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INDIAN INSTITUTE OF TECHNOLOGY KANPUR
INSTITUTE WORKS DEPARTMENT
Electrical & Air -conditioning Division
E-TENDER NOTICE

NIT No. 18AC/2020/1268

The Superintending Engineer, IWD, I.1.T., Kanpur on behalf of Board of Governors of IIT Kanpur

dated: 23.12.2020

invites online item rate tenders for the following works fraigible Original Equipment
Manufacturers ofVRF ac units or their eligible authorized dealers

Sl. | Name of work| Estimated | Earnest Period | Last date &| Period during| Time &
No | and location cost put to] Money (In| of time of | which EMD, | date of
tender Rs.) Compl | submission | Cost of| opening
(InRs.) etion of tender Tender of tender
(in Document, e
Month) Tender
Processing
Fee and othr
Documents
shall be
submitted
1 Construction | 1,10,43,4298 | 2,20,86% 3 Upto 3:30| After last date| At 3:30 PM
of vertical | - PM on|and time of| on
extension (i.e. 07.01.2021 | sub-mission of| 12.01.2021
5th to 8th tender ano
upto 3:3 PM
floor) of on11.01.2021
National
Aerosol Test
Facility
Building at
T Kanpur
(SH: Alir -
conditioning
Work)

The Etender documents is available orinttp://eprocure.gov.in/eprocure/app

Copy to:

2. Notice Board

Superintending Engineer

. Institute website: www.iitk.ac.in/iwd/tenderhall.htm
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Information of e-Tendering for Contractors

The intending tenderer must read the terms and conditions of FORNbr e
Tenderingcarefully. He should only submit his tender if he considers himself eligible
and he is in possession of all the documents required.

Information and Instructions for tenderer posted on website shall form part of
tender document.

The tender document consistg) of plans, specifications, the schedule of quantities of
various types of items to be executed and the set of terms and conditions of the
contract to be complied with and other necessary documents can be seen and
downloaded from websitéattps://eprocure.gov.in/eprocure/app or www.iitk.ac.in

free of cost.

But the tender can only be submitted after uploading the mandatory scanned
documents as per list given below.

Those contractors not registered on theelbsite mentioned above, are required to
get registered beforehand. If needed they can be imparted training on online bidding
process as per details available on the website.
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BID DOCUMENT

Online bids (Technical & Financial) from eligible bidders which are valid for a period of

days from the date of Technical/financial
on behalf of the Board of Governors, I

conditioning Works) .6

I T,
(i.e. 5th to 8th floor) of National Aerosol Test Facility Building at IIT Kanpur

Bid opening (i.e.11.01.202) are invited for and
K &mmsptruation bf ee rtical extension
(SH:

Notice Inviting Tender No.

18AC/2020/ 1268 dated 23.12.2020

Name of Work

Construction of vertical extension (i.e. 5th
to 8th floor) of National Aerosol Test
Facility Building at IIT Kanpur (SH: Air
conditioning Work)

Estimated Cost

Rs1,10,43,420-

Earnest Money

Rs.2,20,869 -

Date of Publishing

24.12.2020(15:30 hrs)

Clarification Start Date and Time

24.12.2020( working days only )

Clarification End Date and Time

04.01.2021 working days only )

Queries (if any)

No queries will be entertained after
clarification end date and time

Bid Submission Start Date

24.12.2020(18:00hrs)

Last Date and time of uploading of Bids

07.01.2021(15.30 hrs)

Last Date and time of submitting , EMD
and other documents at IWD, IIT Kanpur

11.01.2021(15:30hrs)

Date and time of opening of Technical Bids

11.01.2021(16.00 hrs)

Date and time of opening of Financial Bids

12.01.2021(15.30 hrs)

Interested parties may view and download the tender document containing the detailed

terms & conditions from the website http://eprocure.qgov.in/eprocure/app

(The bids have to be submitted online in electronic form on
www.eprocure.gov.in only. No physical financial bids will be

accepted.)

Page5 of 166


http://eprocure.gov.in/eprocure/app

INSTRUCTION FOR ONLINE BID SUBMISSION

The bidders are required to submit soft copies of their bids electronically on the Central
Public Procurement (CPP) Portal iehttp://eprocure.gov.in/eprocure/app , using valid
Digital Signature Certificates. The instructions given below are meant to assist the bidders
in registering on the CPP Portal, prepare their bids in accordance with the requirements
and submitting their bids online on the CPP Portal.

REGISTRATION

(1) Bidders are required to enroll on the e-Procurement module of the Central Public
Procurement Portal (URL:https://eprocure.gov.in/eprocure/app )by clicking on
the link o00Online Bidder Enrol | meiktrdmeotpt i o

on the CPP Portal is free of charge.

(i) During enrolment/ registration, th e bidders should provide the correct/ true
information including valid email -id & mobile no. All the correspondence shall be
made directly with the contractors/ bidders through email -id provided.

(i)  As part of the enrolment process, the bidders will be required to choose a unique
username and assign a password for their accounts.

(iv)  For etendering possession of valid Digital Signature Certificate (Class Il or Class
[l Certificates with signing key usage) is mandatory which can be obtained from
SIFY /nCode/eMu dra or any Certifying Authority recognized by CCA India on
eToken/ SmartCard.

(v) Upon enrolment on CPP Portal for e-tendering, the bidders shall register their valid
Digital Signature Certificate with their profile.

(vi)  Only one valid DSC should be registered by a bidder. Bidders are responsible to
ensure that they do not lend their DSCs to others which may lead to misuse and
should ensure safety of the same.

(vii) Bidders can than log into the site through the secured login by entering their
userlD/ password and the password of the DSC/ eToken.

SEARCHING FOR TENDER DOCUMENTS
1) There are various search options built in the CPP Portal to facilitate bidders to search

active tenders by several parameters. These parameters could include Tender ID,
organization name, location, date, value, etc. There is also an option of advanced
search for tenders, wherein the bidders may combine a number of search parameters
such as organization name, form of contract, location, date, other keywords, etc., to
search for a tender published on the CPP Portal.
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2)

3)

Once the bidders have selected the tendes they are interested in, they may
download the required documents / tender schedules. These tenders can be moved
to the respective O0My Tendersdo folder.
the bidders through SMS / e -mail in case there is any corigendum issued to the
tender document.

The bidder should make a note of the unique Tender ID assigned to each tender, in
case they want to obtain any clarification / help from the Helpdesk.

PREPARATION OF BIDS:

(i)

(ii)

(i)

(iv)

v)

For preparation of bid Bidders shall search the tender from published tender list
available on site and download the complete tender document and should take into
account corrigendum if any published before submitting their bids.

Thi

After selecting the tender documeavosmaimte

folder of bidders account from where bidder can view all the details of the tender
document.

Bidder shall go through the tender document carefully to understand the
documents required to be submitted as part of the bid. Bidders shall note the
number of covers in which the bid documents have to be submitted, the number of
documents @8 including the names and content of each of the document that need to
be submitted. Any deviations from these may lead to rejection of the bid.

Any pre -bid clarific ations if required, then same may be obtained online through
the tender site, or through the contact details given in the tender document.

Bidders should get ready in advance the bid documents in the required format
(PDF/xIs/rar /jpg formats) to be submitted as indicated in the tender
document/schedule. Bid documents may be scanned with 100 dpi with black and
white option which helps in reducing size of the scanned document.

Bidders can update well in advance, the documents such as experience certificates,

annual report., PAN, EPF & other det ai

Document é6 option, which can be submitted

facilitate the bid submission process faster by reducing upload time of bids.

SUBMISSION OF BIDS:

()

(ii)

Bidder should log into the site well in advance for bid submission so that he/ she
upload the bid in time i.e. on or before the bid submission time. Bidder will be
responsible for any delay.

Bidder should prepare the EMD as per the instructions specified in the NIT/ tender
document. The details of the DD/BC/BG/ others physically sent, should tally with
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(i)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

)

the details available in the scanned copy and the data entered during bid
submission time. Otherwise the uploaded bid will be rejected.

While submitting the bids online, the bidder shall read the terms & conditions (of
CPP portal) and accepts the same in order to proceed further to submit their bid.

Bidders shall select the payment option as offline to pay the EMD and enter details
of the DD/BC/BG/others. The intending tenderer has to fill all the details such as
Banker's name, Demand Draft/Fixed Deposit Receipt /Pay Order/ Banker's
Cheque/Bank Guarantee number, amount and date.

The amount of EMD can be paid by multiple Demand Draft / Pay Order / Banker's
Cheque / Deposit at call receipt / Fixed Deposit Receipts along with multiple Bank
Guarantee of any Scheduled Bank.

Bidder shall digitally sign and upload the required bid documents one by one as
indicated in the tender document.

Bidders shall note that the very act of using DSC for downloading the tender
document and uploading their offers is deemed to be a confirmation that they have
read all sections and pages of the tender document without any exception and have
understood the complete tender document and are clear about the requirements of
the tender document.

Bid documents may be scanned with 100 dpi with black and white option which
helps in reducing size of the scanned document. For the file size of less than 1MB,
the transaction uploading time will be very fast.

If price quotes are required in XLS format, utmost care shall be taken for
uploading Schedule of quantities & Prices and any change/ modification of the
price schedule shall render it unfit for  bidding.

Bidders shall download the Schedule of Quantities & Prices i.e. Schedule -A, in
XLS format and save it without changing the name of the file. Bidder shall quote
their rate in figures in the appropriate cells, thereafter save and upload the file in
financial bid cover (Price bid) only.

If the template of Schedule of Quantities & Prices file is found to be
modified/corrupted in the eventuality by the bidder, the bid will be rejected and
further dealt as per provision of clause no 23.0 of ITB includin g forfeiture of
EMD.

The bidders are cautioned that uploading of financial bid elsewhere i.e. other
than in cover 2 will result in rejection of the tender.

Bidders shall submit their bids through online e -tendering system to the Tender
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Inviting Authorit y (TIA) well before the bid submission end date & time (as per
Server System Clock).The TIA will not be held responsible for any sort of delay
or the difficulties faced during the submission of bids online by the bidders at
the eleventh hour .

(xi)  After the bid submission (i . e . after Clicking Rheeeze
portal), the bidders shall take print out of system generated acknowledgement
number and keep it as a record of evidence for online submission of bid, which will
also act as an entry pass tgarticipate in the bid opening.

(xi) Bidders should follow the server time bei
top of the tender site, which shall be considered valid for all actions of requesting,
bid submission, bid opening etc., in the e-tender system.

(xiii)  All the documents being submitted by the bidders would be encrypted using PKI
(Public Key Infrastructure) encryption techniques to ensure the secrecy of the data.
The data entered cannot be viewed by unauthorized persons until the time of bid
opening. The confidentiality of the bids is maintained using the secured Socket
Layer 128 bit encryption technology.

ASSISTANCE TO BIDDERS:
() Any queries relating to the tender document and the terms and conditions

contained therein should be addressed to the Tender Inviting Authority for a
tender or the relevant contract person indicated in the tender. The contact number
for the helpdesk is 0512-2597416between 10:30 hrs to 17:00 hrs.

(i)  Any queries relating to the process of online bid submission or queries relating to
CPP Portal in general may be directed to the 24X7 CPP Portal Helpdesk. The 24 x 7
Help Desk Number 0120-4200462, 01241001002 and0120-4001005. The helpdesk
email id is support -eproc@nic.in
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INSTRUCTION FOR e -PROCUREMENT

1. PREPARATION AND SUBMISSION OF BIDS

a. The detailed tender documents may be downloaded

from http://eprocure.qgov.in/eprocure/app till the last date of
submission of tender. The Tender may be submitted online through CPP
Portal http://eprocure.gov. in/eprocure/app

. The bidder should submit the bid online in two parts viz. Technical Bid

and Financial Bid. Technical Bid should be upload online in cover - 1 and
Financi al Bid in 0. Xl so s-Boul d be

2. SUBMISSION OF THE BID : All interes ted eligible bidders are requested to submit
their bids online on CPP Portal: http://eprocure.gov.in/eprocure/app  as per the
criteria given in this document:

3.

a. Technical Bid should be upload online in cover -1.

b. Financial Bid should be upload online in cover -2

Both Technical and Financial Bid covers should be placed online on the

CPP Portal (http://eprocure.gov.in/eprocure/app ).

TECHNICAL BID : Signed and Scanned copies of the Technical bid documents as

under must be submitted online on CPP Portal: http://eprocure.gov.in/eprocure/app

=

1
1

List of Documents to be scanned and uploaded (Under Cover-1) within the
period of bid submission :-

Copy of proof of Original Equipment Manufacturer of VRF (Variable Refrigerant
Flow) ac units from approved makes or certificate of Authorized Dealership from
Original Equipment Manufacturer from approved makes

Required experience / completion certificates of similar nature of works.

The works certificates submitted by the bidder clearly indicate that:

1. The completion certificate cost of the executed variable refrigerant flow (VRF)
type air-conditioning works of capacity atleast 140 hp.

2. Actual date of completion of the above aiconditioning work.

Copy of EPF & ESI No.

Copy of GST Registration No.
Details of turn over during the last three years.

Copy of bank solvency certificate

1 Scan copyof E.M.D. as to be submitted in hard copy.

1 The tenderer shall have to furnish an affidavit omon-judicial stamp paper of Rs.

P8
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Further that, if such a violation comes to the light, then I/We shall be debardefor
tendering in [IT Kanpur contracts in future forever. Also, if such a violation comes to
light before date start of work, the Superintending Engineer shall be free to forfeit
the entire amount of Earnest Money Deposit / Performance Guarantee

The hardcopy of above documents alongwith earnest money deposit receipt shall be
submitted in the office of Executive Engineer (AC), Central Office, IWD within last date
and time of submission as specified in the above bid document.

Please note that no indication of the rates/amounts be made in any of the
documents submitted with the TC -BID.

4. Financial Bid

a. The currency of all quoted rates shall be Indian Rupees. All payment
shall be made in Indian Rupees.

b. In preparing the financial bids, bidders are expected to take into account
the requirements and conditions laid down in this Tender document. The
financial bids should be uploaded online as per the specified 6 . XI| s 6
format i.e. Price Bid in Excel sheet atta&hed asd . Xwitls the tender and
based on the scope of work, service conditions and other terms of the
Tender document. It should include all costs associated with the Terms
of Reference/Scope of Work of the assignment.

c. Being an individual work contract no other tax is payable other than
GST.The GST shall be paid extra as applicable.

5. Last Date for Submission of Tender :

a. Online bids complete in all respects, must be submitted on or before the
last date and time specified in the schedule of events.

b. The IIT, Kanpur may, at its own discretion, alter/extend the last date for
submission of tenders.

6. Bid Validity

a. All the Bids must be valid for a period of 90 days from the last date of
submission of the tender for execution of Contract. However, the quoted
rates should be valid for the initial/ extended period of the Contract
from the effective date of the Contract. No request will be considered for
price revision during the original Contract period.

b. A bid valid for a shorter period shall be declared as non -responsive.

c. In exceptional circumstances, prior to expiry of the original time limit,
the IIT may request the bidders to extend the period of validity for a
specified additional period beyond the original validity of 90 days. The
request and the bidders' responses shall be made in writing. The bidders,
not agreeing for such extensions will be allowed to withdraw their bids
without forfeiture of their Bid Security.

7. Modification / Substitution/ Withdrawal of bids:
a. No Bid shall be modified, substituted or withdrawn b y the Bidder after
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the Bid 's due Date.

b. Any alteration/ modification in the Bid or additional information
supplied subsequent to the Bid's due Date, unless the same has been
expressly sought for by the Authority, shall be disregarded.

Rejection of the Bid : The bid submitted shall become invalid if: -
The tenderer is found ineligible.

The tenderer does not upload all the documents as stipulated in the tender
document.

If any discrepancy is noticed between the documents as uploaded at the time of
submission of tender and hard copies as submitted physically in the office of tender
opening authority.

Pagel2 of 166



1 NOTICE INVITING TENDERFORM-6 FOR ETendering)

The Superintending Engineer, IWD, I.1.T., Kanpur on behalf of Board of Governors of IIT Ka
invites online item rate tenders froatigible Original EquipmenManufacturers of VRF type ac
units or their eligible authorized dealers fibre following work(s): Construction of vertical
extension (i.e. 5th to 8th floor) of National Aerosol Test Facility Building at [IT Kanpur(SH:
Air conditioning Work) .

11

The work is estimated to cos®s 1,10,43,429/ -. This estimate, however, is given merely
as a rough guide.

Criteria of eligibility

1. The original equipment manufactureor the authorized dealer®f VRF type ac units
of approved make.

2. Having satisfactorily completed 3 (three) similar works each of vald8% of the
estimated cost or two similar works each of val@®% of the estimated cost or one
similar work of value80% of estimated cost during lassevenyears. Out of the above
at least one work must be in the Central Govt. /Central autonomous bodies/central
PSU/State PSU/State Govt.

3. Similar nature of work means: Supply, installation, testing & commissioning of VRF
type ac system of capacity at lea140 hp, installations including associated AHU,
CSU, and FCU, ducting, piping, and its controls etc.

4. HavingGST ESI & EPF registration No. of government authorities.

5. Details of average annual financialurnover of air-conditioning works should be at
least 100% of the estimated cost during the last 3 consecutive financial years.

6. Having a bank solvency certificate of not less of 40% of estimated cost.

Agreement shall be drawn with the successful tenderers ogspribed Form No. CPWD 7
(or other Standard Form as mentioned) which is available as a Govt. of India Publication
and also available on website www.iitk.ac.in Tenderers shall quote his rates as per
various terms and conditions of the said form which widirm part of the agreement.

The time allowed for carrying out the work will b8 Months from the date of start as
AAFET AA ET OAEAAOI A 0&56 1T O &£O01I T OEA EEOOO
in accordance with the phasing, if any,dicated in the tender documents.

The site for the work is available.*

The tender document consisting of plans, specifications, the schedule of quantities of
various types of items to be executed and the set of terms and conditions of the contract
to be complied with and other necessary documents except Standard Generalt{©osdi

of Contract Form can be seen on websitavww.tenderwizard.com/IIT,
https://eprocure.gov.in/cppp/latestactivetenders = or www.iitk.ac.in other necessary
documents alsocan be seen in the office of the EE, Electrical and Air conditioning
Division, IWD IIT, Kanpur between hours 08.00 PM to 300 PM from24.12.2020to
07.01.2021free of cost.

After submission of the tender the contractor can-setbmit revised tendeany number of
times but before last time and date of submission of tender as notified.
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10.

11.

(i)
(1)
(i)

12.

While submitting the revised tender, contractor can revise the rate of one or more
item(s) any number of times (he need not-eamter rate of all the items) but befa last
time and date of submission of tender as notified.

When tenders are invited in three stage system and if it is desired to submit revised
financial tender then it shall be mandatory to submit revised financial tender. If not
submitted then the énder submitted earlier shall become invalid.

Earnest Money can be paid in the form of Treasury Challan or Demand Draft or Pay
order or Banker's Cheque or Deposit at Call Receipt or Fixed Deposit
Receipt (drawn in favour oDirector, IIT, Kanpur along with Bank Guarantee of any
Scheduled Bank wherever applicable.

A part of earnest money is acceptable in the form of bank guarantee also. In such case,
50% of earnest money or Rs. 20 lac, whichever is less, will have to be deposited in shape
prescribed dove, and balance in shape of Bank Guarantee of any scheduled bank.

Treasury Challan or Demand Draft or Pay Order or Banker’'s Cheque or Deposit at Call
Receipt or FDR or Bank Guarantee against EMD, Cost of Tender Document and Cost of
Tender Processing F&@@E A1 I AA DI AAAA ET OET Ci A OAAI A,
-TTAURh #1060 T &£ 4AT AAO $1T AOI AT O AT A #7100 1
and due date of opening of the tender also mentioned thereon.

Copy of Enlistment Order and certificatef avork experience wherever applicable and

other documents if required and specified in this bid document shall be scanned and
uploaded to the eTendering website within the period of tender submission and certified
copy of each shall be depositedinasepa OA AT OAT 1 B | AOCEAA AO O/

Both the envelopes shall be placed in another envelope with due mention of Name of
work, date & time of opening of tenders and to be submitted in the office of
Superintending Engineer after last date & time of sulssion of tender and up to 03:30

PM on 11.01.2021. The documents submitted shall be opened @:00 PM on
11.01.2021.

Online tender documents submitted by intending tenderers shall be opened only of those
tenderers, whose Earnest Money Deposit, Cost aidée Document and - Tender
Processing Fee and other documents placed in the envelope are found in order.

The tender submitted shall be opened at 03:30 PM1@n01.2021.

The tender submitted shall become invalid and cost of tender-&aderprocessing fee
shall not be refunded if:

The tenderers is found ineligible.
The tenderers does not upload all the documents as stipulated in the tender document.

If any discrepancy is noticed between the documents as uploaded at the time of
submission oftender and hard copies as submitted physically in the office of tender
opening authority.

The contractor whose tender is accepted will be required to furnish performance
guarantee of 5% (Five Percent) of the tendered amount within the period speciired
Schedule F. This guarantee shall be in the form of cash (in case guarantee amount is less
than 10000/-) or Deposit at Call receipt of any
OAEAAOI AA AATET" ATEAO6O AEANOA 1T &£ AT U OAE
bank/Pay order of any ScheduteBank of any scheduled bank (in case guarantee amount

is less than ~ 1,00,000) or Government Securities or Fixed Deposit Receipts or
Guarantee Bonds of any Scheduled Bank or the State Bank of India in accordance with

Pagel4 of 166



13.

14.

15.

16.

17.

18.

19.

the prescribed form.In case the cortractor fails to deposit the said performance
COAOAT OAA xEOEET OEA DPAOET A AO ET AEAAOAA
period if any, the Earnest Money deposited by the contractor shall be forfeited
automatically without any notice to the contracto r.

Intending Tenderers are advised to inspect and examine the site and its surroundings
and satisfy themselves before submitting their tenders as to the nature of the ground and
sub-soil (so far as is practicable), the form and nature of the site, theans of access to
the site, the accommodation they may require and in general shall themselves obtain all
necessary information as to risks, contingencies and other circumstances which may
influence or affect their tender. A tenderers shall be deemetdwe full knowledge of the
site whether he inspects it or not and no extra charge consequent on any
misunderstanding or otherwise shall be allowed. The tenderers shall be responsible for
arranging and maintaining at his own cost all materials, tools, & pis, water,
electricity access, facilities for workers, and all other services required for executing the
work unless otherwise specifically provided for in the contract documents. Submission of
a tender by a tenderer implies that he has read this noticedaall other contract
documents and has made himself aware of the scope and specifications of the work and
local conditions and other factors having a bearing on the execution of the work.

The competent authority on behalf of the Board of Governdfs, Kanpur does not bind
itself to accept the lowest or any other tender and reserves to itself the authority to reject
any or all the tenders received without the assignment of any reason. All tenders in which
any of the prescribed condition is not fuld or any condition including that of
conditional rebate is put forth by the tenderers shall be summarily rejected.

Canvassing whether directly or indirectly, in connection with tenderers is strictly
prohibited and the tenders submitted by the comirtors who resort to canvassing will be
liable for rejection.

The competent authority on behalf of Board of Governors, IIT, Kanpur reserves to himself
the right of accepting the whole or any part of the tender and the tenderers shall be
bound to perfam the same at the rate quoted.

The contractor shall not be permitted to tender for works in the IIT Kanpur responsible
for award and execution of contracts, in which his near relative is posted a Divisional
Accountant or as an officer in any capacitgetween the grades of Superintending
Engineer and Junior Engineer (both inclusive). He shall also intimate the names of
persons who are working with him in any capacity or are subsequently employed by him
and who are near relatives to any gazetted officer the IIT Kanpur. Any breach of this
condition by the contractor would render him liable to be removed from the approved
list of contractors of this Department.

No Engineer of Gazetted Rank or other Gazetted Officer employed in Engineering or
Administrative duties in an Engineering Department of the Government of India is
allowed to work as a contractor for a period of one year after his retirement from
Government service, without the prior permission of the Government of India in writing.
This contact is liable to be cancelled if either the contractor or any of his employees is
found any time to be such a person who had not obtained the permission of the
Government of India as aforesaid before submission of the tender or engagement in the
contractoOd O OAOOEAAS

The tender for the works shall remain open for acceptance for a perioainéty (90)

days from the date of opening of tenders if any tenderer withdraws his tender before the
said period or issue of letter of acceptance, whichever is iegrlor makes any
modifications in the terms and conditions of the tender which are not acceptable to the
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department, then the Government shall, without prejudice to any other right or remedy,
be at liberty to forfeit 50% of the said earnest money as afeaml. Further the tenderers
shall not be allowed to participate in the retendering process of the work.

20.  This Notice Inviting Tender shall form a part of the contract document. The successful
tenderers/contractor, on acceptance of his tender by the é&gting Authority shall within
15 days from the stipulated date of start of the work, sign the contract consisting of:

a) The Notice Inviting Tender, all the documents including additional conditions,
specifications and drawings, if any, forming part of thender as uploaded at the time of
invitation of tender and the rates quoted online at the time of submission of tender and
acceptance thereof together with any correspondence leading thereto.

b) Standard C.P.W.D. Form 7 or other Standard C.P.W.D. Foapmigable.

20.1.1 The tender document will include following three components:

Part A:- CPWDB6, CPWEY including schedule A to F for the major component of the work,
Standard General Conditions of Contract for CPWID14 as amended/modified up to
07.01.2021.

Part B:- General/specific conditions, specifications and schedule of quantities applicable to
major component of the work.

Part C:-Schedule A to F for minor component of the work. (SE/EE in charge of major component
shall also be competent authority underlause 2 and clause 5 as mentioned in schedule A to F
for major components), General/specific conditions, specifications and schedule of quantities
applicable to minor component(s) of the work.

20.1.2 The tenderers must associate himself, with agencies of thergyuate class eligible to
tender for each of the minor component individually.

20.1.3 The eligible tenderers shall quote rates for all items of major component as well as for
all items of minor components of work.

20.1.4 Entire work under the scope of composite tendaercluding major and all minor
components shall be executed under one agreement.

20.1.5 Security Deposit will be worked out separately for each component corresponding to
the estimated cost of the respective component of works. The Earnest Money will
become partof the security deposit of the major components of work.

21. The EPF & ESI contribution deposited against the contract workers shall be reimbursed
on actual basis.

228 %l OEOA x1 OE O1 AAO OEA OAIT PA T &£ OAT AAO
and all minor (low side) components shall be executed under one agreement.
Whereas a supplementary agreement with the same rate, terms & conditions as
specified in the original bid have to executed with IIT Kanpur for the
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Comprehensive Annual Maintenance Cortract part of the tender after successful
commissioning of the project as per para 5.20 of CPWD Works Manual 2019 ,
updated upto 07.01.2021. The form of supplementary agreement is at Appendix-XI

Superintending Engineer
For & on behalf of the Board of Governors, IIT, Kanpur
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CPWD7
ITEM RATE TENDER AND CONTRACT FOR WORK

(A) Tender for the work | Construction of vertical extension (i.e. 5th to 8th floor)
of: of National Aerosol Test Facility Building at IIT
Kanpur (SH: Air -conditioning Work)

TENDER

I/'We have read and examined the Notice Inviting tender, schedule, A,B,C,D,E&F.
Specifications applicable, Drawings & Designs, General Rules and Directions, Conditions
of Contract, clauses of contract, Special conditi@whedule of Rate & other documents
and rules referred to in the conditions of contract and all other contents in the tender
document for the work.

I/'We hereby tender for the execution of the work specified for the Board of Governors,
IT, Kanpur withinthA OEI A OPAAEZAZEAA E1T 3AEAAOI A 0O&
accordance in all respects with the specifications, designs, drawings and instructions in
writing referred to in Rulel of General Rules and Directions and in Clause 11 of the
Conditionsof contract and with such materials as are provided for, by, and in respects in
accordance with, such conditions so far as applicable

We agree to keep the tendexpen for (90) ninety days from the date of opening of
tender and not to make any modificatios in its terms and conditions

A sum of R2,20,869.00 is hereby forwarded in Cash/Receipt Treasury Challan/Deposit

at call Receipt of a Scheduled Bank/Fixed deposit receipt of scheduled bank/demand
draft of a scheduled bank/bank guarantee issued by sdhied bank as earnest money. If
I/we, fail to furnish the prescribed performance guarantee or fail to commence the work
within prescribed period I/we agree that the said Board of Governors, IIT, Kanpur or his
successors in office shall without prejudice aoy other right or remedy be at liberty to
forfeit the said earnest money absolutely. Further, if I/we fail of commence work as
specified, I/we agree that Board of Governors, IIT, Kanpur or his successors in office shall
without prejudice to any other myht or remedy available in law, be at liberty to forfeit

the said earnest money and the performance guarantee absolutely, otherwise the said
earnest money shall be retained by him towards security deposit to execute all the works
referred to in the tendedocuments upon the terms and conditions contained or referred

to therein and to carry out such deviations as may be ordered, up to maximum of the
DAOAAT OACA T AT OEITAA ET 3AEAAOI A 0&6 AT A
determined in accordnce with the provision contained in Clause 12.2 and 12.3 of the
tender form.

Further, I/We agree that in case of forfeiture of earnest money or both Earnest Money &
Performance Guarantee as aforesaid, I/We shall be debarred for participation in the re
tendering process of the work.

I/We undertake and confirm that eligible similar work(s) has/ have not been got
executed through another contractor on back to back basis. Further that, if such a
violation comes to the notice of Department, then I/we shall debarred for tendering in

[IT, Kanpur in future forever. Also, if such a violation comes to the notice of Department
before date of start of work, the Engineémn-Charge shall be free to forfeit the entire
amount of Earnest Money Deposit/Performance Guatea.
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I/We hereby declare that I/we shall treat the tender documents drawings and other
records connected with the work as secret/confidential documents and shall not
communicate information derived there from to any person other than a person to whom
I/'we am/are authorized to communicate the same or use the information in any manner
prejudicial to the safety of the State

**

Dated * Signature of contractor
Postal Address **

Witness: *k

Address: *k

Occupation: **
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ACCEPTANGE

The above tender (as modified by you as provided in the letters mentioned hereunder) is accepte
by me for and on behalf of the Board of Governors, IIT, Kanpur for a sum of
Rs. (Rupees

The letters referred to below shall form part of this contract Agreement:
a)
b)
c)

For & on behalf of the Board of Governors, IIT,
Kanpur

Signature
Dated Designation
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Operative schedules shall be supplied separately to each intending tenderer

SCHEDULE 6A©®
Schedule ofQuantities:

3#( %$56% O

Schedule of materials to be issued to the contractor:

Rates in figures & words a

S. No. Description of item Quantit which the material will be Place of issue
charged to the contractor
1 2 3 4 5

SCHEDULE o6C6o
Schedule of Tools and Plants to be hired to the contractor

S. No.| Description Hire charges pel Place of issue
day

1 2 3 4

------------- F | —

SCHEDULE 6D6©o
Extra schedule fospecific requirements/document foi As attached in tender form.
the work, if any:

SCHEDULE O0E®
Schedule of component of other Materials, Labour, POL etc. for price escahatfon:

SCHEDULE OF©O
Reference to General Conditions of contract.

Name of Work: Construction of vertical extension (i.e. 5th to 8th
floor) of National Aerosol Test Facility Building at
[IT Kanpur (SH: Air -conditioning Work)

Estimated cost of the work: | Air-conditioning Items ol Rs.1,10,43,428

Work
Earnest money Rs.2,20,86%
Performance Guarantee 5% of the tendered value of the work
Security Deposit 2.5% of the tendered value of the work

General rules and direction:

Definitions :
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2(v) Engineer-in-Charge

For Air-conditioning & Executive Engineer,
Refrigeration/Electrical items of work Institute Works Department
1T, Kanpur
2(vi)  Accepting Authority Superintending Engineer,
Institute Works Department
1T, Kanpur

2(vii) Percentage on cost of materials anc

labour to cover all overheads and profits 15%
2(viii)  Standard Schedule of Rates:

Electrical Items of Work: D.S.R2018 with up to date correction slips
2(ix) Department: Central Public Works Department

2(x) Standard CPWIRBontract Form: GCC2020, CPWDform -7 as modified &
corrected up to 07.01.2021 (Whether
correction vide latest circulars are
incorporated or not in this document).

Clause 1 1) Time allowed for submissior
of Performance Guarantes 15 Days
from the date of issue of legt
of acceptance

i) Maximum allowable extensior

beyond the period as provide 7 Days
in i) above
Clause 2 Authority for fixing Compensation Superintending Engineer,
under Clause 2 Institute Works
Department
[IT, Kanpur.
Or successor thereof
Clause 2 A Whether Clause 2A shall b No
applicable
Clause 5 i) Number of days from the datt o5 pays

of issue of letter of acceptanc
for reckoning date of start

i) Time allowed for execution o 5 (Three) Months
work
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Authority to decide

Clause 6/ 6A

Clause 7

Clause 10A
Clause 10B (ii),
(iii)

Clause 10 C

Clause 10 CA

Clause 10 CC

Clause 11

For electrical
works

For Air
conditioning &
Refrigeration
item of works

Clause 12

12.2&12.3

Clause 16

Extension of time Superintending Engineer,
Institute Works Department
[IT, Kanpur

Only clause 6
applicable.
Gross work to be done together with n
payment/Adjustment of advances for materie
collected, if any, since the last sugayment for Not applicable
being eligible to interim payment

Material to be provided by the contractor. Applicable
Whether clause 1B (i) and 10B (iii) shall be Not Applicable
applicable.

Component oflabour expressed as percentage Not applicable
value of work

Materials Nearest materiatther than Base price of al
covered under cement, reinforcement bars the materials
this clause. and structural stee) for which covered unde|

All India Whole sale price clause 10 CA
Index is to be followed.

1. CementRPG NIl NIL
2. Steel Nil Nil
Increase/Decrease in Price of materials/wages  Not Applicable

Specification to be followed for execution of work :

CPWD specifications 2013 internal and 2013 external electrical
works

CPWD Specification2017 HVAC for Aiconditioning & refrigeration
works with up to date correction slips.(Hereinafter called CPW
specifications also)

Deviation limit beyond which claust
12.2 & 12.3 shall apply for building  ---

work
Competent Authority for Deciding reduced rates:

For electrical/civil/Air - Superintending Engineer,
conditioning& refrigeration Institute Works Department
items of work IIT, Kanpur
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Clause 18 List of mandatory Ladders, Multi -meter, drill

machinery, tools & plants t¢ machine, crimping tools, spanner
be deployed by the set, blower, Gas Charging line with
contractor at site. equipment, welding torch etc

Clause 36 (i)

Requirement of technical

Representative(s)

Requirement of technical Representative(s)

Requirement of Technical Representative (S) and recovery Rate

Sl. | Minimum Designation Rate at which recovery shall
No | Qualificatio (Principal be made from the
n of o Technical / 8 contractor in the event of
Technical £ Technical §§ $ | not fulfilling provision of
Representati -§ representat % g -g cllause 36(i)

ve A ive) S5 3 Figures Words
1. | B.E./B.Tech | Electrical /| Graduate 5 1 Rs21,000f | Twenty  One
mechanical | Engineer p.m Thousand per

month

For supervision of akconditioning as well as electrical items of work, technical representatives
of the respective disciplines will be required to be deployed.
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SN AN ATORAREAUIREN ENISIRORNIHERTENDER

Name of Construction of vertical extension (i.e. 5th to 8th floor) of National

Work: Aerosol Test Facility Building at IIT Kanpur (SH: Air -conditioning
Work) .
1 The tenderer is advised to read and examine the tender documents for the work and

the set of drawings available with Enginean-charge. He should inspect and examine
the site andts surroundings by himself before submitting his tender.

2 Separate schedule of quantity is included in this tender for air conditioning &
refrigeration items of work. If the tenderer wants to offer any unconditional rebates
on their rates, the same shouldlso be offered in the respective components of
schedule separately. The contractor shall quote the item rates in figures and words
accurately so that there is no discrepancy in rates written in figures and words.

3 Time allowed for the execution of work &(Three) months.

The contractor(s) shall submit a detailed program of execution in accordance with
the master programme/milestone within ten days from the date of issue of award
letter.

5 Contractor has to arrange and install field laboratory during the mency of work
and nothing extra will be paid on this account.

6 Quality of the project is of utmost importance. This shall be adhered to in accordance
with the provisions of CPWD specifications and guidelines given in the relevant paras.

7 Contractor has b deploy required Plant and machinery on the project. In case the
contractor fails to deploy the plant and machinery whenever required and as per the
direction of the Engineein-charge, he (Engineem-charge) shall be at a liberty to
get the same deploykat the risk and cost of the contractor.

8 The contractor shall comply with the provisions of the Apprentices Act 1961, and the
rules and orders issued there under from time to time. If he fails to do so, his failure
will be a breach of the contract and th8uperintending Engineer/Executive Engineer
may in his discretion, without prejudice to any other right or remedy available in law,
cancel the contract. The contractor shall also be liable for any pecuniary liability
arising on account of any violation blgim of the provisions of the said Act.

9 Electricity and water services will be provided by the institute free of cost on the
request of the contractor.
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PARIED:
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5.1

5.2

8.1

8.2

8.3

10

GENERAL TERMS AND CONBIICNS

Unless otherwise provided in the Schedule of Quantities/Specifications, the rates
tendered by the contractor shall be all inclusive and shall apply to all heights, lifts, leads
and depths of the work and nothing extra shall be payable to him on account of the same.
Extra payment for centering/shuttering, if required to be done for héig greater than

3.5 m shall however be admissible at the rates arrived at in accordance with clause 12 of
the agreement, if not already specified.

Other agencies doing works related with this project may also simultaneously execute their
works and thecontractor shall afford necessary facilities for the same. The contractor shall
leave such necessary holes, openings etc. for laying/burying in the work, pipes cables,
conduits, clamps, boxes and hooks for fan clamps etc. as may be required for the other
agencies. Nothing extra over the Agreement rates shall be paid for doing these.

Some restrictions may be imposed by the security staff etc. on the working and for
movement of labour, materials etc. The contractor shall be bound to follow all such
restrictians/instructions and nothing extra shall be payable on account of the same.

The contractor shall fully comply with all legal orders and directions of the Public or
local authorities or municipality and abide by their rules and regulations and payfaks
and charges for which he may be liable in this regard. Nothing extra shall be
paid/reimbursed for the same.

The building work shall be carried out in the manner complying in all respects with the
requirements of the relevant bylaws and regulations diie local body under the
jurisdiction of which the work is to be executed or as directed by the Enghieeharge
and nothing extra shall be paid on this account.

If as per local Municipal regulations, huts for labour are not to be erected at the site of
work; the contractor shall be required to provide such accommodation at a place as is
acceptable to the local body and nothing extra shall be paid on this account.

The structural and architectural drawings shall at all times be propergiated before
executing any work. However, in case of any discrepancy in the item given in the schedule
of quantities appended with the tender and Architectural drawings relating to the relevant
item, the former shall prevail unless otherwise given in writing by thenEagin-charge.

For the purpose of recording measurements and preparing running account bills, the
abbreviated nomenclature indicated in the publications Abbreviated Nomenclature of ltems
of DSR 204 shall be accepted. The abbreviated nomenclatutetshtaken to cover all the
materials andoperations as per the complete nomenclature of the relevant items in the
agreement and relevant specifications.

In case of items for which abbreviated nomenclature is not available in the aforesaid
publication ad also in case of extra and substituted items for which abbreviated
nomenclature are not provided for in the agreement, full nomenclature of item shall be
reproduced in the measurement books and bill forms for running account bills.

For the final bill, hovever, full nomenclature of all the items shall be adopted in preparing
abstract in the measurement books and in the bill forms.

The contractor shall take instructions from the Engine@r-charge for stacking of
materials. No excavated earth or building matials etc. shall be stacked/collected in
areas where other buildings, roads, services, compound walls etc. are to be constructed.

Any trenching and digging for laying sewer lines/water lines/cables etc. shall be
commenced by the contractor only when alldd h i AAEET AOU&6 O AT A |
arranged and closing of the trench(s) thereafter shall be ensured within the least
possible time.
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11

12

13

14

15.1

15.2

15.3

It shall be ensured by the contractor that no electric live wire is left exposed or
unattended to avoid any accidenta this regard.

In case the supply of timber/steel frames/shutters for doors, windows etc. is made by
some other agency, the contractor shall make necessary arrangements for their safe
custody on the direction of the Engine@rn-charge till the same are %ed in position by

him & nothing extra shall be paid on this account.

The contractor shall maintain in perfect condition, all portions executed till completion
of the entire work allotted to him. Where however phased delivery of work is
contemplated thes@rovisions shall apply separately to each phase.

The entire royalty at the prevalent rates shall have to be paid by the contractor on all the
boulders, metals, shingle sand etc. collected by him for execution of the work, directly to
the Revenue authorityor authorized agents of the State Government concerned, or the
Central Government, as the case may be.

The contractor shall bear all incidental charges for cartage, storage and safe custody of
materials issued by the departments and shall construct suiglgiodowns, yards at the

site of work for storing all materials as to be safe against damage by sun, rain, dampness,
fire, theft etc. at his own cost and also employ necessary watch and ward establishment
for the purpose, at his own cost. Materials to beaofped directly to work and stipulated

for issue free of cost shall also be issued to the contractor as soon as those are received at
site or at the stipulated place of issue. The provision of this para shall apply equally and
fully to those as well.

All materials obtained from the Institute Works Department store or otherwise on
receipt shall be got checked by the Engineercharge of the work or his representations
before use.

Registers for the materials to be issued by the department shall be maintaiasd
required by the Engineem-charge and these shall be signed by the contractor or his
authorized agent and representative of Enginear-charge on each day of transactions.
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SPECIAL TERMS & CONDITIONS

In the Contract (as hereinafter definedhe following definitions words and expressions
shall have the meaning hereby assigned to them except where the context otherwise
required.

)] Institute shall mean the Indian Institute of Technology (IIT), Kanpur
i) The President shall mean the Board of GooeriiT Kanpur.

i) The Engineers ktharge, who shall administer the work, shall mean the Executive
Engineer (Electric& AC) for electrical and Akconditioning works.

V) Government or Govt. of India shall mean the Indian Institute of Technology
represented by its Director.

V) The term Director General of Works shall mean the Chairman, Building & Works
Committee of the Institute.

Vi) Accepting authority shall mean the Director, IIT Kanpur or his authorized
representative.

vii)  Superintending Engineer shall mean the Superintending Engineer of the Institute,
who as overall lrcharge and head of the Institute Works Department shall dieect th
contract.

viii)  Site Engineers shall mean the Assistant Engineer & Jr. EngiR€&Electrical) for
Electrical & Air-conditioning works, appointed by the Institute Works Department.

Duties & Powers :

Site Engineers:

The duties of the Site Engineer(gye to watch and supervise the works and the
workmanship employed in connection with the works, and to test and examine any
materials to be used. He shall have no authority to relieve the contractor of any of his duties
or obligations under the contractrnexcept as expressly provided here under, to order any
work involving delay or any extra payment by the Institute, nor to make any variation in the
works.

The Engineein-charge, from time to time in writing, delegate to the Site Engineer (s) any
of the powers and authorities vested in them. Any written instruction or written approval
given by the Site Engineer (s) to the contractor within the terms of such delegation (but not
otherwise) shall bind the contractor and the Institute as though it had eenby the
Engineerin-charge / Architect provided always as follows :

a) Failure of the Site Engineer (s) to disapprove any work or materials shall not
prejudice the power of the Engineer-dharge / Architect to subsequently
disapprove such work anaterials and to order the pulling down, removal or
breaking up thereof.
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4.1

4.2

b) If the contractor is dissatisfied by reason of any decision of the Site Engineer
(s), he shall be entitled to refer the matter to the Engimeelnarge / Architect,
who shall thergpon confirm reverse or vary such decision.

The scope of contract comprises the construction, completion and maintenance of the works
for (12) months after the completion and the provision of all labour, materials, construction
of plant equipment and trgpisation, temporary works and everything, whether of
temporary or permanent nature required in and for such construction, completion and
maintenance so far as the necessity for providing the same is specified in or reasonably be
inferred from the contracThe contractors shall make his own arrangements for the store
storage of materials, accommodation for his staff etc. and no claim for the temporary
accommodation from the contractor shall be entertained.

The contractor shall carry out and complete thiel svork in every respect in accordance
with this contract and as per the directions and to the satisfaction of the Efgineer
charge/Architect. Issue of further drawings and /or written instructions, detailed directions
and explanations which are herdtea collectively referred to as instructions of the

A

engineefin-c har ge/ Archi tecto6s in regards to:

a. The variation or modification of the design, quality, or quantity of works or the
addition or omission or substation of any work.

b. Any discrepancy in thedrawings or between the schedule of quantities and /or
drawings and/or specifications.

c. The removal from the site of any materials brought thereon by the contractor and the
substitution of any other material thereof.

d. The dismissal from the works of any pens employed thereupon.

e. The opening up for inspection of any work covered up.

f.  The amending /making good of any defects.

The contractor shall forthwith comply with and duly execute any instructions of work
comprised in such enginedrscharge instructions, provided always that the verbal
instructions and explanations given to the contractor or his representative upon the works
shall, if involving a variation , be confirmed in writing by the contractor within seven days
and is not dissented in riting within a further seven days by the Enginger
Charge/Architect, such shall be deemed to be instructions of the Entyineer
charge/Architect within the scope of the contract.

Contract Document:

The several documents, forming the contracti@iee taken as mutually explanatory of one
another and in case of ambiguities or discrepancies the same shall be explained anc
adjusted by the Engineé&n-Charge who shall thereupon issue to the contractor its
interpretation directing in what manner therwis to be carried out. In case the contractor
feels aggrieved by the interpretation of the Institute then the matter shall be referred to the
Superintending Engineer and his decision shall be final, conclusive and bind on both
parties.

The drawings &. shall remain in the custody of the Institute. Two complete sets of
drawings, specification and bill of quantities shall be furnished by the Engm&drarge

to the contractor in such time which must not delay the progress of the construction and the
Institute shall furnish copies of any additional drawings, which in their opinion may be
necessary for the execution of any part of the work. One complete set shall be kept on the
work site and the Enginedén-Charge and his representatives shall be, lateakonable
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4.3

10.

times, have access to the same. The contractor shall study the drawings thoroughly before
the commencement of work. In case of any discrepancy, the contactor shall seek
clarification before proceeding with the works. Figured dimensions aadl itase to be
accepted in preference to the scaled sizes. Large scale details shall take preference ove
small scale one.

The contractor shall give adequate notice in writing to the Enginesrarge of any further
drawings or specification that may bequired for the execution of the works or otherwise
under the contract.

The Engineein-charge shall have full powers and authority to supply the contractor from
time to time during the progress of the work such drawings and instructions as shall be
necesary for proper execution and the contractor shall carry out and be bound by the same.

The successful tenderer shall be required to enter into an agreement with the Institute. The
Bill of Quantities & rates filled by the successful tenderer ir, @eneral Condition of the
Contract for CPWD works2014 CPWD specifications for Civil, Electrical & Air
conditioning works, the special conditions, additional specifications, negotiation letter and
the award letter etc. shall form part of the agreemenbetosigned by the successful
tenderer. The cost of stamp paper and stamp duty, required for the agreement, shall be
borne by the contractor.

Contract Agreement:

The contractor shall, when called upon to do so, enter into and execute a contractagree

in the form annexed as annexure A6 with
contract agreement, inclusive of its enclosures, shall remain in the custody of the

Superintending Engineer, Institute Works Department, [IT Kanpur and the madabbevalil

him as and when required contractor shall however be supplied, an attested copy there free
of cost.

All tenders are required to deposit earnest money in the form of FDR/CDR in the only duly
endorsed in favour obirector, IIT Kanpur. Earne st money should be enclosed in a
separate sealed envelope and tender documents should be enclosed in a another
envel ope superscritMaerde AdEfar we s kTentdr-Naegmof Ra t ¢
Wo r kol the top of envelope. At the time of opening of tender sameney envelope

will be opened first and in case earnest money is not found in the requisite from or amount
envelope containing item rate tender of the party concerned shall be opened and will be
summarily rejected and documents submitted will be camtiiscby the Institute.

Canvassing in connection with tenders is prohibited and the tenders, submitted by the
tenderers who resort to canvassing, are liable for rejection.

Tenderers shall have to sign the attached declaration (Appendix B) and if the declaration is
not found to represent a true statement of facts the contract is liable to be cancelled, earnes
money forfeited and the contactor shall have no claim on theubesti

Tenderes are not allow to make additions and alterations in the tender document. Any
additions and alternations, i f incorporat
modified tender is liable for rejection.

Conditional tendersiwlative of the sprit and the scope or the terms & conditions of the

tender, are liable to be rejected without assigning any reasons. Tenders with any form of
rebate shall be rejected summarily.
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11. Water and electricity required for electrical &-awnditioning works shall be supplied free
of charge.

12.  Stamps duty on the security money shall also be the born by contractor as per prevailing
notification of U.P Govt.

13. Income tax shalbe deducted as per prevalent law.
14. Conditions for Electrical and Adonditioning Works:

14.1 All  chase cuttings in the wall, for recessed conduits & boxes and drilling the
holes shall be done with power operated machines only. Nce céizal be
allowed to be cut manually with the use of hammer & chisel.

14.2 All  cuttings in cement plaster and brick shall be made good by using cement
mortar 1:3 (1 part cement, 3 part coarse sand)

14.3 The cut surfaces shall be repaired by an experienced mason only so as to match
the repaired plaster with the original.

14.4 All such repaired surfaces shall be cured for 3 to 4 days to keep the surfaces wet,
using water spray machine (hamarttor operated) and avoid unnecessary flooding
of the area.

15. Payment shall be regulated as under

a.) 75% of the tendered rate on receipt of materials at site.

b.) 15% of the tendered rate on installation and connection.

c.) 10% of the tendered rate on testing and migsioning.

d.) During comprehensiveannual maintenancecontractperiod of theinstalled VRF AC
systemfor 5 years after DLP50% of thededucted security deposit (i.e. 2.5% of the total
project costshall be retained as Security Deposit. The same shaltimaed year wis
proportionately.This security deposit malge releasg against the bank guarantee of the
same amount.

16. Drawings/Data required prior to commencement of electricatémditioning works:
a) Shop floor drawings of refrigerant piping aeguipments.

17.1 The following drawings shall be provided by the Engir@eCharge of the work:

1. Outdoor Units & indoor units layout drawing.

2. Cable routing drawings showing details of size, type and no. of cables and mode of
installation.

3. Ducting /refrigerat pipe/drain pipe/unit positioning etc., drawing showing details of
size, type, and mode of installatiohindoor and outdoor equipments

17.2 Following drawings shall be furnished by the contractor for the approval of the Engineer
In-charge.

a. G.A ard schematic drawings @utdoor/Indoor unitgfrigerantpiping layout.
b. Ducting /refrigerant pipe /drain pipe etc., drawing showing details of size, type, and
mode of installation.

18. Completion drawings:

On completion of works and before issuance of completion certificate, the contractor submit
completion drawings in the form &ur complete set of originals (reproducible)
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1) As built GA and schematic drawings of Indoor & outdoor ac units installations.
i) Technical literature, test certificates, and operation and maintenance manuals for
indoor/outdoor VRFac units compressors, controllersrequired.

19.  Works Inspection and Testing of Equipment:

a.)Prior to dispatch of equipment the Institute reservesitjht to inspect the same at the
manufacturerds works and the <contractor
access and facility at the manufacturers works for inspection, for witness of all
acceptance and routine tests as per relevant Indiang&tsndContractor shall give a
reasonable notice of about 15 days for the purpose of test, and witness of all major
equipments.

b.)Precommissioning test: All routine tests shall be carried out on the electrical-& air
conditioning equipment. Protective &neasuring devices should be checked for
calibration of window/split/tower ac units should be checked for air quantities and
temperature. All grills/diffusers should be checked for balanced air quantities.

20. Rates: The work shall be treated as on works contract basis and the rates tendered shall
be for complete item of work and all charges for items contingent to the work, such as
packing, forwarding, insurance, freight and delivery at site for the materials to be supplied
by the contactor, watch and ward of all materials at the site, labour related expenses as per
relevant labour laws, testing of materials/ samples etc. excluding Goods & Service tax
(GST). The rate shall be inclusive of the testing charges of COP confirmation of a
sample machine in factory.

21. Taxes & Duties:
21.1 Being an indivisible works contract, no other tax is payable other than GST. The
GST shall be as applicable to IIT Kanpur as per Government rules.

22. The earnest money of the unsuccessful tenderers shall be refunded on written request, withi
1(one) month of the award of work. The earnest money of the successful tenderer shall
however be adjusted towards the security deposit.

23. Thetender document & drawings in respect of the work can be seen in tlixedative
Engineer

24. The tender documerbntairs 166 pagesNo page of the tender document shall be removed,
mutilated, detached, or cancelled.

25. Rates for finished works shall be given for each items separately, both in words & figures. In
the event of non compliance the tender shall be deemed incomplete and liable for rejection.

26.  All entries by the tenderer should be made in one ink and one hamywnly. Tenders
should be filled in legible hand writing and should not contain erasures, corrections and
overwriting as far as possible. However if it becomes necessary, each correction etc. should
be properly attested under dated signature.

27. The wak shall be executed on the basis of the following CPWD specifications:

i) Electrical & HVAC Works :
1 General specifications for Electrical Works Parfinternal)2013 with up to date
corrections.
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28.

29.

30.

31.

32.

33.

34.

1 General specifications for electrical works (extern2l)13 with upto date
corrections.

1 General specifications for electrical works Pdlt (DG set) 2013 with upto date
corrections.

1 General specifications for electrical works PaftSub-station 2013 with upto date
corrections.

1 General specifications of HAC works2017 with upto date corrections.

For the purpose of clause 12 of the General conditions of contract the folloschgdule
of rates shall be applicable.

)] Electrical Works:  Electrical Works , akconditioning & refrigeration works
:Based upon prevailing market rates

The special conditions listed above shall take precedence over all above provisions of the
contract. The General Condition of contract for CPWD works shall be generally followed
including the clause 21 i.e. work d$h@ot be sublet.

The contractor shall have to execute the work in such place and condition where other
agencies will also be engaged for other works such as site grading, filling and leveling,
interiors, landscape, and electrical and mechanical engigegorks, etc. No claim shall be
entertained due to work being executed in the above circumstances.

No contractor, to whom the provisions of the BOCW Act apply, shall be allowed to
commence work on the campus unQeerstsi fhiec ahtaes:
by the office of Dy. CLC (Central)

The contractor shall engage only such workers who are registered as beneficiaries with U.P.
BOCW Welfare Board and in case of engagement of new workers; he shall ensure the
submission of applicatiorfer registration of such workmen within appropriate time.

A certificate for administrative convenience shall be obtained from the contractor covered
under BOCW Act whether he has engaged 10 or more workmen while working in the
Institute and only thereat, Cess @1% from the bills raised by him shall be deducted at
source for all running works. Cess, so deducted shall be deposited with the BOCW Welfare
Board.

As per clause 36 (1) of GCC : It should be noted that license wire man shall only be allowed
for the wiring work.
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SPECIAL CONDITIONS OF CONTRACT

1.0

2.0

3.0

The specificationggiven hereunderelateto the HVAC Systemandshall be
readin conjunctionwith the appropriatelndian and International Standard
Specifications.

Site

The air-conditioning systemusing Variable Refrigerant Flow Systemis being
consideredor IIT KANPURto provide summer& monsooncooling and winter
heating.

Scope oWork

Thegeneralcharacterandthe scopeof work to be carried out underthis contract

are illustrated in Drawings, Specifications and Schedule of Quantities. The
Contractor shall carry out and complettee said work underthe Contractin every
respectin conformitywith the contractdocumentsand withthe directionsof and

to the satisfaction of the Architects/ Consulting Engineersand Owners. The
Contractor shall furnish all labor, materials and equipment (except those to be
supplied by th®©wners,if any) aslisted under Scheduleof Quantities& specified
otherwise transportationand incidertal necessary for supply, installation, testing
and commissioning of complete HVAC systmescribedin the specifications

and as shown on the drawings. This also includes all materials, equipment,
appliancesand incidentalwork not specificallymentionecherein or notedon the
drawings or documents as being furnished or installed, but which are necessary
and customary tanakea completeinstallation. Following shall be the scopeof
workin brief to becarried outunder thisContract:

o

Supply,Installation, Testing& Commissioningof VRFsystems.
b. Supply,Installation, Testing& Commissioningof Ductable/cassette type indoor units

c. Supply, Installation and Testing of copper refrigerant piping sandwiched between
slotted angle cabletrays completewith fittings andinsulation.

d. Supply& Installation of condensatedrain piping completewith insulation.

e. Supply& Installation of electrical work associatedwith HVACsystemcomprising of
panels completewith cabling,wiring & earthing.
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f.  Supply& Installation of vibration isolators for HYACequipment.

g. Balancing,Testingandcommissioningofthe entire installation under scope.
h. Supply and installation of false ceiling as per specification.

i. Supply & installation of underdeck insulation.

j. Foundationsfor various equipmentincluding VRFOutdoor Unit, etc.being
installed on Terrace.

k. Providing PCC/RC®locksasfoundationsfor air conditioning equipmentincluding
AHUs etc. agequired

. Providing cutoutsin slabs/walls for passagefducts,refrigerant pipes.

m. Finishing & making good of the above openings/cutouts. Openingsprovided in slab on
terraceto beprovided with rainwater protection arrangement.

40 Exclusions:

The following works associated with the HVAC installation do not fall insttope of
HVAC package:

Associated Works: Electrical

i) 415+10% V,3 PhaseACpower supply alongwith earthing to beterminated at the
following locations :
a) InVRFoutdoor unit locatedonterrace.
b) In AHUpanelasshownin drawings.

ii. 220 +10% Volts, SinglePhasepower point to be provided near eachcassetteunit as
shownin drawings.

iii. 220+ 10% Volts, SinglePhasepower point to be provided near eachinline fan for
exhaustas shown indrawings.

Associated Works: Plumbing

i) Providing drainagefacility near Air HandlingUnits.
ii) Providing drain point in eachAHUroom.

5.0 Eguipment
Testing and Commissioningshall include furnishing all labour, materials,

instrumentsetc.and incidentals necessary for complete testing of each component
asperthspeci fi cati onsrecmmendatomsuf act ur er 0s

Page36 of 166



6.0

6.1

Maintenanceservicedor thecompleteHVACinstallationunderscopeshallbeprovided
duringthe defects liabilityperiod.

Basis ofDesign

AIRCONDITIONINGSYSTEM

The various parameters influencing tleer conditioning system design have been

furnished below.

a.

b.

C.

d.

Orientation

The building orientation is as envisaged in the architectural plans.

Outside desigmconditions

The outside design conditions 16F Kanpurhave been given here under:

Seasons Dry Bulb Temperature Wet Bulb Temperature
Summer 110 F (43.3C) DB 75 F (23.9 C) WB
Monsoon 95F (35C) DB 83 F (28.3C) WB
Winter 45F (7.2C) DB 41F(5C) WB

Inside desigrconditions

Summer & Monsoon :

Temperature

RelativeHumidity :

73+ 2F(22.7+ 1C)db

Lobbies & Corridors:

Temperature

RelativeHumidity :

Winter

Temperature

RelativeHumidity :

Not to exceed 65%uring monsoon

76+ 2F (24.4+ 1C)db

Not to exceed 65%uring monsoon

68+ 2F (20+ 1C)db

Notto fall below30%

Freshair requirement: Generallyin line with ASHRAE2.1-2010recommendations.
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Assumptions

Theheatloads mentionedabovehavebeenworkedout basedon the
following assumptions

a. Doubleglazinghavebeenconsideredhaving U Value=0.56 BTUs/hr/Sft. DegF & Solar
Heat Gain Coefficient £.56.

b. ExternalWallhasbeenconsideredwith Uvalue=0.32BTUs/hr/Sft. DegF.

c. Overdeckthermal insulation shall be provided for exposedroof usingatleast40mm
thick extruded polystyreneinsulation material (by other agencies).

d. Internal venetianblinds/sun films to be provided onthe glazingasrequired.
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10.0 SystemDesign
In a suchapplicationtheload andusagepatternfluctuatesconsiderablybetweerday

andnight, differentseasongtc. Thespacedo beair-conditionedakeinto accountmostly
sensibleandsomeatent heatoad.

The various systems of heating & -awnditioning being considered are described here
under:

Summer Airconditioning & Winter Heating

TheproposedVRF systenshall servedual purposeof heatingand cooling both. During
winter,the VRFsystenshall provideheatingby default.

The constantspeed/inverter compressor/sand the condensershall be part of the

outdoorunit/s (ODU).Theelectronicexpansiowvalveandtheevaporatomwouldbepart

oftheindoorunits(IDU). LiquidrefrigerantfromODUtolDU, andgasfromIDU toODU

shalltravelthroughinsulatedcopper refrigeranpipes,therebycompletingheReverse
CarnotCycle.

Anti-corrosiontreatmenshallbecarriedoutfor all ODUs,preferablyfromfactory. All
refrigerant piping shall be insulated, and then wrapped in glass cloth, followed by
application of specifichemicalgowardsUV protection,mechanicaktrengtheningand
anti-corrosion. Refrigerantpipes shall run in shafts/cutoutsand abovefalse ceiling
spaces.

ThelDUs havebeenselectedor specificzonesaselaboratedabove.CentralizedTreated
freshair unit & associatedutdoorunit shallbeplacedonterrace.

Condensateérain piping associatedvith IDUs/TFAsshall be carefullycarried outto
ensurdeak proofdisposalbfcondensategvater.

11.0 Noiselevel

Noisdevelin conditionedpacesiuetoall refrigerationandair conditioningequipment

shall not exceedi2 dB at 125Hz (withoutoperationof any other equipmentwhen
measurecitanypoint in occupied spaces less than 150 cm above floor level and not
closer than 150 cm frorany supply air register or 60 cm from any return air
register.

12.0 DesignParameters

Performancerating of various equipmenshall be basedon the following design
parameters

Page39 of 166



12.1 DesignParameterdor selectiomof air handlingunits andits components

Maximum face velocity across filters 500 FPM
(152 MPM)
Maximum face velocity across coils 500 FPM
(152 MPM)
Maximum fan outlet velocity 2000 FPM
(610 MPM)
Maximum fan motor speed 1440 RPM

12.3 Design parameters for duct designing shall be:

Maximum flow velocity 1500
(457 MPM)
Maximum friction 0.09inchWGper100ft.run
(7.5mm WG per100 Mrun.)
Maximum velocity at supply air outlet 500 FPM
(152 MPM)
Maximum flow velocity in 1800 FPM
exhaust air duct. (550 MPM)

13.0 TechnicalSubmittals

The successfutendererafter award of work shall furnish technicalsubmittalsfor
various items incorporatingcompletetechnical details prior to procurementof
equipment/materialdpr the approvabftheEngineerin-charge. Thesubmittaldor
itemganentionedhthetendedocument butotrestrictedto thefollowing:

Variable Refrigerant Flow System.

Ductable/ Cassette type indoor units

Copper Piping

Treated fresh Air Unit

Air Distribution System

Thermal/ Acoustic/ underdeck Insulation

Control Wiring

Fresh Air Louver

Test certificatesor various items shall also be submitted by the contractor

Sle|~lo|alo|o|

14.0 PerformanceGuarantee

The Contractor shall guarantee uninterrupted service and stipulated quality of
performanceof the installedHVAC plant. The guaranteeshall be furnishedin the
proformaindicatedin theAppendix

I. It is to be clearly understood that the specifications indicated represent minimum
performance requirementsfor the tenderers guidance.
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15.0 Taxes & Duties

i. The work shall be treated as on works contract basis and the ratésndered shall be for
complete item of work and all charges for items contingent to the work, such as packing,
forwarding, insurance, freight and delivery at site for the materials to be supplied by the
contactor, watch and ward of all materials at the sé, labour related expenses as per
relevant labour laws, testing of materials/ samples etc. excluding Goods & Service tax
(GST)

. Being an indivisible works contract, no other tax is payable other than GST. The GST shall
be as applicable to IIT Kanpur as pggovernment rules.

iii. Transitinsuranceshallbeborne by the Contractor.

iv. All the price indicated shallbe FORdestination.

16.0 Eees andPermits

The Contractor shall obtain all permits /licenses and pay for any and all fees
required for the installationinspection and commissioning of the work.

17.0 Liability to Govt.Requlations:

a. The Contractor shall be responsible and shall abide by all the Governmeules
and regulations pertaining to erection, testing and commissioningof complete HVAC
systemat site.

b. Any compensation towards damage/loss of property/material/ equipment or
to any persorworking atsiteshallbebornebytheContractorasperstandardterms
ofContract.

C. Noescalation/ changeof priceswould beadmissibleunder anycircumstances.

18.0 Insurance

18.1 Insurance Policies

Before commencinghe executionof works, the Contractor, without limiting his
obligationsand responsibilitiesinderthis contract,shall insureagainsthis liability

for any material or physicaldamagejossor injury which mayoccurto any property,
includingthat of the Engineerin-chargeor amembebfthegeneralpublic,byor arising
outof the executiorof theworksor in carrying outof thecontract.Unlessotherwise,
stipulatedelsewherén thiscontract,it shallbeobligatoryfor the Contractotto obtain
theinsurancecoverunderthefollowingpolicies:

a) #1 1 OO MARdsklasaréancePolicyto coverthe following :

i. Entire contract value including cost of materials supplied by the Engineerin-
charge,if anyfor the period of completionincluding defectsliability period.
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18.2

18.3

ii. Third party insuranceto cover for any damagesto third party. This shall be
upto the period of completion of work only.

iii. PolicyshouldcoverCivilcommotion,riots andother similar disturbances.

b) Policy to cover # 1 1T O O Alidldily @adé& x | OE | KbnipéhsationAct, 1923,
Minimum WagesAct 1948, Contract Labour (Regulation and Abolition) Act 1970
andother relevant Actslisted elsewhere.Thisshallbefor the period of completion
ofwork.

C) Insurance cover against damage,theft or any other loss of all materials and
equipment brought to site for which advance payment is claimed -limit of
liability notlessthanthe valueof suchmaterials at any stageof the contract.

TheContractorshallinsureagainstall suchliabilities andshallcontinuesuch
insurance duringhewholeof thetimewhenanypersonemployedyhimare
ontheworks.

The Contractor shall produce certificates of Insurance to the Architect. These

certificates shall be fully executedand shall statethat the policiescannot be
cancelleduntil ten(10) daysafterwrittennoticeof suchcancellatiorhasbeen
giventotheEngineerin-charge.

The Contractor shall obtain written certificates of similar certificates from

all sub contractorsandtherebyassumeesponsibilityfor anyclaimsor lossego
the Engineerin- chargeresultingfrom failure of anyof the sub-contractorsto
obtainadequaténsurance protectiom connectiorwith their work.

Failure to Insure:

If the Contractor fails to comply with the terms of this condition, the Engineer
chargemayeffectthensuranceanddeductheexpensefomanymoneyshat maybeor
becomepayable to the Contractor or may, at his option, refuse paymentof any
certificatetotheContractoruntilthe Contractocomplieswith thiscondition.

No Limit to Liability :

In addition to the liability imposed by law upon the Contractor for injury (including

death)to person®rdamageopropertybyreasorofthenegligenceftheContractoror
hisagentswhich liabilityis notimpairedor otherwiseaffectecherebytheCortractor
herebyassumesiability for andagreeso savethe Engineerin-chargeharmlessand
indemnifieshim from everyexpense, liabilityor paymentby reasonof any injury
(including death) to personsor damage o property sufferedhrough any act of
omissionof the Contractor,or any of his sub-Contractors,or any persordirectly or
indirectly employedy anyof themor from the conditionsof the premiser anypart
ofthepremisesvhichisinthecontroloftheContractoror anyofhissub-contractorspr
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anyonedirectly or indirectly employedy eitherof them,or arising in anywayfrom
thework calledfor bythiscontract.

19.0 Partial Ordering :

Engineerin-charge reserve the right to order equipment & material from any and
all the alternatesind/orto order high sideand/low sideequipmenandmaterialsor
partsthereoffrom one or morgenderers.

20.0 EngineeringResponsibilityof thesystem

a. Theresponsibility of systemdesign,manufacturing, erection,working and safetywill
solely be responsibility of the Contractor for the parameters as mentioned in
the tender documentsprepared by the Engineerin-charge.

b. Thesystemafter commissioningshallbe handedoverto the Engineerin-charges
and thereaftertheywill monitor the performancefor standarddesigned(without
operation of anyother equipment)parametersfor 30 dayscontinuously. In case
during this period the performance is not found satisfactory and rectification/
replacement, design improvement or any other changeasfelt necessarywill be
made by the Contractor at no extra cost. Though these improvements can only
be done after getting the approval from the Engineein-charges.

21.0 ScheduleandManner of Operations

Timebeingtheessencef this Contract,the Contractor will beexpectedo furnishall

labourand materialgn sufficientquantitiesand at appropriatetimes,expediteand
schedulethe work as requiredand so managethe operationthat the work will be
completedwithin the time statedin theContract.In additionto providinga detailed
time and progressschedule the Contractor shall submit an outlined and graphic
scheduleof proposedproceduredo the Engineerin-chargewithin two daysof issueof
workorder.
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22.0 Bye Laws &Requlations

The installation shall be in conformity with the Hgevs, regulations and standards of the
concernedocal authoritiessofar asthesebecomepplicableto theinstallation.However jf these
specificationgall for a higherstandardof mateials and/or workmanshighanthoserequired

by the regulations and standards then these specifications shall take precedence over t
said regulationsand standardsthen thesespecificationsshall take precedenceover the said
regulationsand standardslf the specifications call for requirements which violate the bye
laws and regulationsthe byelaws and regulationsshall governthe requirementsof this
installations.

23.0 Erection and Supervision

a. The Contractor shall depute engineersfrom time to time of commencementof assembly
and installation work to inspect all relevant civil construction/ fabrication and other
necessary facilities to make improved action if felt necessarfdowever, a site engineer
preferably agraduate in mechanical or electrical discipline shall be deputed at site
permanently till completion of the work andshallbeidentified to the Clientat the time of
appointment atsite.

b. Allthe ductinginstallation work shallbecarried outin conformity with approvedreflected
ceilingplanswell in advanceto ensureuninterrupted working of other agencies.

24.0 Power forConstruction

TheEngineerin-chargehasmadearrangementso providesingle/threephasepowerconnection
for constructionpurposessper site conditions.TheContractorshall makehis ownarrangements
totakemeteredconnectiorfromtheabovepoint.Heshallathisowncostprovideandinstallthe
meterandall temporaryservicdinesasrequiredfor hisuseontheworkandremovehesameon
thecompletiorof thework.

25.0 Electrical Powerand SoftWaterRequirement

Thetenderershallsubmitwith their quotationthebreakup of electricalpowerrequirementor
all theHVACequipmen& softwaterrequirement.

26.0 Sub-Contractors

As soon as practicable and before awarding any sulzcontract the Contractor shall notify in

writing thenameofthe SubContractorto the Engineerin-chargeproposedor theprinciple
partsofthe work. The Contractor shall not employ any -8amtractor whom th&ngineer
In Chargefinds incompetent.

27.0 Design Drawings

Thedrawingspreparedby the Engineerin-chargeaslistedunderAppendixll are indicativeonly
of thegeneralarrangemenbf the entireinstallation. TheContractorshall follow thesedrawings
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and specificationsn preparation of his shop drawings and subsequeninstallation. He shall
checkthe drawings of other trades to verify space for his installation. The Contractor shall
thoroughly examine all relevant architectural, structural, plumbing, electrical andr othe
services layout drawindgeforepreparingtheshopdrawingsfor thisinstallationandreportto

the Engineerin- charge any discrepancy and obtain clarifications. Any changes found
necessary for coordinatioand installation of this work with otheservices and trades shall
be made with prioapproval of the Engineer In Chargrchitect and Engineerin-charge
withoutanyadditionalcostto the Engineerin- charge.

28.0 Technical Data

The tenderer shall submit a comprehensive schedule of technical data and comple
ma n u f a c spaecdfieatiodsdor all items of equipment and material including the

ma n u f a crame.Tehe téchnical data shall be furnishedin the proforma indicatedin
Appendiy/.

29.0 ShopDrawings

a. Within three days after the award of the Contract, the contractor shall furnish for the
approval of the Architect/ Engineer In Chargethree setsof detailed shopdrawings of all
equipment and materials including plant room, ducting, piping, ventilation system
electrical work associatedwith the HVACsystem required to complete the project as per
Specificationsand as required by the Architect/Engineer In ChargeThese drawings shk
contain details of construction, size, arrangement, operating clearances, performance
characteristics andcapacityof all items of equipment,asalsothe details of all related items
ofwork by other Contractors. Eachitem of equipment proposedshallbe astandard catalogue
product of an establishedmanufacturer asper specifications.

If theEngineerin-chargemakesanyamendmenis theabovedrawingsthecontractor
shall supplytwo freshsetsof drawingswith theamendmentduly incorporated alongwith

the drawings owhich correctionsveremade.Afterfinal approvalhasbeenobtained
fromthe Engineer In Charggthe Contractorshall submita further six setsof shop
drawings for the exclusiveuse of and retention by the Engine@r-charge. No
material or equipment may be delivered or installed at the job site until the
contractor has in his possession, the approved shop draviang$e particular
materialor equipment.

b. The shop drawings shall be submitted for approval sufficiently in advance of planned
delivery andinstallation of any material to allow Engineerin-chargeample time for scrutiny.
Noclaimsfor extensionoftime shallbeentertainedbecausefanydelayinthework dueto his
failure to produce shopdrawings at the right time, in accordancewith the approved CPM
charts.

C. Samplesdrawings, specifications,catalogues pamphlets and other documentssubmitted for
approval shall be in quarduplicate, each item in each set shall be properly labeled,
indicating the specific service for which material or equipment is to be used, giving
referenceto the governing section and clausenumber of Specificationsclearly identifying in
ink the items and the operating charateristics data of a general nature shall not be
accepted.
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300

31.0

Approval rendered on shop drawings shall not be considered as a guarantee of
measurementsof building conditions. Where drawings are approved said approval does
not meanthat drawings havebeencheckedin detail nor doesit way relieve the Contractor
from hisresponsibility or necessityoffurnishing material or performing work asrequired by
the contract.

Where the Contractor proposesto useanitem of equipment other than that specified or
detailed on the drawings which requires any redesign of the structure, partitions,
foundations, piping, wiring or anyother part of the mechanical,electrical or architectural
layout, all such redesign and all new drawings and detailing required thereof, shall be
prepared by the Contractor at his own cost and approved by the Architect/ Engineer In
Charge

f. Wherethe work of the Contractor hasto beinstalled in closeproximity to, or will interfere
with work of other trades, he shall assist in working outspace conditions to make
satisfactory adjustments. If so directed by the Architect/ Engineer In Charge the
Contractor shall preparecompositeworking drawings and sectionsat asuitable scalenot
lessthan 1:50, clearlyshowing how his work is to be installed in relation to the work of
other trades.If the Contractorinstalls his work before coordinating with other trades, or
soasto causeany interference with work of other trades, he shall makeall the necessary
changeswithout extra cost to the Engineerin-charge.

Co-operation /Co-ordination with other agencies

During the currencyof the Contract,a numberof Contractorswill beat siteto executevorks
undertheir respectivecontractsviz. structure finishingworks,electrical, lifts andotherservices.
All theseagenciewvill beat siteatthesameime.TheContractorshallofferfull co-operationto,

all these agenciewith regardto useof materialsetc. and co-ordinatethe work in sucha

mannerthatthe timeschedulesf all agenciesare not adverselyaffected. Thework shall be

executedas per programapprovedoytheArchitectEngineer In Chargdf part of siteis not

available for anyreasongpr if thereissomainavoidablalelayin supplyof materialsstipulated
bytheEngineerin-chargethe progranofconstructiorshallbemodifiedaccordinglyandthe

Contractorshallhavenoclaimfor anyextrasor compensationnthisaccount.

NoclaimshallbeentertainedromtheContractoronthepleathattheworkhasbeerexecutetih

the above circumstances or under difficult conditions. It shall be the responsibility of the
Contractorto enforcenecessarylisciplineamonghis workersand staffto ensuresmoothworking
atthesitein spirit of co-operationandamitywith all otheragencies.

ConstructionProgramé& ScheduleOf Operations.

A tentativeconstructiorprogramindicatingtheschedulingf variousactivitiesformsanannexure
tothisdocumenfTheContractorshouldexaminghisprogramwithrespectoconstructiodogic,
scheduling and duration of various activities etc. in relation to the resources available at
his disposalandsuitablymodifytheprogramwithoutextendinghetotal durationofthejob as

also the completion targets for majonilestones of the job and submit a modified
construction progranalongwith a firm commitmento adhereto the datesof completionof
variousactivities. ThigonstructiorprogramshallafterscrutinyandapprovaloftheArchitect/
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32.0

33.0

34.0

35.0

Engineer In Chargormpart oftheagreemenandshallbetreatedasa baselinescheduldgo
monitor,determinedelaysin individual activities,work milestone®r the overall duration of
thework.

In theevenbftheContractor,notsubmittinganymodifiedconstructiorprogram,thetentative
constructiorprogramshallremainbindingontheContractor.

The Contractor shall mobilize equipmenttools, plant, scaffolding,shuttering,material, labour

etc.in sufficient quantities so as to complete the work to meet the above agrestdiction
program. In the event of delays in the construction activities, the Contractor shall mobilize
additionalresourceso completehejob in thespecifiedimeperiodandat no extracostto the
Engineerin-charge.

TheArchitect/Engineerin-chargemaysuggesanalternativeschedulingfoperationsshouldthey
find it necessaryto accomplishthe targets and the Contractor shall accordingly mobilize
additionalresourcest noextracostto theEngineerin-charge.

Electrical Installation and Cabling

Theelectricalworksrelatedto the HVAC systenshall be carried out in full knowledgeand
with completeco-ordination of the Contractor. It is to be clearly understoodhat the final
responsibilityfor sufficiencyadequacyand conformityto the performanceof the HVAC system
shallbewith the Contractor.

Testing andCommissioning

On completion, the installation shall be tested for conformity with the stipulated
performance specifications.Any defect, shortcoming detected in the system/
material/workmanshighall be rectifiedby the Contractorto the entire satisfactionof the
Engineer In Chargewithoutanyextracostto the Engineerin-charge.Theinstallationshall be
testedagain after the removalof the defectsand shallbecommissionednly afterapprovalby
competeninspectingauthorityor theEngineer In Charge andthe Engineerin-charge.All
testsshallbecarriedoutin thepresenceftheEngineer In Chargeand Engineetin-c h ar g e €
representative.

CompletionCertificate

Onsuccessfutompletioroftheinstallation,a certificatein theapprovedformatshallbefurnished

by the Contractor. The Contractor shall be responsible for getting the entire installation
duly approvedby the Electrical Inspectoror concernedauthority, if any, and shall bearthe all
expenses connectiorwith thesame.

CompletionDocuments
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a. 5 copiesof operation manuals/cataloguesof all standard equipment to be furnished by the
contractor immediately after commissioning ofplant.

b. 5 copies of write up on preventive maintenance, trouble shooting and operating
instructions ofthe systemalongwith as-built drawings to be supplied by the Contractorat
time ofcommissioning.

C. 5 sets of cataloguesof all accessoriessuch as dampers,valves,strainers, gauges,electrical
componentsetc.

36.0 Completion Drawings

On completion of the work in all respects, the Contractor shall supply five port folios (300 x
450mmeachcontaininga completesetof drawingsat approvedscaleclearlyindicatingcomplete

plant room layouts, ducting and piping layouts, location wiring and sequencing of
automaticcontrols,locationof all concealediping, valves,controls,damperswiring and other
services.Each portfolio shall also contain consolidatedcontrol diagramsand technical
literature on all controls. The Contractor shall frame under glass, in the air conditioning
plant room, one set of these consolidated codisgrams.

37.0 Training of Engineerin-c h a r rgpeedentative

Uponcompletiorof workandconclusiorof all teststhe Contractorshallfurnishnecessargkilled
labour andhelpersfor operatingtheentireinstallationfor a period of thirty workingdaysof
eight hourseach,to enablethe Engineerin-c h a r p@eSentativeo get acquaintedwith the
operation of the system. During this period, the Contractor shall train the Engimeer
char ge6s r enpheeperation,adjasimentssnd maintenanceof all equipment
installed.

38.0 Correctionof Work beforeFinal Payment

TheEngineerin-chargeshall conducta final inspectionust beforethe virtual completionof
the workandprepareafinal list of materials equipmenanditemofworkwhichfail toconform
to the contractspecifications. The Contractor shall promptly replace orexecute such
items in accordanceiththecontractandshallbearall expensesf makinggoodall workand
the costof all work of the other Contractor,destroyedr damagedy suchreplacementbr
removal.

If the Contractor fails to remove and replace above rejected materials, equipment/ ol
workmanship within a reasonable time, fixed by written notice, the Engmebiarge may
employand pay other personsto amendand makegood suchdefectsat the expensef the
Contractor. All expenses incurred by the Engireecharge in rectifying the defects including

all damageslossandexpenseonsequentnthedefectshallberecoverabldromanyamountdue

or whichmaybecomelueto theContractor.

39.0 Virtual Completion
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40.0

41.0

42.0

Thework shall be consideredvirtually completeonly uponfulfillment of the procedurelaid
down intheprecedingclauseandwhenthe Engineer In Chargeandthe Engineerin-charge
hascertifiedin writing thatthework hasbeenvirtually completedThedefectiability period
shallcommence frorthedateof suchcertificate.

Maintenance of LiabilityPeriod

Defectdiability periodshallcommencérom the dateof virtual completionuponfulfillment of

the procedure laid down in clause No0.38. Contractor shall include incidental expense
towards necessarymaintenanceduring defectsliability period by deputinga skilled technician
oncein everyweek Thescopeof suchmaintenancashallbefor completeHVAC systenbutnot
restrictedothe following:

WetCleaningof unit filters andfreshair intake filters.

Wet Cleaningof Paperfills andfilters of Air washer.

Totalwater in the airwasher sumpto bedrained,dried andfiltered with freshwater.
Degreasingof kitchen exhaustduct including extract fan section by using appropriate
method (oncein every sixmonths).

Checkingoffanbelts, pulleys etc.

f. Dry Cleaningof electrical componentsusingair blower.

oo o

@

Force majeure

Theright ofthecontractorto proceedviththeworkshallnotbeterminatedbecausefanydelay

in thecompletioroftheworkdueto unforseableausedbeyondhecontrolandwithoutthefault

or negligence of the Contractor, including but not limited to acts of Godf public enemy,
restraintsof asovereigrstate floods,unusuallyseveraveather.

Terminationof the Contractbythe Engineerin-charge

If theContractorshallbeadjudgedankruptor if heshouldmakea generalassignmenfior the
benefitof hiscreditors,or if areceivershallbeappointedonaccountof hisinsolvenceor if he
shouldpersistentlyor repeatedlyrefuseto carry onthework diligently or shall fail exceptin

cases fomwhichextensiorof timeis provided,to supplyenoughproperly skilledworkmenor
proper materialor equipmentor theprogresofthework, of if heshouldfail to makeprompt
payments to subontractors of for materials or equipment or labour or persistently
disregard laws, ordinancey instructionsoftheArchitect, or otherwisébeguilty ofaviolation

of anyprovisionof the contract, or has abandoned the contract, or has failed to commence
the works, or has suspended the work, then the Enginedrarge upon the certificate of
the Architect that sufficierauseexiststo justify suchaction, maywithoutprejudiceto any
otherright or remedy andhfter giving the Contractorseverdaysnoticein writing, terminate

the employmenbf the Contractor and take possession of the premises and if all materials,
equipment, tools an@pplianceghereon andusetheseasEngineerin-chargespropertyfor the
completionof thework. In suchcasethe Contractorshallnotbeentitledto receiveanyfurther
paymentntil theworkis finishedlf theamountdueto theContractorfor theworkcarried out
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by him asperthe Contract terms shall exceed the expenses of finishing the work including
compensation foadditional managemerand administrativeservicessuchexcesshall be

paid to the Contractor.If suchexpensehall exceedsuchunpaidbalance the Contractor,shall
paythedifferenceéotheEngineer in-charge.Theexpenséncurredbythe Engineerin-chargeand
thedamagencurredthrought h e  C o n fault,slalt becertfised by the Engineerin-charge
andhisdecisioronthismattershall befinal andbindingontheContractor.

43.0 Delayandextensionoftime

In the opinion of the Engine@n-charge the works be delayed :

a. By forcemajeure.

b. Byreasonsof civil commotion,or strike or lockout affectinganyofthe building trade.

C. In consequence of theontractor for not having received in due time necessary
instructions from the Engineer In Chargdor which he shall have specifically applied in
writing.

d. By reasonsof or Engineer In Chargé i@structions, the Engineerin-chargeshall makea

fair and reasonable=xtensionoftime for completion of the contractworks.

e. In case of such strike or loctout, the Contractor shall as soon as possible give a written
notice thereof to the Engineer In Chargs, but the Contractor shall nevertheless
constantly use his endeavorsto prevent delay and shall do all that may reasonably be
required to the satisfaction of the Engineeiin-charge to proceed with thevork.

44,0 Settlemenbdbf Disputes& Arbitration

All disputesand differencesof any kind whateverarising out of or in connectionwith the
contract or the carrying out of the works (whether during the progresses of the works ol
after their completion, and whether before or after the determination, abandonment ol
breach of the contractshall bereferredto and settledby the Architectsafter hearingthe
disputingparties.The ArchitectshallstatehisdecisionsvithreasonsghereforeSucltdecisions
maybein theformofa final certificate or otherwise. The decisiookthe Architects with
respect to any or all of the followimgattersshallbefinal andwithoutappeal:

a) Thevariation or modifications of the design.
b) Thequality or quantity ofworks or the addition or omissionor substitution ofanywork.
C) Anydiscrepancyin the drawings and/or specificationsandscheduleof quantities.
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d) Theremovaland/or re-executionof anyworks executedby the Contractor.

e) Thedismissalfrom the works of anypersonsre-employedthereupon.
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f) Theopeningup for inspection of anywork coveredup.

q) Theamendingandmakinggoodof anydefectsunder defectsliability period.

h) Acceptability of materials,equipmentandworkmanship.

i) Materials, labour, tools, equipment and workmanship necessary for the propexecution of
work.

) Assignment andsub-letting.

k) Delayandextensionof work.

) Termination of contract by the Engineerin-charge.

But if either the Engineen-charge or the Contractor be dissatisfied with the decision of
the Architect®nanymatterquestioror disputeofanykindexcepthematterdisted,thenandin

any sucltaseegitherparty (theEngineerin-chargeor theContractor)maywithintwentyeight
days after receiving notice to such decision, give a written notice to the othethprarigh

the Architectsrequiring that suchmatterswhichare in disputeor differenceof which such
written noticehasbeengivenandno othershall beandis herebyreferredto the arbitration
andfinal decisionofa singleArbitrator beinga fellow of theIndian Institute of Architectsor
Institutionalof Engineers (India), to be agreed upon and appointed by both the parties or in
the case of disagreemeatto theappointmenofa singleArbitrator to thearbitration of two
Architectsor Institution of engineers(India), one to be appointedby each party, which
Arbitrators shall before takingiponthemselvethe burdenor referenceappointan Umpire,
whomustlsobeafellowof oneof theabovereferredinstitutions.

TheArbitrator, the Arbitrators or the Umpire shall havethe powerto openup, reviewand
revise anyertificate, opinion,decisionrequisitionor noticepertainingtothematterseferred
to them, ando determinghesameby his/theiraward.Uponeveryor anysuchreferenceshe
costofand incidentato thereferenceandawardrespectivelyshall be at the discretionof the
Arbitrator or Arbitratorsor Umpirewhomaydetermingheamounthereofor directthesame
to betaxesas betweenttorneyandClientor asbetweerparty andparty,andshalldirectby
whoandto whom andn what mannerthe sameshall be borneand paid. Theaward of the
Arbitrator or Arbitrators ortheUmpireshallbefinal andbindingontheparties.

45.0 UseandCareof Site

Contractorwill bepermittedo usewithoutcharge thesiteandtheareasshowrin thecontracts
drawingfor executiorof work andfor relatedactivities. Thecontractorshall not commence
any operatioronsuchandexceptviththeapprovaloftheEngineerin-charge.

All rubbishshall be burnt or removedfrom the site as it accumulatesAll surfaceand soill
drains shallbe keptin a cleansoundand workmanlike state.All the areasof contractor's
operationshall beclearedbeforereturningthemto the Engineerin-charge.Thecontractor
shallmakegoodany damagesr alternationsmadeto areas,properlyor land handedoverto
himbeforetheseare returned.
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46.0

47.0

48.0

Safety Provisions

The contractor shall take full responsibility for the adequate stability and safety of all site
operationsand methods of construction, subject to provisions of excepted risks and special risks

Thecontractorshall at hisownexpensarrangefor thesafetyin hisoperationsasrequired.Safety
provisionsshall beasperthelatestsafetymanualspublishedoy Indian Standardnstitution,
StatuaryRules Regulation@ndProvisionsof contractconditions.

Clearance of Site

TheContractorshallhaveto removeall malbaandotherunwantednaterialsfromsiteofwork,
beforehandingoverHVACinstallationto theEngineerin-charge. Thework shallnotbetreatedas
complete in all respects unless these requirements are fulfilled by him. In the event of tt
Contractorfailing todoso, theEngineerin-chargeshallhavetheright to getthesiteclearedat

his expenses.

After Sales Services

The HVAC Contractor shall ensure adequate and prompt after sales service in the form
maintenanc@ersonnelndsparesasandwhenrequiredwith a viewto minimizingthebreakdown
period.Particular attentionshallbegivento ensurethatall sparesare easilyavailableduring

the normalife of theinstallation.
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TECHNICAL SPECIFICATIONS

1.0 EQUIPMENT

DOUBLE SKIN AIR HANDLING UNITS (Dx TYPE COMPATIBLE WITH VRF ODUS)

Scope

Thescopeof this sectioncompriseof supply,erection,testingandcommissioningf doubleskin
construction air handling units, conforming to these specifications and in accordance witl
requirement®fdrawingsandschedulef quantities.

Type

The air handling units shall be double skin construction,draw-thru type comprisingof
various sectionsuchasfilter section,coil sectionand fan sectionfactory assembleds
elaboratedn drawingsandschedulef quantities.

Capacity

Theair handlingcapacitiesmaximunmotorrating, andstaticpressureshallbeasshownon
drawings,appendiceandschedulefquantities.

Housing/Casing

Thehousing/casingftheair-handlingunit shallbeof doubleskinconstructionThehousingshall
besoconstructedhatit canbedeliveredatsitein total/semknockdownconditionsdepending
upon thdocation.

The framework shall be extruded aluminium hollow sectionsfilled with preformed
insulation section. Frames shall be assembled using mechanical joints to make a sturc
andstrong framework for variolusections.

Doubleskinpanels(eachnot exceeding50mmwide) shall be madeout of 24 gaugepre painted
galvanizedsteelsheebnoutsideand24 gaugeplain galvanizegsheeinsidewith 50mmthick
injectedPU foaminsulationin betweenThesganelsshallbeboltedfrominsideontothework
framewith softrubbergasketsn betweerio makethejointsair tight.

Frame work for each section shallbe providedwith thermal break profiles and bolted
together withsoft rubber gasketn betweerto makethejoints air tight. Suitabledoorswith
pressuralie castaluminiumhingesandlatchesshallbe providedfor accesgo variouspanelsfor
maintenanceT heentirehousingshallbemountednsteelchanneframework.
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Marine light, view windowand proximity switchto be providedin the casingof eachAir
handling unit.

Drain panshallbeconstructesutof 18 gaugestainlessteelwith necessarglopetofacilitate

rapid removal of condensatewater. Drain pan shall be insulated with closed cell

elastomeric insulatiomaterialasrequired.Necessargupportswvill beprovidedto slidethe

coil in thedrain pan.Outletshall be providedfrom the drain panin a mannerthat access
panelcanbeopened withoutisconnectinghedrain pipeconnection.

Motor and Drive

Fanmotorsshallbehigh efficiencylE-02 suitablefor operationon415+ 10%volts,50cycles3
phase, squirrel cage, totally enclosed fan cooled with3Rprotection. Motors shall be
especiallydesignedor quietoperationandmotorspeedhallnotexceed 440RPM. Drive to fan
shall be provided through bedlrive arrangement. Belts shall be of the-@sistant type.
Minimumefficiencyof motorsshallbe85%.

The fan shdl be forward/backward curved DIDW type. The whed and housing shall be fabricatedin
galvanizedteelconstructiorasper manufacturestandard.Thefanimpellershallbemountedon
a solid shaftsupportedto housingwith angleiron frameand pillow block heavyduty ball
bearings.ThempellerandfanshaftshallbestaticallyanddynamicallypbalancedThefanoutlet
velocityshallnotbemorethan1800FPM (9.2MPS).Fanhousingwith motorshallbemountedn
acommorsteebasemountednsidetheair handlinghousingonanti-vibrationspringmountsr
rubberturretmountsThefanoutletshallbeconnectedo casingwiththehelpoffire retardant
canvasskanshallbeselectedor highefficiency.

Cooling /Heating Coils

Direct Expansiorcoilsshallhaveappropriatetubedia. andwall thicknesssspecifiedoy the VRF
Systen©OEMwith aluminunmfinsfirmly bondedo coppertubesassembleth zinccoatedsteel
frame.Faceandsurfaceareasshallbesuchastoensurgatedcapacityfromeachunitandsuch
thatair velocityacrosseachcoil shall notexceedbO0FPM. Thecoil shall be pitchedin the

unit casingfor properdrainage.Eachcoil shallbefactorytestedat 21Kg/Sqcnair pressure
under water. Tubes shall be hydraulically/ mechanically expanded for minimum therma
contactresistanceavithfins.Fin spacingshallbel1to 13finsperinch(4to5finspercm).TheVRF
SystenOEMshallprovidethenecessaripx ExpansiorValvekitsaspersystenaesign.

Filters

Each unit shall be providedwith factory assembledilter sectioncontainingpre i filters
havingcleanable type synthetic air filters, having anodized aluminum frame. Wherever MER\
13filters are requiredto beinstalled,unit shall be providedwith factory fabricatedplenum
chamberin double skin construction agescribed above for casing specifications. The
media shall be supportedith HDPE meshon onesideand aluminummeshon other side.
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Filter facevelocity shall notexceeb00 FPM (2.54 MPS). Filters shall fit soasto preventby-
passHoldingframesof aluminumshallbeprovidedfor installinganumberoffilter cellsin banks.
Theseellsshallbeheldwithinthe framedbyslidingthecellsbetweemuidingchannels.

Accessories

Thefollowingaccessoriemayberequiredatair handlingunits,thedetailedspecificationsire
giveninindividualsectionsandquantitieseparatelylescribedntheschedulefquantities.

a. Thermostaticexpansionvalvesfor each3 row coil set.

b. Cooling/heating thermostats as per sectionO! O O1 Cdniioks And Instruments" shall be
locatedin return air stream.

C. Condensate drain piping up to sump or floor drain in air handling unit rooms as
described in section'Piping".

d. Vibration isolation padsfor mounting of Air Handling Units on PC(blocks (225 x 225 x 225
PClocksshallbe provided by other agencies)

Performance Data

Air handlingunitsshallbeselectedor thelowestoperatingnoiselevel. Technicalsubmittalof
air handlingunitsshall be preparedfor Engineer In Charg@& approvalprior to procurement
as mentioned underelevant clause of Special Conditions.Fan performancerating and
powerconsumption characteristicshall be submittedand verified at the time of testingand
commissionin@fthe entireinstallation.

Testing

Cooling/heating capacitpf various air handling unit models shall be computed from the
measurementsgfair flowanddryandwetbulbtemperaturesfair enteringandleavingthecoil.

Air flowmeasurementhallbecarriedoutbyananemometesindtemperatureneasurements

by accurately calibrated thermometers. Computed results shall conform to the specifies
capacitiesandquotedratings.Powerconsumptiorshall becomputedrom measuremenisf
incomingvoltageandinputcurrent.

1.2  Dx-SPLITTYPEAIRCOOLEDVARIABLE REFRIGERANT FLOW PACKAGES

1.2.1 Scope

The scope of this section comprises of supply, installation, testing and commissioning of
containedair cooledsplit type variable refrigerant flow packagesachcomprisingof an outdoor
and multiple indoor ductable/neductable units conforming to these specifications and in
accordancawith therequiremenbfdrawingsandschedulefguantities.

TheEnergyEfficiencyRatio(EER)for thecompleteunit shallcomplywith ASHRAE0.1-2001 table
6.2.1 B attached as under.
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ASHRAE STANDARD 90.12001

Electricity Operated Unitary and Applied Heat Pumps-Minimum Efficiency
Requirements.

Equipment | Size Heating Sub- Minimum Test
Type Category | Section Type | Category or | Efficiency Procedure
Rating
Condition
Air Cooled | <65,000 | All Split System | 10.0 SEER ARI 210/240
(Cooling | Btu/h°
Mode) Single 9.7 SEER
Package
>65,000 | Electric Split System | 10.1 EER
Btu/h and | Resistance and Single
<135,000 | (or None) Package
Btu/h)
All other Split System | 9.9 EER
and Single
Package
>135,000 | Electric Split System | 9.3 EER ARI 340/360
Btu/h and | Resistance and Single
<240,000 | (or None) Package
Btu/h)
All other Split System | 9.1 EER
and Single
Package
>240,000 | Electric Split System | 9.0 EER
Btu/h Resistance and Single | 9.2 IPLV
(or None) Package
All other Split System | 8.8 EER
and Single 9.0 IPLV
Package

Section 12 contains complete specifications of the referenced test procedure, including the
referenced year version of the test procedure.
IPLVsare only applicable to equipment with capacity modulation.
Single-phase air cooled air -conditioners <65,000 Btu/h are regulated by NAECA. SEER value is
those set by NAECA.
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1.2.2 QOutdoor Unit

Outdoorunit shall befactoryassembledyoodfor outdoorinstallation,constructed

out of heavy gauge MS panels with weather proof painting. The units shall be
factory wired withnecessary controlduly testedprior to dispatchconformingto
thefollowingspecifications.

a. All outdoor units shall consist of minimum two scroll compressors, both with
inverter drive, capableto operateevenwhenonecompressoris unserviceable.

b. OQutdoor units of 16 HP or above shall consist of minimum two separate inverter driven
COmMpressors.

c. Theunits shallbeprovided with duty cyclingarrangementfor multiple inverter compressors.

d. The outdoor unit shall be modular in design to facilitate installation one after
another closeto eachother. Preferencewould be givento compactunits having
smallerfootprint.

e. Outdoorunits shouldberuggedof anti-corrosion design.

f.  Theoutdoor unit shall comprise of sub cooling feature to effectively usethe entire
coil surface through proper circuit/bridge in order to prevent flushing of
refrigerant owingto largelengthof piping.

g. Thecondensingunit shallbeprovided with state-of-the-art microprocessorbasedcontrol
panel.

The outdoor unit shall be provided with Aero spiral design fan exhibiting low
noise level characteristics complete with aero fitting grille to facilitate spiral
discharge ofirflow to effect reductioim pressurdossesThefanshouldoecapable
torespondoexternaktaticpressuref5 mm.

Thecondensinginitshallbedesignedofacilitatefail safeoperatiorwhenconnected
tomultiple indoorunits.

Following safetydevices shall be integral part of the outdoor unit:

A High pressureswitch
A Fandrive overload protection switch
A Fusibleplug

Overload relay including overload protection for inverter driven compressor.

1.2.2.1 ScrollCompressor

Thescrollcompressoshallbeanindustrialqualityrugged castiron, directhermatic
compressowith scroll plates suction& dischargeservicevalvesThecompressoshall
becompletewith straight suctiortube,centrifugaloil pump,oil chargingvalve,oil level
sight glass, crank case heater and check valve on the scroll dischargeport. The
compressoshall be completewith the provisionof two-point lubrication for each
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motor bearing. The compressorshall be completelyenclosedin a chamberwith no
leakage path and providing the capability for scroll plates to separate.The
compressoshall be providedwith industrial solid motor mountsinternal motor
protectionand vibration isolation pads. Eaclcompressoshall be independently
wiredandpipedtoits owncircuit for efficientoperation& easeof maintenanceTlhe
compressospeedhallnotexceed000RPM.

Thecompressoshall be capableof functioningwith inverter control aswell. The
inverterdriven compressahallpreferablybewithreluctancedCinverterfor higher
efficiencyandreliability.

1.2.2.2 Condenser

Condenser shall be amooled type, suitable for outdoor installation and shall be
suitable foroperatingit 46 degC db and24 degC wb temperaturesCondenseshall be

in coppertube & aluminiumfin construction.Condenseroil shall be of minimum4 rows
deepandthefin spacingshall not exceed 2mm. The maximum face velocity across the coll
shall not exceed 215 MPM. The conderfs@meshall be constructedrom heavyduty
galvanizedsteel.

The condenser fanfshall be of propeller type with 900 RPM variable voltage
electric motor completevith IP-55 protection.Motor shall be speedcontrolledto
ensurea stableoperationfor varyingambientbyafactoryfitteddirectactinghead
pressureactivatedvariable speed drive. The condenseshall be completewith
provisiondor refrigerantpipingconnectionsshutoffvalvesand anyotherstandard
accessoriensecessaryiththeequipmensupplied.

1.2.3 Anti CorrosionProtectiveTreatmentassociatedvith CondensingUnits, piping, Joints and
U bends& refrigerant piping betweeroutdoorandindoor units.

All interconnectingiping, joints andU bendswithin thecondensinginit shall be
paintedwith two coats of clear transparent polymer coating for protection
againstcorrosion from ambient air pollution.

Two coatsof protectivecoating shall be applied. Eachcoat shall havedry film

thicknessf 35 micronor more.Thecoatingshallbestrong flexibleanddurable.lt

shallhavegoodadhesivand abrasiorresistancelt shall beresistantto moisture,
UV, acid, alkali and other chemicalsand capableof functioningbetween25° C

and15C.

The polymer shall be obtained by the mixing of Basenomer with a hardener
/ polymerizor. It may brush applied or with the adea suitable gun.

1.2.4 Indoor Units
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Theindoor unit shall be basicallya fan coil unit suitablefor wall, floor andunder
ceilinginstallationof varioustypesconformingo thefollowingspecifications.

Indoor unitsshall be eitherceiling mountedcassettaype,wall mountedype,floor
mountedtype or ceiling mountedductable type in conformity with the design
drawingsand scheduleof quantities. Eachunit shall be providedwith electronic
controlvalveto modulateflow of refrigerantthroughthe cooling coil respondingo
thespaceneatloadvariations.

Each indoor unit shall consistof PID controller for maintaining designroom
conditions besides microprocessdrasedthermostatfor cooling/heating.The
indoor unit shall also be providedwith wired LCD type remotecontroller which
shallmemorizehelatestmalfunctioncodefor easein maintenanceThecontroller
shallincorporateselfdiagnosticfeatures.Suchremotecontrollers associatedith
cassettaype and hi-wall type indoor units shall incorporateinbuilt featureto be
abletochangdanspeedndangleof swingflapindividuallyasdesiredbytheuser.

The ceiling mounted2 way/ 4 way cassettaypeindoor units shall compriseof an
attractive mouldedABSplastic exterior enclosureprovidedwith four way supplyair
grillesontheperipheryand squarereturnair grill atthecentrewithfilter behind Each
cassetteypeindoorunit shallconsistof high efficiencypaddletypecondensatevater
pumpto facilitate forceddisposalbf condensatavaterandlow gasdetectiorsystem.

The hi-wall indoor units shall be suitablefor installationon thewall preferablyat
lintel level. Thespecificationshallotherwisebesimilarto above.

Ceiling mountedductableindoor units shall compriseof high static centrifugalfan,
directdrivenor beltdriventhroughTEFCsquirrelcageinductionmotorsuitablefor
moderatemounbfductwork.
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1241

1242

1243

Thehousingshallbeoflight weightconstructiorfabricatedoutofpowdercoatedjalvanizegheet
steel single skin panels, internally insulated with 9mm thick closed cell elastomeric insulati
material.

Coolingcaoil

Coolingcoil shallbeof thefin andtubetype,havingaluminiumfins, firmly bondedo seamless
copperttubesFaceandsurfaceareasshallbesuchasto assurgatedcapacityandtheair velocity

acrossthecoil shallnotexceed 70MPM. Thecoil shallbefactorytestedunderwaterat 21 Kg/Sgcm
air pressure.

FanSection

Thefanassociatedvith nonductableindoor unitsshall be dual suction,aerodynamicallydesigned,
multi blade type, statically-dynamicallybalancedto ensuresmoothcirculation of air exhibiting
lower noiselevel. Thefan shall bedirectdriventypemountedirectly on motorshaftsupported
fromthe housing.

Fan associatedwith ductable indoor unit shall be centrifugal double inlet double width
forward curvedype,preferablywith variablepitch pulleys.Thefan housingshall bestatically
dynamically balancedtworksto ensurenoiseandvibrationfreeoperation.

Filters

FiltersshallbeasperASHRAE standardsThefiltersshallalsobehigh efficiencylonglife,, cleanable,
syntheticfibre mediaof approvednake Velocitythroughfiltersshallnotexceed 05SMPM.
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1.2.4.4 Commissioning Filters (OnlyPre-filters)

Eachindoorunitshallbeprovidedwithonesetofcommissioninglters. Thefilters shall
bereplaced wittpre-filters aftercommissioningf thesystem.

1.2.45 Insulation

All indoor unit shall be factory insulatedwith minimum9 mm thick closedcell
elastomeriénsulation material towards thermal/acougtieatment.

Drain pan shall be insulated with minimum 9mm mm thick closed cell elastomeric
insulation materialFixing of coil sectionanddrain panshallbedonein suchawayto
avoiddirectmetalcontact withany other un-insulatedmetalpart in order to avoid
condensation.

Condensatdrain pipingaroundtheindoor unit shallalsobeinsulatedwith minimum
9mmthick closedell elastomerignsulationpreferablyin tubingform.

1.2.5 RefrigerantPiping

The copper refrigerant piping shall be carried out neatly enclosed between two
cable trays to connect outdoor and indoor unit and shall run along with
wires/cables suitable fdR410arefrigerant.Therefrigerantpipingshallbecarriedout

using hard drawn copper pipes & readymade coppefittings for pipe diameter
exceedind.9mm.

Pipinglessthan19mmnshallbecarriedoutusingsoftseamlessoppermipes.Jointsshallbe
affectedby soldering/brazing process using silver rods. Suitable sleevesshdl be provided at
all wall crossings asrequired.All pipesleeveshallbesealedvithfire retardantsealant.
The refrigerant circuit shall includeliquid line and gas shutoff valves besides
expansiorvalveat theendof condenserTherefrigerantpiping shall be carefully sized
with necessarjreadersandshouldconsistof accessoriegmcludingY-joints.

After the refrigerant piping installation has beencompletedthe refrigerant piping
systenshall be pressurgestedusingnitrogenat pressureof 350 psig. Pressureshall be
maintainedn the systenfor 24 hours.Thesystenshallthenbeevacuatedo minimum
vacuunmequivalento 500u andheldfor another24 hoursprior to commencemeiatf
gascharging.

All refrigerantpipesshallbeproperlysupportecandanchoredothebuildingstructure
usingsteel hangergnchorspracketsaandsupportsvhichshallbefixedtothebuilding
elemenby meansof inserts or expansion shields of adequsitee and numberto
supporttheload imposed thereon.
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All joints of refrigerant pipes shall be identified & marked with paint/tape
indicating joints.

Theliquid andsuctionrefrigerantlinesincludingall fittings, valves straineretc.shall
be insulated with 13 mnthick closed cell elastomeric insulation material
preferablyin tubing form asspecifiedin Scheduleof Quantities.

To protectnitrile rubberinsulationassociatedvith exposeaopperpiping from degrading
dueto ultra violetrays & atmosphericconditions,it shall be coveredwith polyshieldcoating.
Fiberglasstape shallbehelicallywrapped& appliedwith twocoatsofresinwith hardeneito
givesmootHinish.

The recommended wall thickness of copper pipes being used for VRF application
using high pressure refrigeranR 410 a, is as under:

Copper Pipe Outer dia (mm) | Copper tube wall thickness (mm)
Minimum requirement

Dia 6.4 0.8

Dia 9.5 0.8

Dia 12.7 0.8

Dia 15.9 1

Dia 19.1 1

Dia 22.2 1

Dia 25.4 1

Dia 28.6 1

Dia 31.8 1.10

Dia 34.9 1.21

Dia 38.1 1.32

Dia 41.3 1.43

1.2.6 CENTRALIZED REMOTE CONTROLLER(TOUCH SCREENTYPE)

A multifunctional compact centralized controller shall be provided with the system.

TheGraphicControllermustactasanadvanceair conditioningmanagemergystem
to facilitate completecontrol of VRF air conditioningequipment]t shouldbe user
friendly throughits touch screencondisplayandcolor LCD display.

It shallbeableto controlupto severalgroupsofindoorunitswith
thefollowing functions:

Starting/stoppingf Airconditonersasa zoneor groupor individual

unit. Temperatureettingfor eachindoorunitor zone.
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aSi\é\]/cig:Vr\}ing between temperature controls modes, switching of fan speed and direction of

enabling/disabling of individual remote controller opeoat

Monitoring of operation statussuch as operation mode & temperaturesetting of
individualindoor unit,maintenancéenformationandtroubleshootingnformation.

Display of air conditioner operation history.

Daily managemerdutomatiorthroughyearlyscheduldunctionwith possibilityof various
schedules.

Thecontrollershallcompriseofwidescreeruserfriendlycolor LCD displayandcanbe
wired by a nonpolar 2 wire transmissiorncable upto a distanceof 1 km away from
indoorunit.

UNIFIED ON/OFF CONTROLLER

Unified ON/OFF controller shall be supplied as optional accessory.

The controller shall be able to control minimum15 groups, eachgroup containing
maximuni6 indoorunitsor 128 indoorunitswith thefollowingfunctions
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On/Off as a zone or individual unit.
Indication of operation condition of each

group.Select one of 4 operation modes.

SCHEDULE TIMER

A schedule timer shall be supplied as an optional accessory. The timer shall be able to s
operation schedule for alhdoor units. The timer shall be able to set 8 pattern of schedule
combined with centralized controller.

3 Dx-SPLIT PACKAGES

131

1311

Scope

The scope of this section comprises supply, installation, testing and commissioning of s
containedair cooled split type air conditioning units each comprising of an outdoor and
single/twin indoor units conforming to these specifications and in accordance with th
requirement of drawings and schedule of quantities.

Outdoor Unit

Outdoorunitshallbeanair cooledcondensinginitsuitablefor outdoorinstallationconforming
to the followingspecifications.

Unit Base &asing

Basepanelshallbeconstructeautof fabricatedsteelstructureof adequatesize Casingpanels
shall beof 1.2 mmthick, weldedconstructionremovabletypeto provideeasyaccesgo equipment
andshallbebonderizegndpainted.Casingshallbecompletewith dischargeoutlets grilles, space
for refrigerationequipmentfans,condensecoil etc.
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1.3.2

1321

Compresso

ScrollCompressor

The scroll compressorshall be an industrial quality rugged, cast iron, direct hermatic
compressowith scroll plates suction& dischargeservicevalves.Thecompressoshallbecomplete
with straight suctiortube,centrifugaloil pump,oil chargingvalve,oil levelsightglass,crankcase
heaterand checkvalveonthescroll dischargeport. Thecompressoshall be completewith the

provisionof two-point lubrication for eachmotor bearing. The compressorshall be completely
enclosedin a chamberwith no leakagepath and providing the capability for scroll platesto

separateThecompressoshallbe providedwith industrial solid motormountsinternal motor

protectionandvibrationisolationpads. Eaclicompressoshallbeindependentlwiredandpiped

to its owncircuit for efficientoperation& easeof maintenanceThecompressospeedshall not

excee@000RPM.Invertorcompressorshall beprovidedwherecalledfor in BOQ.

1.3.2.2 Rotary Compressor

The rotary compressorshall be an industrial quality rugged, cast iron, hermatic/ semi
hermatic compressawith capacitycontrol sidevalve,oil sumpheater& differential pressure
refrigerantoil flow systemThecompressoshallbe providedwith multiplepressurdubricated
rolling elementbearing group shall supportthe rotating assembly Suitableoverload protection
shall be provided & necessaryisolating valvesshall be provided at suction& discharge.The
compressoshall be fitted with electrically operated oil heaters with built in thermostats. The
heaters shall be shall beutomaticallyactuatedwhenthe compressois stoppedNecessaryime
delayshallbeprovidedfor restart ofcompressor.

Thecompressoshall beprovidedwith industrial solid motormountsnternal motorprotection
and vibrationisolationpads Eachcompressoshallbeindependentlwiredandpipedtoits own
circuit forefficientoperation& easeofmaintenancel hecompressospeedhallnotexcee@000
RPM.Invertorcompressorshallbeprovidedwherecalledfor in BOQ.

1.3.2.3 Condenser

Condenseshallbeair cooledn coppertube& aluminiunfinsconstructionCondensershallbe
completewith provisionsfor refrigerantpiping connectionsshutoff valvesandanyotherstandard
accessoryecessaryiththeequipmensupplied.

1.3.2.4 CondenserFan

Fan shall be preferably propeller type suitable for fractional horse power drive wibIP
protection.
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1.3.3 Indoor Unit

The indoor unit shall be basically a fan coil unit suitablefor wall, floor and under ceiling
installationof varioustypesconformingo thefollowingspecifications.

Indoorunitsshallbeeitherceilingmountedassettéype wallmountedype floor mountedypeor
ceilingmountediuctabldaypein conformitywiththedesigrdrawingsandschedul®fquantities.

Each indoor unit shall consistof PID controller for maintaining designroom conditions
besideamnicroprocessobasedthermostatfor cooling. Theindoor unit shall also be providedwith

wired LCD typeremotecontrollerwhichshallmemaorizehelatestmalfunctioncodefor easen

maintenance. TheontrollershallincorporateselfdiagnostideaturesSuchremotecontrollers
associatedavith cassettéypeandhi-wall typeindoa unitsshallincorporateinbuilt featureto be
ableto changefan speedandangleof swingflap individually as desiredby the user. The ceiling

mountedcassetteype indoor units shallcompriseof anattractivemouldedABSplasticexterior
enclosurgrovidedwith fourwaysupplyair grillesontheperipheryandsquarereturnair grill at
thecentrewithfilter behind.

Eachcassettaypeindoor unit shall consistof high efficiencypaddletypecondensatevaterpumpto
facilitateforceddisposabfcondensatevaterandlow gasdetectiorsystem.

The hi-wall indoor units shall be suitablefor installationon thewall preferablyat lintel level.
Thespecificationshallotherwisebesimilarto above.

Ceiling mountedductableindoor units shall compriseof high staticcentrifugalfan, directdrivenor
beltdriventhroughTEFC squirrel cageinductionmotor suitablefor moderateamountof duct
work. Thehousingshall be of light weight constructionfabricated out of powder coated
galvanizedsheetsteel single skin panels, internally insulated with 9mm thick closed ce
elastomeric insulation material.

1.3.3.1 Coolingcall

Coolingcoil shallbeof thefin andtubetype,havingaluminiumfins, firmly bondedo seamless
copperttubesFaceandsurfaceareasshallbesuchasto assuragatedcapacityandtheair velocity

acrosshecoil shallnotexceed 70MPM. Thecoil shallbefactorytestedunderwaterat 21 Kg/Sqcm
air pressure.

1.3.3.2 FanSection

Thefanassociatedvith nonductableindoor unitsshall bedual suction,aerodynamicallydesigned,
multi blade type, statically-dynamicallybalancedto ensuresmoothcirculation of air exhibiting
lower noiselevel. Thefan shallbedirectdriventypemountedirectly on motorshaftsupported
fromthe housing.

Page67 of 166



Fan associatedwith ductableindoor unit shall be centrifugal double inlet double width
forward curvedype,preferablywith variablepitch pulleys.Thefan housingshall bestatically
dynamically balancedtworksto ensurenoiseandvibrationfreeoperation.

1.3.3.3 Filters

Filters shallbecleanable synthetidibre mediaof approvedmake Velocitythroughfilters shall
not exceed05SMPM andpressuralropacrosdilters shallnotexceed mmofWG.

1.3.3.4 Insulation

All indoor unit shall be factory insulatedwith minimum9 mmthick closedcell elastomeric
insulation material towards thermal/acougtieatment.

Drain pan shall be insulated with minimum 9mm mm thick closed cell elastomeric insulati
material. Fixing of coil sectionanddrain panshall bedonein sucha wayto avoiddirect metal
contact withanyotherun-insulatedmetalpartin orderto avoidcondensation.

Condensatalrain piping aroundthe indoor unit shall also be insulatedwith minimum9mm
thick closedell elastomerignsulationpreferablyin tubingform.

1.3.4 RefrigerantPiping

Thecopperrefrigerantpiping shall be carried out neatlyto connecioutdoorandindoor unit/s
and shallrun along with wires/cablesTherefrigerant piping associatedvith ductableunits
shall be carried out usinghard drawn copperpipes& readymadeopperfittings for pipe diameter
exceeding 19mnPRiping lessthan 19mmshall be carried out using soft seamlessopper pipes.
Joints shall be affectedby soldering/brazingprocessusing silver rods. Suitablesleevesshall be
providedat all wall crossingsasrequired.Therefrigerantcircuit shallincludeliquid lineandgas
shutoffvalvesatthe end o€ondenser.

Aftertherefrigerantpipinginstallationhasbeencompletedtherefrigerantpiping systenshall
be pressuretestedusingnitrogenat pressureof 21Kg/ Sgcm.Pressureshall be maintainedin the
systentfor 24hours.Thesystenshallthenbeevacuatedo minimunmvacuunequivalento 700mm
Hgand heldor another24hoursprior to commencementgascharging.

All refrigerantpipesshall be properly supportedand anchoredto the building structureusing
steel hangersanchors,bracketsand supportswhichshall be fixed to the building elementoy
meansof inserts or expansion shields of adequsitee and numberto supportthe load
impo sedthereon.
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The liquid and suctionrefrigerant lines including all fittings, valves,strainer etc. shall be
insulated with 13 mnthick closedcell elastomeric insulation material preferabin
tubing form as specifiedin Scheduleof Quantities.
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To protectnitrile rubber insulation associatedwvith exposedcopper piping from
degradingdueto ultra violetrays & atmosphericconditions,it shall be coveredwith
polyshieldcoating. Fiberglasstape shall be helically wrapped& appliedwith two
coatsofresinwithhardenetogivesmootHinish.

Testing

Cooling/heating capacity of various air handling unit models shall be computed
from the measurements air flow and dry and wet bulb temperaturesof air
enteringand leavingthe coil. Air flow measurementshall be carried out by an
anemometeandtemperatureneasurementsy accurately calibrated thermometers.
Computed results shall conform to the specified capac#i®s quotedratings.
Power consumptiorshall be computedrom measurementsf incoming voltage

and inputurrent

1.4 INDUSTRIAL FANS

141 CENTRIFUGAIFANS

Centrifugalfans shall be of high efficiencyforward/backwardcurvedapprovedmake
DIDW/SISWof specified Class and arrangement complete with access door, squirrel
cage induction motor, V bellrive,beltguardandvibrationisolators. Typedirection

of discharge/ rotation, and motor position shallbe as per the Approvedfor
Constructiorshopdrawings.Thefanshallbecompletevith the following:

Housing:

Housing shall be constructedout of heavy gauge galvanizedsheetsteel welded/bolted
construction Housingfor mountingofblowershouldbestrongenoughoholdthebearings
preferably with twin rib spider arrangement. It shall be rigidly reinforced and
supported by structurangles. Split casinghall be providedon larger sizesof fans,
howevemneoprengackingshouldbeprovided throughouwsplit jointsto makeit air tight.

18 gaugegalvanized wire mesimlet guards of 5 cm sieves shall be provided on
both inlets. Housinghall be providedwith standardcleanoutanddoor with quick
locking tensionhandlesand neoprenegasket.Rotation arrow shall be clearly
markedonthehousing.

Fan Wheel:
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Fan Wheelshall be backwardcurvednon-overloadingtype OR forward curvedtype.
Fanwheeland housingshall be staticallyanddynamicallybalanced conformingto
standardG 2.5. Fan outlet velocityshall not exceed?000FPM (610 MPM) and
maximunfanspeedhallbel000RPM.

Shatft:

Shaftshall be constructedof high quality steel,turned, ground

andpolished Bearings:

Bearings shall be of ball bearing, taper lock type for-aéitinment, mounted directly
on the fan

housing.Bearingsshall be designecespeciallyfor quiet operationand shall be of the self
aligning,oil greasepackpillow blocktype.

Motors

Fanmotorshallbehigh efficiency EFF -3 suitablefor operationon415+ 10%volts,50
cycles3phase Aowersupply.Themotorshallbe TEFC,squirrel cageinductiontype
havingtwo speedand IP-55 protectionprovidedwith classé Bir@sulation,centrifugal
fans,wheneveusedfor smokeventingduty, motorshall bewith class6 Hidsulation.
Motor nameplatehorsepower shall exceedbrake horse power by a minimum of
20%.

Motor shall be designedespeciallyfor quiet operationand motor speedshall not
exceedl1450 rpm. Thefan and motor combination selectedfor the particular
required performanceshall be energy efficienensuringlowest noiselevel. The
motorshallbeofapprovednake.

Drive

Drive to fan shall be provided through belt with adjustable motor sheaveand
standardbeltguard. Beltshallbeoftheoil resistantype.

Vibration Isolation:

MS base shall be provided fboth fan as well as motor, built as an integral part,
and shall be mounted on a concrete foundation through vibration isolators of
approved make or cushy foot mountingseconcretdoundationshallbeatleastl5

cm abovethe finishedfloor level or as shown inapprovedfor constructionshop
drawings.
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1.4.2

1.4.3

INLINE FANS

Inline fan shallincorporateapprovedmakeSISWdirect driven CentrifugalFan with TEFC
motorwith IP- 44 protection.Thefanassemblghallbeencasedh a sheetmetalhousing
of 22gaugeGSSandwith necessarinspectiorcoverwith propergasketassemblyThe
fanmaterialshallbegalvanizedsheetsteel. Flangesshall be providedon bothsidesof the
Inline fan to facilitate easyconnection.Flexibleanti- vibrationjointsshallbeprovidedto
arrestvibration beingcommunicatedo other equipmentonnected tdhe Inline fan.
Motor shallbesinglephase/thre@haseasperrequireddutyconditions.

All singlephasdansshallbeprovidedwithspeedegulatorwhileall threephasdansshall
be provided withopposedblade damperin GSSconstructionat fan outlet for air
balancing.All inline fans shall be internallylined with 15mmthick opencell nitrile
rubberinsulationtoachievenoisdevelof40db.

PROPELLERFANS

Propellertype,Ring/Diaphragnmountedansshallbeequippedvitha TEFCSingle
phasemotor with theimpellermounteddirectly ontheshaft. Thebladesshall be
die formedsteel.Thefan shallbefitted with gravity typelouvers.The speedof
fanshallnotexcee®@00RPM. Thefan speedangoupto 1400RPMonlyin case
offanshavingdiameternf305mm.
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Installation

a) The Contractor shall supply all foundation bolts, base frame wherever required, vibration
eliminators etc. and shall ensure that all the above accessoriesare placed securely in proper position
while the foundation is cast.

b) Vibration eliminators shall be provided with an efficiency of not lessthan 80% wherever
necessary.

c) Faninlet andoutlet connectionsshall be affectedusingnew generationwith flexible canvas
wherever necessary.

Testing

All the fans shall be tested for performance and the following test results shall be furnishe

a. Air flow rate in CFM.
b. Staticpressureatthe fansupply end.

Painting

On completion of therection and testing, the outside of the fans shall be painted with two
coats of Synthetic Enamel paint of approved color over and under coat of primer.

144 AXIAL FLOW FANS:

FansshallbeVanetubeaxialtypeofapprovednakecompletavithmotormountdirectdrivenand
vibrationisolationtypesuspensiomarrangemenasperapprovedor constructiorshopdrawings.The
fanshallbecompletewith thefollowing:

a. Casing:

Casingshall beconstructedut of heavygaugegalvanizedsheetteel.Fan casing,motor
mountshallbeofweldedsteelconstructionMotor mountingplateshallbeminimun20mm
thickandmachinedoreceivemotorflange.Casingshallbeprovidedwithwidehingeddoor
whichopensasilyfor removalof wheel shaftandbearings A smallinspectiondoorwith
handleandneoprengaskeshallalsobeprovided.

Casing shall have flanged connection on both ends for ducted applications.

Supportbracketsfor ceiling suspensiorshall be weldedto the casingfor connectionto hange
bolts.Casingshallbebonderizedprimedandfinishcoatedwvith enamepaint.
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Vertically mountedfans shall also be installed in the samemanner, however,fans shall be
equipped with thrudbearings.

b. Rotor:

Rotorhubbladesshallbedie castaluminumalloy constructionBladesshallbedie formed
aerofoil shapedor maximunefficiencyandshall vary in twist andwidth from hubto tip
to effeciequalair distributionalongthebladelength.Tip clearancebetweenmpellerand
fan casingshouldbe 1% of diameter.Fan bladesmountingon the hub shall be statically
and dynamicallybalanced Extendedyreaseleadsfor externallubrication shall be provided.
Thefan pitch control maybe manuallyreadjustedat site uponinstallation,for obtaining
actualair flow valuesasspecifiedandquoted.

C. Motor:

Motor shdl be high efficiency 1E03 (where called for in the Schedule of Quantities) of

approvedmnakesquirrelcage totally enclosedfancooledstandardroundframe,constant
speedcontinuousluty,singlewinding,suitablefor 415+ 10%volts,50Hz,3 phasgpower
supply,providedwith ClassF/H insulation (wherecalledfor in the Scheduleof Quantities)

Motornameplatehorsepowershallexceedbrakehorsepowerbyaminimunmof15%.Motor

shallbespeciallydesignedor quietoperation.Thespeedfthefansshallnotexceed. 000
RPM for fans with impeller diameter300mm,and 1440 RPM for fans with impeller
diameter 300mnor more. For lowestsoundlevel, fan shall be selectedfor maximum
efficiencyor minimumhorsepowerMotor conduitboxshallbemountednexterioroffan

casing,andlead wiresfrom the motorto the conduitboxshall be protectedfrom the air

streamby enclosingn a flexible metalconduit. Themotor shouldwithstandfire up to 2

hoursat250degC where calledor in theSchedul®f Quantities.

All normally operating fans (i.e. excluding emergency only) shall have 6 pole motors

d. Vibration Isolation:

The assembly of fan and motor shall be suspended from the ceiling byowilsatation
suspension of rubber in shear type of approved make.

e. Accessories

The following accessories shall be provided with all fans.

i. Outletconefor static pressureregain.
. Inlet cone.

Fan silencers may be provided where specifically callethf@chedule of Quantities.
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1.5

Fansshallbefactoryassembledndshippedvith all accessoriefactorymountecandfanshallbe
AMCAcertifiedfor sound& air performance.

All rotorsshallbestaticallyanddynamicallybalancedasperAMCA204-05standardoaminimum
of B\L3level.

Theminimumacceptableotal efficiencyofthefansshallbe70%andthesoundpressureshouldnot
exceed 80 db(A) at a distance of 3 meters. When measured in a hemispherical surface
reverberantoomconditionsFanperformancehallbebasedntestsconductedn accordanceo
AMCA210for air performanceand AMCA 300for Inlet soundpowerlevels.Thesegansshall be
licensedo beartheAMCAsealfor air andsoundperformance.

All theHigh Temperaturé-ansshouldeitherbe EN-1210%3 or UL testedfor High Temperature
(UL Power& SmokeVentilationlisted)for a minimumof250DegC for a minimumof 2 Hrs and
shouldoe UL or CHabeled.

AIRWASHERS

Scope

Thescopeof this sectioncomprise®f supply installation,testingandcommissionin@f packaged
typeDoubleSkinAir Washersfspecificcapacitysetforthintheil Sc¢c h efQulaet i t i e s

Thehousing/casingf theair washershallbeof doubleskinconstructionThehousingshallbeso
constructedhatit canbedeliveredatsitein total/semknockdownconditionsdependingipon
sizeoftheair washer)ocation& accessvailable.

The framework shall be extruded aluminum hollow sections filled with preformed
insulation section. Frames shall be assembled usieghanical joints to make a sturdy
and strong framework for various sections.

Doubleskinpanels(eachnot exceeding 50mmwide)shall be madeout of 24 gaugepre-painted
galvanizedsteelsheebnoutsideand24gaugeplain galvanizedgheetsnsidewith 25mmithick
injectedPUfoaminsulationin betweenThesganelshallbeboltedfrominsideontotheframe
workwith softrubbergaskein betweeno makethejointsair tight.

Frame work for each section shall be bolted together with soft rubber gasket in b&aween
makehejointsair tight. Suitabledoorswithpressuraiecastaluminumhingesandlatchesshall
beprovidedfor accesgo variouspanelsfor maintenanceTheentirehousingshallbemountedn
galvanizedsteelchanneframework.

Marine light with switch,viewwindowand proximity switchto be providedin the casingof
each aiwasherFactoryFabricatedPlenumshallbeprovidedasshowrin desigrdrawings.
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Theair washersumpshall be madeout of SS304Agrade,1.25mnthick stainlesssteelsheetwith
boltedconstructiorhavingsuitablestiffnersandFRPlining onthejoints. Thebottomtray shallbe
made out of 16 gauges Gl with 1mm FRP lining from inditie. casing shall be of bolted
constructiordesignedor outdoorinstallation.Theentirefansectiorshallbecoatedvithepoxy
basedpaintinternally. Thecentrifugalfansshallbecoatedwith epoxypaintto avoidmoisture
abuse.

The packaged air washshall be complete but not restricted to the following:

a. 50mm thick aluminum wire meshfilters atthe air intake.

b. 200mm thick cellulose based paper fills preferably of imported origin. It shall provide
extendedand sufficient wetted surfaceto provide awater absorbing efficiency of 90% with air
velocity not exceedings00 FPM(2.54 MPS).

c. FRPwater headerwith equidistantslits for uniform water distribution overthe paperfills.

d. Drain, overflow, make-up and quick-fill connectionswith 20mm float valve of commercial
gradebrass.

e. Suctionscreenconstructedout of brassandshallbe of sufficient areato maintain velocity not
exceeding25Cms/sec.

f. Al interior and exterior GI piping with valves and fittings to connect the water
circulating pumpsincluding O $tdainer etc.

g. Cabinettype supply air fan section shall be completely factory assembledand tested of
approvedmanufacture.

h. Casingshallbeof heavygaugegalvanizedsteelsheet,ribbed andre- enforcedwith access
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1.6

a)

b)

c)

panelsas may be required.

Thefan shall beforward curvedfloor standingdoubleinlet doublewidth typepreferably

of importedorigin. Thewheeland housingshall be fabricatedfrom heavygaugegalvanized
steel. Thefanimpellershallbemountednasolidshaftsupportedo housingvithangleiron
frame andpillow block heavyduty ball bearings.Thefan shall be selectedor speedot
exceeding 100RPM.Variablepitch pulleyshallbeprovidedto affectreductionin speed

in winter if required.Theimpellerandfanshaftshall bestaticallyanddynamicallybalanced.
Thefanoutletvelocity shall not be more than 2000 FPM (10.1 MPS). Fan housing with
motor shall be mountezhacommorsteebasemountednsidetheair handlinghousingon
anti-vibration springmountsor rubbermountsThefanoutletshallbeconnectedo casing
with thehelpof antivibration flexible joints made out of imported fire retardant fabric
with extruded aluminurframe/flangeon eitherbothside.Thecentrifugalfansshall be
epoxycoatednthe factory prior talelivery.

Fansshallbedrivenbyan electricmotorasspecifiedn theschedulef quantities Motor
ratings are only tentative and where a fan requires a higher capacity motor, the
contractor shalkclearly pointouttherequirementind makehis offer accordingly.Motor
ratingsshallbeat least1l0%overlimit loadplustransmissiodosses.

Fanmotorsshallbeof EFF-1 categoryandsuitablefor operationon415+ 10%volts,50Hz,
3 phaseACpowersupplyandshallbe TEFCsquirrelcageinductiontypetotally enclosed
fan cooledwith IP-55 protection.Motorsshall be especiallydesignedor quietoperation
and motorspeedshallnotexceedl440RPM.Drive to fan shall be providedthroughbelt-
drive arrangemenBeltsshallbeoftheoil-resistantype.

Vibration isolators for pumpsandcentrifugal fans.

Pumps
i.  Thewater distribution pumpsshallbeofheavyduty, vertical type mountedinside the

tank. It shall be complete with adjustable bleed of arrangement tgprevent
concentration of undesirablesalts.

i.  Thepump shallbe provided with single phase self-tripping starter of North Westor
equivalentmake.

Limitation
The air velocity limits are as follows:

a. Velocityacrosswet mediashallnot beexceedingp00 FPM(2.54MPS).
b. Velocityatfanoutlet shallnot beexceeding2000 FPM(10.1 MPS).

FAN FILTER UNITS

Thescopeof this sectioncomprisef supply installation,testingandcommissionin@f packaged
typeFanFilter Units(FFU) of specificcapacitysetforthinthefi S ¢ h eefQulaent i t i e s
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Thehousing/casin@fthe FFU shall beof doubleskinconstruction.Thehousingshall beso
constructedhatit canbedeliveredatsitein total/semknockdownconditionsdependingipon
sizeoftheFFU, location& accessvailable.

The framework shall be extruded aluminum hollow sections filled with preformed
insulation section. Frames shall be assembled using mechanical joints to make a sturc
and strong framework for various sections.

Doubleskinpanels(eachnot exceeding 50mmwide)shall be madeout of 24 gaugepre-painted
galvanizedsteelsheebnoutsideand24gaugeplain galvanizedheetsnsidewith 25mmithick
injectedPUfoaminsulationin betweenThesganelshallbeboltedfrominsideontotheframe
workwith softrubbergaskein betweerto makethejointsair tight.

Frame work for each section shall be bolted together with soft rubber gasket in b&aween
makehejointsair tight. Suitabledoorswithpressuraliecastaluminumhingesandlatchesshall
beprovidedfor accesgo variouspanelsfor maintenanceT heentirehousingshallbemountedn
galvanizedsteelchanneframework.

Marine light with switch,viewwindowand proximity switchto be providedin the casingof
each FFUFactoryFabricatedPlenumshallbeprovidedasshowrin desigrdrawings.

Thefan shall be forward/backwardcurved,floor standing,doubleinlet doublewidth type.
The wheeland housingshall be fabricatedfrom heavygaugegalvanizedsteel. The fan impeller
shall be mountedbn a solid shaftsupportedo housingwith angleiron frame/spideand self
lubricated seale@ccentrictypeball bearings.

The impeller and fan shaft shall be statically and dynamicallybalanced. The fan outlet
velocity shallnot be more than 2000 FPM (10.1 MPS). Fan housingwith motor shall be
mountedon a commorsteelbaseinsidetheair handlinghousingon anti-vibrations pr i n g
mountsor rubber mountsThefan outlet shall be connectedo casingwith the help of fire
retardantcanvass.

Fansshallbedrivenbyanelectricmotorasspecifiedn theschedul@fquantitiesMotorratings
are only tentativeand wherea fan requiresa higher capacitymotor, the contractor shall
clearly pointouttherequiremenandmakehisofferaccordingly Motorratingsshallbeatleast
20%over limitloadplustransmissiornosses.

Fanmotorsshallbesuitablefor operationon415+ 10%volts,50Hz, 3 phase ACpowersupplyand
shall be EFF1, TEFC squirrel cage induction type totally enclosed,fan cooled with 1P-55
protection.Motorsshall beespeciallydesignedor quietoperationandmotorspeedshall not
exceedl440 RPM.Drive to fan shall be providedthrough beltdrive arrangement Belts
shallbeof theoil- resistantype.
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1.7

FanFilter unitsshouldbeprovidedwithnecessaryiscousnetallicfiltersasmentionedinder
subheadilters.

EXTRACT FANSECTION

Thescopeof this sectioncomprise®f supply installation,testingandcommissioningf packaged
typeExtractFanSectiongEFS)ofspecificcapacitysefforthintheil Sc h efQulaet i t i e

Thehousing/casin@f the EFSshall be of doubleskinconstruction.Thehousingshall be so
constructedhatit canbedeliveredatsitein total/semknockdownconditionsdependingipon
sizeoftheEFS,location& accessvailable.

The framework shall be extruded aluminum hollow sections filled with preformed
insulation section. Frames shall be assembled using mechanical joints to make a sturc
and strong framework for various sections.

Doubleskinpanels(eachnot exceeding50mmwide)shall be madeout of 24 gaugepre-painted
galvanizedsteelsheeton outsideand 24 gaugeplain galvanizedsheetdnsidewith 25 mm
thickinjectedPU foaminsulationin betweenThesganelsshallbeboltedfrominsideontothe
frame worlwith softrubbergaskein betweerio makethejointsair tight.

Frame work for each section shall be bolted together with soft rubber gasket in b&aween
makehejointsair tight. Suitabledoorswithpressuraliecastaluminumhingesandlatchesshall
beprovidedfor accesgo variouspanelsfor maintenanceTheentirehousingshallbemountedn
galvanizedsteelchanneframework.

Marine light with switch,viewwindowand proximity switchto be providedin the casingof
eachEFS FactoryFabricatedPlenumshallbeprovidedasshownn desigrdrawings.

Thefan shall be forward/backwardcurved,floor standing,doubleinlet doublewidth type.
The wheeland housingshall be fabricatedfrom heavygaugegalvanizedsteel. The fan impeller
shallbe mountedon a solid shaftsupportedo housingwith angleiron frame/spiderandself
lubricated seale@ccentrictypeball bearings.

The impeller and fan shaft shall be statically and dynamicallybalanced. The fan outlet
velocity shallnot be morethan 2000 FPM (10.1 MPS). Fan housingwith motor shall be
mountedon a commorsteelbaseinsidethe air handlinghousingon anti-vibration springs
mountsor rubber mountsThefan outlet shall be connectedo casingwith the help of fire
retardantcanvass.

Fansshallbedrivenbyanelectricmotorasspecifiedntheschedul@fquantitiesMotorratings
are only tentativeand wherea fan requiresa higher capacitymotor, the contractor shall
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clearly pointouttherequiremenandmakehisofferaccordingly Motorratingsshallbeatleast
20%over limitload plustransmissionosses.

Fanmotorsshallbesuitablefor operationon415+ 10%volts,50Hz, 3 phase ACpowersupplyand
shall be EFF1, TEFC squirrel cage induction type totally enclosed,fan cooled with IP-55
protection.Motorsshall beespeciallydesignedor quietoperationandmotorspeedshall not
exceedl440 RPM.Drive to fan shall be providedthrough beltdrive arrangementBelts
shallbeof theoil- resistantype Provision®fseparatésl sheeenclosurdéolocatethemotorin
hotair streanfree areao bemade(applicablefor kitchenextractfansectionnly).

1.8 FILTERS

1.8.1 Viscous MetallicFilters

Viscougmetalfilter shallbeall metal,washablaype.Thefilter mediashallbe composedf
layersof crimpedGIl wire meshThevelocityoverfaceoffilter shallnotexcee®0MPM and
pressuraropshallnotexceedbmmfor 50mnthickfilter. Thefilter shallbeof Gl andsuitable
for mountingasrequiredat site.
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1.8.2

1.8.3

184

Synthetic Fibre Filterd EU-3)

Synthetic fibre filter shall be constructed out of 50mm deepwusen synthetic fibre
replaceablenediasecuredvith anodizeductilealuminiummeshononeside& 40sieveHDPE

mesh on the other side. All the layers to be duly stitched together & to be housed in 18C
Aluminiumanodizedrame.Thefilter elemenshallhavellfolds/Rft.Thefilter shallhavean
efficiencyof90%downto 10micronswherntestedasperBS:2831standardlt shallbesuitable

for operation under 100% Relative Humidity & 120 degree C temperature conditions. The
velocityoverthefaceoffilter shallnotexceed 05SMPMandthepressurelropacrosghefilter
shallnotexcee@ mmWGfor 50mnthickfilter. Thefilter frameshallbesuitablefor mounting

in air handlingunitasrequiredat site.

Minimum Efficiency ReportingValueParameter§MERV-13)

ASHRAE Standard| Composite Average Particle size Efficiency, Percentage in Size
52.2 Minimum| Range, um
Efficiency
Reporting Value
(MERV)
Rangel 0.3071 1.0 Range21.07 3.0 | Range33.0-10.0
01. n/a n/a E3 <20
02. n/a n/a E3 <20
03. n/a n/a E3 <20
04. n/a n/a E3 <20
05. n/a n/a 20<E3<35
06. n/a n/a 35<E3<50
07. n/a n/a 50<E3<70
08. n/a n/a 70 < E3
09. n/a E2 <50 85 <E3
10. n/a 50 <E2 <65 85 <E3
11 n/a 65 <E2<80 85 <E3
12 n/a 80 <E2 85 <E3
13 E1<75 90 < E2 90 <E3
14 75<E1<85 90 < E2 90 <E3
15 85 <E1<95 90 < E2 90 <E3
16 95 < E1 95 < E2 95 < E3

Microvee Filters: (EU-7)

Fine filters shall be designed to remove particles down to 3 microns as per BS: 6540 stan

Filter shallcomprisefaluminiunsheetlulyanodizedFilter elemenshallbemadeoutofnon
wovensyntheticsupportedby anodizedductile aluminiummeshon oneside& HDPE meshnot
lessthan40sievesizeontheothersidewith 11 folds/Rftoffiltration area.All thelayersto be

dully stitched together. All sides to be sealed with ductile epestyg and filters shall be
cleanable type using water/detergent. Rubber gaskets to be provided on the flange. Filte
elemenshall be speciallytreatedwith antifungaland bacterial reagentto preventgrowth
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of micro-organismsshall be screwednto theframeby meansof an aluminiumclamppatti

and brasscrewsTheyshallcompriseofhousingnaderomMSangles/flatepoxycoatedof

size suitablgo receivethe required numberof filters to handle specifiedCfm for each
AHU. All filters shallbeinstalledin sameplane. No zigzaggingshall beallowedby means
ofthreaded bolts.

1.8.5 HEPAFilter:

1.8.6

Thesdiltersshallremovearticlesgreaterthan0.3micronswithanefficiencyf99.99%when
testedwith cold DOP test. Filter shall comprise of specially treated glass fiber media,
aluminium mediaseparatorshousedn an aluminiumsheetframe providedwith doubleturned
flangesand dosedcell neoprenegaskets.Thehousingshall be designedo install the hepa
filter in the terminalocationin RCCslabceiling. It shallbesuitablefor mountingheHEPA
filter. Housing assembly shall comprafe

a) Bottom MS tedrame.

b) Top MS anglérame.

C) Clampingdevicefor filter tightening.

d) Provisionfor connectingmanometeracrossthe filter.
e) Provisionfor top flexible PVChasedconnector.

MSteeframeshallbemountedlushonthebottomsurfaceofceiling. It shallbesecurelyvelded
atsitetotopMSangleframewhichwill besupportedybrickmasonryupstandall aroundthe
slabopening.Thecontractorshallensurdghattheinnersurfaceoftheopenings smoottplaster
finishedandtreatedwith epoxypaintby civil contractor. Thetop MSangleframeshallhave
provisionto fix SSanglecleatsbymean®fbolts. CleatsshallcontainS Sressdownboltswith
lock nuts. Flexible Rexeneconnectorsshall be of suitablesizeto enableeasyinsertionand
removabfHEPAfilter intotheterminalopening TheRexenshallbescrewedosupplyair duct
andMSangleframein up standby meanof MSclamppatties. All MScomponentshallbeepoxy
painted.

Electrostatic Precipitato6ection:

Electrostatiqrecipitatorsectiorshallbemadeof16gaugegalvanizegheetHighbakeepoxy
powdercoated Washablaypealuminummesipre-filter, Washableéypealuminunmesipost
filter, Stainlessteekpikedonizersto createhighvoltageDCfield, aluminuncollectorplates
which shouldbe alternativelychargedpositive& negativewith large collectingareawith 1 4 0
deepcell,toworkasmagnefor chargedsmoke oil particles.

Anaverageefficiencyof 90-95%in singlepassasper DOP testmethodElectrostaticPrecipitator
should be able to charge particles from 0.01 micron to 10 micron through solid state
power supplyCollector cell shouldbe of permanentype and slide out facility for easy
removalfor cleaning. Operating Voltage: 220V/1Ph/ 50Hz, Power consumption: 50 watts each
unit. lonizing Voltage:12.57 13.0kVDC, Collector Cell Voltage: 6.07 6.5kVDC, System
shouldbefittedwith interlockswitchfor safety the systenshouldbe able connectedo a fan
sectionto achieve airflonof500FPMacrosgheair cleanerThefilter shouldhavea constant
pressuralrop.
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1.9 VARIABLE FREQUENORIVES

Scope

This section describes the type of frequency convertee upplied for fan/ pump speed
control. The drive shall not be a general purpose product, but should exhibit features
acknowledging engineered design applicable to HVAC industry.

The drives shall exhibitIP-55 protection unless otherwise captured inBOQ.

Themanufactureshall demonstrate continuousperiod of manufactureanddevelopmenfor at
least 25/ears.

Thefrequencyconvertershall be supportedocally by the manufacturemwho will provide
full technical support,sparesholding and troubleshootingcapability from his own local
facility. A training course shall be organized by the manufacturer forg&hgineer In
Charge/ contractor/ maintenancengineers.

The manufacturershall provide full technical detail of the product, with catalogues,
dimension drawingsyweightsetc. and eachdrive shall be providedwith a full technical
manual.

Equipmensuppliedmustconformto recognizednternationalStandardsindbe manufacturedo
ISO9001,BS5750part1 & 2andcarrytheCEMarkonEMCCompliance.

Frequencyonvertershallbesuitablefor usen eitherad S t A In @imosldcompletavithall
necessaryrotectionor aspart of centrallycontrolledsystenvia a SerialCommunicatioh.oopto
themainBuildingManagemenBysteniBMS)viain-built RS485port.

Technical Requirement

Thefrequencyconverter(FC) shall convertLocal VoltageV + 10%, 3 Phase,50/60 Hz utility
power supplyto an adjustableoutputvoltageand frequency.The FC mustbe capableof
deliveringfull valueof fundamentatrue RMSoutputvoltageto themotorequalto themains
input voltageto the FC at full load and speed.In the eventthe FC cannot meetthis
requirementan oversizedmotor at least one frame size higher must be selected.The FC
manufacturemustdocumenthis capability.

Thevoltageto frequencyatio shallbesuitablefor fancontrol. It shouldnotbepossibleéo seta
constanV/Fratio,topreventiamageoconnecteequipmenandtooptimizeenergyusage.
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TheFC shallworkin conjunctionwith anylEC standarddesignmotorandshallnotrequire
the mototobederated,orcauseéhemotortemperaturéoriseaboveheclassd Bigeexpected

on normalmainsoperation.The Motor shall not require an externalblower evenat slow
speed running.

WhenselectingheFC, careshallbetakento ensurehatprotectionagainstelectrofluting of

motorbearingsand/ordamageo themotorwindingsshallbeprovided.Thisshallbeprovidedby
the inclusiorof:

a) Insulated motorbearings
b) Softswitching) ' " ih theFFC
c) LCFiltersfitted tothe FC

TheFC shalluseAMA (AutomatidVotor Adaptationtechniquesothatoperatorsdonothaveto
input motor characteristic and ensuring proper motor operation, optimize motor
performance, improv&tartcapabilitiesandcompensatér motorcablevariances.

The FC shall be capable of controlling parallel motors of mixed ratings, and allow
disconnectiorofanymachinavhilstrunningwithoutcausingripping. TheFCshallbecapable
ofrunningwith nomotorconnectedor servicefunctions.

The FC shall be fully testedat the convertermanufacturerswvorks, including motor loading.

Certificatesof Complianceshouldbeavailableonrequest.
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TheFC shallbeof sufficientcapacityto providea qualitywaveformsoasto achieve
full output torquenfthemotor,withoutcausingadditionalheatrise.

The operating conditions shall include:

a) Minimum efficiencyat 100% load- 96%
at 20% load 92%

b)  Ratedinput voltage(localvoltage)+10%, 3 phase 50/60 Hz+2 Hz.

c)  Working ambient temperature range -10 C to +45 C, humidity to 95% RH, and
vibration of 0.7G.RMS in @irections

d)  Outputfrequencyrange-0.5to 1000 Hz.

e)  OutputvoltagerangeOtofull mainsinput voltage 3phaseevenatfull mainsvoltage-
10% input.

f) Thedrive shallallow connectionofmotors oneframesizelargerand4sizessmaller
than the nominal converterrating.

g) VFDshall belimited to 110% of rated current for 60 secondsand 160% torque
for 0.5 seconds

h)  TheFCshallaccept0-10VDC4-20 mA,or resistive inputs asacontrol signal.

i) The FCshall provide two output relaysto provide signalsincluding - ready, run,
tripped, and be programmable for other selected information. Two analogue
outputs of 4-20 mA or 24 VDCshall be programmable to transmit speedor other
parameters to the BMSIn addition, 2 x digital outputs shall provide 24Vvdcto
signalchoiceof 27 conditions to the BMS.

i)  TheFCshallloganddisplayO 4 | iAhrs AT T OO &nd @41 Koars2 O Tbpthe
motor without additional instrumentation andthefacilitytoO2 AOA 06 8

k) 20 preset speeds shall be available (programmable values) for duties such as
night setback smokeextractandmorning boostsettings.

) The FC shall provide 4 skip frequencies of adjustable bandwidth to overcome
mechanicalor air resonance.

m)  Aparameterlockshallbeincorporated to preventunauthorizedresettingof parameters.

n)  TheFCshall be capableof running from anexternal DCsourceduring periods of
mains interruption.

0) Driveacousticnoiseshallnotexceed5dBAatfull loadand60dBAat50%

load.Drive DesignRequirements

TheFC shall containas standardwithin its enclosureDC Link filtering with both
inductiveand capacitiveelementsto control the mains borne harmonics.The
documentd E | e c Supply indaudtry Recommendatio® 5/3 limits for harmonic
currentsin theUK or IEEE519,1992shallbe usedor thebasisof calculationof THD

for the pointof commorcoupling.Onrequestthe FC manufacturer shall provide
THD figures for thedtal connected load. The contractor shall provide details of
supply transformer rating, impedance, etc. feeding the FCs to ahav
calculation to benade.

TheFC shallcomplywith EMC(Electromagneticompatibility)(RFI Control)document
EN55011 asnintegral part of its designjncorporatingEMC/RFI Filters to meetoth

EN55011Class1A (150metresandClass1B (50 meters)It shall conformto immunity
standardEC 801parts2-5. Mustcarry the CE Mark of Compliance.
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Thedrive shallbecapableof automaticallyreconnectindo a spinningfan, forward
or reverse runningwithouttripping, following mainsinterruption or on transfer
frombypassunning.

TheFC designshallcompriseof a diodeinputbridge,fixedvoltageDC link section
with both inductorsand capacitorsto form a filter, and inverting bridge comprising
| G B TldsslatedGate BiPolar Transistors) All equipmenmustbe housedwithin
theFCenclosure.

The inverting bridge shall be controlled by a 32 bit processorand AS|1 C0 s
(Application Specific Integrated Circuits) to produce a VVC. Plus (Voltage
Vector Controlled) enhanced PWM wav