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MAINTENANCE INFORMATION AND SYSTEMS COMMISSIONING

GENERAL:

THIS SECTION COVERS THE PROVISION OF MAINTENANCE INFORMATION
AND THE COMMISSIONING OF, AND THE FUNCTIONAL TESTING
REQUIREMENTS FOR BUILDING SYSTEMS.

BUILDING OPERATIONS AND MAINTENANCE INFORMATION:

THE BUILDING OPERATIONS AND MAINTENANCE DOCUMENTS SHALL BE
PROVIDED TO THE OWNER AND SHALL CONSIST OF MANUFACTURER'S
INFORMATION, SPECIFICATIONS, AND RECOMMENDATIONS;
PROGRAMMING PROCEDURES AND DATA POINTS; NARRATIVES; AND
OTHER MEANS OF ILLUSTRATING TO THE OWNER HOW THE BUILDING,
EQUIPMENT AND SYSTEMS ARE INTENDED TO BE INSTALLED,
MAINTAINED AND OPERATED.  REQUIRED REGULAR MAINTENANCE
ACTIONS FOR EQUIPMENT AND SYSTEMS SHALL BE CLEARLY STATED ON A
READILY VISIBLE LABEL.  THE LABEL SHALL INCLUDE THE TITLE OR
PUBLICATION NUMBER FOR THE OPERATION AND MAINTENANCE
MANUAL FOR THAT PARTICULAR MODEL AND TYPE OF PRODUCT.

MECHANICAL SYSTEMS AND SERVICE-WATER HEATING SYSTEMS
COMMISSIONING AND COMPLETION REQUIREMENTS:

PRIOR TO THE FINAL MECHANICAL AND PLUMBING INSPECTIONS, A
COMMISSIONING AUTHORITY SHALL PROVIDE EVIDENCE OF MECHANICAL
SYSTEMS COMMISSIONING AND COMPLETION IN ACCORDANCE WITH
THE PROVISIONS OF THIS SECTION.

EXCEPTIONS:  THE FOLLOWING SYSTEMS ARE EXEMPT:

1.  MECHANICAL SYSTEMS AND SERVICE WATER HEATER SYSTEMS IN
BUILDINGS WHERE THE TOTAL MECHANICAL EQUIPMENT CAPACITY
IS LESS THAN 480,000 BTU/H COOLING CAPACITY AND 600,000
BTU/H COMBINED SERVICE WATER-HEATING AND SPACE-HEATING
CAPACITY.

2. SYSTEMS INCLUDED IN SECTION C403.5 THAT SERVE INDIVIDUAL
DWELLING UNITS AND SLEEPING UNITS.

COMMISSIONING PLAN

A COMMISSIONING PLAN SHALL BE DEVELOPED BY THE COMMISSIONING
AUTHORITY AND SHALL INCLUDE THE FOLLOWING ITEMS:

1.  A NARRATIVE DESCRIPTION OF THE ACTIVITIES THAT WILL BE
ACCOMPLISHED DURING EACH PHASE OF COMMISSIONING
INCLUDING THE PERSONNEL INTENDED TO ACCOMPLISH EACH
ACTIVITY.

2. A LISTING OF SPECIFIC EQUIPMENT, APPLIANCES, OR SYSTEMS TO BE
TESTED AND A DESCRIPTION OF THE TESTS TO BE PERFORMED.

3. FUNCTIONS TO BE TESTED INCLUDING, BUT NOT LIMITED TO,
CALIBRATIONS AND ECONOMIZER CONTROLS.

4. CONDITIONS UNDER WHICH THE TEST WILL BE PERFORMED.
TESTING SHALL AFFIRM WINTER AND SUMMER DESIGN CONDITIONS
AND FULL OUTSIDE AIR CONDITIONS.

5. MEASURABLE CRITERIA FOR PERFORMANCE.

SYSTEMS ADJUSTING AND BALANCING

HVAC SYSTEMS SHALL BE BALANCED IN ACCORDANCE WITH GENERALLY
ACCEPTED ENGINEERING STANDARDS. THE COMMISSIONING AGENT
SHALL REVIEW AND PERFORM A SPOT CHECK VERIFICATION OF THE
TESTING, ADJUSTING, AND BALANCING REPORT.

AIR SYSTEMS BALANCING:

EACH SUPPLY AIR OUTLET AND ZONE TERMINAL DEVICE SHALL BE
EQUIPPED WITH MEANS FOR AIR BALANCING IN ACCORDANCE WITH THE
REQUIREMENTS OF CHAPTER 6 OF THE MECHANICAL CODE OF NEW YORK
STATE.

FUNCTIONAL PERFORMANCE TESTING

EQUIPMENT FUNCTIONAL PERFORMANCE TESTING SHALL DEMONSTRATE
THE INSTALLATION AND OPERATION OF COMPONENTS, SYSTEMS, AND
SYSTEM-TO-SYSTEM INTERFACING RELATIONSHIPS IN ACCORDANCE WITH
APPROVED PLANS AND SPECIFICATIONS SUCH THAT OPERATION,
FUNCTION, AND MAINTENANCE SERVICEABILITY FOR EACH OF THE
COMMISSIONED SYSTEMS IS CONFIRMED. TESTING WILL INCLUDE ALL
MODES OF OPERATION, INCLUDING FULL-LOAD, PART-LOAD, AND THE
FOLLOWING EMERGENCY CONDITIONS:

1. ALL MODES AS DESCRIBED IN THE SEQUENCE OF OPERATION.

2.  REDUNDANT OR AUTOMATIC BACK-UP MODE.

3. PERFORMANCE OF ALARMS.

4. MODE OF OPERATION UPON LOSS OF POWER AND RESTORATION OF
POWER.

EXCEPTIONS:  UNITARY OR PACKAGED HVAC EQUIPMENT LISTED IN
TABLES C403.3.2(1) THROUGH C403.3.2(3) THAT DO NOT REQUIRE
SUPPLY AIR ECONOMIZERS.

CONTROLS TESTING

THE COMMISSIONING AGENT SHALL WITNESS TESTING OF THE HVAC AND
SERVICE WATER-HEATING SYSTEMS AND DOCUMENT THAT CONTROL
DEVICES, COMPONENTS, EQUIPMENT, AND SYSTEMS ARE CALIBRATED
AND ADJUSTED AND OPERATE IN ACCORDANCE WITH THE APPROVED
PLANS AND SPECIFICATIONS.  SEQUENCES OF OPERATION SHALL BE
FUNCTIONALLY TESTED TO DOCUMENT THEY OPERATE IN ACCORDANCE
WITH THE APPROVED PLANS AND SPECIFICATIONS.

ECONOMIZERS

AIR ECONOMIZER SHALL UNDERGO A FUNCTIONAL TEST TO DETERMINE
THAT THEY OPERATE IN ACCORDANCE WITH THE MANUFACTURER'S
SPECIFICATIONS

PRELIMINARY COMMISSIONING REPORT.

THE COMMISSIONING AGENT SHALL PREPARE A PRELIMINARY
COMMISSIONING REPORT OF TEST PROCEDURES AND RESULTS.  THE
REPORT SHALL BE ORGANIZED WITH MECHANICAL AND SERVICE HOT
WATER FINDINGS IN SEPARATE SECTIONS TO ALLOW INDEPENDENT
REVIEW. THE REPORT SHALL BE IDENTIFIED AS “PRELIMINARY
COMMISSIONING REPORT” AND INCLUDE THE COMPLETED
COMMISSIONING COMPLIANCE CHECKLIST IN FIGURE C408.2.4.

THE REPORT SHALL IDENTIFY THE FOLLOWING:

1. ITEMIZATION OF DEFICIENCIES FOUND DURING TESTING THAT HAVE
NOT BEEN CORRECTED AT THE TIME OF THE REPORT PREPARATION.

2. DEFERRED TESTS THAT CANNOT BE PERFORMED AT THE TIME OF
REPORT PREPARATION DUE TO CLIMATIC CONDITIONS.

3. CLIMATIC CONDITIONED REQUIRED FOR PERFORMANCE OF
DEFERRED TESTS.

4. RESULTS OF FUNCTIONAL PERFORMANCE TESTS.

5. FUNCTIONAL PERFORMANCE TEST PROCEDURES USED DURING THE
COMMISSIONING PROCESS, INCLUDING MEASURABLE CRITERIA FOR
TEST ACCEPTANCE.

THE FOLLOWING CHECKLIST SHALL BE COMPLETED BY THE BUILDING
OWNER OR OWNER'S AUTHORIZED AGENT:

ACCEPTANCE OF REPORT:

BUILDINGS, OR PORTIONS THEREOF, SHALL NOT BE CONSIDERED
ACCEPTABLE FOR FINAL INSPECTION PURSUANT TO SECTION C104.3
UNTIL THE CODE OFFICIAL HAS RECEIVED A LETTER OF TRANSMITTAL
FROM THE BUILDING OWNER ACKNOWLEDGING THAT THE BUILDING OR
OWNER'S AUTHORIZED AGENT HAS RECEIVED THE PRELIMINARY
COMMISSIONING REPORT.

COPY OF REPORT:

THE BUILDING OFFICIAL SHALL BE PERMITTED TO REQUIRE THAT A COPY
OF THE PRELIMINARY COMMISSIONING REPORT BE MADE AVAILABLE FOR
REVIEW.

DOCUMENTATION REQUIREMENTS:

THE DOCUMENTS DESCRIBED IN THIS SECTION SHALL BE PROVIDED TO
THE BUILDING OWNER OR OWNER'S AUTHORIZED AGENT WITHIN 90
DAYS OF RECEIPT OF THE CERTIFICATE OF OCCUPANCY.

SYSTEM BALANCING REPORT:

A WRITTEN REPORT DESCRIBING THE ACTIVITIES AND MEASUREMENTS
COMPLETED.

FINAL COMMISSIONING REPORT:

THE COMMISSIONING AGENT SHALL PREPARE A FINAL COMMISSIONING
REPORT.  THE REPORT WILL INCLUDE THE FOLLOWING:

1. RESULTS OF FUNCTIONAL PERFORMANCE TESTS.

2. DISPOSITION OF DEFICIENCIES FOUND DURING TESTING, INCLUDING
DETAILS OF CORRECTIVE MEASURES USED OR PROPOSED.

3. FUNCTIONAL PERFORMANCE TEST PROCEDURES USED DURING THE
COMMISSIONING PROCESS INCLUDING MEASURABLE CRITERIA FOR
TEST ACCEPTANCE.

EXCEPTION:

DEFERRED TESTING THAT CANNOT BE PERFORMED AT THE TIME OF
REPORT PREPARATION DUE TO CLIMATIC CONDITIONS.
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2.  ALL REFRIGERANT PIPING ROOF PENETRATIONS SHALL

1.  SECURE CONDENSING UNTI TO EQUIPMENT SUPPORT NAILER
W/(4) 1/4" LAG BOLTS.  SEAL ALL PENETRATIONS

   BE MADE WEATHER-TIGHT.

RPS CORPORATION MODEL
ER-4A (OR EQUAL) RAISED

CANT SURFACE MOUNT STYLE
EQUIPMENT RAILS.  (TYP. FOR

2)  SECURE TO ROOF DECK.

ROOF MEMBRANE

WATER TIGHT.

NOTE

OR HEAT PUMP

TO EVAPORATOR

ELECTRICAL SERVICE

REFRIGERANT PIPING

(BY E.C.)

RPS CORPORATION MODEL
N28 (OR EQUAL) PIPE
PORTAL SYSTEM. SECURE
TO ROOF DECK.

UNIT

CONDENSING UNIT

ANCHOR EQUIPMENT BASE
PLATE TO CURB WITH LAG
SCREWS WITH NEOPRENE

WASHERS
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UL/cUL System No. W-L-1164

SECTION A-A

F Ratings - 1 and 2 Hr (See Items 1 and 4)
T Rating - 0 Hr

4

3

1

A

A 2 4

1B

1A

NOTES:

1. All penetrations through rated walls, including but not limited to Boiler Rooms,
Mechanical Equipment Rooms and Rated Shafts, shall be fire stopped per details
sheets included in this drawing set. Refer to Architectural drawings for all wall
ratings. Detail sheets show only a few common applications however, they do not
show all applications.  Contractor must use only firestop products that have been
UL 1479 or ASTM E 814 tested for specific fire-rated construction conditions
conforming to construction assembly type, penetrating item type, annular space
requirements, and fire-rating involved for each separate instance.

2.  Details shown are typical details.  If field conditions do not match requirements
of typical details, approved alternate details shall be utilized.  Field conditions and
dimensions need to be verified for compliance with the details, including but not
limited to the following:

* Minimum and maximum Width of Joints
* Type and thickness of fire-rated construction. The minimum assembly rating of

the firestop assembly shall meet or exceed the highest rating of the adjacent
construction.

3.  If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable. Drawings shall
follow the International Firestop Council (IFC) Guidelines for Evaluating Firestop
Systems Engineering Judgments.

4.  References:
* 2013 Underwriter's Laboratories Fire Resistance Directory, Volume 2
* NFPA 101 Life Safety Code
* All governing local and regional building codes

5.  Firestop System installation must meet requirements of ASTM E-814 (UL 1479)
tested assemblies that provide a fire rating equal to that of construction being
penetrated.

6.  All rated through-penetrations shall be prominently labeled with the following
information:

* ATTENTION: Fire Rated Assembly
* UL System #
* Product(s) used
* Hourly Rating (F-Rating)
* Installation Date
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GENERAL:

A.  THE "GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION", AIA DOCUMENT A201, LATEST EDITION, AND THIS
SPECIFICATION, AS APPLICABLE, ARE PART OF THIS CONTRACT.

B.   ALL APPLICABLE CODES, LAWS AND REGULATIONS, GOVERNING OR RELATING TO ANY PORTION OF THIS WORK ARE
HEREBY INCORPORATED INTO AND MADE A PART OF THESE SPECIFICATIONS.THESE PROVISIONS SHALL BE CARRIED
OUT BY THE CONTRACTOR WHO SHALL INFORM THE OWNER, PRIOR TO SUBMITTING A PROPOSAL, OF ANY WORK OR
MATERIALS, WHICH VIOLATE ANY OF THE LAWS AND REGULATIONS.  ANY WORK DONE BY THE CONTRACTOR CAUSING
SUCH VIOLATIONS SHALL BE CORRECTED BY THE CONTRACTOR.  THE DESIGN, CONSTRUCTION, INSTALLATION AND
ALTERATION FOR THE SYSTEM FOR PROVIDING VENTILATION AND AIR CONDITIONING SHALL COMPLY WITH THE  2020
NYS MECHANICAL CODE.

C.   PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, AND CONTRACTOR'S SERVICES NECESSARY FOR COMPLETE AND SAFE
INSTALLATION OF ALL WORK INDICATED OR SPELLED OUT IN CONTRACT DOCUMENTS, IN FULL CONFORMITY WITH
REQUIREMENTS OF BUILDING CODES AND OF ALL AUTHORITIES HAVING JURISDICTION.

D.   INSTALL ALL WORK SO AS TO BE READILY ACCESSIBLE FOR OPERATION, MAINTENANCE AND REPAIR. MINOR DEVIATIONS
FROM THE DRAWINGS MAY BE MADE TO ACCOMPLISH THIS, BUT CHANGES WHICH INVOLVE EXTRA COST, SHALL NOT
BE MADE WITHOUT APPROVAL.

E.   EACH BIDDER SUMMING HIS PROPOSAL SHALL EXAMINE ALL DRAWINGS RELATING TO THIS WORK AND VERIFY ALL
GOVERNING CONDITIONS AT THE BUILDING AND SHALL BECOME FULLY INFORMED AS TO THE EXTENT AND
CHARACTER OF THE WORK REQUIRED AND ITS RELATION TO OTHER WORK.  NO CONSIDERATION WILL BE GRANTED
FOR ANY ALLEGED MISUNDERSTANDING OF THE MATERIALS TO BE FURNISHED OR WORK TO BE DONE, IT BEING
UNDERSTOOD THAT THE SUBMISSION OF A PROPOSAL IS AN AGREEMENT TO ALL ITEMS AND CONDITIONS REFERRED
TO  HEREIN OR INDICATED ON THE ACCOMPANYING DRAWINGS.  (SEE "EXAMINATIONS OF EXISTING CONDITIONS"
BELOW).

F.   IF DURING THE INSPECTION, THE CONTRACTOR FINDS ANY OBSTRUCTION OR INTERFERENCE THAT MAY PROHIBIT THE
PROPER INSTALLATION OF HIS WORK, HE IS TO MAKE IT KNOWN TO THE BUILDING OWNER AND TENANT BEFORE AND
AT THE TIME OF SUBMITTING HIS PROPOSAL.  BY SUBMISSION OF THE BID, IT IS UNDERSTOOD THAT SUCH INSPECTION
HAS BEEN MADE AND BID INCLUDES ALL MATERIALS AND REQUIRED RELOCATION FOR ALL WORK.

G.   ALL DUCTWORK INDICATED ON DRAWINGS ARE DIAGRAMMATIC AD DOES NOT SHOW OFFSETS, DROPPING AND RISING OF
RUNS AS MAY BE NECESSARY.  THE CONTRACTOR SHALL PROVIDE FOR OFFSETS, DROPPING AND RISING OF
DUCTWORK AS REQUIRED TO AVOID OBSTRUCTIONS.  THE SHEET METAL CONTRACTOR WILL BE RESPONSIBLE FOR
ANY ADDITIONAL STATIC PRESSURE DUE TO THE ADDITION OF ELBOWS AND DUCT TURNS.

H.   ALL MATERIALS AND EQUIPMENT SHALL BE NEW UNLESS OTHERWISE NOTED, AND SHALL BE INSTALLED IN ACCORDANCE
WITH MANUFACTURER'S WRITTEN INSTRUCTIONS.

I.   THE CONTRACTOR SHALL KEEP ALL EQUIPMENT AND MATERIALS AND ALL PARTS OF THE BUILDING, EXTERIOR SPACES
AND ADJACENT STREET, SIDEWALKS AND PAVEMENTS, FREE FROM MATERIALS AND DEBRIS RESULTING FROM THE
EXECUTION OF THIS WORK.  EXCESS MATERIALS WILL NOT BE PERMITTED TO ACCUMULATE EITHER ON THE INTERIOR
OR THE EXTERIOR.

J.   CONTRACTOR IS RESPONSIBLE FOR FIELD COORDINATION WITH OTHER TRADES.

K.   CONTRACTOR IS TO MAINTAIN CURRENT WORKING RECORD DRAWINGS ON SITE AT ALL TIMES.

L.   INVESTIGATE EACH SPACE THROUGH WHICH EQUIPMENT MUST BE MOVED.  WHEN NECESSARY, EQUIPMENT SHALL BE
SHIPPED FROM MANUFACTURER IN CRATED SECTIONS OF SIZE SUITABLE FOR MOVING THROUGH RESTRICTED
SPACES AVAILABLE.  ASCERTAIN FROM BUILDING OWNER AT WHAT TIE OF DAY EQUIPMENT COULD BE MOVED
THROUGH CERTAIN RESTRICTED AREAS, AND REVIEW WITH OWNER PLANNED APPROACH FOR ANY REQUIRED
EQUIPMENT RIGGING INTO BUILDING.  EQUIPMENT SHALL BE LIFTED INTO POSITION, NOT ROLLED OR CRIBBED.

M.   REFER TO SECTION 15000 FOR ADDITIONAL REQUIREMENTS.

WORK INCLUDED:

          THE WORK INCLUDES FURNISHING AND THE INSTALLATION OF ALL MATERIALS, EQUIPMENT AND LABOR NECESSARY TO
COMPLETE AND MAKE READY FOR OPERATION BY THE OWNER ALL HVAC WORK AS SHOWN ON THE DRAWINGS AND
HEREINAFTER SPECIFIED, INCLUDING, BUT NOT LIMITED TO THE FOLLOWING:

A.   ELECTRIC HEATERS AND ACCESSORIES.

B.   ROOF-TOP PACKAGED AIR CONDITIONING UNITS WITH GAS HEAT AND ACCESSORIES.

C.   SPLIT SYSTEM AIR CONDITIONING HEAT PUMP UNITS AND ACCESSORIES.

D.   ALL REQUIRED DUCTWORK AND DUCTWORK ACCESSORIES.

E.   ALL HVAC RELATED PIPING SYSTEMS INCLUDING HOT WATER, REFRIGERANT AND MAKE UP WATER CONNECTIONS.

F.   VALVES AND PIPING SPECIALTIES.

G.   INSULATION OF PIPING, DUCTWORK AND EQUIPMENT.

H.     FANS AND ACCESSORIES.

I.    AIR DISTRIBUTION DEVICES.

J.    DAMPERS (VARIOUS TYPES).

K.    HANGERS AND SUPPORTS.

L.   VIBRATION ISOLATION.

M.    IDENTIFICATION, LABELS, TAGS AND VALVE CHARTS.

N.    DRAINAGE FROM EQUIPMENT AS INDICATED.

O.     SUPPLYING OF MOTOR CONTROLLER.

P.    FURNISH AND INSTALL ALL CONTROLS, CONTROL ACCESSORIES AND WIRING.

Q.     FINAL CONNECTIONS OF ALL HVAC EQUIPMENT.

R.     PIPING TESTS.

S.     AIR AND HYDRONIC BALANCING.

T.     SUBMISSION OF ALL SHOP DRAWINGS AND SAMPLES LISTED HEREIN.

U.     SUBMISSION OF ALL RECORD AND AS- BUILT DRAWINGS.

V.    SUBMISSION OF ALL BALANCING REPORTS.

W.     SUBMISSION OF ALL OPERATIONS AND MAINTENANCE MANUALS.

X.     EQUIPMENT START-UP AND TRAINING OF OWNER'S STAFF.

Y.     THIS CONTRACTOR SHALL ASSUME COMPLETE RESPONSIBILITY FOR START-UP AND 24 HR/ DAY SERVICE WITHIN AN
MAXIMUM RESPONSE TIME OF 4 HOURS AND QUARTERLY PREVENTIVE MAINTENANCE (CHANGE OF FILTERS, ETC.)
FOR A PERIOD OF ONE YEAR FOR ALL EQUIPMENT. THE COST OF THIS SHALL BE INCLUDED IN THIS CONTRACT.

Z.   MAINTAIN ALL EXISTING MECHANICAL SERVICES IN THE BUILDING AREAS NOT AFFECTED BY THE ALTERATIONS DURING
THE PROGRESS OF THE WORK, INCLUDING PROVIDING ALL TEMPORARY PIPING, CAPS, PROTECTIVE DEVICES,
CONNECTIONS AND EQUIPMENT REQUIRED.

AA.    SECURE PERMITS, LICENSES AND CERTIFICATES, PAY ALL FEES AND CHARGES FOR ALL WORK INSTALLED CERTIFYING
COMPLIANCE WITH LOCAL CODES AND GOVERNING AUTHORITIES. DELIVER CERTIFICATES TO BUILDING MANAGEMENT
OFFICE PRIOR TO THE COMMENCEMENT OF ALL WORK.

BB.   ALL SCAFFOLDING AND RIGGING AS REQUIRED FOR HVAC INSTALLATION.

CC. ALL POWER WIRING AS CONTROL WIRING.

DD.   ALL SPECIAL AND PROGRESS INSPECTIONS AS REQUIRED BY THE NEW YORK STATE BUILDING CODE, ARE THE
RESPONSIBILITY OF THE HVAC CONTRACTOR.

EE.  FURNISH "EQUIPMENT USE PERMITS" AS REQUIRED.

FF.   IT IS NOT THE INTENTION OF THESE SPECIFICATIONS TO DESCRIBE, NOR THE CONTRACT DRAWINGS TO SHOW IN
DETAIL, ALL THE VARIOUS PIECES OF APPARATUS AND APPURTENANCES AND THEIR CONNECTIONS.  THIS

CONTRACTOR SHALL, AS PART OF THE CONTRACT, FURNISH AND INSTALL ALL INCIDENTALS, SUCH AS PIPING
FITTINGS, VALVES, ETC.  REQUIRED TO COMPLETE THE INSTALLATION OF THE EQUIPMENT.  THE CONTRACTOR SHALL
REFER TO THE ARCHITECTURAL, ELECTRICAL, PLUMBING, SPRINKLER, FIRE ALARM, AND MECHANICAL DRAWINGS FOR
EXACT LOCATIONS OF FIXTURES AND EQUIPMENT INCLUDING TYPES AND QUANTITIES.

STANDARDS AND CODES:

  A.  2025 NEW YORK STATE BUILDING CODES.
  B.  2025 NEW YORK STATE ENERGY CONSERVATION CONSTRUCTION CODE.
  C.  ASHRAE STANDARDS AS APPLICABLE.
  D.  SMACNA MANUALS AS APPLICABLE.
  E.  NATIONAL FIRE PROTECTION ASSOCIATION.
  F.  ALL EQUIPMENT SHALL BE UNDERWRITERS LABORATORIES INC. (U.L.) APPROVED.

REFRIGERATION WORK:

          ALL REFRIGERATION WORK, INCLUDING THE CHARGING AND/OR RECLAIMING OF REFRIGERANT, SHALL BE CONDUCTED
BY EPA CERTIFIED TECHNICIANS AND PREFORMED IN ACCORDANCE WITH THE FEDERAL CLEAN AIR ACT AND AS
AMMENDED BY LOCAL JURISDICTION.

EXAMINATION OF EXISTING CONDITIONS:

          BEFORE SUBMITTING PROPOSALS BIDDERS SHALL VISIT THE SITE AND CAREFULLY EXAMINE THOSE PORTIONS OF THE
BUILDING AFFECTED BY THE WORK SO AS TO FAMILIARIZE THEMSELVES WITH EXISTING CONDITIONS AND
DIFFICULTIES THAT WILL ATTEND THE EXECUTION OF THE WORK.  SUBMISSION OF A PROPOSAL WILL BE CONSTRUED
AS EVIDENCE THAT SUCH EXAMINATION HAS BEEN MADE AND LATER CLAIMS FOR LABOR OR MATERIALS REQUIRED
BECAUSE OF DIFFICULTIES ENCOUNTERED WHICH COULD HAVE BEEN FORESEEN HAD SUCH AN EXAMINATION BEEN
MADE, AS DETERMINED BY THE ARCHITECT, WILL NOT BE RECOGNIZED.

PERMITS AND CERTIFICATES:

          THIS CONTRACTOR SHALL GIVE NECESSARY NOTICES, FILE DRAWINGS AND SPECIFICATIONS WITH THE DEPARTMENTS
HAVING JURISDICTION, OBTAIN PERMITS OR LICENSES NECESSARY TO CARRY OUT THIS WORK AND PAY ALL FEES
REQUIRED.

SUBMITTALS:

           ELECTRONIC (E-MAIL) OR FAXED SUBMISSIONS OF SHOP DRAWINGS WILL NOT BE ACCEPTED. ALL SHOP DRAWINGS OR
CUT SHEETS MUST BE SUBMITTED AS PRINTED COPIES IN SUITABLE QUANTITIES FOR DISTRIBUTION (MINIMUM 5
COPIES OR AS SPECIFIED BY ARCHITECT/ENGINEER)

          PRIOR TO SHIPMENT OF EQUIPMENT, TO ANY FABRICATION OF DUCTWORK OR PIPING, OR THE START OF INSTALLATION
OF SYSTEM COMPONENTS, SUBMIT COORDINATED SHOP DRAWINGS, CATALOG CUT SHEETS, AND SCHEDULES TO THE
ENGINEER FOR APPROVAL.  MATERIALS AND EQUIPMENT REQUIRING SHOP DRAWING SUBMITTAL, AND OTHER ITEMS
REQUIRING SUBMISSION, INCLUDE BUT NOT LIMITED TO THE FOLLOWING:

A. BOILERS AND ALL ANCILLARY EQUIPMENT AND ACCESSORIES.
B. AIR CONDITIONING AND AIR HANDLING EQUIPMENT.
C. ALL PIPING MATERIALS AND ACCESSORIES.
D. HANGERS AND SUPPORT INCLUDING VIBRATION ISOLATION EQUIPMENT.
E. SHEET METAL STANDARDS AND DETAILS.
F. DUCTWORK LAYOUT.
G. PIPING LAYOUT.
H. INSULATION (ALL TYPES).
 I.  ELECTRIC HEATERS AND ACCESSORIES.
J.  DAMPERS (ALL TYPES).
K.  FANS AND ACCESSORIES.
L. CURBS AND PITCH POCKETS.
M. ALL DUCTWORK ACCESSORIES.
N. GRILLES, REGISTERS AND DIFFUSERS.
O. INSTRUMENTATION.
P. MOTOR CONTROLLERS.
Q. CONTROL DIAGRAMS AND SEQUENCE OF OPERATION.
R. TEMPERATURE CONTROL DEVICES.
S. COORDINATED LAYOUT DRAWINGS.
T. AS- BUILT DRAWINGS.
U. WARRANTEES AND GUARANTEES.
V. CERTIFICATIONS, BALANCING AND TEST REPORTS.
W. OPERATING AND MAINTENANCE MANUALS.
X. EQUIPMENT USE PERMITS.

SHOP DRAWINGS SHOWING MANUFACTURER'S PRODUCT DATA SHALL CONTAIN DETAILED DIMENSIONAL DRAWINGS,
ACCURATE AND COMPLETE DESCRIPTION OF MATERIALS OF CONSTRUCTION, MANUFACTURER'S PUBLISHED
PERFORMANCE CHARACTERISTICS AND CAPACITY RATINGS (PERFORMANCE DATA, ALONE, IS NOT ACCEPTABLE),
ELECTRICAL REQUIREMENTS AND WIRING DIAGRAMS. DRAWING SHALL CLEARLY INDICATE LOCATION (TERMINATION
BLOCK OR WIRE NUMBER), VOLTAGE AND FUNCTION FOR ALL FIELD TERMINATIONS, AND OTHER INFORMATION
NECESSARY TO DEMONSTRATE COMPLIANCE WITH ALL REQUIREMENTS OF CONTRACT DOCUMENTS.

PROVIDE SHOP DRAWING SUBMITTALS SHOWING DETAILS OF DUCTWORK AND PIPING CONNECTIONS TO ALL HVAC
EQUIPMENT. IF CONNECTION DETAILS ARE NOT SUBMITTED AND CONNECTIONS ARE FOUND TO BE INSTALLED
INCORRECTLY IN THE FIELD, THIS CONTRACTOR SHALL REINSTALL THEM WITHIN THE ORIGINAL CONTRACT PRICE.

ALL PIPING, DUCTWORK AND EQUIPMENT LAYOUTS SHALL BE SUBMITTED ON SCALE 38" = 1'-0" DRAWINGS.
AND SHALL BE COORDINATED AND STAMPED BY ALL TRADES. SHOP DRAWINGS SHALL SHOW LOCATION OF ALL
EXISTING AND NEW EQUIPMENT, EXISTING WORK AND NEW WORK.

AFTER SUBSTANTIAL COMPLETION OF ALL WORK, SUBMIT THE FOLLOWING:

A. SUBMIT FIVE (5) COPIES OF ALL AIR BALANCING AND HYDRONIC BALANCING REPORTS FOR APPROVAL.

B.  SUBMIT A COMPLETE SET OF REPRODUCIBLE "AS BUILT" RECORD DRAWINGS AND THREE (3) SETS OF PRINTS OR
BUILDING FILES AT COMPLETION OF THE PROJECT, TO INCLUDE DUCTWORK, PIPING AND EQUIPMENT DRAWINGS.
SCALE 38"=1'-0".

C.  SUBMIT TWO (2) SETS OF OPERATING AND MAINTENANCE MANUALS FOR EACH PIECE OF HEATING, VENTILATING
AND AIR CONDITIONING EQUIPMENT INSTALLED UNDER THIS CONTRACT. SUBMIT EACH SET IN A THREE RING BINDER,
WITH A TYPED TABLE OF CONTENTS AND THE NAME, ADDRESS AND TELEPHONE NUMBER OF THE CONTRACTOR, AND
THE NAME, ADDRESS AND TELEPHONE NUMBER OF THE MANUFACTURER AND THE LOCAL DISTRIBUTOR FOR EACH
PIECE OF EQUIPMENT.

SUBSTITUTIONS:

CONTRACTOR'S SUBSTITUTION OF PRODUCTS OTHER THAN THOSE LISTED MAY NOT BE PERMITTED.  SUBMITTALS
WITH MANUFACTURERS NOT ACCEPTABLE TO THE CONSULTANTS MAY BE REJECTED WITHOUT COMMENT.

ANY OWNER CONSULTANT COSTS MADE NECESSARY BY CONTRACTOR REVISIONS REVISIONS OR SUBSTITUTIONS
SHALL BE BORNE TO THE CONTRACTOR. THIS INCLUDES ADDITIONAL FILING, EXPEDITING,PRINTING AND
ENGINEERING COSTS.

SCAFFOLDING AND RIGGING:

CONTRACTOR SHALL PROVIDE ALL SCAFFOLDING, RIGGING AND SERVICES NECESSARY FOR ERECTION AND
DELIVERY ONTO THE PREMISES OF ALL MATERIALS FURNISHED AND/OR INSTALLED UNDER THIS SECTION OF THE
SPECIFICATIONS AND REMOVE SAME FROM PREMISES WHEN NO LONGER REQUIRED.

CLEAN UP:

CONTRACTOR SHALL MAINTAIN CONSTRUCTION SITE IN A CLEAN AND ORDERLY CONDITION AND SHALL REMOVE ALL
TRASH FROM THE PREMISES ON A DAILY BASIS AND PRIOR TO ACCEPTANCE OF THE WORK AS DIRECTED BY THE
OWNER.

REMOVAL OF EXISTING WORK:

REMOVAL AND RELOCATION OF CERTAIN EXISTING WORK WILL BE NECESSARY FOR THE PERFORMANCE OF GENERAL
WORK.  ALL EXISTING CONDITIONS CANNOT BE COMPLETELY DETAILED ON THE DRAWINGS. CONTRACTOR SURVEYING
THE SITE SHALL MAKE ALL NECESSARY CHANGES REQUIRED BASED ON EXISTING CONDITIONS FOR PROPER
INSTALLATION OF NEW YORK AND INCLUDE ALL THE MATERIALS AND REQUIRED WORK IN HIS BID PRICE.  NO
ALLOWANCE WILL BE MADE FOR FAILURE TO DO SO.  COORDINATE TIMETABLE FOR ALL CONSTRUCTION OPERATIONS
WITH BUILDING OWNER.

GUARANTEE:

THIS CONTRACTOR SHALL FURNISH A WRITTEN GUARANTEE TO REPLACE OR REPAIR PROMPTLY, AND ASSUME FULL
RESPONSIBILITY OF ALL EXPENSES INCURRED FOR ANY WORKMANSHIP AND/OR EQUIPMENT IN WHICH DEFECTS
OCCUR WITHIN ONE YEAR FROM DATE OF ACCEPTANCE BY OWNER.

WARRANTIES:

THIS CONTRACTOR SHALL FURNISH THE OWNER WITH MANUFACTURER WARRANTY INFORMATION FOR EACH INDIVIDUAL
PIECE OF MAJOR HVAC EQUIPMENT,INCLUDING PUMPS, BOILER, BREECHING, AIR CONDITIONING UNITS, COILS, CABINET
AND UNIT HEATERS, FINNED TUBE RADIATION, FAN COIL UNITS, AIR HANDLING UNITS, FANS, CONTROLS, ETC., AND ALL
ASSOCIATED ACCESSORIES.

OBTAIN WARRANTIES EXECUTED IN DUPLICATE BY RESPONSIBLE SUBCONTRACTORS, SUPPLIERS, AND
MANUFACTURERS, WITHIN TEN (10) DAYS AFTER COMPLETION OF APPLICABLE ITEM OF WORK.  EXCEPT ITEMS PUT INTO
USE WITH OWNERS PERMISSION, LEAVE DATE OF BEGINNING OF TIME OF WARRANTY UNTIL THE DATE OF SUBSTANTIAL
COMPLETION IS DETERMINED.

DUCTWORK AND AIR DISTRIBUTION DEVICES:

      A. EXCEPT AS OTHERWISE NOTED, ALL DUCT WORK AND SHEET METAL WORK SHALL BE IN ACCORDANCE WITH LATEST
EDITION OF SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION INC. (SMACNA) "DUCT MANUAL
AND SHEET METAL CONSTRUCTION FOR VENTILATING AND AIR CONDITIONING SYSTEMS, SECTION 1 - LOW VELOCITY
SYSTEMS AND SECTION 2 - HIGH VELOCITY SYSTEMS", SMACNA HVAC AIR DUCT LEAKAGE TEST MANUAL AND ADC AND
TIMA FLEXIBLE DUCT PERFORMANCE STANDARDS.

      B.  SHEET METAL MATERIALS:

  1. GALVANIZED STEEL: ASTM A-527 LOCK FORMING QUALITY GALVANIZING.  ASTM A-525 COATING    DESIGNATION G-90.

      C. MINIMUM SHEET METAL GAUGES SHALL BE AS FOLLOWS:
           ( AS PER SMACNA RECOMMENDED GUIDELINES)

      D. DUCTWORK SHALL HAVE PRESSURE- VELOCITY CLASSIFICATIONS AS FOLLOW:

           DUCT CONSTRUCTION CLASS       STATIC PRESSURE RATING      PRESSURE       SMACNA LEAKAGE CLASS

                              2"                                                             2"                          POS. OR NEG.                         6
                              1"                                                             1"                          POS. OR NEG.                         6
                              12"                                                              

1
2"                          POS. OR NEG.                         6

      E. WHEN MAKING OFFSETS AND TRANSFORMATIONS NECESSARY TO ACCOMMODATE STRUCTURAL CONDITIONS,
PRESERVE FULL CROSS SECTIONAL AREA OF DUCTWORK SHOWN ON DRAWINGS.

      F. FABRICATION:

           1. FABRICATE DUCTWORK FROM GALVANIZED SHEET METAL OF THE GAUGES SPECIFIED.

      G. DISSIMILAR METALS:   SEPARATE DISSIMILAR METALS USED FOR DUCTWORK WITH 10 OZ. CANVAS IMPREGNATED WITH
ZINC CHROMATE. NE SEPARATION IS REQUIRED BETWEEN SCREWS OR RIVETS AND THE MATERIALS THEY ARE INSERTED
IN.

      H. SEALING REQUIREMENTS FOR CLASS A, LEAKAGE CLASS 6, GALVANIZED, NON WELDED ALUMINUM OR NON WELDED
STAINLESS STEEL DUCTWORK.

           1.  TRANSVERSE JOINTS

                a. DURING ASSEMBLY SEAL ALL FLANGED TRANSVERSE JOINTS WITH SEALING TAPE OF QUALITY EQUAL TO
HARDCAST INC.  1902-FR. CORNERS SHALL BE SEALED AS DESCRIBED BY SMACNA AND WHEN APPLICABLE PER
MANUFACTURERS PUBLISHED PROCEDURES.

                b.  SEAL ALL NON FLANGED TRANSVERSE JOINTS WITH HARDCAST INC. VERSA GRIP 102 OR APPROVED  EQUAL.

           2.  LONGITUDINAL SEAMS

                a.  SEAL ALL LONGITUDINAL SEAMS DURING DUCTWORK WITH HARDCAST INC. COLD SEAL 1001 OR APPROVED
EQUAL

           3.  JOINTS AND DUCTWALL PENETRATIONS

                a.  SEAL ALL DUCT JOINTS AT TAKEOFFS, ACCESS DOORS, DAMPER BEARING PENETRATIONS (VENTLOK HIVEL 641
AND 609), AND FLEXIBLE DUCT CONNECTIONS ETC.,  WITH HARDCAST INC. VERSAGRIP 102 OR APPROVED EQUAL.

       I.  CONSTRUCTION:

            1. NO SHARP METAL EDGES SHALL EXTEND INTO AIR STREAMS.

            2. INSTALL DRIVE SLIPS ON AIR LEAVING SIDE OF DUCT WITH SHEET METAL SCREWS ON 6" CENTERS.

            3. SPIN IN COLLARS SHALL NOT BE USED.

      J.  JOINTS:

            1. LONGITUDINAL LOCK SEAMS SHALL BE DOUBLE LOCKED AND FLATTENED TO MAKE TIGHT JOINTS.

            2. MAKE TRANSVERSE JOINTS, FIELD CONNECTIONS, COLLAR ATTACHMENTS AND FLEXIBLE CONNECTIONS TO DUCT
AND EQUIPMENT WITH SHEET METAL SCREWS OR BOLTS AND NUTS. DO NOT USE RIVETS AND STAPLES.

     K.  PREFABRICATED TRANSVERSE DUCT JOINTS:

            1. TRANSVERSE JOINTS IN GALVANIZED SHEET METAL DUCT WORK MAY BE MADE WITH GALVANIZED GASKETED
FRAME AND ANGLE DUCT JOINT SYSTEM BY DUCTMATE, TDF, TDC OR APPROVED EQUAL. ANGLES SHALL BE AT LEAST
20 GAUGES. PREFABRICATED TRANSVERSE DUCT JOINTS SHALL NOT BE USED FOR DUCT 16 GA. AND HEAVIER, NOR
FOR 23 GA. AND LIGHTER.

     L.  ELBOWS AND BENDS

            1. ELBOWS AND BENDS FOR RECTANGULAR DUCTS SHALL HAVE CENTERLINE RADIUS OF 1.5 TIMES THE DUCT WIDTH
AND FUME HOOD EXHAUST SHALL BE FULL RADIUS WHENEVER POSSIBLE.

            2. WHERE CENTERLINE RADIUS IS LESS THAN 1.5 TIMES DUCT WIDTH (ON SUPPLY, RETURN AND EXHAUST DUCTWORK),
ELBOWS SHALL BE RADIUS THROAT WITH RADIUS HEEL AND FULL LENGTH SPLITTER VANES WHEN REQUIRED. WHEN
CENTERLINE RADIUS (R) DIVIDED BY THE DUCT WIDTH (W) IS LESS THAN 1.5, PROVIDE THE FOLLOWING NUMBER OF
SPLITTER VANES:  R/W BETWEEN 1.49 AND 0.7 = 1; R/W BETWEEN 0.69 AND 0.6 = 2; R/W BETWEEN 0.59 AND 0.55 = 3.
MINIMUM INSIDE RADIUS (NOT CENTERLINE) SHALL BE 2". INSTALL VANES IN ACCORDANCE WITH SMACNA.

            3. FOR ROUND DUCTWORK PROVIDE STAMPED ELBOWS, WITH CENTERLINE RADII EQUAL TO 1-1/2 TIMES DUCT
DIAMETER, OR GORED ELBOWS AS FOLLOWS:

                ELBOW ANGLE                                  NUMBER OF GORES

                       0° - 36°                                                          2
                       37° - 72°                                                        3
                       73° - 90°                                                        5

            4. SQUARE THROAT ELBOWS SHALL HAVE DOUBLE THICKNESS TURNING VANES.  SECURELY FASTEN VANES TO
RUNNERS FOR QUIET, VIBRATION FREE OPERATION.

     M.  ROUND DUCTWORK:

            1.  SPIRAL SEAM CONSTRUCTION.  GALVANIZED STEEL.  GAUGES: HIGH PRESSURE DUCT MANUAL, LATEST EDITION.

            2.  FITTINGS: HIGH PRESSURE DUCT MANUAL. CONICAL TEES AND CROSSES, UNLESS OTHERWISE PERMITTED.

            3.  JOINTS:

                  a. INTERIOR SLIP COUPLING BEADED AT CENTER:  FASTENED TO DUCT WITH SCREWS.  SEALING COMPOUND
APPLIED CONTINUOUSLY AROUND JOINT BEFORE ASSEMBLING AND AFTER FASTENING.  WRAP JOINTS WITH 3 INCH
DUCT TAPE.

    N. FLEXIBLE DUCTWORK: FLEXIBLE DUCTWORK MAY BE USED ABOVE ACOUSTICAL TILE SUSPENDED CEILINGS AND SHALL BE
LIMITED TO 3'-0" IN LENGTH, AS PER SECTION 603.6 OF THE NEW YORK STATE MECHANICAL CODE.

     O.  FIRE DAMPERS: SIMILAR TO RUSKIN SPRING LOADED CURTAIN TYPE IBD WITH BLADES OUTSIDE AIR STREAM,
GALVANIZED STEEL CONSTRUCTION, EQUIPPED WITH FUSIBLE LINK, UL LISTED AND INSTALLED IN CONFORMANCE WITH
UL555 AND NFPA STANDARD 90A AND APPROVED FOR USE BY ALL AUTHORITIES HAVING JURISDICTION.

P. VOLUME DAMPERS: GALVANIZED STEEL PER SMACNA " LOW VELOCITY MANUAL", EXCEPT PROVIDE BEARING AT ONE END
OF DAMPER ROD AND QUADRANT, WITH LEVER AND LOCK SCREW AT OTHER END. FOR INSULATED DUCTS, PROVIDE 2"
HANDLE EXTENSION TO CLEAR INSULATION, INSTALL WITH LEVERS ACCESSIBLE. BALANCING DAMPERS SHALL BE THE
OPPOSED BLADE TYPE.  (DAMPERS LARGER THAN 12" IN HEIGHT SHALL BE OPPOSED MULTIBLADE TYPE.)

PROVIDE VOLUME DAMPERS AT FOLLOWING LOCATIONS:
1. ALL DUCT SPLITS AND BRANCH CONNECTIONS OF SUPPLY, RETURN AND EXHAUST SYSTEMS.
2. DUCT SPLITS ABOVE 36 INCH DEPTH
3. DUCTS CONNECTING TO COMMON PLENUM
4. FIVE FEET UPSTREAM WITH INDUCTS SERVING SINGLE OUTLET
5. AT OPEN RETURN DUCT IN HUNG CEILING
6. AS NOTED ON DESIGN DRAWINGS

Q.  ACCESS DOORS: INSULATED OR UN-INSULATED, SAME AS DUCT.

     1. PROVIDE MINIMUM 20" x 14" IN MAIN DUCT AND 12" x 6" ON BRANCH DUCTS, UNLESS OTHERWISE NOTED, AT FIRE
DAMPERS.

     2. ALL ACCESS DOORS TO BE HINGED, WITH LATCH SIMILAR TO VENTLOCK #100.

     3. GAUGES OF DOOR MATERIALS, NUMBER OF HINGES, NUMBER AND TYPE OF DOOR LOCKS SHALL BE AS REQUIRED BY
SMACNA DUCT CONSTRUCTION STANDARDS.

R. INDOOR FLEXIBLE CONNECTIONS: NEOPRENE COATED GLASS FIRE RETARDANT FABRIC, 30 OZ. PER SQUARE YARD WITH
SEWED AND CEMENTED SEAMS, SIMILAR TO VENT FABRICS.

S. EXHAUST REGISTERS: SEE MECHANICAL SCHEDULES

T. RETURN GRILLES: SEE MECHANICAL SCHEDULES

PIPING AND FITTINGS:

      A. ALL PIPING AND FITTINGS SHALL BE FURNISHED AND INSTALLED IN ACCORDANCE WITH THE LATEST EDITIONS OF THE
FOLLOWING CODES AND STANDARDS:

           AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
           AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM)
           AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
           MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTING INDUSTRY (MSS).

      B. INSTALL PIPING SYSTEMS USING THE BEST STANDARD PRACTICES OF THE TRADE TO MAKE THE CONNECTED
EQUIPMENT AND SYSTEM COMPONENTS COMPLETE AND READY FOR REGULAR OPERATION. INSTALLATION SHALL BE
IN ACCORDANCE WITH ALL WRITTEN INSTALLATION PROCEDURES, PIPING ACCESSORY MANUFACTURER'S
RECOMMENDATIONS, REQUIREMENTS OF BUILDING SERVICES PIPING (ANSI B31.1) AND POWER PIPING (ANSI B31.9) AS
APPLICABLE, AND AS SPECIFIED.

      C. PROVIDE PIPE FLEXIBILITY AND EXPANSION BY BENDS, SWING JOINTS, LOOPS, OFFSETS, MECHANICAL COUPLING
DEVICES AND EXPANSION JOINTS.  SUPPORT, ANCHOR AND GUIDE PIPING TO PRESERVE ALIGNMENT AND DIRECT
EXPANSION. REFER TO "EXPANSION PROVISIONS" BELOW.

      D. PIPE MATERIALS AND FITTING MATERIALS SHALL BE AS INDICATED IN SCHEDULE OF PIPE AND FITTING MATERIALS
BELOW:

           SERVICE            PIPE MATERIAL          FOR TYPE           FITTING            PRESSURE RATING
                                             / WEIGHT              OF JOINTS        MATERIALS                        PSI

          HEATING                  COPPER/             SOLDERED            WROUGHT                        125
          HOT WATER             TYPE L                   COPPER
         (3" DIA & LESS)

  CONDENSATE           COPPER/              SOLDERED           WROUGHT                        125
        DRAIN                         TYPE M

        REFRIGERANT           COPPER/             SOLDERED           WROUGHT                        125
                                              TYPE L

       F.  NO PIPING SHALL BE LESS THAN 34 ", UNLESS OTHERWISE NOTED.

       G.  PROVIDE UNION CONNECTIONS AT EACH PIECE OF EQUIPMENT AND ON EACH SIDE OF ALL          VALVES AND IN-LINE
EQUIPMENT.

       H.  PROVIDE VALVED AND CAPPED CONNECTIONS AT ALL POINTS IN PIPING SYSTEMS REQUIRED FOR DRAINING
SYSTEMS.

       I.   CONDENSATE DRAIN LINE MUST HAVE A DIAMETER EQUAL TO OR GREATER THAN THE EXIT DIAMETER OF THE DRAIN
SEAL DEVICE.  LINE LENGTH MUST BE SHORTEST PATH TO CONDENSATE DISPOSAL AREA, AND MUST BE SLOPED
AWAY FROM THE DRAIN SEAL AT A RATE OF NO LESS THAN 18 " PER FOOT.

      J.   PROVIDE DIELECTRIC FITTINGS AT CONNECTIONS OF DISSIMILAR MATERIALS TO EFFECTIVELY ISOLATE FERROUS
FROM NON-FERROUS PIPING (ELECTRICAL CONDUCTANCE), PREVENT GALVANIC ACTION AND STOP REACTIONS.

      K.  PROVIDE ECCENTRIC REDUCING COUPLINGS TO BRING PIPES FLUSH ON TOP FOR WATER SERVICE.

      L.   FIT FLANGED JOINTS WITH JOHNS-MANVILLE OR APPROVED RING GASKETS.  FLANGES SHALL BE FACED AND DRILLED
TO ASA STANDARDS AND FITTED WITH SEMI FINISHED HEXAGON MACHINE BOLTS AND NUTS PROPER NUMBER AND
SIZE.

      M.  MAKE SCREW JOINTS TIGHT WITH TEFLON (POLYTETRAFLUOREETHYLENE) TAPE OR LITHARGE-GLYCERIN MIXTURE
APPLIED TO MALE THREADS.  USED TAPERED THREADS.

      N.   REFRIGERANT PIPING INSTALLATION SHALL BE IN ACCORDANCE WITH THE AIR CONDITIONING MANUFACTURERS
WRITTEN INSTRUCTIONS.
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WATER SYSTEM SPECIALTIES- GENERAL:

      A.   ALL PIPING SHALL BE SO PITCHED THAT ALL AIR IN THE SYSTEM CAN BE VENTED THROUGH        AUTOMATIC AIR
VENTS.  ALL PIPING SHALL BE ARRANGED SO THAT ENTIRE SYSTEM MAY BE DRAINED.  CONNECTIONS TO
EQUIPMENT SHALL BE TAKEN OFF THE TOP OF THE MAINS FOR UPFEED AND THE BOTTOM OF THE MAINS FOR
DOWNFEED AT EITHER A 45 DEGREE ANGLE OR A 90 DEGREE ANGLE FROM HORIZONTAL PLANE.  PIPING SHALL BE
INSTALLED SO AS TO AVOID TRAPPING OF AIR.  NO PIPING SHALL BE LESS THAN 34 INCH UNLESS OTHERWISE NOTED.
FOR PIPE SIZES NOT INDICATED ON PLANS,  SEE MANUFACTURER'S EQUIPMENT CONNECTION DETAILS, PROVIDE
FITTINGS FOR CHANGE IN PIPE SIZE FOR FINAL CONNECTION AT EQUIPMENT REQUIRED.  PROVIDE UNION
CONNECTIONS AT EACH PIECE OF EQUIPMENT AND ON EACH SIDE OF ALL VALVES.  PROVIDE VALVED AND CAPPED
CONNECTIONS AT ALL POINTS IN PIPING SYSTEMS REQUIRED FOR DRAINING SYSTEMS.

      B.   AVOID ENTRY OF FOREIGN MATTER INTO PIPING DURING CONSTRUCTION.  AFTER COMPLETION OF PIPING, FLUSH
SYSTEM WITH WATER.  REMOVE AND CLEAN STRAINERS AND BLOW OFF ALL PIPING LOW POINTS AT THE END OF
FLUSH PERIOD.

      C.   TRAP SEAL IN CONDENSATE DRAIN PIPING SHALL BE MINIMUM ONE INCH GREATER THAN STATIC PRESSURE IN
SYSTEM.

      D.   PROVIDE AS REQUIRED: AUTOMATIC AIR VENTS, MANUAL AIR VENTS, AND RELIEF AIR VALVES.

      E.   COMPRESSION AND FLARED FITTINGS: CAST BRASS ANSI B16.26.  PROVIDE DIELECTRIC GASKETS FOR JOINTS OF
DISSIMILAR METALS:  ISOLATING GASKETS, SLEEVES AND WASHERS BETWEEN FLANGES, BOLTS AND NUTS.

      F.   PROVIDE 12  INCH DRAIN VALVE AND CAPPED CONNECTIONS AT LOW POINTS.  PROVIDE 34 INCH CAPPED CONNECTION
FOR DRAINING CONNECTION AT THE LOWEST POINT IN THE SYSTEM AND IN EQUIPMENT ROOM.

      G.   FOR MANUAL AIR VENTS,  PROVIDE LINE SIZE AIR CHAMBER WITH 12 INCH VALVE.  PROVIDE VALVES AT ALL HIGH
POINTS AND WHERE FLOW CHANGES HORIZONTAL TO DOWNWARD.

      H.   INSTALL EXPANSION TANKS FOR HEATING WATER SYSTEMS.

       I.    INSTALL AIR SEPARATOR (AS) IN HOT WATER PIPING SYSTEMS TO ALLOW AIR TO ESCAPE.

            1.  PROVIDE AUTOMATIC AIR VENT EQUAL TO TACO HY-VEBT #400

EXPANSION PROVISIONS:

      A.    INSTALLATION OF PIPING MUST ALLOW FOR EXPANSION USING OFFSETS, LOOPS, SWING      JOINTS, EXPANSION
JOINTS, ETC.  AS SHOWN AND NECESSARY TO PREVENT UNDUE STRAIN.  TAKE-OFFS FROM MAINS TO RUNOUTS
SHALL NOT HAVE LESS THAN THREE ELBOW SWINGS.

      B.   MAINS AND RISERS WITH LOOPS OR OFFSETS SHALL BE SECURELY ANCHORED TO STRUCTURE SO AS TO IMPART
EXPANSION TOWARDS LOOP OR OFFSETS.  ANCHOR SHALL BE CONSTRUCTED OF HEAVY FORGED WROUGHT IRON,
SECURED TO PIPE AND TO STRUCTURE.   PROVIDE VIBRATION ISOLATION AS REQUIRED.

      C.   PROVIDE PIPE ALIGNMENT GUIDES AS REQUIRED TO GUIDE EXPANDING PIPE TO MOVE FREELY FROM ANCHOR POINTS
TOWARD EXPANSION JOINTS, OFFSET, ETC.

PIPE HANGERS:

     A .   PIPE HANGERS FOR 2" PIPE AND SMALLER SHALL BE "GRINNELL" FIG. NO. CT65 ADJUSTABLE WROUGHT IRON.  FOR
2-1/2" TO 4" PIPE THE HANGERS SHALL BE "GRINNELL" FIG. NO. CT266 ADJUSTABLE WROUGHT IRON OR APPROVED
EQUAL.  HANGER RODS SHALL BE OF THE FOLLOWING DIAMETERS

           PIPE SIZE                            ROD DIAMETER                    MAXIMUM SPACING

           1-1/4" AND BELOW                         38"                                                6'-0"
           1-1/2" TO 2"                                     38"                                                8'-0"
           2-1/2" TO 3"                                     12"                                                8'-0"

      B.   FOR PIPING IN MECHANICAL EQUIPMENT ROOM:  SPRING HANGER ISOLATORS SIMILAR TO MASON INDUSTRIES TYPE
30N OR APPROVED EQUAL.

      C.   PROVIDE PIPE STANDS, SUPPORTS, HANGERS AND OTHER SUPPORTING APPLIANCES AS NECESSARY TO SUPPORT
WORK REQUIRED BY CONTRACT DOCUMENTS.

      D.   SELECT AND SIZE PIPE HANGERS AND SUPPORTS IN COMPLIANCE WITH THE LATEST EDITION OF MSS MANUALS  SP-58,
SP-69 AND SP-89.

PIPING TESTS:

      A.   WORK OF THIS CONTRACTOR SHALL INCLUDE THE FURNISHING OF ALL TESTING INSTRUMENTS, GAUGES, PUMPS AND
OTHER EQUIPMENT REQUIRED OR NECESSARY TESTS, REQUIRED BY CODE AND REGULATIONS AS REQUIRED BY
THE LOCAL INSPECTOR.

      B.   TESTS:  NO TEST SHALL BE STARTED UNTIL SYSTEMS HAVE BEEN CLEANED.  PROVIDE TEMPORARY PIPING AND
CONNECTIONS FOR TESTING,  FLUSHING OR DRAINING SYSTEMS TO BE TESTED.  IF LEAKS DEVELOP, REPAIRS
SHALL BE MADE AND TESTS REPEATED.  TESTS SHALL BE CONTINUED UNTIL SYSTEMS OPERATE WITHOUT
ADJUSTMENTS AND REPAIR TO EQUIPMENT OR PIPING.  TESTS ARE FURTHER SPECIFIED UNDER OTHER
PARAGRAPHS OF THIS SECTION.  TEST REQUIREMENTS SPECIFICALLY INCLUDE, BUT ARE NOT LIMITED TO THE
FOLLOWING:

      C.   ALL PIPING INSTALLED SHALL BE TESTED AS DESCRIBED BELOW.

      D.   HYDROSTATIC TEST OF PIPING:

             1.  HOT WATER SUPPLY AND RETURN PIPING SHALL BE TESTED AT NO LESS THAN 80-POUNDS PER SQUARE IN
HYDROSTATIC PRESSURE MAINTAINED FOR AT LEAST FOUR (4) HOURS.

             2.  CONDUCT HYDROSTATIC LEAK TESTS IN ACCORDANCE WITH ANSI B3.3, POWER PIPING CODE.

             3.  TESTING MEDIUM SHALL BE WATER AT AMBIENT TEMPERATURE.

             4.  WHEN DESIGNATED TEST PRESSURE IS APPLIED, CONNECTIONS SHALL BE INSPECTED BY ARCHITECTS/ENGINEERS
REPRESENTATIVE FOR ACCEPTANCE.

             5.  LEAKS DISCOVERED DURING TESTING SHALL BE REPAIRED AT NO COST TO THE OWNER; RETEST SYSTEM.

             6.  ISOLATE SYSTEM PIPING FROM SYSTEM COMPONENTS DURING TEST.

             7.  TEST PRESSURIZED PIPING SYSTEM TO 150% OF DESIGN OPERATING PRESSURE, NO MORE THAT 125 PSI AND NO
LESS THAN 80 PSI.

      E.   REFRIGERANT PIPING SHALL BE LEAK TESTED USING NITROGEN AND REFRIGERANT CHARGE WITH ELECTRONIC LEAK
DETECTOR.  AFTER REPAIRING LEAKS, RETEST AS REQUIRED.  AFTER LEAK TEST, DEHYDRATE BY PRODUCING AND
HOLDING VACUUM OF 2.5 INCH HG.  MAINTAIN VACUUM FOR 24 HOURS WITH MAX 0.05 PRESSURE RISE.  IF LEAKAGE
EXCEEDS 0.05 INCH REPEAT ALL OF TEST BEFORE DEHYDRATION.

VALVES:

      A.   PIPING SERVICE VALVES SHALL BE:

             GATE VALVE:  "JENKINS" FIGURE 270-U, 400 LB W.O.G., OR APPROVED EQUAL.
             BALANCING VALVE:  "JENKINS" FIGURE 32-A, 400 LB W.O.G., OR APPROVED EQUAL.
             CHECK VALVE:  "JENKINS" FIGURE 1272,250 LB W.O.G., OR APPROVED EQUAL.
             STRAINER:  "WALWORTH"  FIGURE 3699.5, 400 LB W.O.G., OR APPROVED EQUAL.

      B.   VALVES (FOR COPPER PIPING):

             GATE VALVE:  "JENKINS" FIG. 1242 OR EQUAL.
             GLOBE VALVE: "JENKINS" FIG. 95SJ OR EQUAL.
             CHECK VALVE: "JENKINS" FIG. 1222 OR EQUAL.
             STRAINER:  "WALWORTH" FIG. 3699.5 OR EQUAL.

      C.   VALVES FOR FINNED TUBE RADIATION:

             SELF CONTAINED THERMOSTATIC CONTROL VALVE: SIMILAR TO DANFOSS RA 2000 VALVE 
(CONFIGURED AS REQUIRED TO SUIT ACTUAL CONDITIONS) WITH COMBINED DIAL/OPERATOR/SENSOR.

INSULATION:

      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 E084), (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.

      B.   INSTALL INSULATION, MASTICS, ADHESIVES, COATINGS, COVERS, WEATHER-PROTECTION AND OTHER WORK EXACTLY
AS REQUIRED BY MANUFACTURER'S RECOMMENDATIONS.

      C.   ACCEPTABLE MANUFACTURERS INCLUDE CERTAIN-TEED, KNAUF, MANVILLE PRODUCTS, AND OWENS-CORNING.  ANY
SUBSTITUTIONS MUST BE APPROVED BY THE ENGINNER.

      D.   DUCT INSULATION:

             1.  MATERIALS SHALL MEET THE REQUIREMENTS OF ADHESIVE AND SEALANT COUNCIL STANDARDS AND SMANCA.

                  a.  CONDITIONED SPACE: MINIMUM 2" THICK  FIBERGLASS BLANKET, WITH FACTORY APPLIED FOIL/KRAFT VAPOR
BARRIER FACING, FLAME SPREAD/SMOKE DEVELOPED RATING OF 25/50. DUCT INSULATION SHALL HAVE A
MINIMUM OF R-6 INSTALLED INSULATION VALUE.

                  b.  INDOORS UNCONDITIONED SPACE : MINIMUM 2" THICK  FIBERGLASS BLANKET, WITH FACTORY APPLIED
FOIL/KRAFT VAPOR BARRIER FACING, FLAME SPREAD/SMOKE DEVELOPED RATING OF 25/50. DUCT
INSULATION SHALL HAVE A MINIMUM OF R-8 INSTALLED INSULATION VALUE.

c.  OUTDOORS UNCONDITIONED SPACE : MINIMUM 1-1/2" THICK  RIGID FIBERGLASS BOARD WITH FIELD APPLIED
VAPOR BARRIER FOIL JACKETING FOR WEATHER PROTECTION. TAPER INSULATION TO PITCH 1/8" PER FOOT
FROM THE CENTER OF THE DUCT TO PREVENT WATER PONDING. INSTALLED DUCT INSULATION SHALL HAVE
A MINIMUM OF R-8 INSULATION VALUE.

                  c.   ASTM E-84 MINIMUM FIRE HAZARD RATINGS SHALL BE 25 FLAME SPREAD, 50 FUEL CONTRIBUTED AND 50 SMOKE
DEVELOPED.

             2.  ALL SUPPLY AIR DUCTWORK TO BE INSULATED WITH FLEXIBLE BLANKET INSULATION AND HAVE A MINIMUM OF R-6
INSULATION  VALUE.

             3. ALL OUTSIDE AIR INTAKE DUCTWORK TO BE INSULATED WITH FLEXIBLE BLANKET INSULATION AND HAVE A MINIMUM
OF R-8 INSULATION VALUE.

             4.  ALL COMBUSTION AIR INTAKE DUCTWORK TO BE INSULATED WITH RIGID FIBERGLASS BOARD INSULATION.

             5.  INSULATION SHALL BE CONTINUOUS THROUGH WALL AND CEILING OPENINGS AND IN SLEEVES.

             6.  BOILER BREECHING SHALL BE INSULATED WITH 2" THICK JOHNS-MANVILLE  "THERMO-12" BLOCKS, OR APPROVED
EQUAL, HYDROUS CALCIUM SILICATE INSULATION, HAVING AND AVERAGE THERMAL CONDUCTIVITY NOT TO
EXCEED 0.42 BTU/INCH/ SQ. FT./ F/HR AT A MEAN TEMPERATURE OF 200 DEGREES FAHRENHEIT.

                  INSULATION SHALL BE INSTALLED WITH JOINTS TIGHTLY BUTTED AND STAGGERED AND SECURED WITH 16. GA.
GALVANIZED, ANNEALED STEEL WIRE ON SQUARE OR RECTANGULAR SURFACES OR 12" x .015 GALVANIZED STEEL
BANDS ON 12" MAXIMUM CENTERS ON CYLINDRICAL AREAS.WHERE REQUIRED, WELDED STUDS, CLIPS OR
ANGLES SHALL BE PROVIDED AS ANCHORS FOR WIRES AND BANDS.

            ON BREECHING WITH PROJECTING STIFFENERS, 6" SQUARE NO. 6 GA. WELDED WIRE FABRIC  SHALL BE WIRED TO
STIFFENERS AND INSULATION SECURED BY WIRING AND FABRIC.

           OVER THE INSULATION, 1" HEXAGONAL MESH WIRE SHALL BE TIGHTLY STRETCHED IN PLACE WITH EDGES LACED
TOGETHER.  FINISH SHALL BE JOHNS-MANVILLE NO.  375 INSULATING AND FINISHING CEMENT OR APPROVED EQUAL,
APPLIED 14" THICK IN ONE COAT, TROWELLED TO SMOOTH FINISH.  ALL CORNERS ARE TO BE REINFORCED WITH
CORNER BEAD.

    E.   PIPE INSULATION:

          1.   NO PIPING IS TO BE INSULATED UNTIL ALL TESTS DESCRIBED ABOVE HAVE BEEN SUCCESSFULLY PASSED.

          2.   HOT WATER AND CHILLED WATER PIPING SHALL BE INSULATED WITH FIBERGLASS, MOLDED, ONE PIECE, MAXIMUM
.26 K-FACTOR AT 75 DEGREES F. MEAN TEMPERATURE, VAPOR SEALED.

          3.   ALL SERVICE OR ALL PURPOSE INSULATION JACKET: LAMINATE OF WHITE KRAFT FACING,  GLASS SCRIM
REINFORCING AND ALUMINUM FOIL.

          4.   DENSITY OF ALL FIBERGLASS PIPING INSULATION SHALL NOT BE LESS THAN 3 LBS/CU. FT.

          5.   FITTINGS AND VALVES SHALL BE INSULATED WITH JOHNS-MANVILLE ZESTON OR APPROVED EQUAL FITTING COVERS
OVER A FIBERGLASS INSERT PRECUT TO A SPECIFIC SIZE, SHAPE AND THICKNESS FOR THE SPECIFIC FITTING
INVOLVED.  FITTING COVERS SHALL BE SUITABLE FOR PAINTING.

          6.   ALL INSULATION SHALL BE IN CONFORMANCE WITH LATEST U.L. AND NFPA 90A REQUIREMENTS.

          7.   REFRIGERANT SUCTION LINES, HOT GAS BY PASS LINES, AND OUTDOOR LIQUID LINES SHALL BE INSULATED WITH
FLEXIBLE, CLOSED CELL ELASTOMERIC INSULATION IN TUBULAR FORM, SIMILAR TO ARMAFLEX.  ALL OUTDOOR
EXPOSED PIPING TO BE PROVIDED WITH ALUMINUM WEATHERPROOF JACKETING.  ALL SEAMS MUST BE

                    LOCATED ON THE LOWER HALF OF THE PIPE.

          8.   CONDENSATE DISCHARGE PIPING SHALL BE INSULATED WITH FIBERGLASS AND ASJ JACKET (NO STAPLES).

         9.  SCHEDULE.

CONDENSATE PUMPS:

    A.   AUTOMATIC CONDENSATE VERTICAL PUMPS.

    B.   FLOAT OPERATED CONTROL AND SECOND FLOAT SWITCH TO OPERATE A WARNING SIGNAL AND REPLAY TO STOP THE
AIR CONDITIONING UNIT.  (PROVIDE REQUIRED REPLY).

    C.   SIMILAR TO LITTLE GIANT NO. VCL-45S,  UL LISTED, 115 VOLTS, 1/5 HP, 3.5 AMPS, 15 FT HEAD, 389 GALLONS PER HOUR
CAPACITY.

METERS, GAUGES AND INDICATORS:

    A.   REFER TO EQUIPMENT MANUFACTURERS FOR ALL REQUIRE METER, GAUGES, INDICATORS, THERMOMETERS AND
PRESSURE GAUGES AND THEIR EXACT LOCATION AND MOUNTING REQUIREMENTS FOR ALL EQUIPMENT INSTALLED
OR MODIFIED UNDER THIS PROJECT.

    B.   PRESSURE GAUGES:

          1.   INSTALL PRESSURE GAUGES AT INLET AND OUTLET OF EACH PUMP AND HEAT EXCHANGER AND WHEREVER SHOWN
ON DRAWINGS.

          2.   WATER SERVICE:  PROVIDE BRASS SHUTOFF COCK AND PRESSURE SNUBBER.

          3.   PRESSURE GAUGES SHALL BE 4" DIAMETER BOURDON SPRING TYPE AS MANUFACTURED BY U.S. GAUGE,
LONERGAN, TRERICE, MARCH, ASHCROFT, OR APPROVED EQUAL.

          4.   ALL GAUGES SHALL BE FITTED SO AS TO BE READILY READABLE FROM THE FLOOR.

    C.   THERMOMETERS:

          1.   INSTALL THERMOMETERS AT INLET AND OUTLET OF EACH WATERSIDE HEAT EXCHANGER AND WHERE SHOWN ON
DRAWINGS.

          2.   THERMOMETERS SHALL BE OF SEPARABLE WELL, ADJUSTABLE 9" VERTICAL TYPE DIAL AS MANUFACTURED BY
AMERICA, TRERICE, WEISS, OR APPROVED EQUAL.

          3.   ALL THERMOMETERS SHALL BE INSTALLED IN SUCH A MANNER AS TO CAUSE A MINIMUM OF RESTRICTION OF FLOW
IN THE PIPES AND SO THAT THEY CAN BE EASILY READ FROM THE FLOOR.

          4.   INSTALL ALL PIPE MOUNTED THERMOMETERS IN THERMOWELLS FILLED WITH HEAT TRANSFER COMPOUND.

          5.   SELECT AND INSTALL THERMOMETERS/THERMOWELLS SO THAT TIP OF STEM IS AT LEAST MIDSPAN OF THE PIPE
CROSS SECTION BUT LESS THAN THE PIPE DIAMETER.

VIBRATION ISOLATION:

    A.   PROVIDE VIBRATION ISOLATION FOR EQUIPMENT, PIPING AND DUCTWORK.  PROVIDE SUPPLEMENTARY STEEL WHERE
EQUIPMENT CANNOT SUSTAIN POINT SPRING LOADS.

    B.   SEISMIC RESTRAINT:  THIS CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL ISOLATED EQUIPMENT AS
REQUIRED IN ACCORDANCE WITH THE REGULATIONS OF THE AUTHORITIES HAVING JURISDICTION.

    C.   PROVIDE LEVELING DEVICE AND APPROVED RESILIENT RESTRAINING DEVICES AS REQUIRED TO LIMIT EQUIPMENT AND
PIPING MOTION IN EXCESS OF 14  INCH.

    D.   RUBBER PADS NOT ACCEPTED.

    E.   ALL FLOOR MOUNTED EQUIPMENT SHALL BE ERECTED ON FOUR INCH (MINIMUM) CONCRETE PADS PROVIDED UNDER
GENERAL CONSTRUCTION OVER THE COMPLETE FLOOR AREA OF THE EQUIPMENT, COORDINATE WITH GENERAL
CONTRACTOR.

    F.   UNLESS OTHERWISE NOTED, SPRING TYPE VIBRATION ISOLATORS SHALL BE USED FOR ALL EQUIPMENT DRIVEN BY
MOTORS OF 3 HP AND LARGER.

    G.   UNLESS OTHERWISE NOTED, EQUIPMENT DRIVEN BY MOTORS 2 HP AND SMALLER SHALL BE ISOLATED BY MEANS OF
ELASTOMETIC MOUNTS OR ELASTOMERIC HANGERS PROPERLY SIZED FOR 12 INCH DEFLECTION.

    H.   EQUIP SPRING ISOLATORS WITH SOUND DEADENING PADS AND LEVELING BOLTS.

     I.   ISOLATORS FOR EQUIPMENT INSTALLED OUTDOORS SHALL BE DESIGNED TO PROVIDE ADEQUATE RESTRAINT DUE TO
NORMAL WIND CONDITIONS AND TO WITHSTAND WIND LOADS OF 30 LBS/SQ. FT. APPLIED TO ANY EXPOSED SURFACE
OF THE ISOLATED EQUIPMENT.

    J.   PROVIDE WEATHERPROOF CONSTRUCTION FOR ISOLATORS EXPOSED TO OUTSIDE AIR CONDITIONS.

    K.   AT EACH EQUIPMENT LOCATION, PROVIDE THE REQUIRED DEFLECTION UNDER THE IMPOSED LOAD AND PRODUCE
UNIFORM LOADING AND DEFLECTION EVEN WHEN EQUIPMENT WEIGHT IS NOT EVENLY DISTRIBUTED.

    L.   VIBRATION ISOLATORS:  NOTE THAT WHERE LISTED, REFERENCE IS TO MASON INDUSTRIES INC.

    M.   SPRING ISOLATORS:  FOR CEILING MOUNTED EQUIPMENT:  TYPE 30N.
                                                  FOR FLOOR MOUNTED EQUIPMENT:    TYPE SLF.

    N.   FLEXIBLE CONNECTORS:   ELASTOMER TYPE FC-1;  MANUFACTURED OF NYLON TIRE CORD AND EPDM,  BOTH MOLDED
AND CURED WITH HYDRAULIC PRESSES.  STRAIGHT CONNECTORS TO HAVE TWO SPHERES REINFORCED WITH A
MOLDED IN EXTERNAL DUCTILE IRON RING BETWEEN SPHERES.  ELBOWS SHALL BE LONG RADIUS REDUCING TYPE,
RATED 300 PSI AT 170 DEG. F. DROPPING IN A STRAIGHT LINE TO 170 PSI AT 250 DEG. F.  FOR SIZES 1-1/2 INCH TO 12
INCH ELBOWS.  ELBOWS SHALL BE RATED NO LESS THAN 90 PERCENT OF STRAIGHT CONNECTIONS.  SIZE 10 INCH
AND 12 INCH TO EMPLOY CABLES WITH NEOPRENE END FITTINGS ISOLATED FROM ANCHOR PLATES BY MEANS OF 12
INCH BRIDGE BEARING NEOPRENE BUSHINGS.  MINIMUM SAFETY FACTOR, 4 TO 1 AT MAXIMUM PRESSURE RATINGS.
SUBMITTALS TO INCLUDE TEST REPORTS.  MASON TYPE MFTNC SUPERFLEX.

    O.   EQUIPMENT ISOLATION:  PROVIDE 1 INCH CLEARANCE BETWEEN EQUIPMENT OR STRUCTURAL BASES AND
HOUSEKEEPING PAD.  ISOLATING MOUNTING DEFLECTION, 1 INCH MINIMUM UNLESS OTHERWISE SPECIFIED OR
SCHEDULED ON DRAWINGS.

    P.   INSTALLATION:  IN ACCORDANCE WITH SPECIFICATIONS AND MANUFACTURER'S WRITTEN INSTRUCTIONS.

IDENTIFICATION OF EQUIPMENT AND CONTROLS:

        ALL EQUIPMENT SHALL BE STENCILED OR LABELED WITH LAMACOID PLATES SCREWED THEREON WHICH SHALL
INDICATE SYSTEM SERVICE AND UNIT DESIGNATION.  ALL PIPING SYSTEMS SHALL BE IDENTIFIED AS TO THEIR CONTENT
AND DIRECTION OF FLOW WITH MARKERS SIMILAR TO SETON SETMARK PIPE MARKERS EVERY 25 FEET OF HORIZONTAL
RUN AND MINIMUM ONE PER ROOM. MOTOR STARTERS SHALL BE PROVIDED WITH LAMACOID PLATES, WHICH INDICATE
SYSTEM SERVED.  EACH MARKER BACKGROUND IS TO BE COLOR CODED WITH A CLEARLY PRINTED LEGEND TO
IDENTIFY THE CONTENTS OF THE PIPE CONFORMANCE WITH "SCHEME FOR THE IDENTIFICATION OF PIPING SYSTEMS"
(ASA A13.1-1956).

VALVE TAGS AND SYSTEM CHARTS:

       MINIMUM 2 INCHES DIAMETER ALUMINUM TAGS WITH IDENTIFICATION NUMBER AND SYSTEM NUMBER FOR ALL VALVES
AND CONTROLS.  FASTEN WITH HEAVY ALUMINUM OR BRASS HOOKS OR CHAIN.  CHART OF ALL SYSTEMS TO BE
SCHEMATIC FLOW DIAGRAM WITH LOCATION AND FUNCTION OF ALL TAGGED VALVES.  MOUNT ON WOOD PLAQUE WITH
CLEAR PLASTIC LAMINATIONS COVERING DIAGRAMS.

SLEEVES AND PENETRATIONS:

       A.     PIPE SLEEVES:  SLEEVES THROUGH FLOORS AND THROUGH EXTERIOR, STRUCTURAL AND FIRE RATED
CONSTRUCTION SHALL BE HOT DIPPED GALVANIZED SCHEDULE 40 STEEL PIPE.  SLEEVES THROUGH PARTITIONS
AND NON FIRE RATED CONSTRUCTION SHALL BE 26 GAUGE GALVANIZED STEEL WITH LOCK LONGITUDINAL SEAMS,
OR APPROVED PLASTIC PIPE.

       B.     DUCT SLEEVES AND OPENINGS:  SLEEVES THROUGH FLOORS, THROUGH EXTERIOR, STRUCTURAL AND FIRE RATED
CONSTRUCTION AND THROUGH SMOKE PARTITIONS THAT REQUIRE SMOKE DAMPERS SHALL BE SCHEDULE 40
GALVANIZED STEEL PIPE FOR ROUND DUCT AND SHALL MEET SMACNA FIRE DAMPER AND HEAT STOP GUIDE FOR
RECTANGULAR AND FLAT OVAL DUCTS.  FIREPROOF PACKING SHALL BE APPLIED TO SEAL ANY OPENINGS
BETWEEN SLEEVE AND WALL.  MATERIALS SHALL MAINTAIN THE FIRE RATING OF THE WALL, AND SHALL BE
INSTALLED IN ACCORDANCE WITH THE SMACNA FIRE DAMPER AND HEAT STOP GUIDE.  OPENINGS IN WALLS,
PARTITIONS AND OTHER FIRE RATED CONSTRUCTION THAT DO NOT REQUIRE SMOKE DAMPERS SHALL MEET NFPA
90A, SECTION 3-3.8.

       C.    PIPE SLEEVE PACKING:  PACKING BETWEEN THE PIPE AND THE SLEEVE (OR WALL OR SLAB OPENING) IN FIRE RATED

WALLS OR SLABS SHALL BE IN COMBINATION OF FIREPROOF INSULATION AND FIREPROOF CAULK.  THE
COMBINATION OF MATERIALS SHALL HAVE THE SAME FORE RATING, IN HOURS, AS THE WALL OR SLAB, AS TESTED
IN ACCORDANCE WITH THE LATEST EDITION OF ASTM-814 (UL 1479). THE COMBINATION OF MATERIALS SHALL BE
CLASSIFIED BY UL, (FILL, VOID OR CAVITY MATERIALS) FOR THE FIRE RATING REQUIRED AND SHALL BE LISTED AS
A NUMBERED SYSTEM IN THE UL FIRE RESISTANCE DIRECTORY.  FIBERGLASS SHALL NOT BE USED AS THE
INSULATION MATERIAL.

       D.    ACCEPTABLE FIREPROOF INSULATION MATERIALS SHALL BE KAOLIN (KAOWOOL BY BABCOCK AND WILCOX); CERAMIC
FIBER BLANKET (FIBERFRAX BY STANDARD OIL) OR FIRE RATED MINERAL WOOL (THERMAFIBER BY USG).
ACCEPTABLE FIREPROOF CAULKS SHALL BE SILICONE (FIRESTOP BY DOW CORNING, HILTI CS240);  CERAMIC FIBER
(FYREPUTTY BY STANDARD OIL) OR INTUMESCENT SYNTHETIC ELASTOMER (FIRE BARRIER CAULK BY 3M, HILTI
CS2420)

       E.     PACKING FOR SLEEVES THAT DO NOT REQUIRE MAINTENANCE OF FIRE RATING SHALL BE OAKUM, SILICATE FOAM,
CERAMIC FIBRE OR MINERAL FIBRE WITH APPROVED SEALANT.  PACK OR FOAM TO WITHIN 1" OF WATERPROOF
MASTIC SURFACE FINISH OR SILICONE CAULKING.

GENERAL BALANCING REQUIREMENTS:

       A.     PROVIDE QUALIFIED PERSONNEL, EQUIPMENT AND SERVICES FOR BALANCING AND ADJUSTING OF MECHANICAL
SYSTEMS.  SUBMIT RESUMES AT DEMONSTRATION OF BALANCING MEETING.  PERSONNEL SHALL BE EXPERIENCED
AND QUALIFIED TO PERFORM, RECORD, EVALUATE ALL PROCEDURES CONTAINED HERE AND/OR AS OUTLINED ON
DRAWINGS.

       B.     SUBMIT PROCEDURES, RECORDING FORMS, AND TEST EQUIPMENT FOR REVIEW PRIOR TO BALANCING, AS
FOLLOWS:

               1.  BALANCING PROCEDURE OR SEQUENCE AS CONTAINED HEREIN.

               2.  RECORDING FORMS USED FOR BALANCING MUST BE SUBMITTED TO ARCHITECT/ENGINEER FOR APPROVAL
BEFORE BALANCING IS STARTED.

               3.   FAILURE TO SUBMIT FORMS MAY RESULT IN REJECTION OF ENTIRE SUBMITTAL.

               4.   SUBMIT DESCRIPTION OF BALANCING EQUIPMENT BEING USED.

       C.     BALANCING SHALL NOT BEGIN UNTIL ALL SYSTEMS HAVE BEEN INSTALLED COMPLETELY AND ARE CAPABLE OF
NORMAL OPERATION.

AIR SYSTEM BALANCING:

       A.     A TESTING AGENCY CERTIFIED BY THE NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) OR THE TESTING,
ADJUSTING, AND BALANCING BUREAU (TABB) SHALL BALANCE, ADJUST AND TEST MOTORS, SYSTEMS, AIR MOVING
EQUIPMENT AND DISTRIBUTION, SUPPLY, RETURN AND EXHAUST SYSTEMS, PER THE REQUIREMENTS BELOW, UP
TO 3 SEPARATE TIMES TO SATISFY THE REQUIREMENTS OF THE ENGINEER:

               1.     ADJUST BLOWER RPM TO DESIGN REQUIREMENTS AND RECORD.  TEST AND RECORD MOTOR FULL LOAD
AMPERES. CONTRACTOR SHALL REPLACE SHEAVES AND PULLEYS AS NECESSARY TO ACHIEVE THE
SPECIFIED PERFORMANCE.

               2.     MAKE PITOT TUBE TRANSVERSE OF MAIN SUPPLY, RETURN AND EXHAUST AND OBTAIN DESIGN CFM AT FANS.

               3.     TEST AND RECORD SYSTEM STATIC PRESSURE SUCTION AND DISCHARGE.

               4.     TEST AND RECORD ENTERING AIR TEMPERATURES.

               5.     BALANCE AND ADJUST SUPPLY AIR SYSTEMS IN FINISHED AREAS OF BUILDING:

                       a.  BALANCE AND ADJUST AS REQUIRED TO DELIVER VOLUME OF AIR IN EACH AIR OUTLET WITHIN 10% OF
DESIGN FLOW SHOWN IN DRAWINGS.

                       b.  READJUST AIR VOLUMES AFTER OCCUPANCY,  AS REQUIRED TO PROPERLY BALANCE HEATING AND COOLING
LOADS THROUGHOUT CONDITIONED AREAS.

               6.     BALANCE SUPPLY AIR SYSTEMS IN UNFINISHED AREAS:

                       a.  SUPPLY AIR SYSTEMS SHALL BE BALANCED AFTER INSTALLATION OF ITEMS RELATED TO SAME SYSTEMS
WITH EXCEPTION OF DUCT TAPS TO AIR DIFFUSERS IN INTERIOR ZONES.

                       b.  BALANCE AS REQUIRED TO DELIVER AIR VOLUME AT OUTLETS 10% OF DESIGN FLOW SHOWN IN DRAWINGS.

                       c.  PROVIDE SUFFICIENT TEMPORARY OPENINGS IN INTERIOR ZONE DUCT SYSTEMS TO ADJUST INTERIOR ZONE
AIR VOLUMES.

                       d.  READJUST AIR VOLUMES AFTER COMPLETIONS AND OCCUPANCY, AS REQUIRED TO PROPERLY BALANCE
HEATING AND COOLING LOADS THROUGHOUT CONDITIONED AREAS.

               7.     ADJUST TOILET EXHAUST AND RELIEF AIR SYSTEMS AS REQUIRED TO DELIVER AIR VOLUMES AT INLETS WITHIN
10% OF DESIGN FLOW.

               8.     ADJUST MISCELLANEOUS VENTILATION SYSTEMS AS REQUIRED TO DELIVER AIR VOLUMES AT INLETS AND
OUTLETS WITHIN 10% OF DESIGN FLOW.

                       a.  BALANCING REPORT MUST BE PROVIDED ON AABC-TYPE FORMS.

                       b.  COMPILE TEST DATA AND SUBMIT TO ARCHITECT/ENGINEER FOR APPROVAL.

                       c.  IF QUESTIONS ARISE, TESTS OR PORTIONS OF TESTS SHALL BE REPEATED IN PRESENCE OF
ARCHITECT/ENGINEER.

WATER BALANCING AND ADJUSTING:

       A.  MAKE ADJUSTMENTS AS REQUIRED TO DELIVER WATER VOLUMES AT COILS AND EQUIPMENT WITHIN A MAXIMUM OF
5% OF DESIGN FLOW, OR AS REQUIRED TO PROPERLY BALANCE COOLING AND HEATING LOADS THROUGHOUT
CONDITIONED AREAS.

       B.  ADJUSTMENT IN WATER VOLUMES SHALL BE MADE IN MANNER SATISFACTORY TO ARCHITECT/ENGINEER.

       C.  REPORTS ON SYSTEM PERFORMANCE SHALL INCLUDE:

             1.  MANUFACTURER, SIZE, TYPE, LOCATION INCLUDING ROOM NUMBER, AND ZONE OF EACH COIL AND PIECE OF
EQUIPMENT.

             2.  DESIGN AN ACTUAL WATER FLOW.

             3.  COMPLETE NAMEPLATE DATA FOR EACH PIECE OF EQUIPMENT REPORTED.

             4.  COMPLETE IDENTIFICATION OF DATA.

AUTOMATIC CONTROLS:

        A.  THIS CONTRACTOR IS TO FURNISH AND INSTALL, AS REQUIRED, ELECTRONIC ANALOG CONTROLS, ALL NECESSARY
COMPONENTS, CONTROL WIRING, INTERLOCK WIRING, CONTRACTORS, RELAYS, STARTERS, CONTROL
TRANSFORMERS, ALARMS, EQUIPMENTS, ETC.  TO ACHIEVE DESIRED CONTROL OPERATION FOR THE AIR
CONDITIONING AND HEATING SYSTEMS.  MECHANICAL CONTRACTOR IS TO RETAIN THE SERVICES QUALIFIED
AUTOMATIC CONTROL CONTRACTOR.

             1.  AIR CONDITIONING UNIT:  SHALL BE CONTROLLED BY WALL MOUNTED 2-STAGE COOLING AND HEATING
THERMOSTAT AND CONTROLS.  UNIT TO CYCLE ON AND OFF TO MAINTAIN DESIGNED ROOM TEMPERATURE.

             2.  COMMERCIAL TOILET EXHAUST FANS:  TO RUN VIA WALL MOUNTED PROGRAMMABLE 7 DAY TIME CLOCK.

             3.  RESIDENTIAL TOILET EXHAUST FANS:   TO RUN VIA WALL MOUNTED SWITCHES. DRAWING:
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             4.  HEATING SYSTEM:  PROVIDE ELECTRONIC BOILER CONTROL WITH DOMESTIC HOT WATER PRIORITY.

             5.  SPLIT SYSTEM AC UNIT:  TO BE CONTROLLED BY A WALL MOUNTED PROGRAMMABLE COOLING AND HEATING
THERMOSTAT.  PROVIDE HOT WATER CONTROL VALVE.

             6.  AT EACH ROOFTOP AC UNIT, A FIRESTAT SET AT 200 DEGREES F WILL SHUT THE SYSTEM DOWN IN THE EVENT OF
EXCESSIVE HIGH TEMPERATURE.

             7.  EACH FAN OVER 2000 CFM SHALL BE PROVIDED WITH A NEW DUCT MOUNTED SMOKE DETECTOR OF THE
IONIZATION TYPE IN THE SUPPLY DUCT OUT OF AND RETURN DUCT INTO EACH UNIT, WHICH WILL STOP THE
SUPPLY FAN SHOULD PRODUCTS OF COMBUSTION BE SENSED.  PROVIDE AUXILIARY CONTACTS AND MANUAL
RESET SMOKE DETECTOR.

                  DUCT MOUNTED DETECTOR SHALL BE SIMILAR TO PYROTRONICS MODEL SA-31 SERIES 3/X3 AIR DUCT HOUSING
WITH POWER SUPPLY FOR SELF CONTAINED UNIT OPERATION AND WITH COVER SERIES 3 IONIZATION
DETECTORS.

                  THE CONTRACTOR TO PROVIDE DETECTOR, WIRED BY ELECTRICAL CONTRACTOR.

       B.   EMERGENCY BOILER CUTOFF GLASS SWITCH:

             1.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEW REMOTE CONTROL SWITCH, ASCO OR APPROVED EQUAL,
AT THE LOCATION SHOWN ON THE PLAN.  THE SWITCH SHALL BE SURFACE MOUNTED TYPE, WITH ALL ALUMINUM
CONSTRUCTION AND NEMA TYPE II DRIP PROOF ENCLOSURE.  (CONTROL WIRING FOR THE SWITCH SHALL BE
NEW AS RECOMMENDED BY MANUFACTURER).

       C.  INSTALL THE ELECTRICAL COMPONENTS FOR THE AUTOMATIC CONTROLS IN ACCORDANCE WITH THE LATEST NEC
AND/OR AS AMENDED AND REVISED BY LOCAL GOVERNING CODES.

       D.  MOUNT ALL PIP MOUNTED LIQUID AND GAS TEMPERATURE CONTROLS AND INDICATING DEVICES IN THERMOWELLS,

       E.  PROVIDE A PETCOCK OR SHUTOFF VALVE FOR ALL PIPE MOUNTED PRESSURE CONTROLS AND INDICATING DEVICES,
OTHER THAN SAFETY CONTROLS, TO FACILITATE SERVICE REMOVAL.

       F.  MECHANICAL CONTRACTOR SHALL INSTALL ALL AUTOMATIC CONTROL VALVES, THERMOSTATS, THERMOSTAT
SUBBASES, SAFETY CONTROLS, WELLS AND OTHER PIPE MOUNTED CONTROL DEVICES FURNISHED BY THE
AUTOMATIC CONTROL SUBCONTRACTOR UNDER THE SUPERVISION OF THE AUTOMATIC CONTROL CONTRACTOR.

FIRE EXTINGUISHERS:

       THE CONTRACTOR SHALL FURNISH IN EACH BOILER ROOM ONE (1) 10 LB. ABC TYPE DRY CHEMICAL FIRE EXTINGUISHER
AS MANUFACTURED BY KIDDIE & CO. OR APPROVED EQUAL, AND SHALL BE MOUNTED ON WALL BRACKET WITH HIGH
VISIBILITY SIGN IN THE BOILER ROOM NEAR THE DOOR AND/OR AS DIRECTED BY THE ENGINEER.

CONSTRUCTION METHODS:

       A.  CONTRACTOR TO FOLLOW MANUFACTURER'S RECOMMENDATIONS AND BUILDING STANDARDS FOR PROPER
MOUNTING OF ALL EQUIPMENT.

       B.  ALL FLOOR MOUNTED EQUIPMENT TO BE MOUNTED WITH VIBRATION ISOLATORS IN AN APPROVED MANNER.  PROVIDE
ADDITIONAL FRAMING AS REQUIRED.

       C.  SUPPORT ALL CEILING MOUNTED EQUIPMENT AND DUCTWORK FROM BUILDING STRUCTURE AND/OR FRAMING IN AN
APPROVED MANNER.  WHERE OVERHEAD CONSTRUCTION DOES NOT PERMIT FASTENING OF SUPPORTS AND
EQUIPMENT, PROVIDE ADDITIONAL STEEL FRAMING AND SUBMIT FOR APPROVAL.

       D.  SEAL ALL WALL, FLOOR AND SLAB PENETRATIONS AS PER THE REQUIRED RATING OF SAME:  TWO (2) HOURS FOR
WALLS; AND THREE (3) HOURS AT STAIR ENCLOSURES, BEAMS AND FLOORS.  COORDINATE WITH ARCHITECTURAL
DRAWINGS.

       E.  SEAL OPENING AROUND DUCTS THROUGH PARTITIONS, WALLS, FLOORS AND SLABS (NOT IN SHAFTS) WITH MINERAL
WOOL OR OTHER NONCOMBUSTIBLE MATERIALS AND FINISH AS DETERMINED BY ARCHITECT OR EXISTING BUILDING
STANDARDS.

       F.   PROVIDE ALL NECESSARY FLASHING AND COUNTER FLASHING TO MAINTAIN THE WATERPROOFING INTEGRITY OF
THIS BUILDING AS REQUIRED BY THE INSTALLATION OR REMOVAL OF PIPES, DUCTS, AND CONDUITS, PROVIDE
SLEEVES FOR DUCT AND PIPING.

       G.   CONTRACTOR TO COORDINATE EXACT LOCATION OF ALL EQUIPMENT, DUCT ROUTING WITH ARCHITECT, BUILDING
OWNER AND OTHER TRADES.

EQUIPMENT START UP AND TESTING:

       A.   UPON COMPLETION OF ALL SYSTEMS, PROVIDE THE SERVICES OF AN EXPERIENCED AND COMPETENT
MANUFACTURER'S REPRESENTATIVE TO START UP ALL HVAC SYSTEMS AND EQUIPMENT TO DE BUG ANY
PROBLEMS.  PROVIDE TEMPORARY FILTERS TO ELIMINATE CONSTRUCTION AND DEBRIS.  INSTALL PERMANENT
FILTERS PRIOR TO BUILDING OCCUPANCY BY OWNER.

       B.  AN ACTUAL TEST OF THE SPECIFIED EQUIPMENT SHALL BE CONDUCTED BY THE MANUFACTURER'S REPRESENTATIVE.
DURING THE TEST, THE MANUFACTURER SHALL DEMONSTRATE TO THE SATISFACTION OF THE OWNER THAT THE
SPECIFIED EQUIPMENT IS OPERATING IN CONFORMANCE WITH THESE SPECIFICATIONS.

      C.   UPON COMPLETION OF THE START UP AND TESTING WORK, THE MANUFACTURER SHALL CERTIFY IN WRITING THAT
THE SPECIFIED EQUIPMENT HAS BEEN INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS AND THAT ALL SYSTEM COMPONENTS ARE OPERATING PROPERLY, SAFELY, AND AT THE
SPECIFIED PERFORMANCE REQUIREMENTS.

TRAINING:

       AT THE COMPLETION OF CONSTRUCTION AND PRIOR TO OCCUPANCY OF THIS FACILITY, THIS CONTRACTOR MUST
PROVIDE ON SITE DEMONSTRATION AND INSTRUCTION/TRAINING TO STAFF FOR USER PROCEDURES PERTAINING TO
ALL HVAC SYSTEMS, CONTROLS AND MAINTENANCE REQUIREMENTS.  CONTRACTOR MUST SUBMIT ALL "OPERATION
AND MAINTENANCE" MANUALS AND "AS BUILT" DRAWINGS PRIOR TO  SCHEDULING THIS TRAINING.

TESTING AND INSPECTIONS

A. THE CONTRACTOR SHALL PERFORM TESTS AND INSPECTIONS TO THE COMPLETE DUCT INSTALLATION FOR ANY LEAKS,
DEFECTS OR DEFICIENCIES. ALL SUCH DEFICIENCIES DISCOVERED AS A RESULT OF THE TESTS SHALL BE IMMEDIATELY
REPAIRED.

B. THE CONTRACTOR SHALL MAKE ALL NECESSARY ADJUSTMENTS AND CORRECTIONS TO THE HEATING, VENTILATION AND
AIR CONDITIONING SYSTEMS FOR THE PURPOSE OF EQUALIZING THE FLOW OF AIR. ANY DAMPERS, DEFLECTORS OR
DIFFUSERS NECESSARY TO BRING ABOUT THESE ADJUSTMENTS SHALL BE PROVIDED BY THE CONTRACTOR. AIR
BALANCING REPORT TO BE SUBMITTED TO ENGINEER FOR APPROVAL.

C. EQUIPMENT AND SYSTEMS WHICH NORMALLY OPERATE DURING CERTAIN SEASONS OF THE YEAR SHALL BE TESTED
DURING THE APPROPRIATE SEASON. TESTS SHALL BE PERFORMED ON INDIVIDUAL EQUIPMENT, SYSTEMS AND THEIR
RESPECTIVE CONTROLS.

D. WHENEVER THE EQUIPMENT OR SYSTEM UNDER TEST IS INTERRELATED WITH AND DEPENDS UPON THE OPERATION OF
OTHER EQUIPMENT, SYSTEMS AND CONTROLS FOR PROPER OPERATION, THE LATTER SHALL BE OPERATED
SIMULTANEOUSLY WITH THE EQUIPMENT OR SYSTEM BEING TESTED.

E. AIR LEAKAGE TEST - THE COMPLETE AIR HANDLING SYSTEMS, ALL VENTILATING EXHAUST SYSTEM, INCLUDING ALL
CONVENTIONAL SUPPLY AND RETURN DUCTWORK, SHALL BE TESTED. LEAKAGE SHALL NOT TO EXCEED 5% OF RATED
CFM AT RATED PRESSURE. ALL THE AIR LEAKS FOUND SHALL BE CORRECTED WITHIN ACCEPTABLE MARGIN.

F. THE CONTRACTOR SHALL DEMONSTRATE THAT ALL EQUIPMENT AND APPARATUS FULFILLS THE REQUIREMENTS OF THE
SPECIFICATIONS,

G. ALL WORK PROVIDES UNDER THE CONTRACT SHALL OPERATE WITHOUT ANY OBJECTIONABLE NOISE OR VIBRATION.
SHOULD OPERATION OF ANY ONE OR MORE SYSTEMS PRODUCE NOISE OR VIBRATION, WHICH IS IN THE OPINION OF THE
ENGINEER OBJECTIONABLE, THE CONTRACTOR SHALL AT HIS OWN EXPENSE MAKE CHANGES IN EQUIPMENT, ETC. AND
DO ALL WORK NECESSARY TO ELIMINATE NOISE OR VIBRATION.

H. THE CONTRACTOR SHALL TEST ECONOMIZER TO ENSURE PROPER OPERATION.

I. THE CONTRACTOR SHALL PROVIDE ALL REPORTS INDICATED ABOVE TO BUILDING OWNER WITHIN 90 DAYS OF RECEIPT
OF OCCUPANCY.
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ZRUM096BTE6
Additional Refrigerant : 17.18 lbs (Precharged Refrigerant : 20.94 lbs)
Standard Combi. : ZRUM096BTE6

 (92.54 kBtu/h) (99.59 kBtu/h)

PRHR034C
#HRU-AHU-1-1

3/8:5/8:3/4
100.0 ft(0)

-15.0ft

3 1

PRLK048A0  #EEV-AHU-1-1
 (82.00 / -- kBtu/h) (82.00 kBtu/h)

(ARBLN03321)

3/8:7/8
10.0 ft(0)

-15.0ft 2nd/EEV-AHU-1-1
 -- (  0 %) / -- (  0 %) kBtu/h -- (  0 %) kBtu/h

End Cap

ZRUM096BTE6
Additional Refrigerant : 17.18 lbs (Precharged Refrigerant : 20.94 lbs)
Standard Combi. : ZRUM096BTE6

 (92.54 kBtu/h) (99.59 kBtu/h)

PRHR034C
#HRU-AHU-1-2

3/8:5/8:3/4
100.0 ft(0)

-15.0ft

3 1

PRLK048A0  #EEV-AHU-1-2
 (82.00 / -- kBtu/h) (82.00 kBtu/h)

(ARBLN03321)

3/8:7/8
10.0 ft(0)

-15.0ft 2nd/EEV-AHU-1-2
 -- (  0 %) / -- (  0 %) kBtu/h -- (  0 %) kBtu/h

End Cap
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