extra heavy gauge metal, formed to fit over protected items and securely fastened to equipment or floor.  Provisions shall be made for access at test openings and allowance for motor
adjustments.  Guards shall allow for ample clearance of pulley, drives, and couplings.  Guards shall be prime coated and finished in enamel to match their respective equipment.

1.12 ACCESS DOORS:  Steel access doors and frames, factory-fabricated and assembled, complete with attachment devices and fasteners for installation.  Joints and seams shall be continuously welded steel, with welds ground smooth
and flush with adjacent surfaces.

A. Frames:  16-gage steel, with a 1-inch wide exposed perimeter flange.

1. For installation in masonry, ceramic tile, or wood paneling: 1-inch wide exposed perimeter flange and adjustable metal masonry anchors.

2. For gypsum wallboard or plaster; perforated flanges with wallboard bead.

3. For full-bed plaster applications; galvanized expanded metal lath and exposed casing bead, welded to perimeter of frame.

B. Flush Panel Doors:  14-gage sheet steel, with concealed spring hinges or concealed continuous piano hinge set to open 175 degrees; factory-applied prime paint.

1. Fire-Rated Units:  Insulated flush panel doors, with continuous piano hinge and self-closing mechanism.

2. Locking Devices:  Flush, screwdriver-operated cam locks.

1.13 MECHANICAL IDENTIFICATION (also refer to Spec. 15.190)

A. General:  All system components shall be identified to allow proper operation and maintenance.

B. Valve Identification:  Label valves with brass tags on chain (1/2" letters).  Prepare typewritten valve tag schedule indicating label, size, type, and function of each valve for inclusion in operation and maintenance manual.  Also,
mount plastic-encased copy of same in mechanical room.

C. Pipe Identification:

1. Label all pipes with stencil labeler (1-1/2" characters), this includes flow arrows.

2. Label all pipes where they are exposed, at change of piping direction, and every 50 feet at long straight runs.

D. Pipe and Duct Identification:  All pipe covering, insulation work, and piping installed, except concealed or metal and aluminum foil jacketed work, shall be painted to match room/structure finish.

1.14 MECHANICAL SOUND, VIBRATION, AND SEISMIC CONTROL

A. General:  Entire mechanical system shall be installed to provide quiet and vibration free environment in occupied spaces.  Contractor shall replace or repair equipment and/or provide additional sound and vibration control
equipment if Architect/Engineer deems system or its components do not meet design criteria for sound and vibration.

B. Vibration Isolation Supports and Hangers:

1. All mechanical equipment over 1 horsepower, unless otherwise noted, shall be isolated from structure by means of resilient vibration and noise isolators supplied by single manufacturer.  Where isolator type and required
deflection are not shown or tabulated, equipment shall be isolated in accordance with latest version of ASHRAE Systems Handbook.  Isolator manufacturer's submittal shall include complete design for supplementary bases,
tabulation of design data on isolators, including outside diameter, free, operating, and solid heights of springs, free and operating heights of neoprene, or fiberglass isolators.

C. Pipe Hangers:  Refer to Section 1.07.

D. Vibration Isolation and Expansion Compensation:  Furnish and install all vibration isolators, flexible connections, expansion joints, and expansion loops required to reduce noise transmissions and stress on equipment and
piping.

1. Vibration Isolation:

a. Locations:  Floating slabs, fans, compressors, and all motor driven equipment subject to noise transmission.

b. Deflection:  Selection to be made in conjunction with equipment manufacturers to assure workable system.

2. Expansion Joints:

a. General:  Install piping for adequate movement without stress or damage.  Provide sufficient expansion loops, changes in direction and within stress limits of ASME code.  Where deflection cannot be employed to absorb
expansion and contraction expansion joints should be employed.

b. Installation:  Joints shall be properly anchored and guided in compliance with recommendations of manufacturer of expansion joint.  Refer to Paragraph 1.06.C.4.g for anchors and guides.

3. Flexible Connections:

a. General:  All equipment subject to vibration and noise transmission shall be provided with flexible connections.

b. Compressors:  Braided steel or bronze.

c. Pumps:  Braided steel or bronze.  When using the Victaulic pipeline system, three Victaulic Style 75 or 77 flexible couplings may be used in lieu of a flex connector.  See Victaulic TS-5000 for details.

d. Duct Connections to Air Moving Equipment:  Neoprene coated flame-proof fabric minimum 2" side.

E. Spin Balance:  All new rotating equipment shall be factory balanced, both statically and dynamically.  If any equipment is determined by Architect/Engineer to be unbalanced after installation, equipment shall be electronically
in-place spin balanced according to balancing criteria as set forth in latest Systems Edition of ASHRAE Handbook.  Before and after readings shall be submitted in writing for Architect/Engineer's review.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

3.01 FIELD QUALITY CONTROL - PIPING

A. Installation:

1. Establish elevations of buried piping outside the building to ensure not less than minimum cover by code.

2. Establish invert elevations, slopes for drainage to 1/8" per foot, one percent minimum.  Maintain gradients.

3. Install valves with stems upright or horizontal, not inverted.

4. Install unions downstream of valves and at equipment or apparatus connections.

5. Install brass male adaptors each side of valves in copper piped system.  Sweat solder adaptors to pipe.

6. Install nail stoppers at all pipe/wall stud intersections (both sides).  Nail stoppers to be equal to Simpson "Strong-Tie" Model "NS".

B. Testing:  Refer to individual piping system specification sections for testing specifications.  If testing specifications are not given in individual section, test piping system as follows:

1. Provide temporary equipment for testing, including pump and gages.  Test piping system before insulation is installed wherever feasible, and remove control devices before testing.  Test each section of each piping system
independently, but do not use piping system valves to isolate sections where test pressure exceeds valve pressure rating.  Fill each section with water and pressurize for indicated pressure and time.

a. Required test period is 2 hours.
b. Test each piping system at 150% of operating pressure indicated, but not less than 25 psi test pressure.

c. Observe each test section for leakage at end of test period.  Test fails if leakage is observed or if pressure drop exceeds 5% of test pressure.

d. Record date of each test and results in a log which shall be turned over to Architect/Engineer at completion of Project.

2. Repair piping systems sections which fail required piping test, by disassembly and re-installation, using new materials to extent required to overcome leakage.  Do not use chemicals, stop-lead compounds, mastics, or other
temporary repair methods.

C. Disinfection of Domestic Water Piping System:

1. Prior to starting work, verify system is complete, flushed, and clean.

2. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid (hydrochloric).

3. Inject disinfectant - free chlorine in liquid, powder, tablet, or gas form - throughout system to obtain 50 to 80 mg/L residual.

4. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 percent of outlets.

5. Maintain disinfectant in system for 24 hours.

6. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

7. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

8. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water entry, and analyze in accordance with AWWA C601.

3.02 FIELD QUALITY CONTROL - DUCTWORK

A. Installation:

1. Provide balancing dampers at points on supply, return, and exhaust systems where branches are taken from larger ducts as required for air balancing.  Use splitter dampers only where indicated.

2. Provide fire dampers or combination fire and smoke dampers at locations where ducts and outlets pass through fire rated components.  Install with required perimeter mounting angles, sleeves, breakaway duct connections,
corrosion resistant springs, bearings, bushings, and hinges.

3. Demonstrate re-setting of fire dampers to authorities having jurisdiction and Owner's representative.

4. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated.

5. Provide flexible connections immediately adjacent to equipment in ducts associated with fans and motorized equipment.

6. Provide support for all diffusers/grilles in any ceiling structure with a non-exposed-to-view support system.  System is to support diffuser/grille and associated ductwork without adding weight to ceiling tile.

B. Duct Sealants:

1. Duct systems, including all seams, joints, fastener penetrations and connections, shall be effectively sealed in accordance with SMACNA Seal Class A requirements, and leak tested with total allowable leakage from high and
medium pressure (4" W.C. or greater) ducts not to exceed one (1) percent of the total system design airflow rate.  Joint sealants shall have fire and smoke hazard rating as tested by ASTM D-2202  Exterior mastic sealant shall
be certified to pass 500 hours QUV.  Sealants shall also comply with ASTM freeze/thaw standard C731 and D2202.

2. Manufacturer, upon request shall be able to properly document an established record of experience and success in the specialized formulation of duct sealants, elastomeric tapes, and adhesives.

3. All duct work shall be suitably cleaned and prepared, and sealant applied in strict accordance with manufacturer's recommendations for cure time shall be followed before pressure testing is begun.  Any additional paint or
coatings must conform to manufacturer's specifications.

4. Sealant Manufacturer:  AMF Safecoat Dynoflex, United Duct Sealer (Water based Uni-Mastic 181)

3.03 SELECTIVE DEMOLITION

A. Demolish, remove, demount, and disconnect abandoned mechanical materials and equipment indicated to be removed and not indicated to be salvaged or saved.  Where noted or indicated to be removed, that portion of the
existing mechanical systems are to be disconnected, taken down, removed from Owner's property and properly disposed of by the Contractor.

B. Materials and Equipment to be Salvaged:  Remove, demount, and disconnect existing mechanical materials and equipment indicated to be removed and salvaged, and deliver materials and equipment to the location designated
for storage.

1. Where noted or indicated to be removed and turned over to the Owner, that portion of the existing mechanical systems are to be disconnected, taken down and moved to a location where the Owner wants it stored.

2. Where noted or indicated to be removed and reused, that portion of the existing mechanical systems are to be disconnected, taken down, stored in a clean, dry location by the Contractor until such time as the Contractor shall
reinstall.  The portions of the reused mechanical system which can be cleaned of rust, sludge, etc. shall be cleaned before reinstalling.  If existing surfaces are painted, such surfaces shall be touch-up painted or repainted after
reinstallation.

C. Job Conditions:

1. While the drawings indicate certain existing mechanical systems or other materials are to be reused or removed, Contractor shall not consider these notations as showing all items in the area.  The notations are general in
nature and are to establish the intent and nature of work and apply to all mechanical items in the area.

2. Certain mechanical materials that must be removed are concealed in walls or ceilings are not shown but shall be removed when walls are removed at no cost to the Owner.

3. If the existing occupied facility is to stay in operation throughout the entire remodeling period, mechanical services for the occupied facility shall be completely operable and shall function continuously while remodeling work is
completed.

4. Mechanical Materials and Equipment:  Demolish, remove, demount, and disconnect the following items:

a. Inactive and obsolete HVAC equipment, piping, fittings and specialties, equipment, ductwork, controls, fixtures, and insulation.

b. Piping and ducts imbedded in floors, walls, and ceilings may remain if such materials do not interfere with new installations.  Remove materials above accessible ceilings.  Drain and cap piping and ducts allowed to remain.

c. Installation and Removal:  Where walls are to be removed and existing piping or ductwork is uncovered which must be reused to serve a section of the building other than this remodeling area, it shall be this Contractor's
responsibility to reroute and provide permanent piping to replace that which is removed.  Unused piping and ductwork shall be removed to 2" below disturbed surfaces and capped.

END OF SECTION

SECTION 15.140
SUPPORTS AND ANCHORS

PART 1 GENERAL

1.01 WORK INCLUDED

A. Pipe, duct, and equipment hangers, supports, and associated anchors.

B. Sleeves and seals.

C. Flashing and sealing equipment and pipe stacks.

1.02 RELATED WORK

A. Section 15121 - Expansion Compensation

B. Section 15260 _ Thermal Insulation

1.03 REFERENCES

A. Conformance with ANSI/ASME B31.1 _ Power Piping.

B. Conformance with  NFPA 13 _ Standard for the Installation of Sprinkler Systems.

C. Conformance with Manufacturer's Standardization Society MSS SP-90.

1.04 SUBMITTALS

A. Submit product data under provisions of Section 15000.

B. Indicate hanger and support framing and attachment methods.

PART 2 - PRODUCTS

2.01 PIPE HANGERS AND SUPPORTS

A. Hangers for Pipe Sizes 1/2 to 2 Inch: Malleable iron carbon steel, adjustable swivel, split ring.

B. Hangers for Pipe Sizes 2-1/2 to 4 Inches and Cold Pipe Sizes 6 Inches and Over: Carbon steel, adjustable, clevis.

C. Hangers for Hot Pipe Sizes 6 Inches and Over: Adjustable steel yoke, cast iron roll, double hanger.

D. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods; cast iron roll and stand for hot pipe sizes 6 inches and over.

E. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

F. Wall Support for Pipe Sizes to 4 Inches and Over: Welded steel bracket and wrought steel clamp; adjustable steel yoke and cast iron roll for hot pipe sizes 6 inches and over.
G. Vertical Support:  Steel riser clamp.

H. Floor Support for Pipe Sizes to 4 Inches and all Cold Pipe Sizes:  Cast iron adjustable pipe saddle, locknut nipple, floor flange, and concrete pier or steel support.

I. Floor Support for Hot Pipe Sizes 6 Inches and Over: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.

J. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

K. Shield for Insulated Piping 2 Inches and Smaller: 18 gauge galvanized steel shield over insulation in 180 degree segments, minimum 12 inches long at pipe support.

L. Shield for Insulated Piping 2-1/2 Inches and Larger (Except Cold Water Piping):  Pipe covering protective saddles.

M. Shields for Insulated Cold Water Piping 2-1/2 Inches and Larger:  Hard block non-conducting saddles in 90 segments, 12 “ minimum length, block thickness same as insulation thickness.

2.02 HANGER RODS

A. Steel Hanger Rods: Threaded both ends, threaded one end, or continuous threaded.

2.03 INSERTS

A. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.

2.04 FLASHING

A. Metal Flashing: 26 gauge galvanized steel.

B. Flexible Flashing: 47 mil thick sheet compatible with roofing.

C. Caps: Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

2.05 SLEEVES

A. Sleeves for Pipes Through Non_fire Rated Beams, Walls, Footings, and  Floors: Form with steel pipe or 18 gauge galvanized steel.

B. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fireproofing: Prefabricated fire rated sleeves including seals, UL listed.

C. Sleeves for Round Ductwork: Form with galvanized steel.

D. Sleeves for Rectangular Ductwork: Form with galvanized steel or wood.

E. Fire Stopping Insulation: Glass fiber, type, foam or cement type to be equal or greater than rating of structure being penetrated.
F. Caulk: Acrylic sealant.

2.06 FABRICATION

A. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for continuous insulation wrapping.

B. Design hangers without disengagement of supported pipe.

C. Provide copper plated hangers and supports for copper piping.

2.07 FINISH

A. Prime coat or factory galvanize exposed steel hangers and supports.  Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

PART 3 EXECUTION

3.01 INSERTS

A. Provide inserts for placement in concrete formwork.

B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.

D. Where concrete slabs form finished ceiling, provide inserts to be flush with slab surface.

E. Where inserts are omitted, drill through concrete slab from below and provide thru-bolt with recessed square steel plate and nut flush with top of slab.

3.02 PIPE HANGERS AND SUPPORTS

A. Support horizontal piping as follows:

PIPE SIZE            MAX. HANGER SPACING      HANGER DIAMETER

1/2 thru 1_1/4 inch    6'_6" 3/8"
1_1/2 thru 2 inch   10'_0"  3/8"
2_1/2 thru 3 inch                   10'_0"                      1/2"
4 thru 6 inch                10'_0"                      5/8"
8 thru 12 inch                      14'-0"                      7/8"
PVC (All Sizes)                        6'_0"                      3/8"
C.I.Bell and Spigot
(or No-Hub)                            5'-0"                          1/2"

                            and at Joints

D. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.

E. Place a hanger within 12 inches of each horizontal elbow.

F. Use hangers with 1_1/2 inch minimum vertical adjustment.

G. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between hangers.

H. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.

I. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.

J. Support riser piping independently of connected horizontal piping.

3.03 EQUIPMENT BASES AND SUPPORTS

A. Provide equipment bases of concrete type specified by architect or on drawings.

B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.

C. Construct support of steel members.  Brace and fasten with flanges bolted to structure.

D. Provide rigid anchors for pipes after vibration isolation components are installed.

3.04 FLASHING

A. Provide flexible flashing and metal counter flashing where piping and ductwork penetrate weather or waterproofed walls, floors, and roofs.

B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead worked one inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches sheet size.  For pipe through outside walls, turn
flanges back into wall and caulk, metal counter flash and seal.

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides with minimum 36 x 36 inch sheet size.  Fasten flashing to drain clamp device.

D. Seal floor, shower, and mop sink drains watertight to adjacent materials.

E. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, installed in accordance with manufacture's instructions for sound control.

F. Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface (or as indicated on drawings).  Flexible sheet flash and counter flash with sheet metal; seal watertight.

3.05 SLEEVES

A. Set sleeves in position in formwork.  Provide reinforcing around sleeves.

B. Extend sleeves through floors one inch above finished floor level.  Caulk sleeves full depth and provide floor plate.

C. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with fire stopping insulation and caulk air tight. Provide close fitting metal collar or escutcheon covers at both sides
of penetration.

D. Install chrome plated steel escutcheons at finished surfaces.

END OF SECTION

SECTION 15.260
THERMAL INSULATION

PART 1 - GENERAL

1.01 WORK INCLUDED

A. Piping insulation, jackets and accessories.

B. Ductwork insulation, jackets and lining.

C. Equipment insulation and covering.

1.02 QUALITY ASSURANCE

A. Applicator: Company specializing in piping insulation application with three years minimum experience.

B. Insulation materials shall be 100% asbestos free.

1.03 SUBMITTALS

A. Submit product data for approval.

B. Include product description, list of materials and thickness for each service or equipment scheduled, and locations.  Provide manufacturers installation instructions.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Owens Corning, Manville, Armstrong, Certain Teed, Knauf or substitutions under provisions of Section 15000.

2.02 MATERIALS

A. Type A:  Fiberglass pipe insulation equal to Owens Corning Fiberglass ASJ/SSL-II Pipe Insulation with a "k" value of 0.25 @ 75 F, ASTM C547, Class 1, including vapor barrier.

Vapor Retarder Jacket:  White kraft paper reinforced with glass fiber yarn and bonded to aluminum foil, secure with self sealing longitudinal laps and butt strips or jacket with outward clinch expanding staples coated with vapor
barrier mastic as needed.

B. Type B: Closed-Cell, Elastomeric  foam rubber insulation equal to Armstrong AP Armaflex .  (Pipe and/or sheet insulation in accordance with ASTM C-534; with a K value not to exceed .27 @ 75 F), max flame spread 25, max
smoke developed 50.

C. Type C: Rigid board duct, class 1, insulation equal to Owens Corning type 703 with a maximum thermal conductivity of .22 @ 75 F, and FRK vapor barrier facing, ASTM C612, Class 1.

D. Type D: Flexible duct insulation equal to Owens Corning all service duct wrap type 100 with a maximum thermal conductivity of .27 @ 75 F, and FRK vapor barrier facing ASTM C553, Type 1, Class B-4.

E. Type E: Acoustical duct liner equal to Owens Corning Aeroflex duct liner type 150 with a maximum thermal conductivity of .28 @ 75 F.  Ductwork dimensions indicated are inside dimensions required for air flow.  For applications
involving indoor air quality concerns, use Armstrongs self-adhering, non-fibrous, Armaflex duct liner (3/4" thick).

F. Type F:  Rigid foam glass with Pit wrap.
-   1-1/2" thickness up to 2" pipe dia.
-   2" thickness above 2" pipe dia.

G.. Type G: Semi-rigid fiberglass board insulation, factory jacketed with a laminated Kraft aluminum foil All Service Jacket (ASJ) vapor barrier.  Maximum thermal conductivity of 0.27 @ 75 F.  Insulation shall be equal to Owens
Corning pipe and tank insulation.

H. Field Applied Jackets

1. PVC Plastic:  One piece molded type fitting covers and jacketing material, gloss white.
a. Connections:  Tacks, pressure sensitive color matching vinyl tape.

2. Canvas Jacket:  UL Listed fabric, 6 oz./sq. yd., plain weave cotton treated with dilute fire retardant lagging adhesive.

3. Aluminum Jacket:  0.016 inch thick sheet finish, with longitudinal slip joints and 2 inch laps, die shaped fitting covers with factory applied moisture barrier.

4. Stainless Steel Jacket:  Type 304 stainless steel, 0.010 inch.

I. Hydrous Calcium Silicate meeting ASTM C 533, Type I; rigid molded pipe; asbestos-free color coded throughout material thickness.

1. K Value:  0.42 at 300  F Mean Temperature as tested in accordance with ASTM C 335.

2. Maximum Service Temperature:  1200  F.

3. Non-combustible as determined by test following ASTM E 136.

4. Tie Wire:  16 gage stainless steel with twisted ends on maximum 12 inch centers.

PART 3 - EXECUTION

3.01 PREPARATION

A. Install materials after piping or ductwork has been tested and approved.  Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and insulation cements.

3.02 INSTALLATION

A. Install materials in accordance with manufacturer's instructions, building codes and industry standards.

B. Continue insulation with vapor barrier through penetrations.

C. Exterior insulated piping shall be jacketed with .016" aluminum jacket, banded on 18" centers and sealed watertight with mastic.  Sealing not required if Type B insulation (elastomeric foam) is installed per manufacturers
instructions (entire insulation system is air/water tight, vapor barrier). Equal to PDM "Full Metal Gel"

D. All fittings and valves shall be insulated with corresponding pipe insulation.  Domestic hot water line valves, mechanized fittings and joints (i.e., unions, etc.) may be uninsulated if they are concealed in walls or above ceilings.

E. Unions and flanges on insulated cold water piping shall be insulated, but on other systems shall not be insulated.  Terminate insulation neatly at each side of union and/or flange with insulating cement, so unions and flanges may
be taken apart without disturbing insulation.

F. Rigid board insulation shall be impaled over Mechanical fasteners, (SMACNA fastener standard), on 12 in. x 18 in. centers.  Use a minimum of two rows of fasteners per side.

G. Flexible insulation shall be firmly adhered to ducts with full coverage of fire retardant adhesive.  For flexible insulation on ducts 24 inches or more in width, use both adhesive and mechanical fasteners on the bottom of the duct to
prevent possible sagging. Mechanical fasteners and spacing shall be as specified for rigid board insulation.

H. Acoustical duct liner shall be adhered to the sheet metal with 100% coverage of adhesive, and all exposed leading  edges and all transverse joints coated with adhesive.  Duct liner shall also be secured using mechanical fasteners
which shall compress the liner sufficiently to hold it firmly in place.

I. Cover exterior insulated rectangular ducts with .016" thick aluminum jacket secured watertight with mechanical fasteners, bands or screws.

J. Cover exterior insulated round ducts with .016" thick aluminum jacket with moisture barrier.

3.03 INSULATION SCHEDULE

     SERVICE           SIZE            INSULATION TYPE & THICKNESS

HEATING HOT WATER   UP THRU 1-1/2"      TYPE A, 1" or TYPE B, 3/4"

     HEATING HOT WATER   OVER 1-1/2"      TYPE A, 1-1/2" or TYPE B,

DOMESTIC HOT WATER   UP THRU 1-1/2"      TYPE A, 1" or TYPE B, 1/2"

     DOMESTIC HOT WATER   OVER 1-1/2"         TYPE A, 1-1/2" or TYPE B, 3/4"

     DOMESTIC COLD WATER  ALL SIZES           TYPE A, 1" or TYPE B, 1/2"

     STORM                ALL SIZES           TYPE A, 1" or TYPE B, 1/2"

     ROOF DRAINS          ALL SIZES           TYPE A, 1" or TYPE B, 1/2"

REFRIG. LINES        THRU 4"             TYPE B, LINE TEMP +10F or LOWER - 1";
                LINE TEMP +10F or HIGHER - 3/4"

BURIED PDM "FULL METAL GEL"

CONDENSATE PIPING ALL SIZES TYPE A, 1" OR TYPE B, 3/4"

ALL ROUND OUTSIDE
     AIR (MAKE-UP &
     COMBUSTION) & RELIEF

AIR DUCTS ALL SIZES TYPE D, 2" or TYPE B, 3/4"

     ALL RECTANGULAR
     OUTSIDE AIR (MAKE-UP &

COMBUSTION) &
     RELIEF AIR DUCTS     ALL SIZES           TYPE C, 1-1/2" or TYPE B, 3/4"

     EXHAUST AIR DUCTS
     WITHIN 10' OF OUTSIDE
     TERMINATION          ALL SIZES           TYPE D, 2", or TYPE B, 3/4"

       SPIRAL SUPPLY AIR
     DUCTS                ALL SIZES           TYPE D, 2", or TYPE B, 3/4"

 
 SUPPLY AND TYPE E, 1", OR TYPE B, 3/4"

      RETURN AIR (Armstrongs self-adhering,
      DUCTS (ASSOCIATED WITH non-fibrous, Armaflex duct

HEATING/COOLING EQUIP.) liner)
WITHIN 10' OF MECHANICAL

      EQUIPMENT OR AS
SHOWN ON PLANS ALL SIZES

ALL DUCTWORK
EXPOSED TO OUTDOOR
AIR TEMPERATURES
(a.e. ATTIC OR SOFFIT
INSTALLATIONS) ALL SIZES TYPE D, 2" or Type B, 11/2"

ALL DUCTWORK
EXPOSED TO OUTDOOR
AIR TEMPERATURES
(a.e. ROOF MOUNTED
INSTALLATIONS) ALL SIZES TYPE B, 11/2", Reference 3.02.I

for covering

     
EXHAUST DUCTWORK TYPE E, 1" OR TYPE B, 3/4"
10' LENGTH AHEAD OF (Armstrongs self-adhering,
FAN (UPSTREAM)

WATER STORAGE TANKS ALL SIZES TYPE G, 2" THICK
& THERMAL BUFFER TANKS

* Round spiral exposed ducts are not required to be insulated.

END OF SECTION

SECTION 15.985
SEQUENCE OF OPERATION

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. HVAC Units

1.02 SYSTEM DESCRIPTION

A. This Section defines the manner and method by which controls function.  Requirements for each type of system operation.  Equipment, devices, and system components required for systems are specified in other Sections or must
be provided as required to meet Sequence of Operation.

1.03 RELATED SECTIONS

A. Section 15.000  MECHANICAL GENERAL PROVISIONS
B. Section 15.050  BASIC MECHANICAL MATERIALS AND METHODS
C. Section 15.990  TESTING, ADJUSTING AND BALANCING

PART 2 - PRODUCTS

2.01 CONTROL COMPONENT

A. Provide all necessary system components (i.e. thermostats, valves, dampers, actuators, transformers, relays, control wiring and tubing, etc.) for a complete operable system.

PART 3 - EXECUTION

3.01 Rooftop Unit

1.  Normal Operation Mode

a. Occupied Mode

When indexed to the Occupied Mode from the individual thermostats each Furnace shall operate to control the space temperature to the occupied heating and cooling setpoints. The supply fan shall operate continuously.

1) Heating - When the space temperature drops to the heating setpoint of 72 deg F (adj.), the RTU heating stages shall cycle as necessary to maintain the space temperature at setpoint.  The outside air shall be
provided throught the Energy Recovery Ventilation Unit with airflow balanced to the minimum setpoint as specified in Rooftop Unit Schedule.

2) Mechanical Cooling - When the space temperature rises to the cooling setpoint of 70 deg F (adj.), the compressor stages shall cycle as necessary to maintain the space temperature at setpoint.

b. Unoccupied Mode

When indexed to the Unoccupied Mode from the individual thermostats each Furnace shall operate to control the space temperature to the unoccupied heating and cooling setpoints.  The supply fan shall operate only when
the unit is actively heating or cooling.

1) Heating - When the space temperature drops below the unoccupied heating setpoint of 65 deg F, the RTU heating stages shall cycle as necessary to maintain the space temperature at setpoint.  The Energy
Recovery Ventilation Unit shall not be operating anf the outside air supply will be zero.

2) Mechanical Cooling - When the space temperature rises to the unoccupied cooling setpoint of 80 deg F, the compressor stages shall cycle as necessary to maintain the space temperature at setpoint.

2. All Rooftop Units shall be variable air volume units.
3. All Rooftop Units shall be provided with programmable zone sensor located in associated zone for each unit.

3.02 Split System

1. Normal Operation Mode

a. Occupied Mode

Heating - When the space temperature drops to the heating setpoint of 72 deg F (adj.), the unit shall cycle as necessary to maintain the space temperature at setpoint.
Cooling - When the space temperature rises to the cooling setpoint of 70 deg F (adj.), the unit shall cycle as necessary to maintain the space temperature at setpoint.

3.03 Energy Recovery Ventilation Unit

1. Unit shall run continuously during building occupied times as determined by digital time clock equal to Renewaire TC7D-E.

END OF SECTION

SECTION 15.990
Testing, Adjusting and Balancing

PART 1 - GENERAL

1.01 SCOPE OF WORK

A. The M.C. shall contract with an independent testing, adjusting, and balancing (TAB) agency to test, adjust, and balance the HVAC systems. This contractor shall perform TAB work solely and exclusively as their primary source of
business.

B. The work included in this section consists of furnishing labor, instruments, and tools required in testing, adjusting, and balancing the HVAC and Hydronic systems, as described in these specifications and/or shown on accompanying
drawings.  Services shall include checking equipment performance, taking the specified measurements, and recording and reporting the results.

C. The items requiring testing, adjusting, and balancing are described in detail in section 1.06 and generally include the following:

AIR SYSTEMS:
Air Moving Equipment
Exhaust Fans
Zone Branch and Main Ducts
Diffusers, Registers and Grilles

1.02 RELATED SECTIONS

A. Section 15.000 - Mechanical General Provisions.

B. Section 15.050 - Basic Mechanical Materials and Methods.

C. Section 15.985 - Sequence of Operations

1.03 DEFINITIONS, REFERENCES, STANDARDS
A. The following is a list of standards that this work shall be performed and submitted in accordance with. It is the responsibility of this contractor to adhere to the more stringent specifications of these different standards to meet the

requirements this section.

B. AABC National Standards for Total System Balance (2002 Edition)

C. ASHRAE _ 1989 Systems Handbook: Chapter 37, Testing, Adjusting and Balancing.

D. SMACNA  HVAC Systems Testing, Adjusting & Balancing (Third Edition - August, 2002)

E. TABB-Testing, Adjusting, and Balancing Bureau (Current Edition)

F. NEBB _ Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems (1998, Sixth Edition).

1.04 ALLOWANCES

A. Installation is included as part of this Section and is to be included in the Contract Sum.

1.05 BALANCING AGENCY QUALIFICATIONS

A. An impartial, independent Test & Balancing Company will provide the TAB services required for this project. This contractor shall specialize in performing TAB work solely and exclusively as their primary source of business. This
Company shall have performed TAB work on projects similar in size and scope and shall be prepared to provide documented proof of such as requested by the engineer, architect and owner.

B. Agency Qualifications:  The TAB Company shall be a current and certified member of a Test & Balance institution that offers comprehensive training and certification of its members or they shall be a TAB company specializing in
this type of work with a minimum of 5 years documented work experience. The TABB company shall be prepared to submit records of experience in the field of air and hydronic system balancing or any other data as requested by
the Engineer.

C. Final Approval:  Note that the Owner, Architect, and Engineer shall select and make the FINAL APPROVAL of the TABB Contractor for this project.

D. Procedures and Agenda:  The TAB Company shall submit the TAB procedures and agenda proposed to be used.

E. Sample Forms:  The TAB Company shall submit sample forms, which shall include the minimum data required as set forth in these specifications.

F. Provide bound reports with a cover page, letter size, manuals, complete with index page and/or tabs. 

1.06 SUBMITTALS

A. Submit name of independent adjusting and balancing agency for approval, see Specification Section 15000.

B. Submit test reports as a submittal under provisions of Section 15000.

1.07 TAB PREPARATION AND COORDINATION

A. It will be necessary for the TABB Company to perform his services in close coordination with the Mechanical Contractor on a critical path network. It is the TABB Companies responsibility to initiate this continuing coordination to
determine his schedule for final testing and balancing services and periodic inspections required during construction.

B. Shop drawings, submittal data, up-to-date revisions, change orders, and other data required for planning, preparation, and execution of the TAB work shall be provided by the Mechanical Contractor or General Contractor to the
TAB Company no later than 60 days prior to the start of TAB work. This information shall include but not necessarily limited to the following:

1. Project drawings and specification.

2. Approved construction revisions pertaining to the HVAC systems.

3. Approved submittal data on HVAC and Hydronic equipment and systems to be installed by the mechanical contractor.

4. Approved HVAC shop drawings.

1.08 MECHANICAL CONTRACTOR RESPONSIBILITES

A. The Mechanical Contractor shall complete the installation and start-up of all HVAC systems to ensure they are working properly and shall perform all other items as described hereinafter to assist the TABB Company in performing
the testing and balancing of the HVAC and Hydronic systems.

B. Air Distribution Systems:

1. Verify installation for conformity to design, manufacturer guidelines and industry standards.

2. Terminate all exhaust ducts, and pressure test them for leakage, as required by the specifications.

3. Ensure that all volume, splitter, extractor and fire dampers are properly located, functional and open. Volume dampers found to be non-functional or obstructed for proper adjustment shall be repaired/replaced by this
mechanical contractor. Dampers serving outside, return, and relief air shall provide for tight closure and full opening, with smooth free operation.

4. All volume damper handles and manual locking quadrants shall be freely visible and exposed for identification and use. These devices found to be covered over by duct installation shall require the mechanical contractor and/or
the insulation contractor to survey all of the installed volume dampers and correct such measures at no additional cost to the owner.

5. Verify that all supply, return, exhaust and transfer grilles, registers, diffusers and high pressure terminal units are open and installed for proper operation.

6. Ensure that all HVAC units and associated apparatus, such as heating and cooling coil line penetrations , filter sections, mixing box sections, access doors etc., are blanked and/or sealed to eliminate excessive bypass or leakage
of air.

7. Ensure that all fans (supply, return, relief and exhaust) are operating and free of vibration and drives packages are checked for proper rotation and belt tension. Overload protection devices shall be of proper sizing and rating as
verified by Electrical Contractor and confirmed to the Mechanical Contractor.

8. Make any necessary changes to the fan sheaves, belts, and dampers as required by the TABB Company at no additional cost.

9. Insure that all HVAC units have newly installed and clean air filters prior to commencing with the air balance.

1.10 REPORTS

A. Final TAB Report - The TAB Company shall submit the final TAB report for review by the engineer.  All outlets, devices, HVAC equipment, etc. shall
 be identified, along with a numbering system corresponding to report unit identification.  The TAB company shall submit an Project Performance
 Certification and Guaranty, assuring that the project systems were tested, adjusted, and balanced in accordance with the project specifications.

B. Forms shall include the following information:

1. Title Page

2. Air Moving Equipment:
a. Location
b. Manufacturer
c. Model
d. Serial Number
e. Air flow, specified and actual
f. Return air flow, specified and actual
g. Outside air flow, specified and actual
h. Total static pressure and external static pressure, specified and actual
i. Component (coils, filters, air blenders etc.) static pressure drop, specified and actual
j. Inlet pressure
k. Discharge pressure
l. Fan and motor RPM, design and actual
m. Sheave size, manufacturers model number.
n. Belt size, manufacturer and center distance from motor shaft to fan shaft.

3. Exhaust Fan Data:
a. Location
b. Manufacturer
c. Model
d. Air flow, specified and actual
e. Total static pressure (total external), specified and actual
f. Inlet pressure
g. Discharge pressure
h. Fan and motor RPM, design and actual
i. Sheave size, manufacturers model number.
j. Belt size, manufacturer and center distance from motor shaft to fan shaft.

5. Return Air/Outside Air Data:
a. Identification/location
b. Design combined air flow
c. Actual combined air flow
d. Design return air flow
e. Actual return air flow
f. Design outside air flow
g. Actual outside air flow

6. Electric Motors:
a. Manufacturer
b. HP/BHP
c. Phase, voltage, amperage; nameplate, actual.
d. RPM, nameplate and actual
e. Service factor
f. Starter size, rating, heater elements
g. Motor sheave size, manufacturer number, number of turns open-actual.

7. Duct Traverse:
a. System zone/branch
b. Duct size
c. Area
d. Design air flow
e. Test velocity
f. Test air flow
g. Duct static pressure
h. Air temperature

8. Air Distribution Test Sheet:
a. Air terminal number
b. Room number/location
c. Terminal type-manufacturers model number
d. Terminal size-duct/collar connection size.
e. Area factor if flow hood is not used
f. Design air flow
g. Test (final) velocity/air volume

1.11 DEFICIENCIES

A. Any deficiencies in the installation or performance of a system or component observed by the TAB Company shall be brought to the attention of the construction manager or his on site representative.

B. The work necessary to correct items on the deficiency listing shall be performed and verified by the affected contractor before the TAB Company returns to retest.  Unresolved deficiencies shall be noted in the final report.

PART 2 - EXECUTION

2.01 GENERAL

A. The specified systems shall be reviewed and inspected for conformance to design documents.  Testing, adjusting, and balancing on each identified system shall be performed.  The accuracy of measurements shall be in accordance
with standards set forth in section 1.03

B. Equipment settings, including manual damper quadrant positions, manual valve indicators, fan speed control levers, and similar controls and devices shall be marked to show final settings.

C. All information necessary to complete a proper TAB project and report shall be per the standards in section 1.03, unless otherwise noted.  The descriptions for work required, as listed in this section, are a guide to the minimum
information needed.

3.02 EXAMINATION

A. Before commencing work, verify that systems are complete and operable.  Ensure the following:

1. Equipment is operable and in a safe and normal condition.

2. Temperature control systems are installed complete and operable.

3. Proper thermal overload protection is in place for electrical equipment.

4. Final filters are clean and in place.  If required, install temporary media in addition to final filters.

5. Duct systems are clean of debris.

6. Correct fan rotation.

7. Fire and volume dampers are in place and open.

8. Coil fins have been cleaned and combed.

9. Access doors are closed and duct end caps are in place.

10.Air outlets are installed and connected.

11.Duct system leakage has been minimized.

B. Report any defects or deficiencies noted during performance of services to the Engineer.

C. Promptly report abnormal conditions in mechanical systems or conditions which prevent system balance.

D. If, for design reasons, system cannot be properly balanced, report as soon as observed.

E. Beginning of work means acceptance of existing conditions.

3.03 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments available to Engineer to facilitate spot checks during testing.

B. Provide additional balancing devices as required.

3.04 INSTALLATION TOLERANCES

A. Adjust air handling systems to plus or minus 10 percent for supply systems and plus or minus 10 percent for return and exhaust systems from figures indicated.

3.05 ADJUSTING

A. Adjust work under provisions of Section 15000.

B. Recorded data shall represent actually measured, or observed condition.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be restored.  Set and lock memory stops.

D. After adjustment, take measurements to verify balance has not been disrupted or that such disruption has been rectified.

E. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to electrical switch boxes, and restoring thermostats to specified settings.

F. At final inspection, recheck random selections of data recorded in report.  Recheck points or areas as selected and witnessed by the Owner.

3.06 AIR SYSTEM PROCEDURE

A. General:

1. Adjust air handling and distribution systems to provide required or design supply, return, and exhaust air quantities.

2. Make air quantity measurements in ducts by Pitot-tube traverse of entire cross sectional area of duct.

3. Measure air quantities at air inlets and outlets.

4. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts and noise.

5. Use volume control devices to regulate air quantities only to extent that adjustments do not create objectionable air motion or sound levels.  Effect volume control by duct internal devices such as dampers and splitters.

6. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.  Vary branch air quantities by damper regulation.

7. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.

8. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

9. Adjust outside air, return air, and exhaust dampers for design conditions.

10.Where modulating dampers are provided, take measurements and balance at extreme conditions.  Balance variable volume systems at maximum air flow rate, full cooling, and at minimum air flow rate, full heating.

11.Measure building static pressure and adjust supply, return, and exhaust air systems to provide required relationship between each to maintain approximately 0.05 inches positive static pressure near the building entries.

B. Specific:

1. The TAB Company shall perform the following TAB procedures in accordance with the following:
a. Current and Voltage - Test and record motor voltage and amperage, and compare data with the nameplate limits to ensure fan motor is not in or above the service factor.
b. Pitot-Tube Traverse - Perform a Pitot-tube traverse of main supply and return ducts, as applicable to obtain total CFM.
c. Outside Air - Test and adjust the outside air on applicable equipment using a Pitot-tube traverse.  If a traverse is not practical, use the mixed-air temperature method if the inside and outside temperature difference is at

least 20 degrees F., or use the difference between Pitot-tube traverses of the supply and return air ducts.
d. Static Pressure - Test and record system static profile of each supply fan.

For Exhaust Fans:
a. Fan Speeds - Test and adjust fan RPM to achieve maximum or design CFM.
b. Current and Voltage - Test and record motor voltage and amperage, and compare data with the nameplate limits to ensure motor is not in or above the service factor.
c. Pitot-Tube Traverse - Perform a Pitot-tube traverse of main exhaust ducts to obtain total CFM.
e. Static Pressure - Test and record system static profile of each exhaust fan.

For Zone, Branch and Main Ducts:
a. Adjust ducts to within design CFM requirements.  As applicable, at least one zone balancing damper shall be completely open.  Multi-diffuser branch ducts shall have at least one outlet or inlet volume damper completely

open.

For Diffusers, Registers, and Grilles:
a. Tolerances - Test, adjust, and balance each diffuser, grille, and register to within 10% of design requirements.  Minimize drafts.
b. Identification - Identify the type, location, and size of each grille, diffuser, and register.  This information shall be recorded on air outlet data sheets.

For Coils:
a. Air Temperature - Once air flows are set to acceptable limits, take differential pressure readings across coils and take wet bulb and dry bulb air temperatures on the entering and leaving side of each cooling coil.  Dry bulb

temperature shall be taken on the entering and leaving side of each heating coil.

END OF SECTION

NOTE:  THESE SPECIFICATIONS ARE THE PROPERTY OF THE ENGINEER AND ARE NOT TO BE REUSED OR REPRODUCED WITHOUT WRITTEN PERMISSION.  THIS SPECIFICATION IS COPYWRITTEN.
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