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GENERAL PROVISIONS 

HVAC WORKS 

 

  

11..11  HVAC SYSTEM CONCEPT  

  

The building shall be air-conditionedby Variable Refrigerant Flow system 

(with R410A refrigerant),comprising of PV VRF All DC Inverter air-

conditioning units with built-in photovoltaic inverter, which can be directly 

connected to photovoltaic panels to be installed at site depending upon the 

Solar panels installed capacity. 

 

The system shall comprise of one or more outdoor units connected via inter-

connecting refrigeration pipe work to multiple indoor units using branch pipe 

connecters. The system shall be complete with all the necessary electronic 

controls and associated control wiring to maintain the space design conditions.  

  

 

1.2 DESIGN CONDITIONS 

 

HVAC System has been designed for the conditions listed hereunder.  These 

conditions are being given for the information of the Contractor to enable him to 

perform specified tests under these conditions.       

 

 Summer outside Design Conditions 

 

a)     Summer Dry Bulb Temp:       125
o
F 

 Wet Bulb Temp:        82
o
F    

 

 

Inside Design Conditions 

 

 a)  All air-conditioned areas  75
o
F +3

o
F 

       50% + 10% RH 

 

1.3 MATERIALS 

 

 All materials shall be of the highest grade, free from defects and 

imperfections, of recent manufacture and unused, and the classification and 

grades designated, conforming to the requirements of the latest issue of the 

appropriate specifications cited herein. All materials, supplies, and articles 

forming part of major equipment and not fabricated by the manufacturer of the 

equipment shall be the products of the recognized reputable manufacturers. 

 

1.4 WORKMANSHIP 
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Workmanship and general finish shall be of the highest grade, in accordance 

with the requirements specified herein, and the latest standard practice. 

 

1.5 EQUIPMENT 
 

a) All equipment shall be manufactured by companies which have had at 

least ten years of previous experience in the design and manufacture of 

equipment of comparable type, capacity and operating conditions, 

unless otherwise approved by the Consultant. 

 

b) All equipment and materials supplied shall be from approved 

manufacturers who are adequately represented in Pakistan by an Agent 

capable of providing installation, commissioning and after sales 

service.  All major equipment shall be imported directly from the 

manufacturers through their local agents. Import of this equipment 

through warehouses/Export Houses will not be accepted. 

 

c) All equipment shall be of latest manufacture, not older than the year in 

which this contract is awarded and shall bear year of manufacture 

stamped on the manufacturer’s name plate duly certified by the 

manufacturer. 

 

 d) When a manufacturer's product is specified by name, or equivalent, it 

shall be in the sole judgment of the Consultant as to acceptability of 

any product which is offered as equal to that specified. 

 

e)    Where two or more units of the same class of equipment are furnished, 

product of the same manufacturer shall be used; component parts of 

entire system need not be product of same manufacturer. 

 

1.6 CHASES AND OPENINGS 
 

 The contractor shall provide templates or details for chases and openings to be 

left in walls and partitions to accommodate work under HVAC scope of 

works. 

 

1.7 PROTECTION 
 

The contractor shall keep pipe, duct and other openings closed to prevent 

entry of foreign matter.  All fixtures, equipment and apparatus shall be 

covered and protected against dirt, water, chemical or mechanical damage, 

before and during the construction period.  All fixtures,  apparatus, or 

equipment damaged  including  damaged  shop  coats  of  paint  shall  be 

restored  to  original conditions prior to  Commissioning  and  also  again  
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prior to Final Acceptance.  All bright finished shafts, bearing housings and 

similar items shall be protected until in service. No rust will be permitted. 

 

1.8 CUTTING, PATCHING AND REPAIRING 
 

 Required for proper installation and completion of HVAC works, including 

masonry work, concrete work, and carpentry work, painting and re-painting 

shall be performed by skilled craftsmen in respective trades, at expense of the 

Contractor. Construction shall be cut only after obtaining written permission 

from the Consultant. 

 

1.9 LINES, LEVELS AND SPACES 
 

The Contractor shall check dimensions at the building site and establish   lines 

and   levels   for   work   specified   in Specifications.  The Contractor shall 

check with work of other trades to ensure proper clearance of piping, 

ductwork, conduit and other items. Any deviations observed between 

drawings and actual construction shall be brought to the notice of the 

Consultant.   The erection supervisor shall regularly inspect, during progress 

of civil works, the areas allocated for installation of HVAC equipment and 

any conflict observed shall immediately be reported to the Consultant. 

 

1.10 ACOUSTIC TREATMENT 
 

 

Sound measurements will be made at 5 feet above floor level in the area 

served and not more than 5 feet from the grilles, diffusers or other air devices 

being tested. Instruments for sound measurement shall be provided by the 

Contractor. 

 

Provision is to be made to minimize noise and vibration. However,  different 

manufacturers’ equipment have varying sound and vibration  characteristics 

and it is, therefore,  the responsibility of the Contractor to ensure  that the 

requirements  in  these  specifications are fully met  by the equipment he is 

offering. If the Contractor has any requirements for additional vibration or 

sound isolation, these must be incorporated into the price quoted. 

 

All equipment installed should not be audible inside the occupied  areas  and  

the  Contractor  must  ensure  that  the equipment  he is  offering  is quiet and  

supplied  with  all necessary silencers to ensure satisfactory sound levels. 

Where silencers are required, these must be incorporated into the price quoted 

for such equipment, if these are not specified separately. 

 

 

1.11 SAMPLES 
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Contractor shall provide at his cost, samples of materials, instruments, gauges and 
electrical items, for approval by the Consultant before order is placed for the 
same. Consultant may waive this requirement, if detailed published catalogues 
submitted by the contractor provide sufficient information for approval. These 
samples shall include, but not limited to 

1. G.I. sheet 

2. Pipes and fittings. (Refrigerant) 

3. Duct insulation and covering. 

4. Pipe insulation and covering 

5. Insulation adhesive and tapes 

6. Diffusers, grilles and registers 

7. OA/EA louvers 

8. All types of dampers. 

9. Power and control cables 

10. Pipe hangers etc 

 

1.12 APPROVAL OF MATERIAL AND EQUIPMENT 
 

As soon as practicable after the award of contact, the contractor shall submit 

for approval of the Consultant specifications, drawing, catalogue  diagrams 

and other descriptive data for all materials components and equipment which 

the contractor proposes for use under this contract. For certain materials and 

equipment, data may be required to be submitted in accordance with a detailed 

form furnished by the Consultant. Items submitted shall be properly labeled to 

indicate item number, and other data required by the Specifications. All items 

shall be submitted time to permit proper consideration and action thereon 

without delaying the construction schedule. 

 

1.13 TIME FOR DELIVERY 
 

All equipment plant and machinery shall be delivered at site on such dates so as to 

ensure adherence to scheduled dates stated in programs of works submitted by the 

contractor and the Consultant informed of the progress of the shipment and notify 

them in advance, in writing, as to when the equipment will be ready for inspection 

at site by the Consultant and shall supply lists covering each consignment in 

sufficient detail to enable Consultant to check the contents of the package, if he so 

desires. 

 

1.14 STANDARDS AND CODE REQUIREMENTS 
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All equipment and materials under HVAC Scope of works shall be furnished in 

conformity with the latest edition of applicable standards of ASME, ASHRAE, 

ARI, SMACNA, AMCA and applicable \Government and local Codes governing 

the same. In case of conflict, the stricter requirements shown/ specified shall 

govern. 

 

Abbreviations for Codes and Standards referred in the Contract are as under: 

1. ASME – American Society of Mechanical Engineers. 

2. ASTM – American Society for Testing & Materials.  

3. ASHRAE – American Society of heating, Refrigeration and Air conditioning 

Engineers. 

4. NFPA—National Fire Protection Association, USA 

5. ARI - Air-conditioning and Refrigeration Institute, USA. 

6. SMACNA — Sheet Metal and Air-conditioning Contractors National 

Association. 

7. GOVERNMENT - Government of Pakistan 

8. LOCAL-Local authorities of the city where the Project is located 

9. AMCA — Air Moving and Control Association inc. USA 

10. P.S. - Pakistan Standards. 

11. B.S. - British Standards. 

 

1.15 ERECTION SUPERVISORS AND OPERATING STAFF 

  

GGeenneerraall  

The Contractor shall provide the services of Erection Supervisors and Operating 

Staff in accordance with the requirements of the Conditions of Contract as 

specified here in. 

Work by Erection Supervisors 

a) The Erection Supervisor shall direct the activities of Contractor's 

employees as they concern the installation, commissioning balancing and testing 

of the Equipment furnished under this contract. The Contractor through his 

Erection Supervisors shall cooperate with other Contractors to whatever extent is 

necessary to produce an installation satisfactory to the Consultant in accordance 

with the requirements of the time schedule, the Drawings and the Specifications. 

b) Erection Supervisor shall be present from the Commencement of Work and 

remain on Site until the substantial completion. 
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c) Should a disagreement arise between other Contractors and the Erection 

Supervisor, the matter shall be submitted without delay to the Consultant for his 

decision. Upon such decision, the Erection Supervisor shall proceed with the 

work in accordance therewith, immediately. 

d) Erection Supervisor shall be a qualified HVAC/ Mechanical Associate 

Engineer, having at least 8-10 years experience in HVAC installation works of 

similar nature. 

e) If the Contractor fails to fulfill his obligations and also fails to provide the 

services of the erection supervisor having the minimum qualifications as stated in 

sub. Clause (d) of this Clause then the Contractor would be obligated to pay to the 

Employer an agreed penalty amount per day for the number of days when the 

services of such erection supervisor are not provided. The Employer would be 

entitled to deduct the amount due from the Contractor in this regard for his 

running bill/any payable sums. 

 

f)  Provision of (e) above shall not apply when the Erection Supervisor is on 

authorized legal leave (casual), sick leave and official holidays only. His absence 

up to a period of ten (10) days will also be allowed when the contractor intends to 

replace the Erection Supervisor with the consent of the Consultant. 

Operating Staff 

The Contractor shall provide staff to operate the HVAC system continuously for 

twelve (12) hours a day during the Defect Liability period and whenever the 

HVAC facilities required. 

Operating supervisor shall be a 3 (three) years Diploma holder HVAC or 

Mechanical from GovernmentCollege of Technology etc. And having 4 (Four) 

years experience of similar plants with automatic controls. 

The Contractor shall also arrange to provide proper training to Employer's staff to 

operate the HVAC system to the entire satisfaction of the Employer. All costs 

incidental to providing operating staff including staff salaries shall be deemed to 

be included in relevant item of schedule of Prices. No separate payment shall be 

made to the Contractor for fulfillment of his obligations under this clause. 

 

1.16AS BUILT DRAWINGS 

 

The Contractor shall supply to the Consultant a set of "As-Built" drawings 

showing the contract works as installed, together with any other information 

necessary for operation and maintenance. Three copies or each drawing and other 

information shall be supplied, along with a reproducible copy. 

 

1.17MANUFACTURER’S DATA 
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Manufacturer's performance data, certified factory drawings and/or curves of 

apparatus giving full information as to capacity, performance at different 

operating and ambient conditions, dimensions, materials electrical data and all 

information pertinent to the adequacy of the submitted equipment shall be 

submitted for approval. One original and 3 copies of catalogues and other 

information shall be submitted. 

 

Manufacturer's names, sizes, catalogue numbers and/or samples or all materials 

shall also be submitted for approval. 

 

2.0 EQUIPMENT 

 

2.1 GENERAL: 

 

The contractor shall supply and install PV VRF All DCinverter system (outdoor 

& indoor units) of the capacity and rating as shown in the Bill of Quantities. PV 

VRF system shall have built-in photovoltaic inverter to be connected with 

Photovoltaic panels depending upon the installation capacity of Photovoltaic 

panels at site. 

The units will have guarantee/warranty period of 1 year (12 months) from the 

date of commissioning the units, and should any defects arise during this period 

which can be attributed to poor workmanship, improper materials, or defective 

manufacture of the air conditioning units, for which the consultant shall be the 

sole judge, the contractor shall be required to replace or repaired all defective 

parts, except compressors (burnt or otherwise) which shall be replaced with new 

compressors, all repairs and replacement shall be as desired by the consultant. 

  

All equipment shall be of such overall dimensions, operating weights, service 

area requirements and configuration that it can be located where shown on the 

plans without any adverse effect on its performance and clearance 

requirements.  

 

Provision for clearance and service spaces shall be made around all 

mechanical equipment as recommended by equipment manufacturers. 

 

All equipment supplied under this section shall be brand new factory 

manufactured and factory assembled (unless otherwise specified) and 

complete in all respects. The type, characteristics, capacity ratings, component 

sections of all equipment shall be as specified /scheduled. All equipment shall 

be tested at factory for performance before shipment. 

 

All equipment furnished by the Contractor shall include vibration isolation 

mounting pads, anchor bolts, frames or any other mounting or supporting 

accessories. 
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All equipment shall be complete with all accessories necessary to serve the 

intended purpose, whether specified or not. 

 

 

 

 

  

2.2    MULTI SPLIT AIR-CONDITIONING UNITS (R410A): 

  

  

2.2.1 Overview 

Photovoltaic VRF All DC InverterSystem: 

 

AAllll  eeqquuiippmmeenntt  sshhaallll  bbee  bbrraanndd  nneeww  pprroodduuccttss  ffrroomm  cceerrttiiffiieedd  aanndd  aapppprroovveedd  

mmaannuuffaaccttuurreerrss..  

  

VVRRFF  ssyysstteemm  sshhaallll  ccoommpprriissee  rreeffrriiggeerraanntt,,  oouuttddoooorr  uunniitt  ((aaiirr--ccoooolleedd)),,  iinnddoooorr  DDXX  ffaann  

ccooiill  ddeevviiccee,,  lliiqquuiidd,,  aaiirr  ssuuccttiioonn  aanndd  pprreessssuurree  rreelliieeff  ppiippeess,,  ccoonnddeennssaattee  ppiippee,,  bbrraanncchh--

jjooiinnttss,,  ccoonnnneeccttiioonn  ttooooll  kkiitt,,  aanndd  aa  sseeppaarraattee  mmiiccrroo--pprroocceessssoorr  ccoonnttrrooll  ssyysstteemm..  

IInnddoooorr//oouuttddoooorr  uunniittss,,  aanndd  ootthheerr  kkeeyy  ppaarrttss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  aanndd  aasssseemmbblleedd  bbyy  

tthhee  ssaammee  mmaannuuffaaccttuurreerr..    

IInn  ccaassee  ooff  ffiittttiinnggss  ootthheerr  tthhaann  tthhee  ssttaannddaarrdd  oonneess  ffrroomm  tthhee  mmaannuuffaaccttuurreerr,,  aapppprroovvaall  

sshhaallll  bbee  oobbttaaiinneedd  bbeeffoorree  uussee..  

TThhee  rreeffrriiggeerraanntt  ffoorr  tthhee  VVRRFF  ssyysstteemm  sshhaallll  bbee  RR--441100aa  

TThhee  rreeffrriiggeerraanntt  ffoorr  tthhee  VVRRFF  ssyysstteemm  sshhaallll  ccoommppllyy  wwiitthh  llooccaall  rreegguullaattiioonnss  aanndd  eennssuurree  

aa  hhiigghheerr  CCOOPP  vvaalluuee  ffoorr  tthhee  AA//CC  eeqquuiippmmeenntt..    

TThhee  VVRRFF  ssyysstteemm  sshhaallll  ssaattiissffyy  tthhee  rreeqquuiirreemmeenntt  ffoorr  ddeessiiggnn  iinnddoooorr  tteemmppeerraattuurree..    

NNaammeeppllaattee  sshhaallll  bbee  aattttaacchheedd  ttoo  eeaacchh  pprroodduucctt  aatt  aa  nnoottaabbllee  ppoossiittiioonn,,  iinnddiiccaattiinngg  tthhee  

ffoolllloowwiinngg,,  aass  aa  mmiinniimmuumm::  

aa))  PPrroodduucctt  nnaammee,,  mmooddeell  aanndd  ssppeecciiffiiccaattiioonn;;  

bb))  NNaammee  aanndd  ttrraaddeemmaarrkk  ooff  mmaannuuffaaccttuurreerr;;  

cc))  DDaattee  ooff  pprroodduuccttiioonn,,  pprroodduucctt  NNoo..  oorr  bbaattcchh  nnuummbbeerr;;  aanndd    

dd))  OOuuttppuutt  ppoowweerr,,  nnooiissee  aanndd  ootthheerr  mmaaiinn  ppaarraammeetteerrss..  

 

 

2.2.2 Features 

 

TThhee  PPVV  VVRRFF  AAllll  DDCC  IInnvveerrtteerr  ssyysstteemm  sshhaallll  hhaavvee  tthhee  ffoolllloowwiinngg  ffeeaattuurreess::  

  

BBuuiilltt--iinn  PPhhoottoovvoollttaaiicc  IInnvveerrtteerr::  

VVRRFF  AAllll  DDCC  iinnvveerrtteerr  mmoodduulleess  sshhaallll  hhaavvee  bbuuiilltt--iinn  pphhoottoovvoollttaaiicc  iinnvveerrtteerr  wwhhiicchh  ccaann  ddiirreeccttllyy  

bbee  ccoonnnneecctteedd  ttoo  pphhoottoovvoollttaaiicc  ppaanneellss  ddeeppeennddiinngg    uuppoonn  tthhee  iinnssttaalllleedd  pphhoottoovvoollttaaiicc  ppaanneellss  aatt  

ssiittee..  RReesstt  ooff  tthhee  VVRRFF  ssyysstteemm  sshhaallll  bbee  wwiitthhoouutt  bbuuiilltt--iinn  pphhoottoovvoollttaaiicc  iinnvveerrtteerr..  

  

TThhee  VVRRFF  ssyysstteemm  sshhaallll  bbee  aabbllee  ttoo  aauuttoommaattiiccaallllyy  sswwiittcchh  bbeettwweeeenn  ffoolllloowwiinngg  55  wwoorrkkiinngg  

mmooddeess..  

aa))  PPhhoottoovvoollttaaiicc  aaiirr  ccoonnddiittiioonniinngg  mmooddee  
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bb))  PPhhoottoovvoollttaaiicc  aaiirr  ccoonnddiittiioonniinngg  aanndd  ppoowweerr  ggeenneerraattiioonn  mmooddee  ((22  wwaayy  ssuuppppllyy  ooff  ppoowweerr))  

cc))  PPhhoottoovvoollttaaiicc  aaiirr  ccoonnddiittiioonniinngg  aanndd  ppoowweerr  ccoonnssuummppttiioonn  mmooddee  ((MMiixxeedd  ssuuppppllyy  ooff  ppoowweerr))  

dd))  PPhhoottoovvoollttaaiicc  ppoowweerr  ggeenneerraattiioonn  mmooddee..  

ee))  AAiirr  ccoonnddiittiioonniinngg  mmooddee  

  

  

VVaarriiaabbllee--ccaappaacciittyy  ccoommpprreessssoorrss::  

AAllll  ccoommpprreessssoorrss  sshhoouulldd  bbee  DDCC  IInnvveerrtteerr  ttyyppee  ccoommpprreessssoorr  ccoonnttrroolllliinngg  tthhee  ccoooolliinngg  

aanndd  hheeaattiinngg  ccaappaacciittyy  aauuttoommaattiiccaallllyy  aaccccoorrddiinngg  ttoo  tthhee  llooaadd..  

Only DC inverter compressor shall be used in this system and it can directly 

intake gas to reduce loss of overheat and improve efficiency. 

High-efficient permanent synchronous motors are required, to get better 

performance than traditional D.C. inverter compressors. 

Compressors shall have180°Sine Wave DC Speed Varying Technology to satisfy 

various places’ demands for different temperature and shall be able to save a great 

deal of electricity and provide users with utmost comfort at the same time. 
 

The condenser fan motors shall be DC Inverter type and shall have Step less 

speed regulation ranges from 5Hz to 65Hz.Compared with traditional inverter 

motors, it shall bemore efficient.It shall have Sensor less control technology to 

guarantee lowernoise, less vibration and steadier operation. 

 

In auto energy saving mode, system shall be able to self-adjust parameters 

according to the operation status, thus to lowerthe cost of electricity with up to 

15% of energy saving.In compulsory energy saving mode, system shall limit 

power output forcibly withup to 20% of energy saving.  

 

            System shall have automatic energy auto-allocation technology. 

 

System shall be able to remember the highesttemperature outdoors. When night 

Comes, system shall automaticallyturn to quiet mode. There shall be option of  

Quiet modes which can be setaccording to actual needs. 

 

System shall also be able set in this mode to ensure low noise as long as unit is 

operating. The minimum of low noisedegree shall be50dB (A). 

 

The indoor units of PVVRFall DC inverter system shall have DCInverter motors 

to realize step less regulation. According toindoor temperature or people’s actual 

needs, users shall setthis mode through the indoor wire control. 

 

The system shall have its working voltage range from320V-460V and in the 

places with unsteady voltage; this system shall be able to run satisfactorily. 

 

The cooling or heating mode shall have option to bedeactivated during a certain 

season to avoidthe mode conflict in case of miss operation. 
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The outdoor unit shall be able to be linked with a fire alarm signal. In case of 

emergency, unit shall automatically turn off toavoid risk or further loss. 

 

The outdoor unit shall be able to receive a power signal of electricity shortage. In 

some places like fist-class hotels, dieselgenerator may sometimes be used to 

provide electricity. In this case, this signal will be received and only VIP 

roomscan be provided with air conditioning service. 

 

When a certain indoor unit needs to be repaired, it shall be powered off without 

any interruption to the system’soperation. 

 

First-grade oil separator shall have a filtered expansion valvewith a 98% of 

separation efficiency;Second-grade oil separation will separate theremained 2% 

refrigerant oil with 95% of separationefficiency. General Efficiency shall be 

99.9%. 

 

The operating priority sequence of the outdoor unit modules shall be changed 

without restart when the systemaccumulatively operates for 12 hours, to 

maximize the service life of the system 

 

Each module shall be an independent sub-system, and the whole system won’t fail 

down even if partial malfunction occurs. Upon malfunction of any one of the 

modules, there shall be option of emergency operation after simply manual setup 

on the outdoor PCB switches. 

 

The system shall be without liquid receiver and the excess refrigerant will be 

stored in the piping, which would minimize the refrigerant charging volume and 

enhance the control accuracy of the refrigerant. 

 

Based on the actual status of each unitand compressor, system shall 

regulatecompressor’s operation and realize oilbalance. 

 

Refrigerant shall be taken into a compressor byan intake pipe and then runs 

through thecooling system. It shall control oil level andthe minimum oil each 

compressor need and therefore realize oil balance. 

 

Dual electronic expansion valve with its 960 grades ofregulation shall precisely 

regulate refrigerant’s flowbetween outdoor unit and indoor unit. 

 

The best heating or cooling performance shall be realized in the most energy-

saving way. DC inverter compressorand D.C. inverter fan will also be operating 

in this way to ensure high efficiency. 

 

The PV VRF all DC invertersystem shall realize a combination of 4 outdoor 

unitmodules (maximum). When error is occurred to one of the modules, the others 

shallperform the emergency operation to sustain the air conditioning. All the 
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compressors in each single module shall be DC Inverter based, when one 

compressor has error, others shall perform the emergency operation. Double-fan 

design shall ensure that one fan can still work even if the otherone has error. 

 

Outdoor unitfan shall have 4 levels of static pressure that can be set, upto 80Pa, 

when an outdoor unit needsto be placed indoors.The PV VRF all DC inverter 

systemshall realize a combination of 4 models (maximum) andconnect as many as 

80 indoor units.  

 

TThhee  ccoooolliinngg  ccaappaacciittyy  ooff  tthhee  oouuttddoooorr  uunniittss  sshhoouulldd  aaddjjuusstt  aauuttoommaattiiccaallllyy,,  aaccccoorrddiinngg  

ttoo  tthhee  nnuummbbeerr  ooff  ooppeerraattiinngg  iinnddoooorr  uunniitt((ss))..  

  

TThhee  mmaaxxiimmuumm  ttoottaall  ppiippee  lleennggtthh  sshhoouulldd  nnoott  bbee  ggrreeaatteerr  tthhaann  11000000  mm..  

TThhee  mmaaxxiimmuumm  aaccttuuaall  ppiippee  lleennggtthh  bbeettwweeeenn  iinnddoooorr  uunniitt  aanndd  oouuttddoooorr  uunniitt  sshhoouulldd  nnoott  

bbee  ggrreeaatteerr  tthhaann  117755mm..  

                TThhee  mmaaxxiimmuumm  hheeiigghhtt  ddiiffffeerreennccee  bbeettwweeeenn  iinnddoooorr  uunniitt  aanndd  oouuttddoooorr  uunniitt  sshhoouulldd  nnoott  

bbee  ggrreeaatteerr  tthhaann  9900mm..  

                TThhee  mmaaxxiimmuumm  ddiissttaannccee  bbeettwweeeenn  tthhee  ffiirrsstt  bbrraanncchh  ttoo  tthhee  ffaarrtthheesstt  iinnddoooorr  uunniitt  sshhoouulldd  

nnoott  bbee  ggrreeaatteerr  tthhaann  4400mm..  

                TThhee  mmaaxxiimmuumm  hheeiigghhtt  ddiiffffeerreennccee  bbeettwweeeenn  iinnddoooorr  uunniittss  sshhoouulldd  nnoott  bbee  ggrreeaatteerr  tthhaann  

1155mm..  

TThhee  ssyysstteemm  sshhoouulldd  ooffffeerr  aatt  lleeaasstt  55  bbaassiicc  mmoodduulleess,,  wwhhiicchh  ccoouulldd  bbee  ffrreeeellyy  aasssseemmbblleedd  iinn  22,,  

33  aanndd  44  uunniittss  mmoodduullaarr  ccoommbbiinnaattiioonnss  aass  ppeerr  rreeqquuiirreemmeenntt..  

                TThhee  ssyysstteemm  sshhoouulldd  ooffffeerr  22HHPP  iinnccrreemmeennttss  ooff  ccaappaacciittyy  rraannggee,,  wwhhiicchh  sshhoouulldd  mmeeeett  

ccuussttoommeerr  nneeeeddss  aaccccuurraatteellyy  aanndd  tthhee  mmaaxxiimmuumm  ccaappaacciittyy  ccoommbbiinnaattiioonn  sshhoouulldd  bbee  uupp  

ttoo  6644HHPP..  

  

  

TThhee  ssyysstteemm  sshhoouulldd  hhaavvee  aann  iinnnneerr--ssccrreeww  ccooppppeerr  hheeaatt--eexxcchhaannggeerr,,  wwhhiicchh  ccaann  ccrreeaattee  

hhiigghheerr  hheeaatt  eexxcchhaannggee  eeffffiicciieennccyy  aanndd  ppoowweerrffuull  hheeaattiinngg  ccaappaacciittyy  eessppeecciiaallllyy  iinn  llooww  

aammbbiieenntt  tteemmppeerraattuurree..  OOuuttddoooorr  hheeaatt--eexxcchhaannggee  aarreeaa  sshhoouulldd  bbee  aaddjjuusstteedd  bbyy  rruunnnniinngg  

llooaadd..  TThhee  ssyysstteemm  sshhoouulldd  hhaavvee  dduuaall  EEXXVV,,  wwhhiicchh  sshhoouulldd  aacchhiieevvee  uupp  ttoo  996600  sstteeppss  

rreeffrriiggeerraanntt  aaddjjuussttiinngg  pprreecciissiioonn  ttoo  iinnssuurree  pprreecciissee  ccoonnttrrooll  ooff  rreeffrriiggeerraanntt  aanndd  rraaiissee  

ssyysstteemm  cciirrccuullaattiioonn  eeffffiicciieennccyy..  

  

TThhee  ccoommbbiinnaattiioonn  ooff  oonnee  mmaaiinn  aanndd  oonnee  aauuxxiilliiaarryy  ffoouurr  wwaayy  vvaallvvee  sshhoouulldd  ccoonnttrrooll  tthhee  

oouuttddoooorr  hheeaatt  eexxcchhaannggeerr  aanndd  oouuttddoooorr  aaiirr  ffllooww  iinnddeeppeennddeennttllyy  aanndd  aaccccoorrddiinngg  ttoo  tthhee  

llooaadd,,  aaddjjuusstt  tthhee  hheeaatt  eexxcchhaannggee  vvoolluummee  ooff  oouuttddoooorr  uunniitt  aaccccuurraatteellyy  aanndd  pprreevveenntt  

wwaassttiinngg  tthhee  ccaappaacciittyy  iinn  ppaarrtt  llooaadd  ttiimmee..  MMaaiinn  44--wwaayy  vvaallvvee  sshhoouulldd  bbee  uusseedd  aass  tthhee  

ttrraaddiittiioonnaall  44--wwaayy  vvaallvvee,,  wwhhiillee  tthhee  aauuxxiilliiaarryy  44--wwaayy  vvaallvvee  sshhoouulldd  bbee  uusseedd  ttoo  aaddjjuusstt  

tthhee  hheeaatt--eexxcchhaannggeerr  aarreeaa  ooff  oouuttddoooorr  uunniitt  wwhheenn  iinn  ccoooolliinngg  mmooddee..    

  

TThhee  ssttrruuccttuurree  ooff  tthhee  ssyysstteemm  aanndd  tthhee  ppiippiinngg  wwoorrkk  sshhoouulldd  bbee  ssiimmppllee,,  ssoo  tthhaatt  tthhee  

iinnssttaallllaattiioonn  iiss  eeaassyy..  EEaacchh  sseerriieess  ooff  iinnddoooorr  uunniittss  sshhoouulldd  hhaavvee  tthhee  ssaammee  ppiippee  

ddiimmeennssiioonn,,  aanndd  aallll  tthhee  ppiippeess  sshhoouulldd  bbee  ccoonnnneecctteedd  bbyy  ffllaarree  nnuutt..  
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TThhee  ssyysstteemm  sshhoouulldd  hhaavvee  ssiimmppllee  rreeffrriiggeerraanntt  ppiippiinngg  ssyysstteemm  wwiitthhoouutt  aannyy  ccoommpplliiccaatteedd  

mmaaiinntteennaannccee  wwoorrkk  

  

  

CCoonnttrroollss::  

TThhee  ssyysstteemm  sshhoouulldd  hhaavvee  IInnddiivviidduuaall  ccoonnttrrooll,,  ggrroouupp  ccoonnttrrooll,,  nneettwwoorrkk  ccoonnttrrooll  ooppttiioonnss..  

TThhee  ssyysstteemm  sshhoouulldd  hhaavvee  nneettwwoorrkk  ccoonnttrrooll  ssyysstteemm  tthhaatt  ccaann  rreeaalliizzee  iinntteelllliiggeenntt  

mmaannaaggeemmeenntt  ttoo  tthhee  AA//CC  ssyysstteemm,,    

  

The system shall have auto debugging features like: 

 

Automatically allocate ODU and IDU addresses 

Automatically calculate numbers of ODU and IDU 

Automatically detects errors; 

Automatically starts debugging. 

 

PV VRF Central Controller shall have following features. 

a) Integrate solar power generation from Photovoltaic Panels with VRF power 

consumption. 

b) Real time display of power data. 

c) Adopt CAN communication technology. 

2.2.3       Air Cooled Condensing Units (CU-Units) 

 

The condensing unit shall be of the vertical discharge, air cooled type, suitable 

for outdoor installation and sized to deliver the required capacity matched to 

relevant indoor units at specified ambient temperature. The condensing unit 

shall be of same manufacturer as that of Indoor A.C. Unit. 

 

The condensing units shall be air-cooled type incorporating heat exchanger 

coils manufactured from copper tube copper fins or Aluminum Manganese anti 

rust alloy which should be coated with Golden protection Layer (Components: 

Epoxy Resin & Modified Acrylic, Silicon free), the anti-corrosive performance 

in salt-spray testing must be at-least 200% higher than normal blue/goldenfins, 

factory treated to reduce the effect of atmospheric corrosion. The color shall be 

manufacturer’s standard. The air outlet grilles shall have plastic coated guards. 

 

All outdoor units are to be permanently marked with an identification number. 

The removable access panels are also to be marked with the same number. 

 

The outdoor units are to be Variable Refrigerant Flow (VRF) based centralized 

combination of multiple outdoor units of capacities given in schedules. 

 

The outdoor units shall have allDC inverter compressors electronically 

controlled and capable of varying refrigerant flow with variation in 

cooling/heating requirements. 
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The capacity control of the outdoor units will be digitally controlled and shall 

be determined electronically by sensing operational temperatures, pressures, 

and ambient temperature etc 

 

The access to the internal components for maintenance purposes shall be by 

removable panels. 

 

It shall be possible to connect up to 80 indoor units, capacity permitting, to one 

modular outdoor unit. 

 

The outdoor unit shall have full capacity control to meet the load fluctuation up 

to 135%. 

 

2.2.4   Indoor Units 

 

Direct Expansion type Air conditioning units each carrying its own thermo-static 

expansion valve, shall be ceiling recessed (Cassette type) reversible, (Heat pump) 

type or ceiling concealed ducted type or Decorative Wall Mounted. All necessary 

components/parts shall be selected manufactured and assembled by the same 

manufacturer as for outdoor condensing units with Scroll Compressors. 

The Indoor units shall include following items 

 
1) DX.- Type coil 
2) Washable filters 
3) Supply air fan with Step less DC Inverter motor 
4) Automatic air swing facility. (Wherever required with the unit) 
5) Drain arrangement. 

  

The following type of indoor units may be used for this type of system. 

 

Four way discharge cassette 

 

The unit casing shall be manufactured from galvanized steel plate and shall 

be fully insulated. Facility shall be provided for duct connection for 

introduction of fresh air in the unit. 

 

The fan shall be of propeller type, statically and dynamically balanced to 

ensure low noise and vibration free operation.  

 

The heat exchanger coils shall be manufactured from copper tubes and 

aluminum fins. It shall have electronic expansion valve to control refrigerant 

flow rate in response to the load variation in the conditioned space. The 

expansion valve shall be controlled by an integral computerized control 

system to maintain the desired room temperature. 
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The low profile dedicated decoration panel shall be provided for each unit. 

The decorative panel shall incorporate the return air grille and supply air 

louvers. A facility shall be provided to automatically swing the supply air 

lovers or lock them at a desired angle to ensure even distribution of the 

airflow. 

 

A condensate drain pump shall be provided with the unit.  The condensate 

shall be drained from the unit using thermally insulated u PVC piping and 

run directly to the nearest drain piping mains. 

 

The air filters shall be incorporated within the unit and shall be mould 

resistant washable type. 

 

Ceiling concealed Duct type  

 

The unit casing shall be manufactured from galvanized steel plate. Facility 

shall be provided for duct connection for introduction of fresh air in the unit 

and branch ductwork from the unit. The return air to the unit shall be 

through the bottom/back of the unit as per manufacturer’s standard. 

 

The heat exchanger coils shall be manufactured from copper tubes and 

aluminum fins. It shall have electronic expansion valve to control refrigerant 

flow rate in response to the load variation in the conditioned space. The 

expansion valve shall be controlled by an integral computerized control 

system to maintain the desired room temperature. 

 

The condensate shall be drained from the unit using thermally insulated u 

PVC piping and run directly to the nearest drain piping mains. 

 

Wall mounted type  

 

The unit casing shall be manufactured from heat resistant plastic. The 

casing color shall be manufacturer’s standard. The fan shall be cross-flow 

centrifugal type, statically and dynamically balanced to ensure low noise 

and vibration free operation. 

 

The heat exchanger coils shall be manufactured from copper tubes and 

aluminum fins. It shall have electronic expansion valve to control refrigerant 

flow rate in response to the load variation in the conditioned space. The 

expansion valve shall be controlled by an integral computerized control 

system to maintain the desired room temperature. 

 

The condensate shall be drained from the unit using thermally insulated u 

PVC piping and run directly to the nearest drain piping mains. 
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3.0 REFRIGERANT PIPING AND SPECIALITIES 

 

3.1 GENERAL 

  

The Tender Drawings indicate generally routes of all piping and the Contractor 

shall provide all fittings and accessories necessary for satisfactory installation and 

operation of the systems. 

 

All piping shall be grouped wherever practicable and shall be erected to present a 

neat appearance. Pipes shall be parallel to each other and parallel or at right 

angles to structural members of the building and shall give maximum possible 

headroom. 

 

All pipe drops shall be truly vertical. No joints shall be formed in the thickness of 

walls, floors or ceilings. The Contractor shall be responsible for ascertaining the 

thickness of plaster and other wall finishes, skirting heights, cill lengths and floor 

finishes. 

 

Piping shall not pass in front of doorways or windows and shall be generally 

arranged so that sufficient space shall be allowed for accessibility for servicing. 

 

All drain piping shall pitch down in direction of flow. All drains from such items 

as drip pans of air conditioners shall spill over and open sight drain, floor drain or 

other acceptable discharge points and terminated 150 mm above the drainage. 

 

Approved pipe fittings shall be used and bending of pipes will not normally be 

allowed. 

 

All 90° elbows used shall be of long radius type, except where space limitations 

restrict the use of long radius. 

 

Piping shall not be installed passing through ductwork or directly under electric 

light fixtures. 

  

33..22  RREEFFRRIIGGEERRAANNTT  PPIIPPIINNGG  AANNDD  SSPPEECCIIAALLIITTIIEESS  

  

Refrigerant piping shall be copper tubing, type L (minimum), bright annealed, 

dehydrated and sealed, soft tempered tubing shall be used where bending is 

required and where flare joints are used, hard drawn tubing shall be used where 

no bending is required and silver-brazed joints are used, and for all tubing larger 

than 20 mm. Copper tube joints shall be brazed, except joints on lines 17 mm or 

smaller which may be flared. Fittings for flare joints shall be standard SF' forged 

brass flare-type with short shank flare units. Fittings for brazed joints shall be 

wrought copper or forge brass seat fittings. Cast seat type fittings will not be 

allowed for brazed joints. 
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3.2.1    INSTALLATION  

 

It is imperative the method of installation and the materials used are also to high 

standards, to ensure trouble free operation and long term reliability. 

 

The interconnecting pipe work must be installed by a competent and trained 

engineer. Refrigeration quality copper tube must be used, soft copper coils or 

half-hard straight lengths. The refrigeration quality tube must be soft drawn 

seamless high grade copper pipe. The copper tube must be selected taking into 

account the higher operating pressures of refrigerant, and that high pressures will 

occur throughout the system because of the reverse cycle operation.  

 

The supplied branch pipe kits, must be used to make connections to indoor units, 

and the supplied manifold kits must be used to make connections between outdoor 

units (where applicable); it is not permitted to use standard fittings such as 

elbows, tees etc. the branch pipes shall be installed in accordance with the 

manufacturer’s instructions, allowing unrestricted flow of refrigerant. All brazed 

joints shall be made with dry nitrogen purge to ensure the prevention of 

oxidization to the internal surface of the copper pipes. The ingress of 

moisture, dirt and any other contaminants to the interior of the copper pipes, 

and air conditioning units, must be prevented during the installation 

procedure. After the installation of pipe work, prior to the connection of the 

outdoor units, and sealing of insulation joints, the pipe work must be 

pressure tested for leakage, using dry nitrogen.  

 

Procedure for Copper Piping: 

 

a) Cleaning: All copper tubing shall be properly cleaned prior to use. The 

      following cleaning procedure shall be adopted. 

 i)  A clean lint less cloth shall be drawn through the tubing by means 

Of a wire to remove all coarse particles of dirt and dust  

ii)  A clean lint less cloth saturated with trichloroethylene shall be pulled through       

pipe and the procedure .repeated till no further discoloration of the cloth is 

observed 

 iii) A clean cloth saturated with compressor oil squeezed dry shall be drawn 

through pipe.’ Finally a clean cloth shall be drain through pipes. 

 

 

b)   General Instructions: 

 

Pipes shall be cut accurately to measurements established at the job site and 

worked into place without springing or forcing, properly clearing all windows, 

doors and other openings. Excessive cutting or other weakening of the building 

structure to facilitate piping installation No installation will be permitted, 



              AAccaaddeemmiicc  BBlloocckk  ((GG..II..MM..SS))  
TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  ––HHVVAACC  WWOORRKKSS    
  

    PPaaggee  NNoo..  --  1199  --  

without.written approval.-Layout drawing, required under the title of "App-oval 

of Material and Equipment" shall show locations of all supports, the load imposed 

on each fastening or anchor, typical details for special anchorage, for suspended 

piping, valves, tank, pumps, converters, and other mechanical equipment. Where 

supports are required between structural framing members, suitable intermediate 

metal framing shall be provided and detailed. Pipe shall have burrs removed by 

reaming and shall be installed to permit free expansion and contraction-without 

damage to joints and hangers." Changes in direction shall be made with fittings, 

except that bending of pipe and smaller will be permitted provided a pipe bender 

is used and type-sweep bends are formed. The centerline radius of bends shall not 

be less than 6 diameters of the pipe. Bent pipe showing kinks wrinkles, flattening 

or other malformations will not be accepted. All piping shall be installed with 

sufficient pitch to ensure adequate drainage and venting. Piping connections to 

equipment shall be provided with unions or flanges. Open ends of pipelines or 

equipment shall be properly capped or plugged during installation to keep dirt and 

other foreign matters out of the system. 

  

TTuubbiinngg  sshhaallll  bbee  ccuutt  ssoo  eennddss  aarree  ppeerrffeeccttllyy  ssqquuaarree  aanndd  wwiillll  ""bboottttoomm""  iinn  tthhee  ffiittttiinngg..  

TThheerree  sshhaallll  bbee  nnoo  ggaappss  lleefftt  tthhrroouugghh  wwhhiicchh  ssoollddeerr  ddaann  rruunn  iinnttoo  tthhee  lliinnee..  IIff  ppoossssiibbllee,,  

aa  ppiippee  ccuutttteerr  sshhaallll  bbee  uusseedd..  hhaacckkssaaww  mmuusstt  bbee  uusseedd,,  iitt  sshhaallll  aallwwaayyss  bbee  gguuiiddeedd  wwiitthh  aa  

mmiittrree--bbooxxjjttoo  eennssuurree  aa  ssqquuaarree,,  eevveenn  ccuutt..  TTuubbiinngg  sshhaallll  bbee  rreeaammeedd  ttoo  rreemmoovvee  bbuurrrr  

bbeeiinngg  ccaarreeffuull  nnoott  ttoo  eexxppaanndd  ttuubbiinngg  wwhhiillee  rreeaammiinngg..  

The outside of the copper pipe and the inside of the fitting, where 

solder will be applied, shall be burnished. Fine crocus clothe or tight 

fitting brushes especially made for his type of work shall be used. 

Surfaces shall be burnished until all dirt and oxide is removed. 

Cleaned surface shall not be touched with hands or gloves. 

A- light coat of brazing flux shall be applied to both pipe and : 

fittings.- An acid flux such as muriatic (hydrochloric acid) shall 

never be used as the resulting corrosion can seriously affect the pijjje 

and composition for brazing.  

Joint shall be heated to proper brazing temperature being sure that it hot so 

brazing material will flow to all parts of the joint. The brazing material shall be 

fed to the joint until uniform link of brazing material appears around the pipe at 

the end of the fitting. 

95-5 solders which is an alloy of 95% tin and 5% antimony shall be used. 

When solenoid stop valves are being installed, the coil shall be 

removed to prevent the heat of soldering from ruining the 

insulation. When sight glass is being installed,’ the glass shall be 

removed to prevent cracking. No heat shall be applied near the bulb 

of the expansion valve or any other place where an excessive 

temperature may cause damage. 

            Pipe insulation shall not be installed nor the piping anchored until 

Testing is completed-and all leaks have been properly eliminated. 
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Pipe Supports: 

i) General: Pipe hangers, brackets, saddles, inserts, clamps, and pipe
: 

rolls including rods, bolts, shall conform to standard recommended 

practice.   Design   generally   accepted,   as   exemplifying   good 

engineering practice, using stock or production parts, shall be j 

utilized wherever possible. Chain, wire, strap or other make shift j 

devices will not be permitted as hangers or supports. 

ii) Hangers shall be supported from clamps, concrete inserts, Philips 

concrete fasteners, or Raw bolts. Concrete inserts when used, shall 

be installed in the exact location prior to the pouring of concrete. 
 

iii)Suspended Horizontal Piping: 
Shall be supported by adjustable hangers or supports, which shall 

provide means of vertical adjustment after erection. Unless 

 otherwise indicated on drawings maximum spacing between copper 

pipe supports the straight runs of pipe and tubing shall be in  

accordance with recommended spacing shown in the table 

 

MMaaxxiimmuumm  SSppaacciinngg  BBeettwweeeenn  CCooppppeerr  ttuubbiinngg  SSuuppppoorrttss::  

  

MMIINN..  TTUUBBIINNGG  

SSIIZZEE  ––  

IINNCCHHEESS  

11//22  55//88  77//88  
11  

11//88  

11  

33//88  

11  

55//88  

22  

11//88  

22  

55//88  

33  

11//88  

33  

55//88  

((MMiinn))  

SSPPAANN  --  FFEEEETT  
55  66  66  77  88  99  1100  1100  1111  1122  

  

Pipe hangers and supports shall be spaced not over 5 feet apart at heavy fittings 
and valves. A hanger shall be installed not over 1 foot from each change in 
direction of piping. Vertical piping shall be guided or supported in the center of 
each riser but not over 8 feet of centers and shall be supported at the base of the 
riser, on a base elbow or tee, with pipe stand only where required. For un-
insulated brass or copper tubing, the riser clamp shall be compatible non-ferrous 
or electrolytic ally coated steel as for hangers. 

Commissioning & Testing: 
 
The contractor shall be responsible for commission the air conditioning unit in 
accordance with manufacturer's recommendations. 

All AC Units will have a guarantee/warranty period of 12 months from the date of 

commissioning the units, and should any defects arise during this period which 

can be attributed to poor workmanship, improper material, or defective 

manufacture of the air conditioning units, for which the Consultant shall be the 
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project engineer & consultant judge, the Contractor shall be required to replace or 

repair all defective parts, except compressors (burnt or otherwise ) which shall be 

replaced with new compressors. All repairs and replacement shall be as directed 

by the Consultant. If the Noise Level from the unit _ create any nuisance or-its 

NC level (50 db) is not maintained then it is the responsibility of the contractor to 

meet the specification as stated in the schedule. 

      SUPPORTS & ANCHORS: (lf applicable) 

 

General: 

Pipe hangers, brackets, saddles, inserts, claps and pipe rolls including rods, bolts, 

turn buckles, bases and protection shields shall conform to standard recommended 

engineering practice. Design generally accepted as exemplifying good 

engineering practice, using stock or production parts, shall be utilized wherever 

possible. Chain, wire, strap or other make shift devices will not be permitted as 

hangers or supports. Pipe hangers shall be capable of supporting the pipe in all 

conditions of operations. Hangers shall be supported with beam-clamps, concrete 

inserts, Philips concrete fasteners, or raw-bolts. Concrete inserts when used shall 

be installed in the exact location prior to the pouring of the concrete. 

 

            Suspended Piping Supports:(If applicable) 

(a)     Piping shall be supported by adjustable hangers or supports, which shall 
provide a means of vertical adjustment after erection. 

  

Additional Refrigerant:   

 

Additional refrigerant only shall be used, and must be charged by weight 

only, using electronic scales. The amount of additional refrigerant must be 

accurately calculated from the manufacturer’s data, based on the length and 

diameter of each section of the liquid refrigerant pipe work of the system.                                                                                                                                                                                                                                                                                                                          

  

3.3 CONDENSATE DRAIN PIPING: 

  

All condensate drain piping including fittings shall be of UPVC, Class E, as per 

BS 3505. 

 

a) Install drainpipes as and where shown on drawings. 

b) Provide support at every 1 meter and at every change in direction. 

c) Drainpipe shall be installed with proper slope. 

d) Do-not connect drain piping to draining system. Use in-direct     

connection. 

e) Insulate drain pipe with closed cell foam insulation. 

 

3.4     PIPE SLEEVES: 
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All pipes opening through walls, floor slaps shall have sleeves with internal 

diameter at least 50 mm larger than the outside diameter of the pipe of the 

insulation passing through the sleeve. 

Pipes passing through walls shall be provided with UPVC sleeves 

 

Space between pipe and sleeve shall be packed with fiber glass at least 1.5 Iblft3 

densities and sealed. All openings on roof shall be sealed water tight. 
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44..00                  AAIIRR  DDIISSTTRRIIBBUUTTIIOONN  SSYYSSTTEEMM  

  

44..11                  GGEENNEERRAALL  

  

aa..  EExxcceepptt  aass  ootthheerrwwiissee  ssppeecciiffiieedd,,  aallll  sshheeeett  mmeettaall  dduuccttwwoorrkk,,  fflleexxiibbllee  dduuccttss,,  fflleexxiibbllee  

ccoonnnneeccttiioonnss,,  ddaammppeerrss  ooff  aallll  ttyyppeess  aanndd  rreellaatteedd  iitteemmss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  

tthhiiss  sseeccttiioonn..  

  

bb..  MMaakkee  eevveerryy  dduucctt  bbeenntt  wwiitthh  cceennttrreelliinnee  rraaddiiuuss  nnoott  lleessss  tthhaann  iittss  wwiiddtthh..  MMaakkee  eevveerryy  

cchhaannggee  iinn  ssiizzee  oorr  sshhaappee  ooff  dduucctt  wwiitthh  ttaappeerr  nnoott  eexxcceeeeddiinngg  11  iinn  55..  UUnnlleessss  ootthheerrwwiissee  

iinnddiiccaatteedd,,  pprroovviiddee  tthhrrooaattss  aatt  aallll  bbrraanncchheess  wwiitthh  tthhrrooaatt  vveelloocciittyy  ssaammee  aass  mmaaiinn  dduucctt  

vveelloocciittyy,,  CCoonnssttrruucctt  ssqquuaarree  tthhrrooaatt  eellbboowwss,,  iinnddiiccaatteedd  oorr  rreeqquuiirreedd,,  wwiitthh  iinntteerrnnaall  

ttuurrnniinngg  vvaannss  iinn  aaccccoorrddaannccee  wwiitthh  ddeettaaiill  iinnddiiccaatteedd..  

  

cc..  JJooiinnttss  iinn  aallll  dduuccttwwoorrkk  sshhaallll  ffoorrmm  ssmmooootthh  iinntteerriioorr  ssuurrffaaccee..  

  

dd..  SSuuppppoorrtt  hhoorriizzoonnttaall  dduuccttwwoorrkk  oonn  ggaallvvaanniisseedd  iirroonn  hhaannggeerrss  nnoott  lleessss  tthhaann  11‖‖  XX  11//88‖‖..  

SSppaacceedd  nnoott  mmoorree  tthhaann  88  fftt..  oonn  cceenntteerr  ffoorr  dduuccttss  uupp  ttoo  88  ssqq..  fftt..  iinn  aarreeaa  aanndd  nnoott  mmoorree  

tthhaann  44  fftt  oonn  cceenntteerrss  ffoorr  llaarrggeerr  dduuccttwwoorrkk..  

  

ee..  SSuuppppoorrtt  vveerrttiiccaall  dduucctt  wwoorrkk  aatt  eeaacchh  fflloooorr  wwiitthh  aanngglleess  nnoott  lleessss  tthhaann  11  ¼¼‖‖  XX  11  ¼¼‖‖  XX  

11//88‖‖,,  ffoorr  dduuccttss  uupp  ttoo  3300‖‖  wwiiddee  11--11//22‖‖  XX  11--11//22‖‖  XX  11//88‖‖,,  dduuccttss  ffrroomm  3311‖‖  ttoo  6600  ――  

wwiiddee;;  pprroovviiddee  mmiinniimmuumm  ooff  ttwwoo  aanngglleess  ffoorr  eeaacchh  dduucctt..  

  

ff..  FFuurrnniisshh  ddaammppeerrss  iinnddiiccaatteedd  oorr  rreeqquuiirreedd  ttoo  bbaallaannccee  ddiissttrriibbuuttiioonn  ooff  aaiirr  tthhrroouugghh  

vvaarriioouuss  ppaarrttss  ooff  dduucctt  ssyysstteemmss  ttoo  oobbttaaiinn  aaiirr  ddeelliivveerriieess  iinnddiiccaatteedd  aatt  aallll  aaiirr  iinnlleettss  aanndd  

oouuttlleettss..  

  

gg..  FFoorr  aallll  dduuccttss,,  ddaammppeerrss,,  aacccceessss  ddoooorr,,  jjooiinnttss,,  ssttiiffffeenneerrss  aanndd  hhaannggeerrss,,  ――wwiiddee‖‖  iiss  mmeeaanntt  

ggrreeaatteesstt  ddiimmeennssiioonn..  

  

hh..  AAllll  dduuccttwwoorrkk,,  UUNNLLEESSSS  OOTTHHEERRWWIISSEE  SSPPEECCIIFFIIEEDD,,  iinn  aaccccoorrddaannccee  wwiitthh  

rreeccoommmmeennddaattiioonn  ooff    AASSHHRRAAEE..  

  

ii..  AAllll  tthhee  aaiirr  pplleennuummss  ffoorr  lliinneeaarr  ggrriillllss  sshhaallll  bbee  ffaaccttoorryy  ffaabbrriiccaatteedd..    

  

jj..  DDuurriinngg  ccoonnssttrruuccttiioonn,,  wwhheerree  iitt  iiss  nneecceessssaarryy  ffoorr  dduuccttwwoorrkk  ttoo  bbee  lleefftt  ooppeenn  ffoorr  

eexxtteennddeedd  ppeerriioodd  bbeeffoorree  ccoommpplleettiioonn,,  tteemmppoorraarriillyy  cclloossee  aannyy  ssuucchh  ooppeenniinnggss  wwiitthh  

sshheeeett  mmeettaall  ccoovveerrss  wwhheerree  nneecceessssaarryy  oorr  rreeqquuiirreedd  ttoo  pprreevveenntt  ddeebbrriiss  ffrroomm  eenntteerriinngg  

dduuccttss  aanndd  //oorr  ttoo  mmaaiinnttaaiinn  ooppeenniinngg  ssttrraaiigghhtt  aanndd  ssqquuaarree..  

  

kk..  AAllll  dduuccttiinngg  mmeeaassuurreemmeennttss  wwiillll  bbee  ddoonnee  aafftteerr  tthhee  iinnssttaallllaattiioonn..  
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44..22  DDUUCCTTWWOORRKK  ––  MMAATTEERRIIAALL  

  

          UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  oorr  iinnddiiccaatteedd..  

aa..  AAiirr  CCoonnddiittiioonniinngg  SSyysstteemm::  GGaallvvaanniisseedd  sstteeeell  sshheeeett  pprriimmee  qquuaalliittyy..  

  

bb..  VVeennttiillaattiinngg  SSyysstteemm::  GGaallvvaanniisseedd  sstteeeell  sshheeeett  pprriimmee  qquuaalliittyy..  

  

  GGAALLVVAANNIISSEEDD  SSTTEEEELL  DDUUCCTTWWOORRKK::  

  

aa..  AAllll  dduuccttwwoorrkk,,  pprriimmee  qquuaalliittyy  ggaallvvaanniisseedd  sshheeeett  sstteeeell::  

  

11..  TToo  1122  iinncchheess  mmaaxxiimmuumm  ddiimmeennssiioonn,,            ##2266  UUSSSSGG  

  

22..  1133  ttoo  3300  iinncchheess  mmaaxxiimmuumm  ddiimmeennssiioonn,,    ##2244  UUSSSSGG  

  

33..  3311  ttoo  6600  iinncchheess  mmaaxxiimmuumm  ddiimmeennssiioonn        ##2222  UUSSSSGG  

  

44..  6611  ttoo  9900  iinncchheess  mmaaxxiimmuumm  ddiimmeennssiioonn        ##2200  UUSSSSGG  

  

55..  OOvveerr  9900  iinncchheess  mmaaxxiimmuumm  ddiimmeennssiioonn        ##1188  UUSSSSGG  

  

bb..  TTrraannssvveerrssee  jjooiinntt  ccoonnnneeccttiioonnss  aanndd  dduucctt--wwoorrkk  ssttiiffffeenniinngg,,  eexxcceepptt  aass  ootthheerrwwiissee,,  

ssppeecciiffiieedd::  

  

11..  TToo  2244  iinncchheess  wwiiddee::  ――SS‖‖  sslliipp,,  ddrriivvee  sslliipp,,  ppoocckkeett  sslliipp  oorr  bbaarr  sslliipp  oonn  9944--iinncchh  cceennttrreess..  

  

22..  2255  ttoo  3300  iinncchheess  wwiiddee::  ――SS‖‖  sslliipp,,  ddrriivvee  sslliipp,,  ppoocckkeett  sslliipp  oorr  bbaarr  sslliipp  oonn  9944  iinncchh  cceenntteerrss  

wwiitthh  11  iinncchh  aanngglleess  oonn  4488  iinncchh  cceennttrreess..  

  

33..  3311  ttoo  4400  iinncchheess  wwiiddee::  DDrriivvee  sslliipp,,  11  iinncchh  ppoocckkeett  sslliipp  oorr  11  iinncchh  bbaarr  sslliipp  oonn  9944  iinncchh  

cceenntteerrss  wwiitthh  11  iinncchh  aanngglleess  oonn  4488  iinncchh  cceennttrreess..  

  

44..  4411  ttoo  6600  iinncchheess  wwiiddee::  11--11//22‖‖  aannggllee  ccoonnnneeccttiioonnss,,  11--11//22  iinncchh  ppoocckkeett  sslliipp  oorr  11--11//22  

iinncchh  bbaarr  sslliipp  oonn  9944  cceenntteerrss  wwiitthh  11--11//22  iinncchh  aanngglleess  oonn  4488  iinncchh  cceennttrreess..  

  

55..  6611  ttoo  9900  iinncchheess  wwiiddee::  11--11//22  iinncchh  aannggllee  ccoonnnneeccttiioonnss,,  11--11//22  iinncchh  ppoocckkeett  sslliipp  oorr  11--11//22  

iinncchh  bbaarr  sslliipp  oonn  4455  iinncchh  cceenntteerrss,,  wwiitthh  11--11//22  iinncchh  aanngglleess  oonn  2244  iinncchh  cceenntteerrss..    

  

  

66..  9911  iinncchheess  aanndd  llaarrggeerr::  22  iinncchh  aannggllee  ccoonnnneeccttiioonnss,,  11--11//22  iinncchh  ppoocckkeett  sslliipp  oorr  11--11//22  

iinncchh  bbaarr  sslliipp  oonn  4455  iinncchh  cceenntteerrss,,  wwiitthh  11--11//22  iinncchh  aanngglleess  oonn  2244  iinncchh  cceennttrreess..  

  

cc..  OOnn  dduuccttwwoorrkk  uupp  ttoo  6600‖‖  wwiiddee,,  4455  iinncchheess  lloonngg  dduucctt  sseeccttiioonnss  mmaayy  bbee  uusseedd..  
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dd..  DDuuccttwwoorrkk  ffoorr  ddiissttaannccee  ooff  2200  fftt..  ffrroomm  ffaann  iinnlleett  aanndd  oouuttlleett::  SSttiiffffeenneedd  aass  ssppeecciiffiieedd  

aabboovvee,,  eexxcceepptt  aanngglleess  ssppaacceedd  oonn  cceenntteerrss  nnoott  ggrreeaatteerr  tthhaann  2244  iinncchheess,,  bbootthh  ttrraannssvveerrssee  

aanndd  lloonnggiittuuddiinnaall..  

  

ee..  SSttiiffffiinngg  aanngglleess::  RRiivveetteedd  oorr  ssppoott  wweellddeedd  ttoo  dduuccttwwoorrkk,,  mmaayy  bbee  ooff  bbllaacckk  ssttrruuccttuurraall  

sstteeeell..  AAnngglleess,,  ttoottaall  ggiirrtthh,,  oonn  aallll  ffoouurr  ssiiddeess  ooff  dduuccttwwoorrkk..  AAnngglleess  mmaayy  bbee  oommiitttteedd  aatt  

jjooiinnttss  iitt  jjooiinnttss  aattee  eeqquuiivvaalleennttllyy  rreeiinnffoorrcceedd..  
  

ff..  MMaakkee  lloonnggiittuuddiinnaall  sseeaammss  oonn  aallll  dduuccttwwoorrkk  wwiitthh  PPiittttssbbuurrgghh  oorr  ddoouubbllee  sseeaammss,,  lloocckkeedd  

aanndd  hhaammmmeerreedd  ttiigghhtt,,  wwiitthh  ssmmooootthh  iinntteerriioorr  dduucctt  ssuurrffaaccee..  

  

gg..  CCrroossss--bbrreeaakk  aallll  uunn--iinnssuullaatteedd  dduuccttss  1188  iinncchheess  wwiiddee  aanndd  llaarrggeerr  ttoo  pprreevveenntt  vviibbrraattiioonn  

oorr  bbuucckklliinngg..  

  

44..33  FFLLEEXXIIBBLLEE  DDUUCCTTSS  ((IIff  rreeqquuiirreedd))  

  

AAllll  mmaaiinn  dduucctt  aanndd  lliinneeaarr  ddiiffffuusseerr  pplleennuummss  sshhaallll  bbee  ccoonnnneecctteedd  tthhrroouugghh  fflleexxiibbllee  

dduuccttss..    TThhee  ssiizzeess  ooff  fflleexxiibbllee  dduuccttss  aarree  iinnddiiccaatteedd  oonn  ddrraawwiinnggss  oorr  aass  ddiirreecctteedd  bbyy  tthhee  

ccoonnssuullttaanntt..  TThhee  fflleexxiibbllee  dduucctt  sshhaallll  bbee  22  ppllyy  aalluummiinniiuumm  fflleexxiibbllee  dduuccttss  wwiitthh  hhiigghh  

tteennssiillee  sstteeeell  wwiirree  rreeiinnffoorrcceemmeenntt,,  aanndd  sshhaallll  bbee  iinnssuullaatteedd  wwiitthh  11  iinncchh  tthhiicckk  1166  kkgg//mm
33  

ggllaassss  ffiibbrree  iinnssuullaattiioonn,,  ccoovveerreedd  wwiitthh  aalluummiinniiuumm  ffooiill  vvaappoouurr  bbaarrrriieerr  iinnssuullaattiioonn..  

  

44..44  DDAAMMPPEERRSS  

  

GGeenneerraall::  

  

11..  IInn  aallll  dduuccttwwoorrkk  ssyysstteemmss,,  ffuurrnniisshh  aallll  ddaammppeerrss  nneecceessssaarryy  ffoorr  pprrooppeerr  ccoonnttrrooll  aanndd  

bbaallaanncciinngg  ooff  aaiirr  ddiissttrriibbuuttiioonn..  FFuurrnniisshh  ddaammppeerrss  iinn  aallll  bbrraanncchheess,,  wwiitthh  ooppeerraattiinngg  

lleevveerrss  rreeaaddiillyy  aacccceessssiibbllee..  NNoo  ddaammppeerr  ggrreeaatteerr  tthhaann  4488‖‖  lloonngg..  FFoorr  ggrreeaatteerr  lleennggtthhss  

pprroovviiddee  ddaammppeerrss  iinn  eeqquuaall  sseeccttiioonnss  aass  rreeqquuiirreedd..  TThheessee  sshhaallll  bbee  ooppppoossiittee  bbllaaddeess  

ccoonnffiigguurraattiioonn..  

  

22..  SSaammee  mmaatteerriiaall  aass  dduuccttwwoorrkk,,  eexxcceepptt  aass  ootthheerrwwiissee  ssppeecciiffiieedd,,  rriiggiidd  1188gg..  

CCoonnssttrruuccttiioonn,,  ffrreeee  ooff  aallll  rraattttlliinngg  aanndd  vviibbrraattiioonn,,  wwiitthh  eeddggeess  ccrriimmppeedd  oorr  ccrreeaasseedd  ffoorr  

ssttiiffffnneessss..  

  

33..  AAllll  ddaammppeerrss  sshhaallll  hhaavvee  tthhrroouugghh  rrooddss,,  nnoott  lleessss  tthhaann  33//88‖‖  ddiiaammeetteerr  ffaasstteenneedd  ttoo  bbllaaddee  

wwiitthh  22  oorr  mmoorree  yyookkeess  wwiitthh  sseett  ssccrreewwss,,  wwiitthh  sstteeeell  wwaasshheerr  aatt  eeaacchh  eenndd  ooff  ddaammppeerr  

rroodd..  

  

44..  DDaammppeerr  bbllaaddeess,,  ttwwoo  ggaauuggee  nnuummbbeerrss  hheeaavviieerr  tthhaann  dduuccttwwoorrkk,,  ##  1188  ggaauuggee  aanndd  lliigghhtteerr  

sshhaallll  hhaavvee  bbootthh  eeddggeess  ddoouubbllee  hheemmmmeedd..  BBllaaddeess  lloonnggeerr  tthhaann  3366  iinncchheess  sshhaallll  hhaavvee  

――VV‖‖  ccrreeaassee  iinn  mmiiddddllee  ttoo  rreecceeiivvee  ddaammppeerr  rroodd..  

55..  DDaammppeerrss  sshhaallll  hhaavvee  tthhrroouugghh  ddaammppeerr  rroodd  wwiitthh  ##1144  ggaauuggee  bbeeaarriinngg  ppllaattee  aatt  oonnee  eenndd  

aanndd  qquuaaddrraanntt  aanndd  lleevveerr  wwiitthh  lloocckk  ssccrreeww  aatt  ootthheerr  eenndd;;  ddaammppeerr  lleevveerr  ffaasstteenneedd  ttoo  rroodd  

wwiitthh  sseett  ssccrreewwss..  
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66..  OOnn  iinnssuullaatteedd  dduuccttwwoorrkk,,  mmoouunntt  gguuaarrddaanntt  oonn  mmeettaall  ssaaddddlleess  ffiinniisshhiinngg  fflluusshh  wwiitthh  

iinnssuullaattiioonn  ssuurrffaaccee..  

  

MMuullttii--LLeeaaff  DDaammppeerrss::  SShhaallll  ccoommppllyy  wwiitthh  rreeqquuiirreemmeennttss  ffoorr  ssiinnggllee  lleeaaff  ddaammppeerrss..  AAllll  

ddaammppeerr  rrooddss,,  lliinnkkeedd  ttooggeetthheerr  ttoo  ooppeerraattee  aass  aa  uunniitt..  

  

SSpplliitttteerr  DDaammppeerrss::  PPrroovviiddee  ffoorr  aaiirr  aaddjjuussttmmeenntt  iinn  tthhrrooaattss  aatt  dduucctt  bbrraanncchheess,,  RRiiggiidd  

ccoonnssttrruuccttiioonn,,  sseeccuurreellyy  hheelldd  iinn  aaddjjuusstteedd  ppoossiittiioonn  wwiitthh  aaddjjuussttiinngg  rroodd  ccoonnnneecctteedd  ttoo  

lleeaaddiinngg  eeddggee  ooff  ddaammppeerr  aanndd  pprroottrruuddiinngg  tthhrroouugghh  dduucctt;;  hhiinnggeedd  ccoonnnneeccttiioonn  aatt  

ddaammppeerr  aanndd  lloocckk  ssccrreeww  ffiittttiinngg  ccoonnnneeccttiioonn  aatt  dduucctt  ffaaccee..  OOnn  iinnssuullaatteedd  dduuccttwwoorrkk  

mmoouunntt  lloocckk--ssccrreeww  ffiittttiinngg  ssoo  tthhaatt  lloocckk--ssccrreeww  iiss  llooccaatteedd  oouuttssiiddee  iinnssuullaattiioonn..  FFoorr  eeaacchh  

sspplliitttteerr  ddaammppeerr  pprroovviiddee  ssuuffffiicciieenntt  nnuummbbeerr  ooff  aaddjjuussttiinngg  rrooddss  ttoo  pprreevveenntt  vviibbrraattiioonn  oorr  

lloooosseenniinngg  ooff  aaddjjuusstteedd  ppoossiittiioonn..  LLeennggtthh  ooff  sspplliitttteerr,,  aatt  lleeaasstt  eeqquuaall  ttoo  wwiiddtthh  ooff  bbrraanncchh  

tthhrrooaatt  sseerrvveedd..    

  

44..55                  AACCCCEESSSS  DDOOOORRSS  IINN  DDUUCCTTWWOORRKK  

  

aa..  FFuurrnniisshh  aass  iinnddiiccaatteedd  aanndd  wwhheerreevveerr  nneecceessssaarryy  oorr  rreeqquuiirreedd  ffoorr  pprrooppeerr  aacccceessss  ttoo  aallll  

iinnssttrruummeennttss,,  ccoonnttrroollss  aanndd  eeqquuiippmmeenntt  aanndd  ffoorr  ccoonnvveenniieenntt  iinnssppeeccttiioonn,,  mmaaiinntteennaannccee  

aanndd  rreeppllaacceemmeenntt,,  ooff  tthhee  ssaammee..  IInn  ggeenneerraall,,  pprroovviiddee  aacccceessss  ddoooorrss  ffoorr  eeaacchh  pplleennuumm,,  

ffiirree  ddaammppeerrss,,  aauuttoommaattiicc  ddaammppeerrss,,  ffaann  bbeeaarriinngg  aanndd  aass  iinnddiiccaatteedd..  

  

bb..  SSiizzee  ooff  aacccceessss  ddoooorrss::  

  

11..  IInn  dduuccttss,,  2200‖‖  XX  1144‖‖,,  uunnlleessss  ootthheerrwwiissee  iinnddiiccaatteedd..  

  

22..  IInn  pplleennuummss,,  2211‖‖  XX  6600‖‖  wwiitthh  bboottttoomm  sseett  1122‖‖  aabboovvee  ffiinniisshheedd  fflloooorr..  

  

33..  AAcccceessss  ddoooorrss  ssmmaalllleerr  tthhaann  ssiizzeess  lliisstteedd  aabboovvee  wwiillll  bbee  ppeerrmmiitttteedd  oonnllyy  wwhheerree  

nneecceessssaarryy  dduuee  ttoo  ssppaaccee  lliimmiittaattiioonnss..  IInn  aallll  ccaasseess  wwhheerree  ssmmaalllleerr  ddoooorrss  aarree  pprroovviiddeedd  

tthheeyy  sshhaallll  bbee  aass  llaarrggee  aass  ssppaaccee  ccoonnddiittiioonnss  ppeerrmmiitt..  

cc..  IInn  dduuccttwwoorrkk::  TTwwoo--ppiieeccee  ppaann  ccoonnssttrruuccttiioonn  wwiitthh  oouutteerr  ssiiddee  ccrriimmppeedd  oovveerr  iinnnneerr  

ddiisshheedd  ssiiddee  aanndd  iinncclluuddiinngg  ffrraammee  aanndd  hhaarrddwwaarree..  DDiisshheedd  ppoorrttiioonn  ffiilllleedd  wwiitthh  ssaammee  

iinnssuullaattiioonnss  aass  uusseedd  oonn  dduucctt  oorr  ccaassiinngg..  FFrraammee  ccoonnttaacctt  ssuurrffaaccee  ccoovveerreedd  wwiitthh  

ccoonnttiinnuuoouuss  hheeaavvyy  ddeennssee  ffaasstteenneedd  iinn  ppllaaccee..    DDoooorr  ccoonnttaacctt  ssuurrffaaccee,,  ddeessiiggnneedd  ttoo  cclloossee  

aaggaaiinnsstt  ffeelltt  ttoo  mmaakkee  ddoooorr  aaiirrttiigghhtt..  AAllll  hhaarrddwwaarree,,  bbrraassss  ccoonnssttrruuccttiioonn..  PPrroovviiddee  nnoott  

lleessss  tthhaann  22  hhiinnggeess  aanndd  nnoott  lleessss  tthhaann  22  hheeaavvyy  wwiinnddooww  ttyyppee  llaattcchheess  ffoorr  eeaacchh  ddoooorr  

wwhheerree  ssppaaccee  ccoonnddiittiioonnss  ddoo  nnoott  ppeerrmmiitt  hhiinnggiinngg  ooff  ddoooorrss..  

  

dd..  IInn  ccaassiinnggss::  SSiimmiillaarr  ttoo  aacccceessss  ddoooorrss  iinn  dduuccttwwoorrkk  ssyysstteemm  eexxcceepptt  aass  ffoolllloowwss::      

  

11..  DDoooorr  aaddeeqquuaatteellyy  bbrraacceedd  wwiitthh  iinntteerriioorr  aanngglleess  oorr  aass  aapppprroovveedd..  

  

22..  33  hheeaavvyy  bbrraassss  hhiinnggeess  ppeerr  ddoooorr..  
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33..  LLaattcchheess::  OOppeerraattiioonn  eeiitthheerr  ssiiddee  ooff  ddoooorr,,  bbrraassss  bbrroonnzzee  ccoonnssttrruuccttiioonn,,  mmiinniimmuumm  22  ppeerr  

ddoooorr..  

  

44..66FFLLEEXXIIBBLLEE  CCOOLLLLAARRSS  

  

aa..  UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  mmaakkee  ccoonnnneeccttiioonnss  bbeettwweeeenn  dduuccttwwoorrkk  aanndd  ffaannss  bbyy  

mmeeaannss  ooff  aapppprroovveedd  ccooaatteedd  ffaabbrriicc  ccoollllaarrss  wwiitthh  sseewweedd  aanndd  cceemmeenntteedd  sseeaammss,,  

ffaasstteenneedd  bbyy  bboolltteedd  mmeettaall  ssttrraapp..  

  

bb..  FFlleexxiibbllee  ccoonnnneeccttiioonnss  ––  FFlleexxiibbllee  ccoonnnneeccttiioonnss  ffoorr  aaiirr  ccoonnddiittiioonniinngg  ssyysstteemmss  sshhaallll  bbee  

aatt  lleeaasstt  885500  ggrr..  3300  oouunnccee  ggllaassss  ffaabbrriicc  ddoouubbllee  ccooaatteedd  wwiitthh  nneeoopprreennee..  CCoonnnneeccttiioonnss  

sshhaallll  nnoott  bbee  ssttrreettcchheedd  ttiigghhtt  bbuutt  sshhaallll,,  aafftteerr  iinnssttaallllaattiioonn,,  bbee  aabbllee  ttoo  bbee  mmoovveedd  iinn  aannyy  

ddiirreeccttiioonn  aatt  lleeaasstt  11  iinncchh  wwiitthhoouutt  ssttrreettcchhiinngg..  

  

44..77  DDUUCCTT  TTEESSTT  HHOOLLEESS    

  

DDuucctt  tteesstt  hhoolleess  sshhaallll  bbee  rreeqquuiirreedd  aatt  ddiiffffeerreenntt  ppllaacceess  ffoorr  tthhee  ppuurrppoossee  ooff  aaiirr  

bbaallaanncciinngg..  TThheessee  sshhaallll  bbee  pprroovviiddeedd  iinn  mmaaiinn  aass  wweellll  aass  bbrraanncchh  dduuccttss,,  ffoorr  tthhee  

iinnsseerrttiioonn  ooff  PPiittoott  ttuubbee..  TThhee  ddiiaammeetteerr,,  ccoonnssttrruuccttiioonnss  aanndd  ssppaacciinngg  ooff  tthheessee  tteesstt  hhoolleess  

sshhaallll  bbee  aass  sshhoowwnn  iinn  tthhee  ddrraawwiinnggss..  

  

44..88  LLEEAAKKAAGGEE  AANNDD  PPRREEVVEENNTTIIOONN  

  

aa..  DDuucctt  lleeaakkaaggee  tteessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  rreeccoommmmeennddeedd  aanndd  tteesstt  rreeppoorrttss  sshhaallll  bbee  

ssuubbmmiitttteedd  ttoo  tthhee  ccoonnssuullttaanntt  ffoorr  aapppprroovvaall..  

  

bb..  TToo  tthhiiss  eenndd,,  tthhee  ccoonnttrraaccttoorr  sshhaallll,,  iinn  tthhee  ccoonnssttrruuccttiioonn  ooff  hhiiss  wwoorrkk,,  uussee  aapppprroopprriiaattee  

jjooiinntt,,  sseeaamm,,  aanndd  ccoonnnneeccttiioonn  ccaauullkkiinngg  aanndd  sseeaalleerrss,,  ttoo  iinnssuurree  aaiirr  ttiigghhttnneessss  ooff  tthhee  

dduuccttwwoorrkk..  IInn  aaddddiittiioonn  hhee  sshhaallll  aappppllyy  aa  33  iinncchh  wwiiddee  ffrraammee  rreessiissttaanntt  dduucctt  ttaappee  ttoo  aallll  

jjooiinnttss  aanndd  sseeaammss  tthhaatt  aarree  nnoott  wweellddeedd,,  ssoollddeerreedd  oorr  ootthheerr  wwiissee  aaiirr  ttiigghhtt..  TTaappee  sshhaallll  

bbee  aapppplliieedd  iinn  aa  ccoonnttiinnuuoouuss  aanndd  eevveenn  ssttrriipp  oonn  aanndd  aarroouunndd  tthhee  jjooiinnttss..  

  

cc..  FFoorr  eexxppoosseedd  dduuccttwwoorrkk,,  ccoonnttrraaccttoorr  sshhaallll  ccoonnffeerr  wwiitthh  tthhee  CCoonnssuullttaanntt  aass  ttoo  tthhee  

aapppprroopprriiaattee  mmeetthhoodd  ooff  sseeaalliinngg  ttoo  aaffffeecctt  tthhee  mmoosstt  aaeesstthheettiicc  aappppeeaarraannccee  wwhhiillee  

mmaaiinnttaaiinniinngg  aann  eeffffiicciieenntt  sseeaall..  

  

44..99                AADDJJUUSSTTMMEENNTT  OOFF  SSYYSSTTEEMMSS  AANNDD  TTEESSTTSS  

  

aa..  UUppoonn  ccoommpplleettiioonn  ooff  iinnssttaallllaattiioonn,,  bbaallaannccee  aaiirr  ddiissttrriibbuuttiioonn  bbyy  aaddjjuussttmmeenntt  ooff  

ddaammppeerrss  aanndd  aappppaarraattuuss  ssoo  tthhaatt  aaccttuuaall  aaiirr  ddeelliivveerryy  ooff  eeaacchh  ddiiffffuusseerr,,  ggrriillllee  aanndd  

rreeggiisstteerr  ddooeess  nnoott  vvaarryy  mmoorree  tthhaann    55%%  ffrroomm  aaiirr  qquuaannttiittiieess  iinnddiiccaatteedd..  AAddjjuusstt  aallll  

rreeggiisstteerrss  aanndd  ddiiffffuusseerrss  ssoo  tthhaatt  tthheerree  aarree  nnoo  ddrraaffttss..  

  

bb..  AAfftteerr  bbaallaanncciinngg  aaiirr  ddiissttrriibbuuttiioonn,,  tteesstt  vveennttiillaattiinngg  aanndd  aaiirr  ccoonnddiittiioonniinngg  ssyysstteemmss  ttoo  

cceerrttiiffyy  ccoommpplliiaannccee  wwiitthh  CCooddee  rreeqquuiirreemmeennttss  ffoorr  vveennttiillaattiioonn  aanndd  pprrooppeerr  ffuunnccttiioonniinngg  

ooff  aallll  ooppeerraattiinngg  ddeevviicceess..  
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cc..  SSuubbmmiitt  cceerrttiiffiiccaattiioonn  aanndd  tteesstt  rreeppoorrtt  aass  ssppeecciiffiieedd..  

  

4.10       DUCT WORK INSULATION 

a.           Insulation: 

All supply air ducting and return air-ducting shall be insulated with insulation. 

Panels shall be cut to size to fit duct being insulated, and shall be fixed to the duct 

with approved adhesive. Adhesive shall cover at least 75 % of cut area. Sheet 

metal hooks will not be allowed. The insulation is to be installed flush with the 

duct, but so as not to 'lessen the thickness of the insulation. Insulation shall be 

continuous, and no gaps, crevices, or other discontinuities shall be acceptable. 

The insulation shall be held in place additionally by using polyethylene-

packaging bands, 10 mm wide. 

b.  Jacket: 

To provide mechanical protection to the insulating shall be provided in 

mechanical 

rooms, on duct, which are installed at, or below 2m or below 2m heights. Jacket 

shall be as indicated under INSULATION SCHEDULE (Section-3), pasted to 

insulation using approved adhesive. All circumferential and longitudinal joints 

shall be over-lapped at least 40mm.  

c. Cladding: 

All insulated ducting exposed to the atmosphere shall be provided with a cladding 

of 24 gage (0.70 mm) GI sheet over the insulation. All joints shall be sealed with 

"Silicon Sealant", so that the cladding becomes completely waterproof. Cladding 

shall also be installed at all other locations shown on the drawings. 

 

d.   Insulation Tapes: 

At all insulation joints use. 75mm wide self-adhesive tape consisting of reinforced 

aluminum foil and white Kraft paper. Also applicable for Copper joints. 

 

e. Adhesive: 

Adhesive shall be rubber reinforced co-polymeric compound or approved equal. 

  

44..1111            AAIIRR  DDEEVVIICCEESS  

a.        General: 

These shall be factory-fabricated of powder coated or anodized aluminum and of 

color as approved and shall distribute the specified quantity of air evenly over the 

space intended, without causing noticeable drafts, or dead spots anywhere in the 

conditioned area. The Contractor shall be responsible for diffusion, spread, drop 

and throw. If according to the certified data of the manufacturer of the proposed-

units, the sizes indicated on the drawings will not perform satisfactorily, the units 



              AAccaaddeemmiicc  BBlloocckk  ((GG..II..MM..SS))  
TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  ––HHVVAACC  WWOORRKKSS    
  

    PPaaggee  NNoo..  --  2299  --  

shall be re-selected to perform quietly and effectively in accordance with the 

.manufacturer's recommendations as approved by the Consultant. A schedule of 

all air inlets and outlets shall be submitted to the Consultant, indicating location, 

types, specified air quantity, neck or face velocity, sound power level values, 

pressure drop, throw and drop for registers and maximum and minimum diffusion 

range, prior to ordering. 

b.        Diffusers: 

Shall fee round, half round, square, rectangular, slot, strip shaped or perforated 

type with fixed or adjustable air discharge pattern, as indicated on the drawings, 

Ceiling mounted units shall be furnished with anti-smudge device, unless the 

diffuser unit minimizes ceiling smudging through design features. Diffusers shall 

be provided with air deflectors specified herein. Ceiling mounted units shall be 

installed with trims tight against ceiling whether flush, recessed or surface 

mounted. Rubber gasket shall be provided between ceiling and surface mounted 

diffusers. Duct collar connecting the duct to diffuser shall be airtight and will not 

interfere with the volume controller. Return or exhaust units, when indicated, 

shall be similar to supply diffusers. Diffusers shall be provided with opposed 

blade volume controller with accessible key operator. 

c.         Registers: 

Shall be of the type and size shown on the drawings as approved. Registers shall 

be provided with rubber gaskets between flanges and walls or ceilings. Wall 

supply registers shall be installed at least 6 inch (150mm) below the ceiling unless 

otherwise indicated. Registers shall be provided with opposed blade volume 

controllers with accessible key operator. 

d. Grilles: 

Shall be of sizes and type shown on the drawings. All grills shall be provided with 

control dampers unless otherwise indicated on drawings. 

e.           Installation: 

Shall ensure that all lines are perpendicular and parallel to the building walls and 

other surfaces, flush with the ceiling and properly centered so that complete 

symmetry is obtained. 

 

All diffusers shall be installed directly to the supply air ducting, so that the weight 

of the diffusers is not transferred to the false ceiling. Diffuser shall be so installed 

that the collar is flush with the ceiling. Gaskets shall be used to prevent leakage. 

Registers and grills on sidewalls shall be fixed on wooden frames . Frame 

thickness shall be 6mm less than the register / grill collar and shall cover the full 

depth of the wall. Perfect alignment and symmetry shall be maintained. 
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After the system is in operation, if drafts, dead spots, or excessive noise are 

noticeable in the conditioned areas due to improper selection or construction of the 

air outlet, the air-outlet shall be changed to the proper type to remove the defect, 

without additional cost to the Employer. 
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55..00  IINNSSTTAALLLLAATTIIOONN  

  

55..11                  RREEQQUUIIRREEMMEENNTTSS  

  

TThhee  ccoonnttrraaccttoorr  sshhaallll  oobbttaaiinn  tthhee  aapppprroovvaall  aanndd  ppeerrffoorrmm  nneecceessssaarryy  iinnssppeeccttiioonnss  ttoo  tthhee  

nnaattiioonnaall,,  llooccaall  aanndd  ccoorrppoorraattee  ccooddeess  aanndd  ssttaannddaarrddss  iinnvvoollvveedd  iinn  tthhee  ssyysstteemm  uusseedd,,  aanndd  

pprroovviiddee  tthhee  EEmmppllooyyeerr  wwiitthh  tthhee  wwrriitttteenn  ddooccuummeennttss  rreeqquuiirreedd  eexxpprreessssllyy  bbyy  tthhee  

aacccceeppttaannccee,,  iinnssppeeccttiioonnss  aanndd  ccooddeess  bbeeffoorree  tthhee  eexxeeccuuttiioonn  oonn  ssiittee..  

  

TThhee  mmaannuuffaaccttuurreerr  sshhaallll  pprroovviiddee  ccoonnffoorrmmiittyy  cceerrttiiffiiccaatteess  ffoorr  pprroodduuccttss  aanndd  tthhee  

ffoolllloowwiinngg  iinnffoorrmmaattiioonn  tthhaatt  ccoommeess  wwiitthh  eeaacchh  ppiieeccee  ooff  eeqquuiippmmeenntt::  

  

AA//CC  sscchheemmaattiiccss,,  iinnssttaallllaattiioonn  cchhaarrttss  aanndd  ssppeecciiffiiccaattiioonn  ((iinnccll..  ssttaannddaarrddss  ffoorr  

iinnssttaallllaattiioonn,,  ccoommmmiissssiioonniinngg  aanndd  aacccceeppttaannccee,,  rreeqquuiirreemmeennttss  ffoorr  iinnssttaallllaattiioonn  ooff  

iinnddoooorr  aanndd  oouuttddoooorr  uunniittss,,  iinnssttaallllaattiioonn  ooff  rreeffrriiggeerraanntt  cciirrccuuiittss,,  ccoonnddeennssaattee  cciirrccuuiittss  

aanndd  eelleeccttrriiccaall  cciirrccuuiittss,,  tthheerrmmaall  iinnssuullaattiioonn  ffoorr  rreeffrriiggeerraanntt,,  aanndd  aacccceeppttaannccee  ooff  

ccoonncceeaalleedd  wwoorrkkss));;  

  

EElleeccttrriiccaall  sscchheemmaattiiccss  aanndd  wwiirriinngg  ddiiaaggrraamm  

OOppeerraattiinngg  ssppeecciiffiiccaattiioonn  aanndd  mmaaiinntteennaannccee  aanndd  ccoommmmiissssiioonniinngg  mmaannuuaall  ((iinnddiiccaattiinngg  

ffaauulltt,,  ccaauusseess  aanndd  mmeetthhoodd  ffoorr  ttrroouubbllee--sshhoooottiinngg))  

LLiisstt  ooff  mmaaiinntteennaannccee  ttoooollss  ffoorr  aacccceessssoorriieess  aanndd  ssppaarree  ppaarrttss,,  aanndd  iinnssttrruummeennttss  aanndd  

aappppaarraattuuss;;  

  

OOtthheerr  nneecceessssaarryy  iinnffoorrmmaattiioonn  oonn  ddeessiiggnn,,  iinnssttaallllaattiioonn,,  ccoommmmiissssiioonniinngg,,  ooppeerraattiioonn  

aanndd  mmaaiinntteennaannccee;;  

  

TThhee  mmaannuuffaaccttuurreerr  sshhaallll  pprroovviiddee  tthhee  ccoonnssttrruuccttiioonn  aanndd  ppeerrffoorrmmaannccee  ooff  tthhee  uunniitt  aass  

ppeerr  tthhee  ddeessiiggnn  sscchheemmee,,  wwhhiicchh  iinncclluuddeess  bbuutt  nnoott  lliimmiitteedd  ttoo  tthhee  ffoolllloowwiinngg::  

  

PPeerrffoorrmmaannccee  ppaarraammeetteerrss  ooff  tthhee  uunniitt  lliikkee  aaiirr  vvoolluummee,,  rreeffrriiggeerraattiinngg  oouuttppuutt,,  hheeaattiinngg  

oouuttppuutt,,  ppoowweerr,,  wweeiigghhtt,,  ddiimmeennssiioonnss  aanndd  mmoorree  ((iinncclluuddeedd  iinn  aa  lliisstt));;  aanndd  

PPeerrffoorrmmaannccee  ddeessccrriippttiioonn  ooff  mmaaiinn  ppaarrttss  lliikkee,,  ccoommpprreessssoorr,,  ooiill  cciirrccuuiitt,,  ccoonnttrrooll  

ssyysstteemm,,  rreeffrriiggeerraanntt  aanndd  mmoorree..  

  

TThhee  mmaannuuffaaccttuurreerr  sshhaallll  pprroovviiddee  aallll  ppaarrttiiccuullaarr  tteesstt  aanndd  iinnssppeeccttiioonn  rreeppoorrttss  ffoorr  AA//CC  

eeqquuiippmmeenntt,,  aanndd  aassssuummee  rreessppoonnssiibbiilliittyy  ffoorr  tthhee  aaccccuurraaccyy  aanndd  ccoommpplleetteenneessss  ooff  tthhee  

tteesstt  rreeppoorrttss..    

  

  

55..22              GGEENNEERRAALL  

  

TThhee  PPVV  VVRRFF  AAllll  DDCC  IInnvveerrtteerr  ssyysstteemm  eeqquuiippmmeenntt  hhaass  ttoo  bbee  ddeessiiggnneedd,,  

mmaannuuffaaccttuurreedd,,  tteesstteedd  aanndd  aacccceepptteedd  iinn  ccoommpplliiaannccee  wwiitthh  tthhee  ffoolllloowwiinngg  
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rreeqquuiirreemmeennttss..  

CCoonndduucctt  ddeettaaiilleedd  ddeessiiggnn,,  iinnssttaallllaattiioonn  aanndd  ccoommmmiissssiioonniinngg  ooff  tthhee  eeqquuiippmmeenntt,,  ppiippiinngg  

aanndd  aauuttoommaattiioonn  ccoonnttrrooll  ssyysstteemm  aass  rreeccoommmmeennddeedd  bbyy  tthhee  mmaannuuffaaccttuurreerr..    

  

AAfftteerr  ssiiggnniinngg  tthhee  ccoonnttrraacctt,,  tthhee  bbiiddddeerr  sshhaallll  aappppooiinntt  hhiiss  rreepprreesseennttaattiivvee  ooff  tthhee  

pprroojjeecctt  wwhhoo  wwiillll  ccoooorrddiinnaattee  aallll  wwoorrkkss  tthhrroouugghhoouutt  tthhee  pprroojjeecctt  lliikkee  ddrraawwiinngg  

ccoonnffiirrmmaattiioonn,,  ppaacckkaaggiinngg,,  sshhiippmmeenntt,,  ffiieelldd  iinnssttaallllaattiioonn,,  ccoommmmiissssiioonniinngg  aanndd  

aacccceeppttaannccee..    

  

TThhee  mmaannuuffaaccttuurreerr  wwiinnnniinngg  tthhee  ccoonnttrraacctt  sshhaallll  ccoommpplleettee  tthhee  ddeettaaiilleedd  ddeessiiggnn  wwiitthhiinn  

3300  ddaayyss  aafftteerr  ssiiggnniinngg  tthhee  ccoonnttrraacctt..  BBeeffoorree  iinnssttaallllaattiioonn,,  rreellaatteedd  ddrraawwiinnggss  aanndd  

tteecchhnniiccaall  aaggrreeeemmeenntt  sshhaallll  bbee  ssuubbmmiitttteedd  ccoommpplleettee,,  aanndd  aapppprroovveedd  bbyy  tthhee  cclliieenntt’’ss  

rreepprreesseennttaattiivvee..  TThhee  uunniitt  sshhaallll  bbee  iinnssttaalllleedd  ssttrriiccttllyy  ttoo  tthhee  aapppprroovveedd  ddrraawwiinnggss..  IInn  

ccaassee  ooff  aannyy  cchhaannggee,,  pprriioorr  aapppprroovvaall  ffrroomm  tthhee  EEmmppllooyyeerr  aanndd  ccoonnffiirrmmaattiioonn  bbyy  tthhee  

ddeessiiggnneerr  sshhaallll  bbee  oobbttaaiinneedd..    

  

BBeeffoorree  iinnssttaallllaattiioonn,,  pprrooppeerrllyy  ppeerrffoorrmm  uunnppaacckkiinngg  ffoorr  iinnssppeeccttiioonn  aanndd  aallll  ootthheerr  

nneecceessssaarryy  wwoorrkkss,,  iinnffoorrmm  tthhee  ppuurrcchhaasseerr  aanndd  ssuuppeerrvviissoorr  ttoo  bbee  pprreesseenntt,,  pprrooppeerrllyy  kkeeeepp  

rreeccoorrddss  aanndd  pprroovviiddee  iinnffoorrmmaattiioonn  ffeeeeddbbaacckk..    

  

DDuurriinngg  tthhee  iinnssttaallllaattiioonn,,  ssttrriiccttllyy  rreessppeecctt  tthhee  rruulleess  ffoorr  ssaaffeettyy  pprrootteeccttiioonn  aanndd  ffiirree  

ssaaffeettyy..  TTaakkee  ffuullll  aaccccoouunntt  ooff  tthhee  ssaaffeettyy  ooff  iinnssttaalllliinngg  aanndd  ooppeerraattiinngg  ppeeooppllee,,  aanndd  ttaakkee  

pprreeccaauuttiioonnss  aaggaaiinnsstt  aannyy  aacccciiddeenntt..  AAvvooiidd  pprroobblleemmss  lliikkee  sshhaarrpp  ccoorrnneerr  aanngglleess,,  bbuurrrrss  

aanndd  ccrraacckkiinngg..  MMaatteerriiaallss  sshhaallll  bbee  ffiirree--rreettaarrddaanntt,,  llooww--ssmmookkee  aanndd  ffrreeee  ooff  ttooxxiinn..    

AAllll  eexxppoosseedd  ppiippeess  sshhaallll  bbee  nneeaattllyy  aarrrraannggeedd  aanndd  iinn  ppaarraalllleell  wwiitthh  ootthheerr  ppiippeess  aanndd  

bbuuiillddiinnggss..  MMaakkee  ssuurree  tthhaatt  aallll  vveerrttiiccaall  ppiippeess  aarree  pplluummbb  aanndd  aarrrraannggeedd  aalloonngg  tthhee  lliinneess  

ooff  tthhee  bbuuiillddiinngg..    

  

TTaakkee  pprreeccaauuttiioonnss  ttoo  pprreevveenntt  tthhee  rreeffrriiggeerraanntt  ggaass  ffrroomm  ddiisscchhaarrggiinngg  iinnttoo  tthhee  

aattmmoosspphheerree..    

  

FFoorr  tthhee  uunniitt,,  eennssuurree  tthhee  ssaaffee  rreelliiaabbllee  rruunn,,  eeaassyy  ooppeerraattiioonn  aanndd  mmaaiinntteennaannccee,,  aanndd  llooww  

ccoosstt  ooff  mmaaiinntteennaannccee..    

  

TThhee  ssyysstteemm  sshhaallll  bbee  ooff  ssiimmppllee  iinnssttaallllaattiioonn  wwiitthh  eeccoonnoommiiccaall  aanndd  rraattiioonnaall  

ddiimmeennssiioonnss  ffoorr  tthhee  ttuubbeess,,  llooww  ccoosstt  iinn  iinnssttaallllaattiioonn  aanndd  ooppttiimmiizzeedd  ttuubbiinngg..    

  

AAllll  kkeeyy  ccoommppoonneennttss  aanndd  ddeevviicceess  sshhaallll  hhaavvee  pprrootteeccttiivvee  ssyysstteemm  aavvaaiillaabbllee..    

  

TThhee  ssuurrffaaccee  ooff  tthhee  uunniitt  aanndd  ttuubbiinngg  sshhaallll  nnoott  ddrriipp  ccoonnddeennssaattee..    

  

PPaarrttiicciippaannttss  ffoorr  tthhee  tteesstt  iinncclluuddee  EEmmppllooyyeerr  oorr  hhiiss  rreepprreesseennttaattiivvee,,  ccoonnttrraaccttoorr,,  

tteecchhnniiccaall  ssuuppppoorrtt  ppeerrssoonnnneell  ffrroomm  tthhee  mmaannuuffaaccttuurreerr,,  iinnssttaalllliinngg  ppeeooppllee  aanndd  

ssuuppeerrvviissoorr  
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55..33              IINNSSTTAALLLLAATTIIOONN  OOFF  IINNDDOOOORR  UUNNIITT  

  

IInnddoooorr  uunniitt  sshhaallll  bbee  iinnssttaalllleedd//ssuussppeennddeedd  iinn  tthhee  cceeiilliinngg..  SSttrriiccttllyy  ffoollllooww  tthhee  ssttaannddaarrdd  

ffoorr  iinnssttaallllaattiioonn..  NNeevveerr  hhaavvee  aannyy  ppaarrtt  ooff  tthhee  eeqquuiippmmeenntt  ddaammaaggeedd  aanndd  mmaakkee  ssuurree  

tthhaatt  iitt  ddooeess  nnoott  ffaallll..    

  

BBeeffoorree  iinnssttaalllliinngg  tthhee  iinnddoooorr  uunniitt,,  mmaakkee  iinnssppeeccttiioonn  aanndd  ccaalliibbrraattiioonn..  IItt  sshhaallll  bbee  

mmoouunntteedd  ffiirrmm  aanndd  lleevveell  wwiitthh  aaccccuurraattee  ppoossiittiioonn  aanndd  eelleevvaattiioonn..    

  

TThhee  iinnddoooorr  uunniitt  sshhaallll  bbee  ssoo  iinnssttaalllleedd  tthhaatt  tthhee  ootthheerr  sseerrvviicceess  ooff  tthhee  bbuuiillddiinngg  wwiillll  nnoott  

bbee  aaffffeecctteedd..    

  

55..44  IINNSSTTAALLLLAATTIIOONN  OOFF  OOUUTTDDOOOORR  UUNNIITT  

  

TThhee  oouuttddoooorr  uunniitt  sshhaallll  bbee  ssoo  iinnssttaalllleedd  tthhaatt  tthhee  ootthheerr  sseerrvviicceess  aanndd  tthhee  ffaaççaaddee  eeffffeecctt  

ooff  tthhee  bbuuiillddiinngg  wwiillll  nnoott  bbee  aaffffeecctteedd..  

  

TThhee  oouuttddoooorr  uunniitt  wwiillll  bbee  mmoouunntteedd  aatt  tthhee  ssppoott  ddeessiiggnnaatteedd  ffoorr  AA//CC  oonn  tthhee  bbuuiillddiinngg  

ddrraawwiinngg..  AAcccceessss  ffoorr  mmaaiinntteennaannccee  ttoo  tthhee  oouuttddoooorr  uunniitt  sshhaallll  bbee  mmaaddee  aavvaaiillaabbllee..      

  

TThhee  oouuttddoooorr  uunniitt  sshhaallll  aallllooww  ffaasstt  mmaaiinntteennaannccee  lliikkee  ffaasstt  rreeppllaacceemmeenntt  ooff  tthhee  

ccoommpprreessssoorr..    

  

TThhee  uunniitt  sshhaallll  hhaavvee  vviibbrraattiioonn  ddaammppiinngg  ddeevviiccee,,  aallllooww  eeaassyy  mmaaiinntteennaannccee  aanndd  

pprroovviiddee  ggoooodd  ccoonnddiittiioonn  dduurriinngg  ooppeerraattiioonn..  DDuurriinngg  tthhee  ooppeerraattiioonn,,  aabbnnoorrmmaall  ssoouunndd  

aanndd  vviibbrraattiioonn  sshhaallll  nnoott  hhaappppeenn,,  aanndd  tthhee  uunniitt  sshhaallll  rruunn  iinn  qquuiieett  ooppeerraattiioonnaall  mmooddee..  

  

55..55  RREEFFRRIIGGEERRAANNTT  PPIIPPIINNGG  

  

BBeeffoorree  iinnssttaallllaattiioonn,,  tthhee  ccooppppeerr  ttuubbee  sshhaallll  bbee  kkeepptt  ffrroomm  iinnggrreessss  bbyy  mmooiissttuurree..  TThhee  

ttuubbee  sshhaallll  bbee  ppuurrggeedd  aanndd  vvaaccuuuumm  ddrriieedd..    

  

TThhee  iinntteerriioorr  ooff  tthhee  ttuubbee  sshhaallll  bbee  kkeepptt  cclleeaann  aatt  wwoorrkk..  

  

FFoorr  wweellddiinngg,,  tthhee  ttuubbee  sshhaallll  bbee  ffiilllleedd  wwiitthh  nniittrrooggeenn  ffoorr  pprrootteeccttiioonn  aaggaaiinnsstt  ooxxiiddaattiioonn  

ooff  tthhee  ccooppppeerr  ttuubbee..    

  

CCooppppeerr  ttuubbeess  sshhaallll  bbee  ppuurrggeedd  bbeeffoorree  ccoonnnneeccttiioonn  wwiitthh  tthhee  mmaaiinn  uunniitt..    

  

RReeffrriiggeerraanntt  ttuubbeess  sshhaallll  bbee  ssuubbjjeecctt  ttoo  aaiirr--ttiigghhttnneessss  tteesstt  aanndd  tthhee  aaiirr--ttiigghhttnneessss  

mmaaiinnttaaiinneedd..    
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55..66  SSUUPPPPOORRTTIINNGG  AANNDD  SSEECCUURRIINNGG  

  

HHaannggeerrss  sshhaallll  bbee  ffaabbrriiccaatteedd  aanndd  iinnssttaalllleedd  iinn  lliinnee  wwiitthh  tthhee  ddiiaaggrraammss  ffoorr  ssuuppppoorrttss  

aanndd  hhaannggeerrss  pprroovviiddeedd  bbyy  tthhee  ddeessiiggnneerr  oorr  eeqquuiippmmeenntt  mmaannuuffaaccttuurreerr  aanndd  aapppprroovveedd  

bbyy  tthhee  ssuuppeerrvviissoorr..    

  

UUssee  ssccrreewwss..  GGeenneerraallllyy,,  uussee  hhoott  ddiipp  ggaallvvaanniizzeedd  sstteeeell  wwoooodd  ssccrreewwss  ttoo  sseeccuurree  

ccoonnccrreettee,,  bbrriicckk  oorr  bblloocckk  wwaallll..  IInn  wweett  aanndd  eexxppoosseedd  ccaasseess,,  uussee  lluubbrriiccaatteedd  wwoooodd  

ssccrreewwss..    

  

UUssee  ddrriilllliinngg  mmaacchhiinnee  ooff  pprrooppeerr  ssiizzee  aanndd  lleennggtthh,,  aanndd  ffiitt  ffoorr  ssttrruuccttuurree..  NNeevveerr  uussee  

ffllaammee  ttoo  bboorree  iinn  mmeettaall  pprroodduuccttss..    

  

AAllll  ffaasstteenneerrss  aanndd  sseeccuurriinngg  mmeetthhooddss  sshhaallll  ccoommppllyy  wwiitthh  tthhee  rruulleess  ffrroomm  tthhee  

mmaannuuffaaccttuurreerr..    

  

55..77  DDIISSCCHHAARRGGEE  OOFF  CCOONNDDEENNSSAATTEE  

  

CCoonnddeennssaattee  sshhaallll  bbee  cceennttrraallllyy  ddrraaiinneedd,,  wwhhiicchh  sshhaallll  bbee  ssmmooootthh  wwiitthhoouutt  oovveerrffllooww  

aanndd  lleeaakkaaggee..  

  

IIff  ssllooppiinngg  iiss  iimmpprraaccttiiccaabbllee,,  pprroovviiddee  aa  ccoonnddeennssaattee  lliifftt  ppuummpp..  

  

55..88  TTHHEERRMMAALL  IINNSSUULLAATTIIOONN  

CCoonnddeennssaattee  ttuubbeess  aarree  ttoo  bbee  tthheerrmmaallllyy  iinnssuullaatteedd  ttoo  pprreevveenntt  ccoonnddeennssaattiioonn..    

  

55..99  CCLLEEAANNIINNGG  

TThhee  ssuurrffaaccee  ooff  tthhee  uunniitt  sshhaallll  bbee  ffrreeee  ooff  ssccrraattcchheess,,  ssttaaiinnss  aanndd  iimmpprreessssiioonn..  IItt  sshhoouulldd  

bbee  ssmmooootthh,,  eevveenn  iinn  tthhee  ccooaattiinngg,,  ccoonnssiisstteenntt  iinn  ccoolloorr  aanndd  ffrreeee  ooff  ppeeeelliinngg--ooffff,,  ccuurrllss,,  

ccrraacckkss,,  bbuubbbblleess,,  ddrriippppiinngg  mmaarrkkss  eettcc    

  

55..1100  CCOOMMMMIISSSSIIOONNIINNGG  AANNDD  TTRRIIAALL  RRUUNN  

WWhheenn  tthhee  ssyysstteemm  iiss  iinnssttaalllleedd,,  ccoonndduucctt  tthhee  tteesstt  bbeeffoorree  ttrriiaall  rruunn  uunnddeerr  tthhee  

ssuuppeerrvviissiioonn  ooff  tthhee  ppuurrcchhaasseerr  aanndd  CCoonnssuullttaanntt  ttoo  pprroovvee  iitt  iiss  rreeaaddyy  ffoorr  ttrriiaall  rruunn..    

  

PPaarrttiicciippaannttss  ffoorr  tthhee  ttrriiaall  rruunn  iinncclluuddee  tteecchhnniiccaall  ssuuppppoorrtt  ppeerrssoonnnneell  ffrroomm  tthhee  

mmaannuuffaaccttuurreerr,,  iinnssttaalllliinngg  ppeeooppllee,,  ssuuppeerrvviissoorr  aanndd  EEmmppllooyyeerr..  

  

TThhee  mmaannuuffaaccttuurreerr  wwiinnnniinngg  tthhee  ccoonnttrraacctt  sshhaallll  ccoonndduucctt  ccoommmmiissssiioonniinngg  aanndd  ttrriiaall  rruunn  

ooff  tthhee  eeqquuiippmmeenntt  oonn  ssiittee  ttoo  vveerriiffyy  tthhee  ddeessiiggnn,,  ffaabbrriiccaattiioonn,,  ooppeerraabbiilliittyy  aanndd  

ffuunnccttiioonnss..    

  

TThhee  tteecchhnniiccaall  ssttaaffff  ffrroomm  tthhee  mmaannuuffaaccttuurreerr  wwiinnnniinngg  tthhee  ccoonnttrraacctt  sshhaallll  mmaakkee  

aavvaaiillaabbllee  tthhee  ssppeecciiaall  ttoooollss,,  ccoonnssuummaabblleess  aanndd  ssppeecciiaall  iinnssttrruummeennttss  aanndd  aappppaarraattuuss  

rreeqquuiirreedd  ffoorr  tthhee  iinnssttaallllaattiioonn  aanndd  ccoommmmiissssiioonniinngg..    
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CCoommmmiissssiioonniinngg  aanndd  ttrriiaall  rruunn  sshhaallll  ttaakkee  ppllaaccee  oonnllyy  aafftteerr  ssaattiissffaaccttoorryy  rreessuullttss  aarree  

aavvaaiillaabbllee  ffoorr  tthhee  ssyysstteemm  ppuurrggiinngg,,  aaiirr--ttiigghhttnneessss  tteesstt,,  eevvaaccuuaattiioonn,,  ffiilllliinngg  rreeffrriiggeerraanntt,,  

ccoonnddeennssaattee  ttuubbee  ccoonnnneeccttiioonn  tteesstt,,  aanndd  tteesstt  ffoorr  ccoonnttrrooll  lliinnee  aanndd  ppoowweerr  lliinnee,,  aanndd  

cchheecckkeedd  aanndd  ssiiggnneedd  bbyy  ssuuppeerrvviissoorr  aanndd  pprroojjeecctt  mmaannaaggeemmeenntt  ppeeooppllee..    

  

CCoommmmiissssiioonniinngg  aanndd  ttrriiaall  rruunn  sshhaallll  ttaakkee  ppllaaccee  ttoo  tthhee  eeqquuiippmmeenntt  ppiieeccee  bbyy  ppiieeccee,,  aanndd  

tthhee  rreeccoorrdd  ffoorr  ccoommmmiissssiioonniinngg  sshhaallll  bbee  ssuubbmmiitttteedd  ttoo  tthhee  uusseerr..    

  

TThhee  AA//CC  ccoonnddeennssaattee  ttuubbeess  hhaavvee  ttoo  bbee  ssuubbjjeecctt  ttoo  wwaatteerr--ttiigghhttnneessss  tteesstt..  

  

55..1111  CCOONNTTRROOLL  SSYYSSTTEEMM  

TThhee  ccoonnttrrooll  mmooddee  ffoorr  PPVV  VVRRFF  AALLLL  DDCC  iinnvveerrtteerr  ssyysstteemm  wwiillll  bbee  ddeeffiinneedd  bbyy  tthhee  

mmaannuuffaaccttuurreerr  vviiaa  ccoonnssuullttaattiioonn  wwiitthh  tthhee  EEmmppllooyyeerr  aanndd  aapppprroovveedd  bbyy  tthhee  ddeessiiggnneerr..    

  

TThhee  ccoonnttrrooll  lliinnee  wwiillll  rruunn  iinn  ccoonndduuiitt..  PPoowweerr  lliinnee  aanndd  ccoonnttrrooll  lliinnee  sshhaallll  bbee  rroouutteedd  

sseeppaarraatteellyy  aanndd  ssppaacceedd  aass  rreeqquuiirreedd  bbyy  tthhee  ssttaannddaarrddss..    

  

TThhee  ccoonnttrrooll  ssyysstteemm  ooff  tthhee  uunniitt  sshhaallll  aallllooww  sseellff--rreegguullaattiioonn,,  aauuttoommaattiiccaallllyy  rreegguullaattiinngg  

tthhee  ooppeerraattiioonnaall  ssttaattee  ooff  tthhee  ccoommpprreessssoorr  iinn  lliinnee  wwiitthh  tthhee  sseett  iinnddoooorr  tteemmppeerraattuurree  aanndd  

tthhee  ooppeerraattiioonnaall  ccoonnddiittiioonn  ooff  tthhee  iinnddoooorr  uunniitt..    

  

EEaacchh  iinnddoooorr  uunniitt  wwiillll  bbee  eeqquuiippppeedd  wwiitthh  aa  ssttaannddaarrdd  wwiirreedd  rreemmoottee  ccoonnttrroolllleerr  wwhhiicchh  

iiss  sseeccuurreedd  ttoo  tthhee  wwaallll..  TThhee  ccoonnttrrooll  ppaanneell  ooff  tthhee  ssccrreeeenn  ddiissppllaayyss  aallll  ooppeerraattiioonnaall  

ccoonnddiittiioonnss,,  pprroovviiddeess  tteemmppeerraattuurree  sseettttiinngg,,  ccoooolliinngg//hheeaattiinngg  mmooddee  sseettttiinngg,,  aaiirr  vvoolluummee  

rreegguullaattiioonn,,  sseellff--ddiiaaggnnoossiiss  ooff  ffaauullttss,,  ffaauulltt    ddiissppllaayy,,  aanndd  pprroommpptt  ffoorr  cclleeaanniinngg  ffiilltteerriinngg  

ssccrreeeenn,,  aanndd  aalllloowwss  eeaassyy  eennqquuiirryy  ooff  ffaauullttss  aanndd  ssyysstteemm  iinnssppeeccttiioonn..  

  

TThhee  ccoonnttrrooll  ssyysstteemm  sshhaallll  cceennttrraallllyy  ccoonnttrrooll  aallll  tthhee  iinnddoooorr  uunniittss  aanndd  aallllooww  sseeppaarraattee  

ccoonnttrrooll  ooff  eeaacchh  iinnddoooorr  uunniitt..  TThhee  ccoonnttrrooll  ppaanneell  sshhaallll  eennaabbllee  ssiimmppllee  ooppeerraattiioonn  aanndd  

ccoorrrreecctt  ooppeerraattiioonn  aanndd  jjuuddggmmeenntt  bbyy  tthhee  ooppeerraattoorr  vviiaa  iinnssttrruuccttiioonnss..    

  

IInntteelllliiggeenntt  cceennttrraall  ccoonnttrrooll  wwiillll  bbee  uusseedd  ffoorr  tthhee  AA//CC  aanndd  tthhee  ffoolllloowwiinngg  ffuunnccttiioonnss  

sshhaallll  bbee  aavvaaiillaabbllee::    

  

  CCeennttrraall  ccoonnttrrooll::  aalllloowwiinngg  uunniiffoorrmm  sseettttiinngg  ooff  OOnn//OOffff,,  tteemmppeerraattuurree  aanndd  ooppeerraattiioonnaall  

mmooddeess  ffoorr  AA//CCss  iinn  ddiiffffeerreenntt  zzoonneess,,  aanndd  ooppeerraattiinngg  aauutthhoorriittyy  ooff  tthhee  rreemmoottee  

ccoonnttrroolllleerr..    

  VVRRFF  CCeennttrraall  CCoonnttrroolllleerr  sshhaallll  hhaavvee  ffoolllloowwiinngg  ffeeaattuurreess..  

dd))  IInntteeggrraattee  ssoollaarr  ppoowweerr  ggeenneerraattiioonn  ffrroomm  PPhhoottoovvoollttaaiicc  PPaanneellss  wwiitthh  VVRRFF  ppoowweerr  

ccoonnssuummppttiioonn..  

ee))  RReeaall  ttiimmee  ddiissppllaayy  ooff  ppoowweerr  ddaattaa..  

ff))  AAddoopptt  CCAANN  ccoommmmuunniiccaattiioonn  tteecchhnnoollooggyy..  
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LIST OF APPROVED MANUFACTURERS FOR AIR CONDITIONING WORK OF 
GIMS 

S. # Equipment/Material Recommended Manufacturer 

1- 
Photovoltaic VRF All DC Inverter 

System 
LG, Gree, York, Hitachi or approved equal 

2- Building management System Same Brand 

3- 
Refrigerant Copper Piping & 

Fittings 
Muller or Approved Imported equivalent  

4- 
PVC Condensate Drain Piping (D-

Class) 
Popular, Beta or Approved Equivalent 

5- Duct Insulation Afico, Kimco, Owens corning 

6- 
Refrigerant Pipe Closed Cell Foam 

Insulation 

Aero flex, Atco, Aero duct or approved 

equal 

7- GI Sheets (Hot Dip Galvanized) AISL, Pak Steel Mills or Imported 

8- Fans Sasa Metel, Catkin, Shan Industries 

9- Air Devices 
Shan Industries, Mehran, Steel Craft, Pak 

Premier  

10- Electrical Panels 
Electrech, South Asian, ECS, Bilal Engg., 

Talha Electronics 

11- Cables 
Pakistan Cables, A.G.E Cable, Pioneer 

Cables, Fast Cable 

12- 
All Equipment/Materials other than 

stated above. 

Makes approved by the Engineer-in-

charge/ Consultant 
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Equipment Compliance Sheet 

Brand Name:  
Country of Origin:  
 

S/N Item Description   Vendor Remarks 

1 Offered Model     

2 
Compressor type and quantity in each 

condenser module 

Fixed 
frequency 

  

DC Inverter   

3 Built-in Photovoltaic inverter (YES/NO)     

4 
Photovoltaic VRF All DC Inverter System 

direct connectivity with Photovoltaic panels 
(YES/NO) 

    

5 

The Photovoltaic VRF system shall be able to 
automatically switch between following 5 
working modes. 
a) Photovoltaic air conditioning mode 
b) Photovoltaic air conditioning and power 
generation mode (2 way supply of power) 
c) Photovoltaic air conditioning and power 
consumption mode (Mixed supply of power) 
d) Photovoltaic power generation mode. 
e) Air conditioning mode 

    

6 Outdoor Fan Motor Type     

7 Indoor Fan Motor Type     

8 
Maximum Modular Combination Capacity of 

Condenser (in HP) 
    

9 Voltage operating range     

10 Operating Range for Cooling in oC     

11 Operating Range for Heating in oC     

12 IPLV Cooling (Maximum)     

13 Total Pipe Length limitation (in meters)     
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14 
Maximum Piping Length limitation between 

outdoor unit and farthest indoor unit (in 
meters) 

    

15 
Maximum Piping Length limitation after first 

branch joint to farthest indoor unit (in 
meters) 

    

16 
Maximum Height difference limitation 

between IDU & ODU (in meters) 
    

17 Sub Cooling Design (YES/NO)     

18 Auto refrigerant recovery function (YES/NO)     

19 Condenser Fan Static Pressure (Pa)     

20 Night Silent Mode (YES/NO)     

21 
Automatic Addressing during commissioning 

(YES/NO) 
    

22 Inspection Window on ODU (YES/NO)     

23 Non Polar communication wire (YES/NO)     

24 
Error display & Self diagnostics system 

(YES/NO) 
    

25 
Maximum Indoor Units (connectable to one 

ODU) 
    

26 
Anti-corrosion protection with "Golden Fin"  

on condenser coil (YES/NO)   
  

27 
Link with Fire alarm signal, for protection 

against accidental fire.(YES/NO)   
  

28 
Electricity shortage Identification (YES/NO)   

  

29 
Dual Electronic expansion valves (YES/NO)   

  

30 
Intelligent Debugging (YES/NO)   

  

31 
Any Reference project of Photovoltaic  VRF 

All DC Inverter System installation in 
Pakistan     

  


