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9.  TESTING AND BALANCING

A.

L.

ALL AIR AND WATER BALANCING SHALL BE BY AN INDEPENDENT
CONTRACTOR NOT AFFILIATED WITH THE MECHANICAL CONTRACTOR AND IN
ACCORDANCE WITH LOCAL STANDARDS. CONTRACTOR SHALL UTILIZE BASE
BUILDING BALANCING CONTRACTOR OR APPROVED EQUAL, CONTACT BUILDING
MANAGEMENT.

CONTRACTOR TO BALANCE ENTIRE SYSTEM TO AIR AND/OR WATER
QUANTITIES AS SHOWN ON ALL RELATED DRAWINGS FOR THIS JOB, AND AS
DESCRIBED HEREIN. BALANCING MUST BE DONE IN THE PRESENCE OF A
BUILDING ENGINEER.

AIR BALANCING SHALL BE ACCOMPLISHED BY ADJUSTMENT OF FANS

AND BRANCH DAMPERS FOR MAJOR ADJUSTMENTS. AIR SUPPLY OUTLETS TO
BE BALANCED TO A UNIFORM SUPPLY ACROSS ENTIRE FACE. ADJUSTMENT
OF TERMINAL DAMPERS AND DEVICES SHALL BE FOR TRIM OR MINOR
ADJUSTMENT ONLY. THIS SHALL BE DONE TO PERMIT THE LEAST NOISE
GENERATION IN THE TERMINAL AREAS AND UTILIZE MINIMUM FAN ENERGY.

WATER BALANCING SHALL BE ACCOMPLISHED BY ADJUSTMENT OF
BALANCING VALVES AT PUMPS FOR PROPER FLOW. ADJUST FLOW THROUGH
COILS AS REQUIRED.

FANS, AIR HANDLING UNITS, PUMPS, CHILLERS, HEAT EXCHANGERS

AND COILS SHALL BE BALANCED TO WITHIN +5% OF THEIR DESIGN
CAPACITIES. ALL OTHER AIR AND WATER QUANTITIES SHALL BE BALANCED
TO WITHIN +10% OF THEIR DESIGN QUANTITIES.

UPON COMPLETION OF THE INSTALLATION, THE CONTRACTOR SHALL
REBALANCE ANY EXISTING PORTIONS OF AIR DISTRIBUTION SYSTEM AND
WATER DISTRIBUTION SYSTEM AFFECTED BY THE RENOVATION AND ALSO
BALANCE ALL NEW WORK.

IF DISCREPANCIES EXIST IN THE REPORT THAT REQUIRE FIELD
VERIFICATION, THE TESTING AND BALANCING COMPANY IN THE PRESENCE
OF THE ENGINEER SHALL VISIT THE JOBSITE FOR FIELD VERIFICATION OF
THE REPORT.

THE CONTRACTOR SHALL PROVIDE ALL LABOR, PRESSURE GAUGES,
FLOW METERS, SHEAVES, AND BELTS REQUIRED TO BALANCE SYSTEMS.

BALANCING REPORT SHALL BE PROVIDED ON NEBB OR AABC-TYPE

FORMS.

BALANCING AND TESTING SHALL BE PERFORMED AND SUPERVISED BY A
CERTIFIED NEBB OR AABC TECHNICIAN.

BALANCING AND TESTING SHALL BE PERFORMED AND SUPERVISED BY
ONE OF THE FOLLOWING INDEPENDENT FIRMS SPECIALIZING IN TESTING
AND BALANCING:

1) TEKON — TECHNICAL CONSULTANTS.

THE PERFORMANCE AND CAPACITY OF ALL SYSTEMS AND EQUIPMENT TO

BE DEMONSTRATED BY THE CONTRACTOR.

10.  INSULATION — GENERAL REQUIREMENTS

A.

ALL INSULATION MATERIALS, INCLUDING JACKETS, FACING,

ADHESIVE, COATINGS, AND ACCESSORIES ARE TO BE FIRE HAZARD RATED
AND LISTED BY UNDERWRITERS LABORATORIES, INC. USING STEINER

TUNNEL TEST METHOD FOR FIRE HAZARD CLASSIFICATION OF BUILDING
MATERIALS, STANDARD UL 723 (ASTM E—84), (ASA A2.5—-1963).
FLAMESPREAD: MAXIMUM 25. FUEL CONTRIBUTED AND SMOKE DEVELOPED:
MAXIMUM 50. FLAMEPROOFING TREATMENTS SUBJECT TO DETERIORATION
FROM MOISTURE OR HUMIDITY ARE NOT ACCEPTABLE.

PRODUCTS SHALL NOT CONTAIN ASBESTOS, LEAD, MERCURY, OR

MERCURY COMPOUNDS.

DEFINITIONS:

1) EXPOSED: INDOOR DUCTS, PIPING OR EQUIPMENT LOCATED IN
MECHANICAL EQUIPMENT ROOMS AND IN AREAS WHICH WILL BE VISIBLE
WITHOUT REMOVING CEILINGS OR OPENING ACCESS PANELS.

2)  CONCEALED: INDOOR DUCTS, PIPING OR EQUIPMENT WHICH IS NOT
EXPOSED.

3) OUTDOOR: DUCTS, PIPING OR EQUIPMENT WHICH IS EXPOSED TO THE
WEATHER.

11.  DUCTWORK INSULATION

A

B.

C.

D.

E.

F.

INSULATE ALL DUCTWORK IN ACCORDANCE WITH INSULATION SCHEDULE

EXCEPT AS OTHERWISE NOTED.
INSULATION SCHEDULE — DUCTWORK

SERVICE LOCATION THICKNESS [ MATERIAL | FINISH

SUPPLY/RETURN | CONCEALED 2" D-1 VAPORSEAL
SUPPLY/RETURN | EXPOSED 1-1/2" D-2 VAPORSEAL
SUPPLY/RETURN | OUTDOOR EXPOSED 2" D-3 VAPORSEAL

REINSULATE ALL DUCTWORK AND PIPING WHICH IS EXISTING AND

DAMAGED DURING CONSTRUCTION OR SHOWN OR REQUIRED TO BE RELOCATED.
INSULATE WITH SAME MATERIAL AND THICKNESS.

NON—INSULATED DUCTWORK:

1) AIR CONDITIONING RETURN AIR DUCTWORK EXPOSED IN AR
CONDITIONED SPACES AND INSTALLED IN HUNG CEILINGS WHERE SPACE
IMMEDIATELY ABOVE AND BELOW ARE BOTH AIR CONDITIONED.

OUTDOOR DUCTWORK

1) FOR OUTDOOR DUCTWORK OR DUCTWORK EXPOSED TO THE ELEMENTS IN
ADDITION TO INSULATION AND FINISHES SPECIFIED, APPLY TWO (2)
COATS OF WEATHERPROOF MASTIC AND EMBED INTO WET COAT TWO (2)
LAYERS OF GLASS CLOTH OVER INSULATION JACKET. SMOOTH MEMBRANE TO
AVOID WRINKLES AND OVERLAP ALL SEAMS AT LEAST 3". APPLY A SECOND
COAT OF SAME COATING TO THE ENTIRE SURFACE. TOP CENTER OF
RECTANGULAR DUCT SHALL PITCH TO EACH SIDE TO AVOID TRAPPING OF
WATER IN THE CENTER.

MATERIAL:

1) TYPE D—1: MINIMUM 1-LB DENSITY FIBERGLASS BLANKET HAVING AN

INSTALLED (25% COMPRESSED) R—VALUE OF 6.0 MINIMUM, MAXIMUM 0.28 K-

FACTOR AT 75 DEG F MEAN TEMPERATURE WITH FACTORY—-APPLIED FOIL—
SKRIM—KRAFT FACING SIMILAR TO MANVILLE MICROLITE.

2) TYPE D-2: 3 LB. FIBERGLASS BOARD WITH A MINIMUM R—-VALUE OF
6.0. THE MAXIMUM K FACTOR SHALL BE 0.23 AT 75 DEG F MEAN
TEMPERATURE WITH A MINIMUM DENSITY OF 3 LB. THE INSULATION SHALL
BE PROVIDED WITH A FACTORY—APPLIED ALL PURPOSE OR ALL SERVICE
FACING. THE INSULATION SHALL BE EQUAL TO MANVILLE TYPE 814 SPIN-—
GLAS AP.

3) TYPE D-3: MINIMUM 6 LB FIBERGLASS BOARD WITH A MINIMUM R-

VALUE OF 8.0. MAXIMUM 0.22 K-FACTOR AT 75 DEG F MEAN TEMPERATURE

WITH FACTORY APPLIED ALL PURPOSE OR ALL SERVICE FACING. SIMILAR
TO MANVILLE 817 SPIN—GLAS AP.

INSTALLATION:

1) FIBERGLASS BLANKET: 2 INCH LAP STRIPS AT ALL SEAMS. SECURE
BOTTOM OF ALL DUCTS OVER 24 INCH WIDE WITH MIN. 2 ROWS OF WELD
PINS 12 INCH ON CENTER. SECURE ALL SEAMS WITH FOIL VAPOR BARRIER
TAPE AND VAPORSEAL ADHESIVE.

2)  FIBERGLASS BOARD: SEAL JOINTS AND BREAKS IN FACING WITH 3
INCH WIDE TAPE TO MATCH FACING AND ADHERE WITH VAPOR SEAL
ADHESIVE. APPLY 5 INCH WIDE TAPE AT CORNERS, WELD PINS ON TOP,
SIDES AND BOTTOM.

12.  PIPING INSULATION

A

B.

C.

D.

E.

F.

INSULATE ALL PIPING IN ACCORDANCE WITH INSULATION SCHEDULE

EXCEPT AS OTHERWISE NOTED.
INSULATION SCHEDULE — PIPING

SERVICE SIZE THICKNESS | MATERIAL | FINISH

LOW TEMP (40'=100°F) | UP TO 8" | 1-1/2" | P-1 VAPORSEAL
FITTINGS & VALVES UP TO 8" | 1-1/2" | P-4 VAPORSEAL
LOW TEMP (40'—100°F) F—1

HOT (101"=200°F) up T0 8" | 2" P—1 —
FITTINGS & VALVES UP TO 8" | 2" P—4 F—1

HOT (101°=200°F)

HOT (201°—250°F) up 170 3" | 2-1/2" | P-1 —
FITTINGS & VALVES UP T0 3* | 2-1/2" | P-4 F—1

HOT (201°—250°F)

COLD WATER ALL 1" P-1 VAPORSEAL

MAKEUP, COLD
CONDENSATE,
EQUIPMENT DRAINS

BELOW 60°F

PIPING, VALVES AND FITTINGS TO BE INSULATED:

1) LOW TEMPERATURE PIPING SYSTEMS — 40 TO 100 DEG F INCLUDING:

A
B.

CHILLED WATER SUPPLY AND RETURN.
CONDENSATE DRAIN PIPING.

2) LOW TEMPERATURE HOT PIPING SYSTEMS - 100° TO 200°F
INCLUDING:

A.  LOW TEMPERATURE HOT WATER SUPPLY AND RETURN.
3)  MEDIUM TEMPERATURE HOT PIPING SYSTEMS: 200° TO 250°F
INCLUDING:
A.  LOW PRESSURE STEAM SUPPLY TO 15 PSIG.
B. LOW PRESSURE CONDENSATE RETURN, EXCEPT STEAM TRAPS AND TRAP
ASSEMBLY AND RADIATION RUNOUTS CONCEALED IN RADIATION ENCLOSURES.
C.  PUMPED CONDENSATE DISCHARGE
MATERIAL:

1) TYPE P—1: MINIMUM 4 LB DENSITY MOLDED FIBERGLASS, MAXIMUM

0.23

FIRE—

K—FACTOR AT 75 DEG F MEAN TEMPERATURE WITH FACTORY—APPLIED
RETARDANT FOIL—SKRIM—KRAFT FACING. ALL SERVICE JACKET.

SIMILAR TO OWENS—CORNING 650 ASJ.

2) TYPE P—4: MINIMUM 1 LB DENSITY FIBERGLASS FITTING INSERTS,
MAXIMUM 0.28 K—-FACTOR AT 75 DEG F MEAN TEMPERATURE SIMILAR TO
MANVILLE HI-LO TEMP INSULATION INSERTS.

FINISH:

1) TYPE F—1: FITTING COVER, MOLDED WHITE PVC JACKET, UL CLASS
1, MAXIMUM PERMEANCE 0.05 SIMILAR TO MANVILLE ZESTRON.

2) TYPE F—4: ALUMINUM JACKETING WITH MINIMUM 0.016 INCH WALL
THICKNESS AND LONGITUDINAL JOINTS WITH LOCK SEAMS.

OUTDOCR PIPING:

1) FOR ALL PIPING, FITTINGS AND VALVES LOCATED OUTDOORS,
INCREASE SCHEDULED INSULATION THICKNESS BY A MINIMUM OF 1 INCH
AND PROVIDE F—4 FINISH. PROVIDE VAPORSEAL ON ALL OUTDOOR PIPES,
VALVES AND FITTINGS SUBJECT TO CONDENSATION.

2)  COORDINATE WITH ELECTRICAL CONTRACTOR FOR ALL HEAT TRACING
REQUIREMENTS AND PIPING LENGTH REQUIREMENTS. ELECTRICAL TO
PROVIDE CABLING AND THERMOSTAT.

INSTALLATION:

1) BEFORE APPLYING INSULATION ALL PRESSURE AND LEAK TESTS SHALL
BE COMPLETED AND APPROVED.

2)  ALL INSULATION SHALL BE BUTTED FIRMLY TOGETHER. PROVIDE 2

INCH

LAMP STRIPS AT ALL SEAMS SECURED WITH ADHESIVE. USE VAPOR

BARRIER TAPE AND VAPORSEAL ADHESIVE WHERE REQUIRED. STAPLES NOT
PERMITTED. REFRIGERANT PIPING INSULATION SHALL HAVE MITERED
FITTINGS.

3)  ALL INSULATION AND VAPOR BARRIERS SHALL BE CONTINUQUS
PASSING THROUGH SLEEVES, HANGERS, ETC., OR OTHER OPENINGS.
PROVIDE SADDLES OR SHIELDS FOR PROTECTION.

4)  INSULATION FOR STRAINERS OR OTHER FITTINGS OR ACCESSORIES
REQUIRING SERVICING OR INSPECTION SHALL HAVE INSULATION REMOVABLE
AND REPLACEABLE WITHOUT DAMAGE.

13.  VIBRATION ISOLATION

A.

K.

FURNISH AND INSTALL ALL NECESSARY VIBRATION ISOLATORS,
VIBRATION HANGERS, MOUNTING PADS, RAILS, ETC., TO ISOLATE
VIBRATION AND SOUND FROM BEING TRANSMITTED TO THE BUILDING

STRUCTURE.

ALL VIBRATION PRODUCTS SHALL BE SPECIFICALLY DESIGNED

FOR THEIR INTENDED USE. PROVIDE ISOLATION FOR EQUIPMENT, PIPING
AND DUCTWORK. ETC.

MANUFACTURER OF THE VIBRATION ISOLATION EQUIPMENT SHALL HAVE
THE FOLLOWING RESPONSIBILITIES

1) SUBMIT TYPE, SIZE, DEFLECTION, LOCATION AND DETAILS
INCLUDING FREE HEIGHT FOR EACH ISOLATOR PROPOSED FOR ITEMS IN THE
SPECIFICATION AND ON THE DRAWINGS.

2)  SUBMIT DETAILS OF ALL STEEL FRAMES AND CONCRETE INERTIA
BASES TO BE USED IN CONJUNCTION WITH THE ISOLATION IN THIS
SPECIFICATION AND IN THE DRAWINGS.

3)  CLEARLY OUTLINE THE PROCEDURES FOR INSTALLING AND ADJUSTING
THE ISOLATORS OR HANGERS.

4)  GUARANTEE THE SPECIFIED ISOLATION SYSTEMS DEFLECTION AND

THAT

A MINIMUM OF 90% EFFICIENCY WILL BE OBTAINED.

PROVIDE INSTALLATION INSTRUCTIONS, DRAWINGS AND FIELD
SUPERVISION TO ASSURE PROPER INSTALLATION AND PERFORMANCE.

ISOLATION SYSTEMS SHALL BE MANUFACTURED BY MASON INDUSTRIES,
VIBRATION ELIMINATOR COMPANY, AMBER BOOTH, VIBRATION MOUNTINGS
AND CONTROLS.

INSTALL IN ACCORDANCE WITH THE MANUFACTURER’S INSTRUCTIONS
INCLUDING THE LOAD AND SPRING STATIC DEFLECTION FOR EACH FLOOR OR
CEILING HUNG ISOLATOR.

PROVIDE LEVELING DEVICES AND APPROVED RESILIENT DEVICES AS
REQUIRED TO LIMIT EQUIPMENT AND PIPING MOTION IN EXCESS OF 1\4
INCH ISOLATORS SHALL HAVE CAPABILITY OF SUPPORTING EQUIPMENT AND
PIPING AT A FIXED ELEVATION DURING INSTALLATION AND AT A

SPECIFIED HEIGHT AFTER ADJUSTMENT.

ALL SPRINGS SHALL HAVE AT LEAST 50% ADDITIONAL LOAD CAPACITY
ABOVE DESIGN LOAD.

PROVIDE SUPPLEMENTAL STEEL AS REQUIRED WHERE EQUIPMENT
CANNOT SUPPORT POINT LOADS.

PROVIDE CORROSION PROTECTION FOR EQUIPMENT MOUNTED OUTDOORS.
SPRING CORROSION RESISTANCE SHALL BE POWDER COATING OF THE

SPRING WITH THE STEEL HOUSING HOT DIPPED GALVANIZED. ALL HARDWARE
TO BE CADMIUM PLATED.

1) EQUIPMENT STATIC DEFLECTIONS

A

B.

C.
ROOFTOP AC

UP TO 300 RPM 3.5 INCHES STATIC DEFLECTION
300 TO 500 RPM 2.5 INCHES STATIC DEFLECTION
501 AND UP RPM 1.5 INCHES STATIC DEFLECTION
UNITS — SPRING ROOF CURB — TYPE RSC AND/OR

DUNNAGE STEEL WITH TYPE SLR WITH VERTICAL LIMIT STOPS.

SUPPORT OF PIPING IN EQUIPMENT ROOMS AND WHERE EXPOSED ON

ROOF

1)

2)
3)
4)

ALL WATER PIPING OUTSIDE OF SHAFTS WITHIN 50 FEET OF
CONNECTED ROTATING EQUIPMENT TO BE SUPPLIED WITH ISOLATORS.

HANGER ROD ISOLATORS (TYPE 30N) MOUNTINGS.
INDOOR SUPPORTED PIPING ISOLATORS (TYPE SLR).
VERTICAL RISER PIPING ANCHOR AND GUIDES (TYPE ADA).

FLOOR AND ROOF MOUNTING OF FACTORY ASSEMBLED AIR HANDLING
UNITS, AIR CONDITIONING UNITS, HEAT EXCHANGERS AND CONDENSING
UNITS, — SPRING ISOLATORS (ROOF MOUNTED EQUIPMENT TYPE SLR), OR
(INDOOR EQUIPMENT TYPE SLF).

MOUNTING OF CEILING SUSPENDED IN—LINE PUMPS, HEAT

EXCHANGERS, AC UNITS AND AIR HANDLING UNITS — USE TYPE 30N MASON
INDUSTRIES SPRING AND NEOPRENE HANGERS OR EQUAL WITH MINIMUM
STATIC DEFLECTION OF 1 INCH.

PROVIDE FLEXIBLE CONNECTIONS BETWEEN ALL FANS AND DUCTWORK
(REFER TO DUCTWORK SECTION FOR SPECIFICATIONS).

14. PIPING — GENERAL REQUIREMENTS

A.

B.

C.

D.

E.

F.

G.

H.

J.

K.

COMPLETE WITH:  PIPE, FITTINGS, VALVES, STRAINERS, MOTORIZED
VALVE OPERATORS, STRAINERS, HANGERS, SUPPORTS, GUIDE, SLEEVES,
AND ACCESSORIES.

ALL ITEMS SHALL BE FURNISHED AND INSTALLED IN ACCORDANCE
WITH THE LATEST EDITIONS OF THE FOLLOWING CODES AND STANDARDS:

1)
2)
3)
4)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME).
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM).
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI).

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND
FITTING INDUSTRY (MSS).

GASKETS: ONE PIECE RING TYPE 1/16 INCH MINIMUM THICKNESS
KLINGER C4400 ONLY (OR APPROVED EQUAL, SUBMIT FOR APPROVAL BEFORE

USE).

WELDING

1)

2)

3)

4)

5)

6)

ALL WELDING SHALL BE DONE IN ACCORDANCE WITH ALL CODES
APPLICABLE TO THE PARTICULAR SERVICE. WELDING FILLER METALS:
COMPLY WITH AWS D10.12/D10.12M FOR WELDING MATERIALS APPROPRIATE
FOR WALL THICKNESS AND CHEMICAL ANALYSIS OF STEEL PIPE BEING
WELDED.

COMPLY WITH SECTION I, PART C OF THE ASME BOILER AND
PRESSURE VESSEL CODE FOR WELDING MATERIALS APPROPRIATE FOR WALL
THICKNESS AND FOR CHEMICAL ANALYSIS OF PIPE BEING WELDED.

QUALIFY PROCESSES AND OPERATORS ACCORDING TO ASME BOILER AND
PRESSURE VESSEL CODE: SECTION IX, "WELDING AND BRAZING
QUALIFICATIONS".  COMPLY WITH PROVISIONS IN ASME B31 SERIES,
"CODE FOR PRESSURE PIPING.”

WELDERS SHALL BE QUALIFIED FOR ALL REQUIRED PIPE SIZES,

MATERIAL, WALL THICKNESS, AND POSITION IN ACCORDANCE WITH THE
AMERICAN SOCIETY OF MECHANICAL ENGINEERING (ASME) SECTION IX,
BOILER AND PRESSURE VESSEL CODE. CERTIFY THAT EACH WELDER HAS
PASSED AWS QUALIFICATION TESTS FOR WELDING PROCESSES INVOLVED AND
THAT CERTIFICATION IS CURRENT.

COPIES OF THE CERTIFIED WELDER QUALIFICATION REPORTS SHALL

BE MAINTAINED BY THE RESPONSIBLE WELDING AGENCY AND THE COMPANY
PERFORMING THE WELDING, AND SHALL BE SUBMITTED TO THE OWNER
AND/OR ENGINEER UPON REQUEST.

ALL DEFECTIVE WELDS SHALL BE CHIPPED OUT AND REPAIRED AT NO
COST TO THE OWNER, BASED ON PROCEDURE TO BE SPECIFIED AT THE
TIME.

COPPER TUBE BRAZING

1)

2)

3)

ALL BRAZING SHALL BE DONE IN ACCORDANCE WITH ALL CODES
APPLICABLE TO THE PARTICULAR SERVICE. BRAZING FILLER METALS:
AWS A5.8, BCUP SERIES, COPPER—PHOSPHORUS ALLOYS FOR JOINING
COPPER WITH COPPER; OR BAG—1, SILVER ALLOY FOR JOINING COPPER
WITH BRONZE OR STEEL.

QUALIFY PROCESS AND OPERATORS IN ACCORDANCE WITH ASME BOILER
AND PRESSURE VESSEL CODE, SECTION IX, "WELDING AND BRAZING
QUALIFICATIONS”.

BRAZERS SHALL BE QUALIFIED FOR ALL REQUIRED TUBE SIZES,
MATERIAL, WALL THICKNESS, AND POSITION IN ACCORDANCE WITH THE
AMERICAN SOCIETY OF MECHANICAL ENGINEERING (ASME), SECTION IX,
BOILER AND PRESSURE VESSEL CODE.

A.  COPIES OF THE CERTIFIED BRAZER QUALIFICATION REPORTS SHALL
BE MAINTAINED BY THE RESPONSIBLE BRAZING AGENCY AND THE COMPANY
PERFORMING THE BRAZING, AND SHALL BE SUBMITTED TO THE OWNER
AND/OR ENGINEER UPON REQUEST.

B. ALL DEFECTIVE BRAZEMENTS SHALL BE CHIPPED OUT AND REPAIRED
AT NO COST TO THE OWNER, BASED ON PROCEDURE TO BE SPECIFIED AT
THE TIME.

GASKETS

1)

PIPE-FLANGE GASKET MATERIALS: SUITABLE FOR CHEMICAL AND
THERMAL CONDITIONS OF PIPING SYSTEM CONTENTS. ASME B16.21,
NONMETALLIC, FLAT, ASBESTOS—FREE, 1/8—INCH MAXIMUM THICKNESS
UNLESS THICKNESS OR SPECIFIC MATERIAL IS INDICATED.

EXPANSION COMPENSATION:

1)

ALL PIPING SHALL BE INSTALLED TO COMPENSATE FOR EXPANSION TO
PROTECT THE BUILDING, EQUIPMENT AND PIPING SYSTEMS. PROVIDE ALL
GUIDES, ANCHORS, EXPANSION LOOPS, SUPPLEMENTAL STEEL AND APPROVED
TYPE EXPANSION JOINTS AS INDICATED OR REQUIRED FOR CONTROL OF
EXPANSION.

SYSTEM FILLING:

1)

2)

SYSTEMS OR PORTIONS OF SYSTEMS TO BE TESTED SHALL HAVE
PROVISIONS FOR FILLING, VENTING (AIR REMOVAL), DRAINAGE AND TEST
PRESSURE CONNECTION.

LIQUID USED FOR TESTING SHALL BE CLEAN CITY WATER MIXED WITH
CHEMICALS SPECIFIED BY THE BASE BUILDING WATER TREATMENT
CONTRACTOR. THE HVAC CONTRACTOR SHALL HIRE THE SERVICES OF THE
BUILDING WATER TREATMENT CONTRACTOR AND PROVIDE ALL REQUIRED
LABOR. PROVIDE TEMPORARY METERING AND MIXING DEVICES AS

REQUIRED. THE HVAC CONTRACTOR SHALL OBTAIN ALL REQUIREMENTS FROM
THE BUILDING MANAGEMENT.

FLUSHING AND CLEANING AND TREATMENT:

1)

AFTER COMPLETION OF HYDROSTATIC TESTS AND EMPTYING, PROVIDE
LABOR FOR INITIAL FLUSHING, CLEANING, AND PASSIVATING IN
ACCORDANCE WITH THE OWNER'S WATER TREATMENT SPECIFICATION. THE
HVAC CONTRACTOR SHALL HIRE THE SERVICES OF THE BASE BUILDING
WATER TREATMENT CONTRACTOR AND PROVIDE ALL LABOR. COORDINATE
WITH THE OWNER'S WATER TREATMENT COMPANY AND PROVIDE ALL
SPECIFICATION REQUIREMENTS AND REQUIRED LABOR. COORDINATE ALL
REQUIREMENTS WITH BASE BUILDING MANAGEMENT FOR BASE BUILDING
VENDOR.

A.  PROVIDE ONE YEAR'S SUPPLY OF NECESSARY WATER TREATMENT
CHEMICALS FOR NEW SYSTEM TO THE OWNER OR TENANT INCLUDING THE
FOLLOWING:

B. CLOSED SYSTEM TREATMENT (CHILLED WATER, SECONDARY WATER,
CLOSED CONDENSER WATER AND HOT WATER). PROVIDE AGENTS TO REDUCE
SCALE DEPOSITS, TO ADJUST PH AND TO INHIBIT CORROSION.
TREATMENT SHALL NOT CONTAIN ANY CHROMATE'S OR OTHER TOXIC

SUBSTANCES. USE PROPER CHEMISTRY TO PROVIDE BACTERIA COUNTS BELOW

103 COLONIES PER MILLILITER (AEROBIC & NON AEROBIC). PH LEVELS TO
BE BETWEEN 7.0 AND 9.0. CORROSION RATE TO BE LESS THAN 1/2
MILS/YEAR STEEL, 1/10 MILS/YEAR COPPER.

IN LIEU OF DIELECTRIC UNIONS USE BRASS FITTINGS TO JOIN DISSIMILIAR MATERIALS.

DRAIN DOWN FOR NEW PIPING CONNECTION INTO EXISTING:

1)

CONTRACTOR TO OBTAIN SCHEDULE AND COORDINATE WITH BUILDING
MANAGEMENT FOR SYSTEM DRAIN DOWN AND CONNECTION INTO EXISTING
BUILDING PIPING. ALL COSTS ASSOCIATED WITH DRAIN DOWN ARE TO BE
INCLUDED AS PART OF BID.

L. ALL INSTRUMENTATION (PRESSURE GAUGES AND THERMOMETERS) SHALL
BE RATED FOR THE SAME PRESSURE AND TEMPERATURE AS PIPING SYSTEM
AND RATED SPECIFICALLY FOR THE SAME SERVICE AS THE PIPING.
PRESSURE GAUGES ARE TO BE LIQUID FILLED WITH 1% ACCURACY.
SELECT GAUGES AND THERMOMETERS SO THAT THE MID—POINT IS AT THE
WORKING PRESSURE AND TEMPERATURE. INSTRUMENTS TO BE MANUFACTURED
BY WEISS INSTRUMENTS OR APPROVED EQUAL.

1)

2)

PROVIDE THERMOMETERS IN PIPING AS INDICATED ON THE DRAWINGS

AND AT THE INLET AND OUTLET OF EACH HYDRONIC COIL, HEAT EXCHANGER
AND PIECE OF EQUIPMENT THAT INVOLVES A DIFFERENTIAL TEMPERATURE.
THERMOMETERS TO BE ORGANIC LIQUID FILLED.

PROVIDE PRESSURE GAUGES IN PIPING AS INDICATED ON THE

DRAWINGS AND AT SUCTION AND DISCHARGE OF EACH PUMP AND AT INLETS
AND OUTLETS OF EACH HYDRONIC COIL, HEAT EXCHANGER AND PIECE OF
EQUIPMENT THAT INVOLVES A DIFFERENTIAL PRESSURE.

M.  PIPE SUPPORTS:

1)

2)

3)

4)

PROVIDE ADEQUATE SUPPORT FOR PIPE AND CONTENTS TO PREVENT
SAGGING, VIBRATION, OR SWAYING AND ALLOW FOR EXPANSION AND
CONTRACTION. PROVIDE SUPPLEMENTAL STEEL AS REQUIRED WHERE
STRUCTURE CANNQOT SUPPORT POINT LOADS.

HORIZONTAL PIPING TO BE SUPPORTED BY FORGED STEEL ADJUSTABLE
CLEVIS TYPE HANGER. MAXIMUM SPACING AS FOLLOWS:

A.  STEEL 1 INCH AND SMALLER: 6 FEET.
STEEL 1—-1/4 INCH AND LARGER: 10 FEET.

B

C. COPPER 1 INCH AND SMALLER: 5 FEET.

D COPPER 1-1/2 IN to 2—-1/2 INCH: 8 FEET.
E

PROVIDE ADDITIONAL SUPPORTS AT CHANGES IN DIRECTION, BRANCH
PIPING AND RUNOUTS OVER 5 FEET AND CONCENTRATE LOADS DUE TO
VALVES, STRAINERS AND OTHER SIMILAR ITEMS.

ROD SIZE

A.  PIPE 2 IN AND SMALLER: 3/8 IN

B. PIPE2-1/2 INTO 3 IN: 1/2 IN

VERTICAL PIPING:

A.  BASE ELBOW SUPPORT WITH BEARING PLATE ON STRUCTURAL SUPPORT.

B. GUIDE)S AT EVERY SECOND FLOOR (SPACING NOT TO EXCEED 25
FEET).

C. TOP SUPPORT HANGER OR SADDLE IN HORIZONTAL CONNECTION WITH
PROVISIONS FOR EXPANSION.

D.  INTERMEDIATE STEEL RISER CLAMP SUPPORT BOLTED AND WELDED TO
PIPE BEARING ON STRUCTURAL STEEL OR BEARING PLATE AT FLOOR.

E.  FOR MULTIPLE PIPES, COORDINATE GUIDES, BEARING PLATES AND
ACCESSORY STEEL.

N.  VALVES — GENERAL REQUIREMENTS

1)
2)

3)

4)

5)

6)

7)

VALVE PRESSURE AND TEMPERATURE RATINGS: NOT LESS THAN
INDICATED AND AS REQUIRED FOR SYSTEM PRESSURES AND TEMPERATURES.

VALVE SIZES: SAME AS UPSTREAM PIPING UNLESS OTHERWISE
INDICATED.

VALVE—END CONNECTIONS:

A.  FLANGED: WITH FLANGES ACCORDING TO ASME B16.1 FOR IRON
VALVES

B.  FLANGED: WITH FLANGES ACCORDING TO ASME B16.5 FOR STEEL
VALVES

C.  SOLDER JOINT: WITH SOCKETS ACCORDING TO ASME B16.18.
D. THREADED: WITH THREADS ACCORDING TO ASME B1.20.1.
E.  VALVE BYPASS AND DRAIN CONNECTIONS: MSS SP—45.

GENERAL-DUTY VALVE APPLICATIONS: UNLESS OTHERWISE
INDICATED, USE THE FOLLOWING VALVE TYPES:

A.  SHUTOFF SERVICE EXCEPT STEAM: BALL, BUTTERFLY OR GATE
VALVES.

B. SHUTOFF SERVICE, STEAM: GATE VALVES.

C.  THROTTLING SERVICE EXCEPT STEAM: BALL, BUTTERFLY, PLUG
VALVES.

D.  THROTTLING SERVICE, STEAM: GLOBE VALVES.

INSTALL SHUTOFF DUTY VALVES AT EACH BRANCH CONNECTION TO
SUPPLY MAINS, AT SUPPLY CONNECTION TO EACH PIECE OF EQUIPMENT,
UNLESS ONLY ONE PIECE OF EQUIPMENT IS CONNECTED IN THE BRANCH
LINE. INSTALL THROTTLING DUTY VALVES AT EACH BRANCH CONNECTION
TO RETURN MAINS, AT RETURN CONNECTIONS TO EACH PIECE OF
EQUIPMENT, AND ELSEWHERE AS INDICATED.

INSTALL CALIBRATED BALANCING VALVES IN THE RETURN WATER LINE
OF EACH HEATING OR COOLING ELEMENT AND ELSEWHERE AS REQUIRED TO
FACILITATE SYSTEM BALANCING.

THREADED CONNECTIONS ARE NOT TO BE USED FOR GLYCOL SYSTEMS.

15. LOW TEMPERATURE WATER SYSTEMS, BELOW 100 PSIG, —20 TO 200
DEG F OPERATING TEMPERATURES.

A, MATERIAL SHALL BE STEEL IN ACCORDANCE WITH ASTM A 53,
SEAMLESS, GRADES A OR B, OR TYPE L COPPER FOR PIPING 4 INCH AND
BELOW.

1)

WALL THICKNESS SHALL BE:

A, TO 2 INCH: SCHEDULE 40 WITH THREADED ENDS OR SCHEDULE 40
WITH SOCKET WELD ENDS.

B. 2-1/2 INCH TO 10 INCH: SCHEDULE 40, BUTT WELD ENDS ONLY.

C. 4 INCH AND SMALLER TYPE L, DRAWN-TEMPER COPPER TUBING,
WROUGHT—COPPER FITTINGS, AND BRAZED JOINTS

D.  NO THREADED JOINTS ARE ALLOWED IN GLYCOL SYSTEMS

B. IRON BUTTERFLY VALVES

1

200 PSI COLD WORKING PRESSURE (CWP), 2 INCH TO 24 INCH, ASTM
A126 CAST IRON BODY, ANSI 125/150 PATTERN, FULLY LUGGED, AND
TAPPED BODY STYLE, CLOSED WATER SYSTEMS—-ALUMINUM BRONZE DISC,
OPEN WATER SYSTEMS—316 STAINLESS STEEL DISC, STAINLESS STEEL
STEM, RESILIENT EPDM SEAT, BRONZE STEM BUSHING, STAINLESS STEEL
DISC SCREWS OR TAPER PINS

A.  MANUFACTURERS — IRON BUTTERFLY VALVES, KEYSTONE DIVISION OF
TYCO FLOW CONTROL, BRAY VALVE & CONTROLS, ABZ VALVES & CONTROLS

C.  CAST IRON PLUG VALVES

1)

2)

3)

2 INCH AND SMALLER, MSS SP 25, MSS SP-78, 200 PSI COLD
WORKING PRESSURE (CWP), ASTM A 126 GRAY IRON BODY, REGULAR
PATTERN, SCREWED GLAND, BUNA—N GLAND AND STEM SEALS, GRAY IRON
LUBRICATED TAPERED PLUG, CARBON STEEL SEALANT FITTING, 1 YEAR
SUPPLY LUBRICANT PER VALVE, 1 LUBRICATING GUN WITH 15,000 PSI
GAUGE AND 12 INCH CONNECTION HOSE PER 10 VALVES, 1 WRENCH
OPERATOR PER 10 VALVES, THREADED END CONNECTION

2 1/2 INCH TO 4 INCH, MSS SP 25, MSS SP-78, 200 PSI COLD
WORKING PRESSURE (CWP), ASTM A 126 GRAY IRON BODY, REGULAR
PATTERN, SCREWED GLAND, BUNA—-N GLAND AND STEM SEALS, GRAY IRON
LUBRICATED TAPERED PLUG, CARBON STEEL SEALANT FITTING, 1 YEAR
SUPPLY LUBRICANT PER VALVE, 1 LUBRICATING GUN WITH 15,000 PSI
GAUGE AND 12 INCH CONNECTION HOSE PER 10 VALVES, 1 WRENCH
OPERATOR PER 10 VALVES, ANSI 125 FLANGED ENDS

MANUFACTURERS — CAST IRON PLUG VALVES, NORDSTROM VALVE INC.,
WALWORTH COMPANY, R&M ENERGY SYSTEMS (TOMBALL TX), OLSON
TECHNOLOGIES; HOMESTEAD DIV.

D.  BALL VALVES

1)

3 INCHES AND SMALLER— THREADED OR SOLDERED, 3 PIECE, CLASS

150 PSI STEAM, 600 PSI COLD WORKING PRESSURE (CWP), FULL PORT,
ASTM B584 CAST BRONZE BODY, CHROME PLATED BRASS BALL WITH BRASS
STEM, BLOW OUT PROOF STEM DESIGN, PTFE SEATS, PTFE STEM PACKING,
ZINC PLATED STEEL LEVER WITH VINYL COVERED GRIP, THREADED ENDS OR
SOLDER ENDS AS REQUIRED BY PIPING SYSTEM.

A.  MANUFACTURERS — BRONZE BALL VALVES, CONBRACO INDUSTRIES
INC., APOLLO DIMISION, CRANE CO.; CRANE VALVE GROUP; JENKINS
VALVES, STOCKHAM DIVISION, JAMESBURY INC., MILWAUKEE VALVE
COMPANY
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