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About the clean room facility for Centre for Design & Fabrication of Electronic Device at its Kamand 
campus at Indian Institute of Technology (IIT),  Mandi 

 

Construction of the clean room facility for Centre for Design & Fabrication of Electronic Device at its Kamand campus at 

Indian Institute of Technology (IIT),  Mandi, Himah al Pradesh. 

 

              The Centre for Design & Fabrication of Electronic Device (C4DFED) at Indian Institute of Technology (IIT),  Mandi is going 

to be setup with the vision to become the pioneers of modern interdisciplinary state of art engineering and science by integrating 

emerging disciplines of engineering, sciences and to nurture & sustain a vibrant comprehensive program in research and 

developments. The motivation to setup, Centre for Design & Fabrication of Electronic Device (C4DFED) is to promote goal oriented 

innovative interdisciplinary research by interfacing modern technology with applied engineering & sciences to address human welfare 

and train the engineers, scholars to become leader of next generation technology. 

Therefore, Indian Institute of Technology, Mandi is planning to set up a Centre for design & Fabrication of Electronic Device 

(C4DFED) at A4 academic block at Kamand campus, IIT Mandi, equipped with advanced materials and devices research facility. This 

requires construction of various classes of clean rooms as per ISO standard. The anticipated, C4DFED facility will cater a broad and 

interdisciplinary area of research and development activity that has been growing exponentially in the past couple years at IIT Mandi 

and decade across the world in the field of nono & micro fabrications and design. Because, at present, it widely recognized that 

nano/micro fabrication and design technology having potential benefits in areas as diverse field like  non electronic, micro electronic 

sensor technology, drug development, water decontamination, information and communication technologies, as well as production of 

stronger but lighter materials. Recently, nano-electronic based devices attracted a significant attention of scientific and research 

community and play a considerable role in providing solutions to some of the most crucial problems facing the society in the field. 

Indeed Nano/Micro-electronic is a fast emerging cutting edge Technology which could transform the society in the future with 

maximum benefits. 
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Thus, this Centre for design & Fabrication of Electronic Device (C4DFED) clean rooms IIT Mandi facility focuses to build up 

a world class, state of the art facility to design and fabricate the nano/microelectronic devices for next generation technology node, due 

to as projected that this centre will be equipped with state of the art resources for all aspects related to the  Nano & micro devices 

design and fabrication like mesoscale devices, next generation lithography, nano electronics, synthesis of nanomaterial 

characterization and analysis. A unique aspect of this upcoming C4DFED is the provide an opportunity for collaboration across 

School of Computing & Electrical Engineering, School of Engineering and School of Basic Sciences and Centre’s of IIT Mandi as 

well as nationally and internationally. The idea of setting up of C4DFED at IIT mandi environment replete with all R&D amenities to 

its scientific manpower to help them achieve the desire goals. The scope of work includes formulation and execution of suitable 

installation plans in the existing space as per attached drawing in consolation with the end users. 

NOTE: 

·  A tentative drawing Centre for Design & Fabrication of Electronic Devices (C4DFED) at A4 academic block (Ground 

Floor), Kamand campus, IIT Mandi (H.P) , 175005,  has been provided in the document give a general idea of the lay-out and 

dimensions of the site.  

·  The Kamand campus of IIT Mandi is situated in a valley about 15 Km from main Mandi City. The vendor(s) are advised to 

make a visit to A4 building at Kamand Campus  at IIT-Mandi (H.P)-175005 prior to bidding in order to assess the exact 

quantum of work to be undertaken and to be able to quote their best. With this objective in sight, IIT Mandi invites offers from 

the firms fulfilling the eligibility criteria given in the successive sections. 
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Eligibility Criteria  

The prospective clean room facility vendor should meet the following eligibility criteria:  

1. Turnkey vendor must have at least 5 years of experience in design, installation, commissioning and qualification of clean 
room(s) including HVAC and other associated facilities.  

2. Turnkey vendor must have developed Clean Rooms for Nanotechnology / Materials Science / Nano Micro Fabrications / 
Semiconductors worth not less than Rs. 5.0 Crores, against a single tender in India or US$ 1 Million in abroad. 

3. Foreign vendor should have executed at least two clean room projects in India. 
4. Vendor must have successfully commissioned and qualified the similar work of Class 100, Class 1000 and Class 10,000  (as 

per FED Std. 209E) or ISO Class 5, Class 6 and Class 7 (as per ISO–14644: 2001 Std.) Clean Room facility in India of not less 
than ~ 1000 sq. ft. against a single tender at one location.  

5. Vendors can quote for following items individually or all items together on turnkey basis. However, vendor who can take up 
the project on Turnkey basis will be preferred: 

- HVAC and Clean Room Fabrication 
- Electrical Power Distribution & other Electrical Works.  
- Building Management system (BMS) 
- Total gas management (Bulk & Process gases: Corrosive, Toxic and Pyrophoric gases), Compressed Dry 

Air (CDA), Vacuum, Ultra Pure, De-ionized water and Chilled Water System, Drainage system (Acidic and 
non-acidic), Exhaust systems (Both non-acidic and acidic) 

- Gas & Fire Detection & Protection system etc.  
- Biometric Access Control, CCTV & Public Address System 

6. The turnkey bidder should have average annual turnover of Rs. 4 crores during the last five years ending 31st March 2015 in 
case of turnkey offers.  

7. Vendor should be able to provide the details of the completed projects executed, along with the copies of contracts detailing 
the scope of work of the projects and copies of the Completion/Acceptance certificates for the projects from the clients. 

8. Tender Fee: - A Demand draft of Rs. 1,000/-(Rupees One Thousand only) towards non-refundable tender fee, drawn in favour 
of “The Registrar, IIT Mandi” payable at Mandi should accompany the Technical bid documents. In the absence of tender cost, 
the tender will not be accepted.  
 

9. EMD: - A refundable amount @ of 2% of estimated value as per earnest money deposit (EMD) in the shape of DD from a 
scheduled bank in India (valid for a minimum period of 3 months from the date of submission of tender) should accompany the 
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bid documents. The DD drawn in favour of “The Registrar, IIT Mandi” payable at Mandi should accompany the bid 
documents. The EMD should be kept in a separate sealed envelope, should be marked clearly and put in the outer envelope 
that contains the technical and financial bid envelopes.The bidders should enclose a pre-receipted bill for the EMD to enable us 
to return the EMD of unsuccessful bidders. Failure to deposit Earnest Money will lead to rejection of tender. In the event of the 
awardee bidder backing out, EMD of that bidder will be forfeited. 
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General terms and conditions 

1. Vendor satisfying all the eligibility criteria given above only should submit the tender. If any of the conditions mentioned 
under the head “Eligibility criteria �  is not met, the offer will be summarily rejected. No correspondence will be entertained in 
this matter.  
Details of developed Class clean Room Projects having value of Rs 5 Crores or more with completion Certificate or Purchase 
Order / Agreement in case of ongoing projects. 
At least one completion certificate for ISO 5 (Class 100) clean lab with actual date of completion of the work. 

2. Vendor must provide clientele list along with the contact details (current) for the successfully completed projects as well as 
project(s) being done presently.  

3. Vendors shall have to arrange visit(s) to their completed and any on-going project(s) site(s), if desired by IIT Mandi 
Competent authority.  

4. Vendor can visit the site of proposed Centre for design & Fabrication of Electronic Device (C4DFED), IIT Mandi or 
competent authority of IIT-Mandi with prior appointment with Director on 21st December & 22nd December, 2015 before the 
submission of tender.  

5. Vendor shall have to provide details of technical capability (Experience & qualification of the team personnel, equipment etc.) 
to build Clean room facilities, fabrication and installation of various services and integration of services with Cleanroom and 
the process equipment.  

6. The bidder should have certification regarding safety and quality from any accreditation agency of international standards for 
clean Rooms. 

7. Vendor shall have to provide test certificates for gas, water and other distribution systems for compliance to the design 
specifications. 

8. Vendor shall have to provide calibration certificates for all the test equipment used. 
9. Vendor shall quote for approved makes only as mentioned in the tender document. 
10. All the machinery installed should have preferably a service center in INDIA with trained personnel to carry out the 

servicing/repair of the machinery at site or at their works.  
11. Vendor shall have to provide Quality certificates from the OEM for all the materials and equipment supplied, indicating all 

relevant details.  
12. Vendor shall bring tools, consumables and manpower required for implementation of the work.  
13. All the industrial safety practices must be followed during the implementation of the project.  
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14. Vendor should warranty  entire facility including Clean room and other installed services, for a period of 4 years for all 
materials, machines and workmanship. During warranty period, vendor shall have to monitor the complete facility and 
installed services and carryout necessary corrections, repair or replacements, if required, for smooth operation of the Clean 
room facility and services as per laid down specifications.  

15. Vendor shall have to support the proposed clean room facility in all aspects in the post warranty period for minimum of 10 
years, including spares and services, for all equipment and services supplied & commissioned, preferably through OEM. In 
case vendor uses services of other service providers or procures and uses material or equipment from other vendors, written 
agreements for the same between service provider/OEM with the vendor to be provided. 

16. Vendor must extend appropriate training (minimum of three weeks duration) to Centre for Design & Fabrication of 
Electronic Device (C4DFED) staff towards operation, and maintenance of complete facility, including Clean room, facilities 
/utilities services and BMS system. Vendor or the certifying agency hired by the vendor for Clean room validation must also 
train C4DFED staff to carry out routine measurement of Clean room environmental parameters. The vendor must also provide 
a document detailing the Cleanroom protocols.  

17. Vendors shall have to make Technical presentation(s) to the Director, IIT Mandi or Competent authority IIT Mandi or to 
their representative(s) or Technical committee appointed for this purpose, at C4DFED, IIT Mandi or any other place decided 
by him. Director/Competent authority of IIT Mandi, will notify to vendors, place and time for the presentation(s). During such 
presentations vendor or his team members should be competent enough to clarify any technical queries raised. In case, vendor 
utilizes services of other service providers for this project, technical personal of such service providers may have to make 
presentations, if desired by Director, IIT Mandi/competent authority, IIT Mandi. 

18. IIT Mandi will provide civil structure (Shell structure) required for building the C4DFED, cleanroom facility at Kamand 
Campus, IIT Mandi. Water and Power supply to the nearest point of the site will be provided by Clean Room Civil Vendor, if 
required, can request Director, IIT Mandi/Competent authority for drawings of the civil structure of the facility. Vendor shall 
have to provide details of its other requirements to be met by C4DFED, IIT Mandi facility. 
 

19. Prices: 
a) The Prices quoted should be inclusive of all taxes or duties, packing, forwarding, freight, insurance, delivery and 

commissioning etc. at destination site (IIT Mandi, Mandi/Kamand). IIT Mandi is registered with DSIR, Govt. of India and 
is exempted from Custom / Excise Duty. Exemption Certificate to this effect will be issued by IIT Mandi. Hence, 
Customs/Excise Duty exempted price should be quoted. The rates shall be firm and final. Nothing extra shall be paid on any 
account.In the price bid/financial bid, the vendor should clearly mention the final price breakup i.e. ex-work price/FCA 
price, FOB price, CIP/CIF price & FOR IIT Mandi, Kamand Campus price, as applicable in their bid. 
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b) In case of imported equipment(s)/item(s), the agency commission, if any, payable in Indian rupees should be mentioned 
separately. For imported equipment, the Letter of Credit will be opened for the amount excluding agency commission in 
Indian Rupees. The firm should clearly mention the address of foreign bank in the financial bid.  

20. Validity : 
The bid should be valid for acceptance up to a period of 180 Days. The Bidders should be ready to extend the validity, if 
required without any additional financial implications.  

21. Clarifications: 

���$��!��%!�>���!)��)!@ �)!����(�$&�)�#�$���"��)!'� )���'��%!��!��!)��"$ *!������%!(��)!�)!@ !��!���"�$ "���$��" )�
"##�$!�.!7*��&� �������!)<���*����5�$5�� �:� �)�+<���*����5�$5�� �"��")� $�	�����<9��9�:�6 5�

22. The IIT Mandi reserves the right to cancel the tender at any stage (point of time) without assigning any reason 
 

23. Performance Bank Guarantee: A performance bank guarantee from a scheduled bank in India for an amount equal to 10% of 
the price for duration of two months beyond the expiry of warranty period will be taken from the supplier or Indian agent. 
 

24. Terms of Payment: Payment will generally be made only after delivery and satisfactory installation, testing, commissioning 
etc. This must be specified in the tender/quotation. 
•In case of imported supplies, payment (excluding Indian agency commission, if any) will be made through irrecoverable 
Letter of Credit in two installments. 60 % of the money will be released after successful installation & commissioning of the 
Clean room facility. Remaining 20 % will be released after six months of installation & commissioning and on receipt of 
satisfactory report regarding the assigned job and on submission of a performance bank guarantee for 10% of the order value 
from a nationalized bank, valid for 2 months beyond the expiry of the warranty. Balance 20% payment will be released after 
completion of further six months. 
 

25. Delivery: 
The Clean room interior design infrastructure should be delivered and installed within the period as specified in the purchase 
order. If the bidder fails to deliver the required services by the specified date, penalty at the rate of 1% per week of the total 
order value subject to the maximum of 10% of total order value will be deducted. 

26. �%!�@ �����(��%"?���'�������%!���!*�����++)"=�*��!� ����*�(�,�)(����+!)��!*����"#��%!������� �!�����%!� ��*!�"#�
+&�$��'�")�!)5�

27. ����%!�!,!���"#���(����+ �!�")���##!)!�$!.�/�>!�?!! ���%!�,!��!!������� �!�.���������/������%!�,!��").� /��)����'�" ��
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Submittals 
 
Vendor must provide the following documents/drawings/information along with the Technical bid and any other information 

desired in the tender document or considered relevant to the C4DFED, IIT Mandi clean room project  

 
1. Detailed Clean room facility Layout drawing.  
2. Clean room layout with services and utility distribution network marked on the drawing.  
3. Plant Room drawing.  
4. Complete Clean room design details  
5. Detailed drawings of Ducts 
6. Clean room material specifications with make, viz. filters, flooring, panels, ceiling grids etc.  
7. An item wise compliance statement indicating clearly any deviations against specifications, make etc.  
8. Clientele list along with the current contact details for the successfully completed projects as well as any project(s) being done 

presently. 
9. Completion certificates of similar works. Copy of Purchase Order or agreement in case of ongoing projects.  

(i) At least one completion certificate for ISO 5 (Class 100) clean lab with actual date of completion of the work. 
Name with contact details (current mail id and mobile number) of the certification authority is must.   

(ii)  Details of Class of clean Room Projects having value of Rs 5 Crores or more. 
10. Company details 
11. Copy of Service Tax Registration No. 
12. Details of turn over during the last Five years. 
13. Copy of Un-Priced commercial bid. 
14. Gantt Chart providing weekly progress schedule of the Project 
15. E.M.D. and Bank drafts of tender cost & processing fee (To be detailed by Institute Authorities) 
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Overview of Design of Clean Labs for Centre for Design & Fabrication of Electronic Device (C4DFED) at, 

IIT Mandi,  

The proposed C4DFED is divided into five divisions on the basis of cleanliness level. Class 100 Labs, Class 1000 Labs, Class 10000 
Labs, Corridor as unspecified clean area and rest of the area including meeting room, sitting room, entrance and student lounge etc. 

AHUs, MAU, Chillers, UPS with batteries, RO plant, Gas bank and BMS will be housed in a separate Service Building at the back 
side of the main building. 

Class 100 labs will be having perforated raised floor of 300mm while other clean labs with corridor will have epoxy flooring. Grey 
area around class 100 labs is meant for return area path and will also be used for keeping associated equipment which cannot be 
housed inside class 100 labs. 

Height of ceiling will be at 10 feet (3 meters) 

All Class Clean Labs will have honeycomb wall panels. Class 100 labs with U-15 ULPA filters while other clean labs will have HEPA 
filters H14 with an efficiency of 99.995% as specified elsewhere in this document. 

15 Number of vibration Isolation Platforms are in clean labs flushing with the floor of labs. 

Two AHUs will feed all clean labs. One of 38000 cfm for lab1, lab2  & gowning 1 while other AHU of 28000 cfm capacity will feed 
lab3, lab 4, lab5 and gowning 2. A separate AHU of 8000 cfm will be used for other area including corridor and other comfort area 
inside the building. Supply and return air will be fed using GI/ Al ducting and will be distributed to each filter using flexible ducts. 

Gowning 1 will be used for entry in class 100 labs while gowning 2 for class 1000 & class 10000 labs entry. 

The centre will have a complete Building Management System to monitor and control all the parameters of clean labs. 

The building will have Gas distribution system with end use points as per requirements using high grade stainless steel tubing with 
purifiers and other accessories. Gas bank will be developed in the Service Building. The network for Compressed Dry Air (CDA), 
Vacuum, Ultra Pure, De-ionized and Chilled Water System, Drainage system (Acidic and non-acidic), Exhaust system with scrubber 
has also been included for toxic and corrosive exhaust. 
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Fire and gas safety has also been considered and its detection and protection systems are included. Fire exit doors from back side grey 
area are included for emergency escape purpose. A Nitrogen based fire suppression system has been included. 

The entry to the clean area including corridor will be restricted and only authorized persons with biometric access can enter from both 
sides of corridor.  

Public address system is also included for announcement. 
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Details of Individual Clean Rooms 

C4DFED at Kamand Campus, IIT,  Mandi, Tentative Area Detail  

S.No. LAB Type of Room Operations Total 
Area 

 M2 

Total 
Area 
Ft2 

1 Clean Room 1 ISO Class 5  (Class100),   Device Characterization  ~ 40.32   434 

2 Clean Room 2 ISO Class 5  (Class100),   Lithography Process Area ~ 33.28   358 

3 Gowning Room1 ISO Class 5 (Class100)   Gowning ~10.53   113 

4 Clean Room 3 ISO Class 5  (Class100),     Sample Preparation Process 
Area 

~ 33.48   360 

5 Clean Room 4 ISO Class 6  (Class1000),   Material Science Process 
Area 

~ 28.54   308 

6 Clean Room 5 ISO Class 7  (Class10000),  Oxidations Furnace Process 
Area 

~ 22.84   246 

7 Gowning Room2 ISO Class 6 (Class1000)  Gowning ~ 7.25   78 

8 Lobby & Corridor ISO Class 8  (Class 10000) Surrounding Clean Area ~ 52.36   563 

9 Meeting Room Air Conditioning Only Surrounding Clean Area ~18.2  196 

10 Sitting Office Air Conditioning Only Surrounding Clean Area ~ 8.58   92 

11 Reception Air Conditioning Only Surrounding Clean Area ~ 25.75   277 

12 Student Lounge Air Conditioning Only Surrounding Clean Area ~ 44.39   478 

  Total Area  ~325.52 3505 
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Clean Room 1: ISO Class 5/Class 100 [Device Characterization Lab] 

 
S.No. Specifications Description 
1 Application of Room Device Characterization 
2 Class of Room ISO-Class 5 (100 class as per FED STD 209E ) 
3  Number of rooms     1 
4  Total Area ~ 40.32  M2 

5  Room Height   ~ 10 ft (From flooring to ceiling). 
 Flooring 300 mm Raised Perforated Flooring 
6  Room volume  ~4338 CFT. 
7   Room Temperature    ~ 21 ± 1°C  
8 Room Relative Humidity   

 

 ~ 45 ± 5 % 
9 Room positive pressure   

 

~20 ± 5 Pa 
10  Air Flow Pattern Vertical Laminar Flow  
11  Air Change Rate  ~250 Air Changes per hour 
12 Filter Coverage  70% Approx 
13 Particles count �  3520 particles/m³  
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Tear drop Light)        450 to 600 Lux        (white light)                                                      
16 Filters ULPA filter U15 Class with an efficiency of 99.9995% 

on 0.12 � m size particle  
17  Exhaust Flow As per tool requirement 
18 Entry of this room through the 

gown room (1) and an air shower 
(1)[5 ft× 3 ft], positive pressure 

~10-15±3Pa 

19 Air Handing Unit (AHU)   ~ 18077 CFM (Cubic feet per minutes) 
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Clean Room 2: ISO Class 5/Class 100  [Lithography Process Area] 

 
S.No. Specifications Description 
1 Application of Room   Lithography 
2 Class of Room ISO-Class 5 (100 class as per  FED STD 209E) 
3  Number of rooms     1 
4  Total Area ~ 33.28  M2 

5  Room Height  ~ 10 ft (From flooring to ceiling).  
6  Room volume ~3581 CFT. 
7 Room Temperature  ~  21 ± 1°C  
8 Room Relative Humidity   

 

~45 ± 5 % 
9 Room positive pressure   

 

~20 ± 5 Pa 
10   Air Flow Pattern Vertical Laminar Flow  
11   Air Change Rate  ~250 Air Changes per hour 
12 Filter Coverage  70 % approx 
13 Particles count � 3520 particles/m³ of the size 0.5 µm 
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Tear drop 

Light) 
150 to 250 Lux 450 to 600 Lux  
Yellow Light       &    (white light in ) in 25% additional  
space also                                                       

16 Filters ULPA filter U15 Class with an efficiency of 99.9995% 
on 0.12 � m size particle  

17  Exhaust Flow ~1000 CFM,(Cubic feet per minutes) 
18 Entry of this room through the 

gowning room (1) and an air 
shower (1)[ 5 ft× 3 ft], positive 
pressure 

 
~10-15±5Pa 

19 Air Handing Unit (AHU)   ~ 14921 CFM (Cubic feet per minutes) 
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Gowning Room 1: ISO Class 5/Class 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

S.No.      Specifications Description 
1 Application of Room   Gowning Area 
2 Class of Room ISO-Class 5 (100 class FED STD 209E) 
3  Number of rooms     1 
4  Total Area ~10.53  M2 

5  Room Height  ~ 10 ft (From flooring to ceiling).  
6  Room volume ~1133 CFT. 
7 Room Temperature  ~ 21 ± 1°C  

8 Room Relative Humidity   
 

~45 ± 5 % 
9 Room positive pressure   

 

~20 ± 5 Pa 
10   Air Flow Pattern Vertical Laminar Flow  
11   Air Change Rate  ~250 Air Changes per hour 
12 Filter Coverage  70 % approx 
13 Particles count � 3520 particles/m³ of the size 0.5 µm 
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Tear drop Light) 450 to 600 Lux  (white light in ) 100% space    
16 Filters ULPA filter U15 Class with an efficiency of 

99.9995% on 0.12 � m size particle  
17  Exhaust Flow As per  requirement 
18 Entry of this room through the Main 

door from Lobby  
~10-15±5Pa 

19 Air Handing Unit (AHU)   ~ 4721 CFM (Cubic feet per minutes) 
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Clean Room 3: ISO Class 5/Class 100 [Sample Preparation & Process Lab] 

S.No.      Specifications Description 
1 Application of Room Sample Preparation Process Area 
2 Class of Room ISO-Class5 (100 class FED STD 209E) 
3  Number of rooms     1 
4  Total Area  ~ 33.48  M2 

5  Room Height    ~ 10 ft (From flooring to ceiling). 
6  Room volume   ~3602 CFT. 
7   Room Temperature    ~21 ± 1°C  
8 Room Relative Humidity   

 

 ~45 ± 5 % 
9 Room positive pressure   

 

~20 ± 5 Pa 
10   Air Flow Pattern Vertical Laminar Flow  
11   Air Change Rate  ~250 Air Changes per hour 
12 Filter Coverage  70% Approx 
13 Particles count � 3520 particles/m³  
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Tear drop Light) 450 to 600 Lux  (white light in ) 100% space    
16 Filters ULPA filter U15 Class with an efficiency of 99.9995% 

on 0.12 � m size particle  
17  Exhaust Flow ~1000 CFM, Cubic feet per minutes)/as per tool 

requirement 
18 Entry of this room through the 

gown room (1) and an air shower 
(2)[ 5 ft× 3 ft], positive pressure 

~10-15±3Pa 

19 Air Handing Unit (AHU)   ~15010 CFM (Cubic feet per minutes 
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Clean Room 4: ISO Class 6/Class 1000 [Materials Science Lab] 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

S.No.      Specifications Description 
1 Application of Room  Material Science Process Area 
2 Class of Room ISO-Class5 (1000 class FED STD 209E) 
3  Number of rooms     1 
4  Total Area  ~ 28.54  M2 

5  Room Height    ~ 10 ft (From flooring to ceiling). 
6  Room volume   ~3003 CFT. 
7   Room Temperature    ~22± 1°C  
8 Room Relative Humidity   

 

 ~ 45 ± 5 % 
9 Room positive pressure   

 

~ 15 ± 5 Pa 
10   Air Flow Pattern Mixed Flow  
11   Air Change Rate  ~160 Air Changes per hour 
12 Filter Coverage  30 % 
13 Particles count �  35200 particles/m³  
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Flat diffuser 

white Light) 
 450 to 600 Lux  (white light in ) 100% space    

16 Filters HEPA filter  class  H14 with an efficiency of 
99.995% on 0.3 � m size particle  

17  Exhaust Flow ~1000 CFM, Cubic feet per minutes)/as per tool 
requirement  

18 Entry of this room through the 
Gowning 2 & through Clean Lab 5 

~10-15±3Pa 

19 Supply Type [Hood type] Flexible ducts with control dampers  for each filters   
20 Air Handing Unit (AHU)   ~ 8001 CFM (Cubic feet per minutes) 
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Clean Room 5: ISO Class 7/Class 10,000 [Oxidation Furnace Lab] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

S.No.      Specifications Description 
1 Application of Room Device Oxidation & Related Operations 
2 Class of Room 10,000 class or ISO-Class7 (45 FED STD 209E 

clean room standards) 
3  Number of rooms     1 
4  Total Area  ~ 22.84 M2 or 246 ft 2. 

5  Room Height  ~ 10 ft (From flooring to ceiling). 
6  Room volume   ~2458 CFT 
7   Room Temperature    ~22± 1°C  
8 Room Relative Humidity   

 

 ~45 ± 5 % 
9 Room positive pressure   

 

~10 ± 5 Pa 
10   Air Flow Pattern Vertical Mixed Flow 
11   Air Change Rate  ~69/72 Air Changes per hour 
12 Filter Coverage 20% 
13 Particles count �  352000 particles/m³  of size 0.5 µm 
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Flat diffuser 

white Light 
   450 to 600 Lux  (white light in ) 100% space    

16 Filters HEPA filter  class  H14 with an efficiency of 
99.995% on 0.3 � m size particle 

17 Air Handing Unit (AHU)   ~2458 CFM (Cubic feet per minutes) 
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Gowning Room 2: ISO Class 6/Class 1000 
 
 
 
 
  
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

S.No.      Specifications Description 
1 Application of Room   Gowning Area  
2 Class of Room 1000 class or ISO-6 (45 FED STD 209E clean room 

standards) 
3  Number of rooms     1 
4  Total Area ~7.25 M2  or 78 Ft2 

5  Room Height  ~ 10 ft (From flooring to ceiling).  
6  Room volume ~780 CFT. 

7 Room Temperature  ~ 21 ± 1°C  

8 Room Relative Humidity   
 

~ 45 ± 5 % 
9 Room positive pressure   

 

~ 15 ± 5 Pa 
10   Air Flow Pattern Vertical Laminar Flow  
11   Air Change Rate  ~160 Air Changes per hour 
12 Filter Coverage  30 % approx 
13 Particles count � 3520 particles/m³ of the size 0.5 µm 
14 Sound Pressure level  55 ± 5 db 
15 Intensity of Light (Tear drop Light) 450 to 600 Lux  (white light in ) 100% space    
16 Filters HEPA filter  class  H14 with an efficiency of 

99.995% on 0.3 � m size particle 
17  Exhaust Flow ~As per requirement 
18 Entry of this room through the 

Main Door from Corridor 
~10-15±5Pa 

19 Air Handing Unit (AHU) plenum 
type air flow 

 ~2080 CFM (Cubic feet per minutes) 
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Corridor & Lobby : ISO Class 8/Class 100000 

S. No.  Specifications  Main Corridor & Lobby  
1.  Total Area  52.36 M2 
2.  Room Height  ~ 10 ft (From flooring to ceiling). 
3.  Room Temperature  23 ± 1° C  
4.  Airflow  Centralized Air Conditioning  
5.  Intensity of light  450 to 600 Lux (white fluorescent light)  
 Filter Coverage  10 % approx 

6.  Filter  HEPA filter  class  H14 with an efficiency of 
99.995% on 0.3 � m size particle 

7.  Sound pressure level  Less than 65 db  
8.  Hood type  Flexible duct with control dampers for each supply 

diffuser.  
10.  Ceiling  False ceiling  
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Comfort Areas: Airconditioned 

Areas Specification: (Meeting Room, Sitting Room, Reception and Student Lounge) 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

S. No.  Specifications  Meeting, Sitting,  Reception & Student lounge 
1.  Total Area  96.92 M2 
2.  Room Height  ~ 10 ft (From flooring to ceiling). 
3.  Room Temperature  23 ± 1° C  
4.  Airflow  Centralized Air Conditioning  
5.  Intensity of light  450 to 600 Lux (white fluorescent light)  
6.  Filter coverage  Supply & Return air diffusers only  
7.  Sound pressure 

level  
Less than 65 db  

8.  Hood type  Flexible duct with control dampers for each supply 
diffuser.  

10.  Ceiling  False ceiling  
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AIR VOLUME CALCULATIONS  

Area Class Area 
(m2) 

Area 
(ft 2) 

Filter 
area 
(m2) 

Height 
(ft) 

Volume 
(ft 3) ACPH CFM 

Required 

Avg. 
Velocity 
(fpm) 

Lab 1 Class 100 40.32 434 
28.22 

10 4338 250 18077 42 

AHU A 
(38000 cfm) 

 

Lab 2 Class 100 33.28 358 
23.3 

10 3581 250 14921 42 

Gowning 1 Class 100 10.53 113 
7.37 

10 1133 250 4721 42 

Lab 3 Class 100 33.48 360 
23.44 

10 3602 250 15010 42 

AHU B 
(28000 cfm) 

 
 

Lab 4 Class 1000 28.54 308 8.36 10 3003 160 8001 27 

Lab 5 Class 10000 22.84 246 
4.67 

10 2458 60 2458 10 

Gowning 2 Class 1000 7.25 78 
2.18 

10 780 160 2080 27 

Corridor & Lobby Class 100000 52.36 
563 

5.3 10 5630 20 1877 8 

AHU C 
(8000 cfm) 

 
 
 
 

Meeting 
 

Only AC 
18.2 

196 
NA 10 1960 10 327 

8�

Sitting 
 

Only AC 
8.58 

92 NA�
10 920 10 154 

8�

Reception 
 

Only AC 
25.75 

277 NA�
10 2770 10 462 

8�

Student Lounge 
Only AC 

44.39 
478 NA�

10 4780 10 797 
8�
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                                Considering filter Area:  70% in class 100, 30% in class 1000 and 20% in class 10000 and 10% in class 100000 

 

 

 

 Ceiling M2 
No of Filters 
(1200x600)  

Total area for ceiling grid coverage 175.61 
  

Class 100 area 82 113 (ULPA) 
Class 1000 area 10.5 15 (HEPA) 
Class 10000 area 4.6 7   (HEPA) 
Class 100000 area 5.3 8   (HEPA) 
Total filter area 103 

 Total No. of filters 143  
      
 Flooring     

Total clean room area including grey area 
             
222.09   

Class 100 area 117.61   
Class 1000 area 35.16 
Class 10000 area 22.84 
Class 100000 area 52.36 
Total class area 175.61 
Total grey area 46.48 
Raised floor area sq. m 153.09 
 Wall Panels     
Height of Wall Panels (Al Honeycomb) 3 M   
Total Area of Honeycomb Panels (Class 100) 320 M2   

�
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Approximate Heat Load & Electrical Power Consumption 

 

 

 

 

 

 

 

       Considerations:  

(i) 450 C as max temperature (it was varying from 40- 43 degree C during  4-28 May, 2015) 
(ii)  2o C as minimum temperature (it varied from 3-5 degrees C during Jan 2015) 
(iii)  Room temperature is taken as 20 oC 
(iv) The power load for each chiller is 32.0 KW at 100% load.  

( note: We have selected bluestar water cooled scroll chiller ( R-407A) rounded to nearest standard model 0f 32.5 TR) 
(v) Fresh Air Requirement: 2500 CFM in clean labs + 1000 CFM in comfort zone 
(vi) Considered 50 % spare capacity, recommended capacity of Chillers 

 

 

 

 

S No Equipment Load 
(KVA) 

1 Chiller Units 4x30 Refrigeration Tons (RT)  with pumps 96 KW 

2 AHU A    (~40000 cfm) with heaters and Dehumidifiers 77KW 

3 AHU B    (~30000 cfm)  with heaters and Dehumidifiers 65 KW 

4 AHU C    (~10000 cfm)   with heaters and Dehumidifiers 26 KW 

5 Make Up Unit 22 KW 

5 Equipment Load 300 KW 

6 Lights & Other items (Clean & Non Clean Area) 20 KW 

7                                                                              Total Load    606 KW 
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1. Heat Load  

Total Area Heat Load (including fresh air & human load – 4 person per room) : 45 TR 
Equipment Heat Load (List of equipment attached)      : 25 TR 
Extra 15% (including heat loss in chill water pipelines) : 10 TR  
The total Chillers capacity should be 80 TR 
Considering 50 % spare capacity, the recommended capacity of Chillers: 120 TR (4x30 TR) 
Throughout the year, except during peak summers, the total heat load will not exceed 60 TR.  Three chiller units can be 
operated on rotation basis and one may be kept as standby 

2. AHU A, B & C : As per equipment specification. Total Wattage 168 KW 
Peak electric heating load of 20 KW have been considered and included for heating of fresh air in AHUs during winters when 
ambient temperature is less than specified room temperature of 21 degree C. Max power load of Humidifiers / Dehumidifiers 
in Makeup units 22 KW 

3. Equipment Power Load: As per list attached: Total 300 KW 
4. Light & Other Items:  

Approx 200 lights of 40 W each in labs and in other space: 8 KW 
Fans: 15 Nos (for space outside clean labs including service area): 2 KW  
Exhaust Blowers including scrubber & Fume Hoods: 6 Nos: 5 KW 
Vacuum Pumps, Compressor for CDA, RO Plant, Chill water plant etc): 5 KW 
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Lab Equipment Power 
Consumption 
(KVA)  

Power 
Consumpti
on in Three 
Phase UPS 
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� � � � � � � � � � �Calculation for Air Flow Through Ducts  

SUPPLY DUCT FROM AHU ROOM A SUPPLY DUCT FROM AHU ROOM B 

FLOW CFM 38000 FLOW CFM 30000 
VELOCITY FPM 1500 VELOCITY FPM 1500 
AREA SQ. FT 25.33333 AREA  SQ. FT. 20 
AREA SQ. MT 2.354749 AREA  SQ. MT 1.859012 

DUCT DIMENSIONS 
SELECTED DUCT DIMENAIONS SELECTED 

METER 1.8 1.4 METER 1.6 1.2 
AREA SQ. MT 2.52 AREA SQ.MT 1.92 
AREA SQ. FT 27.11117 AREA SQ. FT 20.65613 

FINAL VELOCITY FPM 1401.636 FINAL VELOCITY FPM 1452.354 

RETURN DUCT FOR AHU ROOM A RETURN DUCT FOR AHU ROOM B 

FLOW CFM 38000 FLOW CFM 30000 
VELOCITY FMP 800 VELOCITY FPM 800 
AREA SQ. FT 47.5 AREA SQ. FT 37.5 
AREA SQ. MT 4.415155 AREA  SQ. MT 3.485648 

DUCT DIMENSION SELECTED DUCT DIMENSIONS SELECTED 
METER 2.2 2 METER 2 1.8 

AREA SQ. MT 4.4 AREA SQ.MT 3.6 
AREA SQ. FT 47.33696 AREA SQ. FT. 38.73024 

FINAL VELOCITY FPM 802.7554 FINAL VELOCITY FPM 774.5885 
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ANNEXURE –– A 

Building Elevation Drawing 
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ANNEXURE –– B 

 Location of Labs & Service Area 
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ANNEXURE –– C 

Vibrational Isolation Foundation & Structural Plan  
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ANNEXURE –– D 

Clean Room Area 
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ANNEXURE –– E 

Ceiling Grid Layout  
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Cleanroom Construction and Material specifications: (ISO 14644-4:2001 Std.)                   Annexure 1 
 

 
Item No-1:  HVAC system and Clean Room Interiors 

       
1.1 The HVAC system must meet the facility requirements as specified above for each room.:- 

������ Air Handling Units (AHUs) For Clean Rooms:  
·  Fan static: 100 mm of WC 
·  AHU shall be of modular construction and of draw through type comprising of pre filter section, fine filter section, cooling 

coil section, fan section and heater section. The frame work shall be of extruded Al sections joined by moulded high tensile 
reinforced plastic and shall be assembled to provide a sturdy, strong and self supporting frame work for various sections. 
Each section shall be complete with its own independent base and mounted on 14G galvanised sheet steel and aluminum 
die cast channels. Zinc deposition on the GI sheets shall be minimum 120 gsm.  

·  AHU shall be of double skin, with 50 mm thick PUF insulation sand-witched panel, 1 mm GI outer skin pre coated and 0.8 
mm thick pre coated Aluminium sheet inside. The density of PUF insulation shall be minimum 40 Kg/m3.  

·  The frame work for each section shall be joined together with soft rubber gasket in between to make joints air tight. 
·  Suitable air tight access doors with Aluminium die cast heavy duty hinges and locks shall be provided for various sections.  
·  The casing shall incorporate thermal break profile and all other necessary design features to ensure that condensate does 

not occur during all seasons. 
·  The AHUs shall be having Sound attenuators conforming to NC 55 curve specifications at Suction and delivery of AHUs. 
·  The detailed specifications of the AHU systems are as under: 
 
1.12 Circulation Fans: 
·  Quantity: 02 (Two) nos. (One fan per AHU) 
·  Fan Type: Direct driven, single stage, Vane axial fan/Plug fan, to be placed at floor level of AHU. Noise level shall be 

reduced to NC55 curve (60 to 65 dB (A)) or less by suitable sound attenuators on supply and return air path.  
·  Capacity: 38000 CFM capacity – 1 no. 

30000 CFM capacity – 1 no.  
  8000 CFM capacity – 1 no. 

·  Total static pressure: 100 mm WG. 
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·  Fan casing shall be 10mm thick CRCA with epoxy painting and blades shall be made out of Die-cast aluminium alloy. 
·  Motor and fan assembly shall be floor mounted for vertical discharge and placed on Extruded aluminium sections and on 

vibration isolators to reduce amplitude to less than 25-50 microns. 
·  Motor: Adequately sized, TEAO, Squirrel cage induction motor with VFD drive and suitable for 415V + 10%, 3 phase, 50 

Hz+ 5% AC power supply.   
·  The motor shall be of high Efficiency IE3 class as per IS 12615 – 2011, compatible for VFD operation. 
·  The VFD shall be PWM type using IGBT’s or latest technology with power factor of not less than 0.95 at all loads and 

shall be enclosed in NEMA –1 enclosure complete with active harmonic filter etc. 
·  Flexible connection fabricated of neoprene coated flame proof fabric, tightly crimped to metal ending strip and attached to 

ducting and equipment by screws or bolts at 6” interval. Flexible connection to be provided with the sufficient material 
width to prevent interference with the free operation of the fan vibration system. 

·  Fan shall be factory statically and dynamically balanced as required to achieve field balance levels. 
·  Epoxy based coating shall be provided on all the surfaces of ferrous fan housing. 
·  Vibration measurement shall be made in three orthogonal areas at each bearing location. Where equipment configuration 

precludes measurement at bearing, measurement shall be made on adjacent routine structure. 
·  Peak to peak displacement at the rotational frequency shall be measured. Governing displacement shall be at the rotational 

frequency of fan. Controlling displacements at frequencies other that the rotational frequencies are not in compliance with 
the balance requirements. 

1.13 Cooling Coils: 
·  Cooling medium: Medium temp. chilled water at  a temperature of 8 + 0.5 Deg C 
·  Air handling quantity: 38000 CFM and 30000 CFM 
·  The velocity across the coils shall be limited to 2.25 m/s. 
·  Coils shall be of seamless copper tubes with Al fins, 4 rows deep, with 12-13 fins/inch, with copper header, flange 

connection and SS 304 enclosure.  
·  Copper tubes shall be 22 SWG and hydrostatically tested for 21 kg per sq cm.  
·  Cooling coil condensate tray shall be of 20 SWG SS 304 material.  
·  Vertically stacked Cooling coils shall have SS 304 drip trays between them and SS pipe drain connection left at the drain 

tray and finally connected to drain point with suitable trap to check ingress of outside air. 
·  Fouling factor: 0.0002 hr. m2  0 C/K cal 
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·  Accessories: Frame, support, inlet and outlet header, vent connection and drain connection with valves, pressure gauges 
with valves at inlet and outlet and temperature gauge at inlet and outlet and their associated fittings. 

1.14 Filters 
·  There will be two stages of filtration. 
·  Air handling capacity of each stage will be 38000 CFM and 30000 CFM. 
·  First stage: Pre-filters of 95% efficiency down to 10 microns, Initial pressure drop not more than 5 mm W.G, Medium 4 

Ply HDPE mesh backed with nylon mesh in between, suitable for cleaning with dry air or water jet, corrugated and held in 
position with Al spacers. 

·  Second stage: Fine filters 99% down to 5 microns, Initial pressure drop not more than 6-8 mm W.G. The filter medium 
shall be made of non-woven synthetic polyester with HDPE mesh on both front and back sides, suitable for cleaning with 
dry air or water jet, corrugated and held in position with Al spacers. 

·  Filters face velocity shall not exceed 2.5 m/sec.  
·  Filter mounting frame shall be made out of extruded aluminum material. The frame shall be strong enough to withstand the 

weight of two persons which may climb the frame during the filters replacement.  
·  Between Filter sections, minimum spacing of 600mm shall be maintained. 
·  Filters shall be having a quick release mechanism and sealing gasket. 
·  The filters shall have Al frame with a module size of 600mm x 600mm (preferably).   
 
1.15 Heaters: 
·  The AHU shall be having strip/tubular heaters of suitable capacity to control the clean room temperature in the specified 

limits in winters. 
·  The heaters shall be complete with suitable extruded aluminum frame, insulating supports etc. 
·  The heaters output will be controlled by a ��������� . The temperature sensors input will be taken from the temperature 

sensors mounted in the clean rooms to the BMS.  Based on this temperature input, BMS will provide signal to the thyristor. 
���������  will control the power output from the heaters.   

·  Thermostat in hot redundant arrangement will be provided at the outlet of the heater section for safety of the heaters. 
·  Airstat will be provided to interlock the heaters with air flow. 
·  Interlock of the heaters with AHU fan motors will be provided for safety 
1.16 Instrumentation 
·  Following sensors/instruments will be provided in the clean rooms: 
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1) Temperature and RH sensor to measure the temperature and humidity of each clean room.  Accuracy levels:   
Temperature: + 0.2 Deg C or better, RH: + 1% or better. 

2) Positive pressure sensor to measure the positive pressure of the each clean room. 
3) Chilled water supply header temperature for each AHU 
4) Chilled water return air header for each AHU 
5) Differential pressure across pre filters and fine filters in each AHU 
6) Ambient temperature and RH sensor – common 
7) Electro-pneumatic three way flow control valve in chilled water line of each AHU 
8) Thyristor control to control the heaters output for each AHU 
9) Thermostat and Airstat for safety of the heaters. 

1.17 Control Philosophy: The control philosophy of the clean rooms will be as under: 
1) The clean room parameters will be controlled automatically through BMS. The output from all the sensors will be 

taken to the BMS.  Based on the sensor inputs, BMS will give command to different systems to modulate to control the 
clean room parameters. 

2) A three way electro-pneumatic flow control valve will be integrated in the chilled water line of each AHU. When the 
clean room temperature rises above the specified limits, as input provided by the Temperature sensor in the Clean room 
to the BMS, the BMS will give the command to this valve to increase the chilled water flow through the chilled water 
coil and vice-versa. This will decrease/increase the supply air temperature to the CRs and hence the temperature of 
clean rooms will be controlled. This three way valve shall be having a manual override with a hand-wheel for manual 
operation or a bypass line with an isolating valve. 

3) In winters, when the chilled water flow is reduced to zero, that means instead of cooling, heating is required, the clean 
room temperature will be controlled using the heaters mounted in the AHUs and Thyristor for each AHU. The 
Thyristor will control the output of the heaters. When the clean room temperature falls below the specified limits, as 
input provided by the Temperature sensor in the Clean room to the BMS, the BMS will give the command to Thyristor 
to increase the heaters output and vice-versa. This will decrease/increase the supply air temperature to the CRs and 
hence the temperature of clean rooms will be controlled 

4) We can either average out the temperature values of all the respective areas fed by a AHU to take as input for 
temperature control and temperature reading of critical area can be taken as input for temperature control. 

5) Motorised return air damper interlocked with a smoke sensor and fans with a manual over ride will be provided as 
safety feature. 

1.18  Make-Up Air Unit (MAU): 
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·  Package type Air Handling Unit having an air flow capacity of 2500 CFM with total static pressure of 200 mm of WC. 
·  Pre filters – Stage first: 01 set having 12% efficiency will have air handling capacity of 2500 CFM. The filters shall have 

GI frame.  The filter media shall be made of non-woven synthetic type suitable for cleaning with dry air or water jet, 
corrugated and held in position with GI spacers and shall be complete with frame supports, quick release mechanism, 
sealing gaskets etc. 

·  Pre filters – Stage second: 01 set having 45% efficiency and will have air handling capacity of 2500 CFM. The filters 
shall have GI frame.  The filter media shall be made of non-woven synthetic type suitable for cleaning with dry air or water 
jet, corrugated and held in position with GI spacers and shall be complete with frame supports, quick release mechanism, 
sealing gaskets etc. 

·  Fine filters: 01 set having 90% efficiency and GI frame. Filter media shall be made of synthetic fabric non-woven suitable 
for cleaning with dry air and water jet. The filters will be complete with frame, supports quick release mechanism, sealing 
gasket etc. 

·  Fan: 01 no. , Directly driven horizontally mounted single stage vane axial fan/plug fan, capacity 2500 CFM, Total pressure 
200 mm of WG, Supporting frame, acoustical cones at the discharge, vibration isolators to reduce amplitude to less than 
25-50 microns, Adequately sized, TEAO squirrel cage high efficiency (Eff-1) induction motor suitable for AC 415 V 
+10%, 3 phase, 50 Hz + 5% supply with VFD drive. The VSD will be PWM type using IGBT’s or latest technology with 
power factor of not less than 0.95 at all loads and shall be enclosed in NEMA –1 enclosure complete with active harmonic 
filter etc. 

·  Chilled water coil: Chilled water available at 8+ 0.5 Deg C with dehumidified capacity of 2500 CFM (Full fresh air). The 
velocity across the coils shall be limited to 2.25 m/s. 
Coils shall be of seamless copper tubes with Al fins, 4 rows deep, with 12-13 fins/inch, with copper header, flange 
connection and SS 304 enclosure. Copper tubes shall be 22 SWG and hydrostatically tested for 21 kg per sq cm. Cooling 
coil condensate tray shall be of 20 SWG SS 304 material. Vertically stacked Cooling coils shall have SS 304 drip trays 
between them and SS pipe drain connection left at the drain tray and finally connected to drain point with suitable trap to 
check ingress of outside air. Accessories: Frame, support, inlet and outlet header, vent connection and drain connection 
with valves, pressure gauges with valves at inlet and outlet and temperature gauge at inlet and outlet and their associated 
fittings. 

·  Humidifier: Pan humidifier with humidification capacity of 2500 CFM. The humidifier shall be complete with heaters, 
make up connection with heavy duty copper ball valve, level switch in interlock with heaters for protection of heaters in 
case of no water supply, make-up water tank with sufficient capacity etc.  
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·  De-humidifier: De-humidifier with de-humidification capacity of 2500 CFM of air to be used in monsoon season. 
·  HEPA filters:  HEPA filters having 99.997% efficiency down to 0.3m micron particle size. Filter frame shall be made up 

of anodised aluminium and filter media shall be water proof micro fibre glass. Capacity of HEPA filter bank shall be 2500 
CFM and shall be complete with frame supports, quick release mechanism, sealing gaskets etc. 

·  The frame work shall be of extruded Al sections joined by moulded high tensile reinforced plastic and shall be assembled 
to provide a sturdy, strong and self supporting frame work for various sections. Each section shall be complete with its own 
independent base and mounted on 14G galvanised sheet steel and aluminium die cast channels. Zinc deposition on the GI 
sheets shall be minimum 120 gsm.  

·  MAU shall be of double skin, with 50 mm thick PUF insulation sand-witched panel, 1 mm GI outer skin pre coated and 0.8 
mm thick pre coated Aluminium sheet inside. The density of PUF insulation shall be minimum 40 Kg/m3.  

·  The frame work for each section shall be joined together with soft rubber gasket in between to make joints air tight. 
·  Suitable air tight access doors with Aluminium die cast heavy duty hinges and locks shall be provided for various sections.  
·  The casing shall incorporate thermal break profile and all other necessary design features to ensure that condensate does 

not occur during all seasons. 
·  The MAU shall be having Sound attenuators conforming to NC 55 curve specifications at delivery of MAU. 
·  A three way electro pneumatic flow control valve in the chilled water line which will be controlled from the BMS 

depending upon the Temperature and RH condition inside the clean room. 
·  1.19 Supply Air Distribution Duct Work 

Complete supply air ducting including the flexible ducting connecting the solid duct work with filters collar and return air 
ducting is covered under scope of work.  

·  Dusts shall be made from GI sheet of lock forming quality having Zinc Coating as per ASTM A-525 G90. 
·  The ducts shall be constructed as per SMACNA standard. 
·  The ducts shall be designed for 100 mm of WC pressure. 
·   The ducts will be used for clean room class 100 environments. To meet this requirement, the GI sheet for manufacturing 

the ducts shall be totally oil free. 
·  Velocity for Supply Air shall not exceed 1500 fpm and return air shall not exceed 1000 fpm.  
·  Ducting shall be complete with dampers, vanes, anchor fasteners, supports, access doors, neoprene rubber gaskets etc. 
·  All the ducts shall be supported with the building structure with GI threaded rods of 10mm dia. and spring isolators of GI 

or coated suitable for clean rooms. 
·  Ducting shall include dampers, supports, Isolators etc. 
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·  All duct supports, re-inforcement shall be galvanised. 
·  All the dampers shall be Al anodised. 
·  The duct sections shall be joined with Angle iron flange joints. 
·  All the edges with minor leaks should be sealed with silicon sealant. 
·  Duct inspection window to be provided in the main ducts and plenum boxes. The inspection windows shall be leak proof, 

easy to open/close. 
·  The ducts fabrication work shall be carried out in dust free environment. 
·  The supply and return air duct exposed to the atmosphere condition requires to be insulated using glass wool of sufficient 

thickness and covered with 0.5 mm thick Aluminium sheet. All the joints shall be sealed with 50mm thick Al tape. Over 
and above, self supporting structure of Aluminium sheet of thickness 2.0 mm shall be made to protect the duct from 
atmospheric conditions.  

1.2 Chillers and pipeline:  
1.2.1 Chillers  
·  Energy efficient Air-cooled, water Screw chillers of specified Tonnage as per design requirement, using environment 

friendly refrigerant (Non CFC), suitable for outdoor installation with weatherproof enclosure.  
·  Microprocessor-control panel along with chiller load management option inbuilt, to be hooked up to BMS for parameters 

monitoring and control.  
·  The total load to be catered by multiple chillers. Each chiller preferably to have multiple compressors of equal tonnage 

capacity.  
·  OEM to stand guarantee to supply chiller spares for a minimum period of 10 years after warranty.  
·  Chiller OEM (Original Equipment Manufacturer) shall have local trained personnel in India, in case of imported chillers.  
1.2.2 Pumps  
·  Pumps should be Horizontal end suction/back pull out type water pump sets with bronze Impellers and mechanical seals for 

chilled water re-circulation complete with TEFC squirrel cage motor of adequate rating, coupling, base plate, anti vibration 
pads etc.  

1.2.3 Pressurization units should be included for making up the water in the line and maintaining required design pressure 
1.2.4 System Specifications 
1.2.5 Pipe Work : All piping work shall conform to quality standards and shall be carried out as per specifications and details 

given hereunder & shall follow the applicable on relevant Indian standards. 
1.2.6 Pipes: All pipes upto 150 MM shall be M.S. E.R.W tube (black steel) heavy class as per I.S. 1239-79, Part-I with 

amendment-I of January ‘81. 
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1.2.7  Fittings:  The dimensions of the fittings shall conform to I.S.1239/69 Part-II unless otherwise indicated, in the 
specifications. 

·  All bends in sizes upto and including 150 MM dia. shall be readymade of heavy duty, wrought steel of appropriate class. 
·  All bends in sizes 200 MM and larger dia. shall be fabricated from pipes of the same dia. And thickness, with a minimum of 

4 sections, and having a minimum centre line radius of 1.5 diameter of pipes. 
·   All fittings such as branches reducers etc. in all sizes shall be fabricated from pipes of the same Dia. and thickness, and its 

length should be at least twice the dia. of the pipe. 
·  The branches may be Butt welded straight to the main line, without making a separate fitting, where specified on drawings 

or required by Engineer-In-Charge. 
·  Blank ends are to be formed with flanged joints and 6 MM thick blank insertion of rubber gasket between flange pair for 

150 mm and over, in case where, a future extension is to be made otherwise blank end discs of 6 mm thickness are to be 
welded on, with additional cross stiffners from 50 mm x 50 mm M.S. Heavy angles, for sizes upto 350 MM dia. All ends 
larger than 400 MM dia. shall have dished ends. 

 
1.2.8 Flanges 
·  All flanges shall be of mild steel as per I.S. 6392/71 and shall be steel slip-on-type, welded to the pipes, flange thickness 

shall be as per BS10. 
·  Flanges may be tack welded into position, but all final welding shall be done with joints dismounted. 3 mm thick gaskets 

shall be used with all flanged joints. The gaskets shall be fibre re-inforced rubber as approved by the Engineer-In-Charge. 
Special adhesive compound shall be used between flanges of steam, air and gas lines. 

·  Flanges shall be used as follows :- 
·  Counter flanges for equipment having flanged connections. 
·  Flanged pairs shall be used on all such equipment, which may require to be isolated or removed for service e.g. Pumps, 

refrigeration machines, air handling units etc. 
·  All threaded valves shall be provided with nipples and flanged pairs on both sides to permit flange connections, for removal 

of valves from main lines for repair/replacement. 
1.2.9 Valves 
1.2.10 Butterfly Valves 
·  The butterfly valve shall consist of cast iron body preferably in two piece  
        Construction. 
·  The disc shall consist of disc pivot and driving stem shall be in one piece centrally located. 
·  The valve seat shall be synthetic material suitable for water duty. It shall line the whole body. 
·  The disc should move in slide bearings on both ends with ‘o’ ring to prevent leakage. 
·  The handle should have arrangement for locking in any set position. 
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·  All valves 200mm Dia. and above shall be gear operated. 
·  The valve should be suitable for 12 Kg/cm2 working pressure. 
1.2.11 Ball Valves 
····  All Valves 40 mm Dia. and below shall be of Gun Metal Ball type Valves with (FPT) female threads conforming to class 2 

of IS 778 and mating flanges fitting. 
·  All Ball valves shall be ISI Marked. 
1.2.12 Balancing Valves 
·  The balancing valves upto 80 mm Dia. shall be of gunmetal screwed type conforming to BS 5154 or equivalent 

specifications 
·  The valve shall be cast gunmetal ASTM B-62 and complete with non rising spindle. PTFE disc seal cast metal hand wheel. 
·  The port opening shall permit precise regulation of flow rate, by accurately measuring the 
·  pressure drop across the port. 
·  The valve shall be completed with two ports for connections to a mercury manometer, to 

- measure the pressure drop, as well as a drain port. 
- The spindle shall have a shielded screw to set the flow at the desired level. 
- This valve shall be used wherever specified. 

1.2.13 Duel Plate Check Valves 
·  The body of the check valve shall be made from a single piece casting in cylindrical shape 
·  There shall be two plate, which shall be hinged in the centre of the circle. Both plates shall behave springs attached to 

them for assisting in closing action of the valve. 
·  There shall be properly/designed metal to metal seal between the plates and the outer body, to ensure non leaking sealing. 
·  The valve design shall confirm to API 594 or equivalent specifications. 
1.2.14 Automatic/Dynamic Balancing Valve. 
·  Automatic Dynamic Balancing Valve shall be of forged brass (upto 40mm dia.) grey iron (above 40mm dia.) construction 

of 1350K Pa pressure and 120� C temperature rating. The valves shall have precision calibrated, stainless steel carridge to 
achieve the desired/pre-fixed flow rates irrespective of the pressure fluctuations in the water lines within a range of 10-210 
K. Pa. The flow rate within a tolerance of �� 5% will be achieved by automatic adjustment of the open orifice area in 
response to the pressure differential changes. The end connection upto 80mm dia. should be threaded and for above 80mm 
dia. it should be flanged. 

1.2.15 Strainers 
·  The strainers shall either be pot type or ‘Y’ type with cast iron or fabricated steel body, tested upto pressure applicable for 

the valves as per design. 
·  The strainers shall have a perforated bronze sheet screen with 3 mm perforation and with a permanent magnet, to catch iron 

fillings. 
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·  Pot strainers shall be provided with flanged connections and ‘Y’ strainers shall be provided with flanged ends. 
·  The strainers shall be designed to facilitate easy removal of filter screen for cleaning, without disconnection of pipe line. 
1.2.16 Other Valves 
·  All gauge cocks shall be of gunmetal plug type, complete with siphon (brass chrome plated). 
·  All drain valves shall be of gunmetal with a hose union connection on one hand. 
1.2.17 ‘V’ Form Thermometers (Industrial Type) 
·  The body shall be of aluminum alloy with anodized gold colored surface. The casing shall be adjustable sideways for 

reading from the front. The glass capillary shall be triangular in shape with the blue mercury filled in glass. Scale of 
reading shall be of the range 00C to 500C/320F to 1200F. 

·  Thermometer shall be suitable for 12 mm connections with long stem, so that thermometer is removable without damaging 
the insulation. M.S. socket to be welded on pipes shall be provided with thermometer. 

1.2.18  Jointing 
·  All pipe lines shall be welded type. 
·  Square cut plain ends will be welded for pipes upto and including 100 MM Dia. 
·  All pipes 125 MM Dia. or larger will be bevelled by 35 DEG. before welding. 
1.2.19  Pipe Supports/Hangers 
·  Pipe supports shall be provided and installed for all piping wherever indicated, required or otherwise specified. Wherever 

necessary, additional hangers and supports shall be provided to prevent vibration or excessive deflection of piping and 
tubing. 

·  All vertical pipe support shall be made of 10mm M.S. Rods and the horizontal support shall be of M.S. angles of 50x50x4 
mm thick. 

·  Pipe supports shall be adjustable for height and prime coated with rust preventive paint & finish coated with black paint 
using approved grade of paint. 

1.2.20 The spacing of pipe supports shall not be more than that specified below :- 
 

                     
 

 
 
 
 
 

·  Extra supports shall be provided at the bends and at heavy fittings like valves to avoid undue stresses on the pipes. Pipe 
hangers shall be fixed on wall and ceiling by means of approved metallic dash fasteners.  

Nominal pipe size MM Spacing (Metres) 
15 1.25 
20 & 25 2.00 
32,30,50 & 65 2.50 

80,100 & 125 2.50 
150 & Above 3.00 
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·  Insulated piping shall be supported in such a manner as not to put undue pressure on the insulation, cause condensation. The 
pipe supports or Saddles shall be of PUF, factory fabricated to suit pipe sizes. 

·  Hangers shall be supported from structural steel, concrete inserts & pipe racks, as specifically approved. 
·  No hangers shall be secured to underside of light weight roof decking and light weight floor glass. 
·  Mechanical equipment shall be suspended midway between steel joints and panel points. 
·  Drilling or punching of holes in steel joint members will not be permitted. 
·  Contractor shall make shop drawing for fixing of support for approval. 
1.2.21 Miscellaneous 
·  Provide all pipe work as required to make the apparatus connected complete and ready for regular and safe operation. 

Unless otherwise noted, connect all apparatus and equipment in accordance with manufacturer’s standard details, as 
approved by Engineer-In-Charge. 

·  Provide valves and capped connections for all low points in piping system, where necessary or required for draining 
systems. Provide Isolating valves & Drain valves in all risers to permit repairs without interfering with the rest of the 
system. 

·  During construction, temporarily close, open ends of pipes with sheet metal caps, where necessary, or required to prevent 
debris from entering the piping system. 

·  Support piping independently of all equipment so that the equipment is not stressed by the piping weight or expansion. 
·  To facilitate the maintenance, repair and replacement: 
·  Provide shut-off valves where indicated and for individual equipment, units at inlet and outlet, to permit unit removal for 

repairs, without interfering with the remainder of the system. Additional shut-off valves shall be provided as required to 
enable all systems to be fully sectionalized. By-pass and stop valves shall be provided for all automatic control valves as 
specified. 

·  Arrange piping for maximum accessibility for maintenance and repair, locate valves for easy access and operation. No 
valves shall be installed with handles pointing down, unless unavoidable. 

·  Cut the pipes accurately according to measurements, established at building site & work into place without springing or 
forging. 

·  Where pipes are to be buried under ground, they should be coated with one coat of bituminous paint. The top of the pipes 
shall not be less that 75 CM. from the ground level.  

·  Where this is not practical permission of Engineer-In-Charge shall be obtained for burying the pipes at lesser depth. The 
pipes shall be surrounded on all sides by sand cushions of not less than 15 CM. After the pipes have been laid and top sand 
cushions provided, the trench shall be refilled with the excavated soil, excess soil shall be removed from the site of work 
by the contractor. 
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1.2.22 Sleeves 
·  Where pipes pass through floors, walls, etc provide Galvanized steel pipe sleeves 50 MM larger than outside diameter of 

pipe. Where pipes are insulated, sleeves shall be large enough to ample clearance for insulation. 
·   Where pipes pass through outside walls or foundations, the space between pipe and sleeve shall be filled with rock wool 

covered with GI sheet. 
·  The centre of pipes shall be in the centre of sleeves, and sleeves shall be flushed with the finished surface. 
1.2.23 Arrangement and alignment of piping 
·  All piping shall be arranged and aligned in accordance with the drawings as specified. Where special conditions are 

encountered in the field, the arrangement and alignment of piping shall be as directed by the Engineer-In-Charge. 
·  The piping shall be installed in a uniform manner, parallel or perpendicular to walls or ceilings, and all changes in 

directions shall be made with fittings. The horizontal piping shall be run at right angles and shall not run diagonally across 
rooms or other piping. wherever possible all piping shall be arranged to provide maximum head room. 

·  All piping shall be installed as directly as possible between connecting points in so far as the work of other trades permits. 
Where interference occurs with another trade whose work is more difficult to route, this contractor shall reroute his pipes 
as required to avoid interference, at the discretion of the Engineer-In-Charge. 

·   All piping shall be carefully installed to provide for proper alignment, slope and expansion. 
·  The stresses in pipe lines shall be guided and pipes shall be supported in such a manner that pipe lines shall not creep, sag 

or buckle. 
·  Anchors and supports shall be provided wherever necessary to prevent any misalignment of piping. 
·  Small tubing gauges, controls or other equipment installed on any apparatus, shall not be coiled nor excessive in length, but 

shall be installed neatly, carefully bent at all changes in direction, secured in place and properly fastened to equipment at 
intervals to prevent sagging. 

·  The piping shall be grouped wherever practical and shall be installed uniformly in straight parallel lines in either vertical or 
horizontal positions. 

1.2.24 Testing 
·  In general, tests shall be applied to piping before connection of equipment and appliances. In no case shall the piping, 

equipment or appliances be subjected to pressures exceeding their test ratings. 
·  The tests shall be completed and approved before any insulation is applied. Testing of segments of pipe work will be 

permitted, provided all open ends are first closed, by blank offs or flanges. 
·  After tests have been completed the system shall be drained and flushed 3 to 4 times and cleaned of all dust and foreign 

matter. All strainers, valves and fittings shall be cleaned of all dirt, fillings and debris. 
·  All piping shall be tested to hydraulic test pressure of at least one and half times the maximum operating pressure but not 

less than 10 kg/cm2 for a period of not less than 12 hours. All leaks and defects in the joints revealed during the testing 
shall be rectified to the satisfaction of the Engineer-In-Charge, without any extra cost. 
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·  All the piping systems shall be tested in the presence of the Engineer-In-Charge or their authorized representative. Advance 
notice of test dates shall be given and all equipments, labour, materials required for inspection, and repairs during the test 
shall be provided by the contractor. A test shall be repeated till the entire systems are found to be satisfactory to the above 
authority. The tests shall be carried out for a part of work if required by Engineer-In- Charge in order to avoid hindrance in 
the work of the insulation contractor. 

·  Miscellaneous piping, tests with air at 10.5 kg/cm2 for a minimum of 24 hours without drop in pressure. 
·  The contractor shall make sure that proper noiseless circulation is achieved through all piping systems. If due to poor bond, 

proper circulation is not achieved, the contractor shall bear all expenses for carrying out the rectification work including 
finishing of floors, walls and ceiling damaged in the process of rectifications. 

·  The contractor shall provide all labours and materials to make provision for removing water and throwing it at the proper 
place, during the testing or/and after the testing to avoid damages to employer or other contractors' properties. Any 
damages caused by the contractor to the employer or other contractors’ properties, shall be borne by the contractor. 

1.2.25  Drain Piping 
·  The drain piping shall be medium class galvanized steel as per IS 1239/1979. 
·  The fittings shall be of ‘R’ brand or “Unik” or equal forged with screwed connections. 
·  The gate valves shall be of gun metal duly ISI marked on each valve. 
·  Pipe crosses shall be provided at bends, to permit easy cleaning of drain line. 
·  The drain line shall be provided upto the nearest drain trap and pitched towards the trap. 
·  Drain lines shall be provided at all the lowest points in the system, as well as at equipments, where leakage of water is 

likely to occur, or to remove condensate and water from pump glands. 
1.2.26 Painting 
·  All pipes supports, hangers, etc., shall be given two coats of red oxide primer. 
·  All pipes, which are not to be insulated, shall then be given two coat of finish paint, of a type and colour, as approved by 

the Engineer-In-Charge. 

1.3 Air distribution system: Ducts, Grills & Diffusers  
1.3.1 Duct Specifications: Complete supply air ducting including the flexible ducting connecting the solid duct work with 

filters collar and return air ducting is covered under scope of work.  
·  Dusts shall be made from GI sheet of lock forming quality having Zinc Coating as per ASTM A-525 G90. 
·  The ducts shall be constructed as per SMACNA standard. 
·  The ducts shall be designed for 100 mm of WC pressure. 
·   The ducts will be used for clean room class 10 environments. To meet this requirement, the GI sheet for manufacturing the 

ducts shall be totally oil free. 
·  Velocity for Supply Air shall not exceed 1500 fpm and return air shall not exceed 1000 fpm.  
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·  Ducting shall be complete with dampers, vanes, anchor fasteners, supports, access doors, neoprene rubber gaskets etc. 
·  All the ducts shall be supported with the building structure with GI threaded rods of 10mm dia. and spring isolators of GI 

or coated suitable for clean rooms. 
·  Ducting shall include dampers, supports, Isolators etc. 
·  All duct supports, re-inforcement shall be galvanised. 
·  All the dampers shall be Al anodised. 
·  The duct sections shall be joined with Angle iron flange joints. 
·  All the edges with minor leaks should be sealed with silicon sealant. 
·  Duct inspection window to be provided in the main ducts and plenum boxes. The inspection windows shall be leak proof, 

easy to open/close. 
·  The ducts fabrication work shall be carried out in dust free environment. 

The supply and return air duct exposed to the atmosphere condition requires to be insulated using glass wool of sufficient 
thickness and covered with 0.5 mm thick Aluminum sheet. All the joints shall be sealed with 50mm thick Al tape. Over 
and above, self supporting structure of Aluminum sheet of thickness 2.0 mm shall be made to protect the duct from 
atmospheric conditions 
The work under this part shall consist of furnishing labour materials, equipment and appliances as specified necessary and 
required to install all sheet metal and other allied work to make the air conditioning supply, ventilating, and exhaust system 
ready for operation as per drawings. 
Except as otherwise specified all duct work and related items shall be in accordance with these specifications. 
Duct work shall mean all ducts, casings, dampers, access doors, joints, stiffeners and hangers. 
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1.3.2 Sheet Specifications:  
All duct work, sheet metal thickness and fabrication unless otherwise directed, shall strictly meet requirements, as 
described in IS:655-1963 with amendment-I (1971 edition). 
The thickness of the sheet shall be as follows :- 
 

Size of Duct Sheet 
Thickness 

Type of Joints Bracing if any 
 

Upto 750 mm 0.63 mm / 
24 Ga 

G.I. Flange  

751 mm to 1000 mm 0.80 mm / 
22 Ga 

25x25x3 mm  
Angle iron frame with 8 
mm dia from joints 
nuts & bolts 
 

25x25x3 mm at the rate of 
1.2 M from joints 

1001 mm to 1500 
mm 

0.80 mm/ 
22 Ga  

40x40x5 mm Angle iron 
frame with 8 mm dia 
from joints nuts & bolts 
 

40x40x5 mm at the rate of 
1.2 M 
 

1501 mm to2250 mm 1.00 mm 
20 Ga 
Angle 
iron frame 

50x50x5 mm with 10 
mm dia to be Braced 
nuts & bolts  

40x40x3 mm at the rate of 
1.2 M at Diagonally 
125 mm centre. 
 
 

5 2251 mm and 
above 

1.25 mm 
18 Ga 

50x50x6 mm Angle iron 
frame with 10 mm dia 
from joints nuts & bolts 
at 125 mm  
 

40x40x3 mm at the rate of 
1.6 M centre. 
 

 
·  The gauges, joints and bracings for sheet metal duct work shall further conform to the provisions as shown on the 

drawings. 
·  Ducts larger than 600 mm shall be cross broken, duct sections upto 1200 mm length may be used with bracing angles 

omitted. 
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·  Changes in section of duct work shall be affected by tapering the ducts with as long a taper as possible. All branches shall 
be taken off at not more than 45 degree. Angle from the axis of the main duct unless otherwise approved by the Engineer-
In-Charge. 

·  All ducts shall be supported from the ceiling/slab by means of M.S. Rods of 9 mm (3/8") diameter with M.S. Angle at the 
bottom. The rods shall be anchored to R.C. Slab using metallic expansion fasteners. 

 
1.3.3  Installations 
·  During the construction, the contractor shall temporarily close duct openings with sheet metal covers to prevent debris 

entering ducts and to maintain opening straight and square, as per direction of Engineer-In-Charge. 
·  Great care should be taken to ensure that the duct work does not extend outside and beyond height limits as noted on the 

drawings. 
·  All duct work shall be of high quality approved galvanized sheet steel guaranteed not to crack or peel on bending or 

fabrication of ducts. All joints shall be air tight and shall be made in the direction of air flow. 
·  The ducts shall be re-inforced with structured members where necessary, and must be secured in place so as to avoid 

vibration of the duct on its support. 
·  All air turns of 45 degrees or more shall include curved metal blades or vanes arranged so as to permit the air to make the 

abrupt turns without an appreciable turbulence. Turning vanes shall be securely fastened to prevent noise or vibration. 
·  The duct work shall be varied in shape and position to fit actual conditions at building site. All changes shall be subjected 

to the approval of the Engineer-In-Charge. The contractor shall verify all measurements at site and shall notify the 
Engineer-In-Charge of any difficulty in carrying out his work before fabrication. 

·  Sponge rubber or approved equal gaskets of 6 mm maximum thickness shall be self adhesive installed between duct 
flanges as well as between all connections of sheet metal ducts to walls, floor columns, heater casings and filter casings. 
Sheet metal connections shall be made to walls and floors by means of wooden member anchored to the building structure 
with anchor bolts and with the sheet screwed to them. 

·  Flanges bracings and supports are to be black, mild steel and are to be painted with rust proof primer on all surfaces before 
erection. Accessories such as damper blades and access panels are to be of materials of appropriate thickness and the finish 
similar to the adjacent ducting, as specified. 

·  Joints, seams, sleeves, splitters, branches, takeoffs and supports are to be as per duct details as specified, or as decided by 
Engineer-In-Charge. 

·  Joints requiring bolting or riveting may be fixed by Hexagon nuts and bolts, stove bolts or buck bolts, rivets or closed 
centre top rivets or spot welding. Self tapping screws must not be used. All jointing material must have a finish such as 
cadmium plating or Galvanized as appropriate. 

·  Fire retarding flexible joints are to be fitted to the suction and delivery of all fans. The material is to be normally double 
heavy canvass or as directed by Engineer-In-Charge. On all circular spigots the flexible materials are to be screwed or clip 
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band with adjustable screws or toggle fitting. For rectangular ducts the material is to be flanged and bolted with a backing 
flat or bolted to mating flange with backing flat. 

·  The flexible joints are to be not less than 75 mm and not more than 250 mm between faces. 
·  Duct passing through brick or masonry, wooden frame work shall be provided within the opening. Crossing duct shall have 

heavy flanges, collars on each side of wooden frame to make the duct leak proof. 
 

1.3.4 Dampers 
·  At the junction of each branch duct with main duct and split of main duct, volume dampers must be provided. Dampers 

shall be two gauges heavier than the gauge of the large duct and shall be rigid in construction. 
·  The volume dampers shall be of an approved type, lever operated and completed with locking devices which will permit 

the dampers to be adjusted and locked in any positions and clearly indicating the damper position. 
·  The dampers shall be of splitter, butterfly or louver type. The damper blade shall not be less than 1.25 MM (18) Gauge, 

reinforced with 25 MM angles 3 MM thick along any unsupported side longer than 250 MM. Angles shall not interfere 
with the operation of dampers, nor cause any turbulence. 

·  Automatic and manual volume opposed blade dampers shall be completed with frames and bronze bearings as per 
drawings. Dampers and frames shall be constructed of 1.6 MM steel sheets and blades shall not be over 225 MM wide. The 
dampers for fresh air inlet shall additionally be provided with fly mesh screen, on the outside, of 0.8 MM thickness with 
fine mesh. 

·  Wherever require for system balancing, a volume balancing opposed blade damper with quadrant and thumb screw lock 
shall be provided. 

·  After completion of the duct work, dampers are to be adjusted and set to deliver air flow as specified on the drawings. 
1.3.5 Fire Dampers 
·  Automatic fire dampers shall be provided wherever shown on the drawings. The damper shall be multi blade louvre type. 

The blades should remain in the air stream in open position and shall be constructed with minimum 1.8 mm thick 
galvanised sheets. The frame shall be of 1.6 mm thickness. Other materials shall include locking device, motorised 
actuator, control panel to trip AHU motor etc. 

·  The fire dampers shall be capable of operating automatically on receiving signal from a fire alarm panel. All control wiring 
shall be provided between fire damper and electric panel. 

1.3.6 Access panel A hinged and gasketed access panel measuring at least 450 mm x 450 mm shall be provided on duct work 
before each reheat coil and at each control device that may be located inside the duct work. 

 
 
1.3.7 Miscellaneous 
·  All duct work joints are to be true right angle and with all sharp edges removed. 
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·  Sponge rubber gaskets also to be provided behind the flange of all grilles. 
·  Each chute from the duct, leading to a grille, shall be provided with an air deflector to divert the air into the grille through 

the shoot. 
·  Diverting vanes must be provided at the bends exceeding 600 mm and at branches connected into the main duct without a 

neck. 
·  Proper hangers and supports should be provided to hold the duct rigidly, to keep them straight and to avoid vibrations. 

Additional supports are to be provided where required for rigidity or as directed by Engineer-In-Charge. 
·  The ducts should be routed directly with a minimum of directional change. 
·  The duct work shall be provided with additional supports/hangers, wherever required or as directed by the Engineer-In-

Charge, at no extra cost.All angle iron flanges to be welded electrically and holes to be drilled. 
·  All the angle iron flanges to be connected to the GSS ducts by rivets at 100 MM centres. 
·  All the flanged joints, to have a sponge rubber packing stuck to the flanges with suitable adhesive. 
·  The G.S.S. ducts should be lapped 6 MM across the flanges. 
·  The ducts should be supported by approved type supports at a distance not exceeding 2.0 Metres. 
1.3.8 Standard Grilles 
·  The supply and return air grilles shall be fabricated from extruded aluminum sections. The supply air grilles shall have 

single/double louvers. The front horizontal louvers shall be of extruded section, fixed/adjustable type. The rear vertical 
louvers where required shall of aluminum extruded sections and adjustable type. The return air grille shall have single 
horizontal extruded section fixed louvers. The grilles may or may not be with an outer frame. 

·  The damper blades shall also be of extruded aluminum sections. The grill flange shall be fabricated out of aluminum 
extruded section. Grilles longer than 450 MM shall have intermediate supports for the horizontal louvers. 

1.3.9 Diffusers 
·  The ceiling type square diffusers shall be of aluminum extruded sections with flush or step down face, as specified with 

fixed pattern and neck. 
·  All supply diffusers shall be provided with extruded aluminum dampers, with arrangement for adjustment from the bottom. 
·  The slot diffusers shall be of aluminum extruded sections with diffusion plate and sliding damper. 
1.3.10 Linear Diffusers/Grilles 
·  The linear diffusers/grilles shall be fabricated from Aluminum extruded sections. 
·  The diffusion blades shall be extruded, flush mounted type with single or double direction air flow. 
·  The frame shall be of aluminum extruded section and shall hold the louvers tightly in fixed position. 
·  The dampers as described under grilles shall be provided wherever specified. 
1.3.11 Exhaust Grilles 
·  The exhaust grilles shall be fabricated from aluminum extruded sections. 
·  The exhaust grilles shall be horizontal fixed bar grilles with 150 blade inclination. 
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1.3.12 Sensor Terminal 
·  Sensor mounting terminal with cap shall be provided for taking temperature, pressure or other measurement in   ducts or 

AHUs. 
·  The terminal shall be fabricated from gun metal stock, duly threaded with check nut, nut and washers. 
1.3.13 Painting and Vision Barrier 
·  All grilles, and diffusers shall be powder coated, before installation, in approved colour. 
·  All ducts immediately behind the grilles/diffusers etc. are to be given two coats of black paint in matt finish. 
·  The return air and dummy portion of all linear grilles shall be provided with a vision barrier made of 24 gauge galvanised 

sheets. The vision barrier shall be fixed to the false ceiling frame with self tapping screws and shall be given two coats of 
black paint in matt finish. Care shall be taken to ensure that the return air path is not obstructed. 

1.3.14 Testing 
·  After completion, all duct system shall be tested for air leakage. 
·  The entire air distribution system shall be balanced to supply the air quantity as required in various areas and the final 

tabulation of air quantity through each outlet shall be submitted to the Engineer-In-Charge for approval. 
1.3.15 Flexible Ducts for Branches 
·  Un-insulated, flexible ductwork shall be installed from GI supply duct work to each filter.  
·  The flexible duct work shall be sealed and secured at each filter module and sheet metal collar utilizing stainless steel 

flexible duct bands and duct band locks.  
·  The diameter of flexible duct shall be 305/310mm meeting with filter inlet collar size. 
·  Flexible ducting shall be heavy duty suitable for +2500 Pa of air pressure and 30m/s air velocity. 
·  Material of duct: Multiple layers of Al - polyester laminated with spring steel wire helix.   
1.3.16 Thermal Insulation: All ducts must be insulated using high purity nitrile rubber as per following specifications. 
·  Supply air duct insulation with 25 mm thick nitrile rubber with aluminized surface 
·  Return air duct insulation with 19 mm thick nitrile rubber with aluminized surface 
1.3.17 Additional Information 
·  All ducts should be Factory fabricated. 
·  Ducting to be of cold rolled, cold annealed (CRCA) sheets of 18-24 gauge continuously galvanized.  
·  Fabrication of ducts to be as per SMACNA standard and fabricated on Pittsburg lock forming machine with slip type 

flange joints. All lateral joints between two ducts to be provided with Neoprene rubber gaskets to render the joints leak 
proof. All bends/elbows to have suitable vanes to guide the air streams. All duct pieces to be properly aligned before 
connection to each other on both sides. Provision to be made for duct internal cleaning at appropriate locations.  

·  Ducts to be tested for leakages after installation. Leakage limits shall be as per Class 'C' of WD – 142 as per SMACNA.  
·  Ducts to be properly insulated and duly cladded with aluminum sheets including those exposed to the ambient.  
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·  Ducts to be vibration free and not to create any noise.  
·  Grills and diffusers to be fabricated out of anodized aluminum extruded material.  
·  Supply and return air diffusers to be provided with face-operated volume control dampers.  
·  All flexible ducts must meet the cleanroom design requirements. 

1.4  Clean Room Interiors 
1.4.1   Clean Room Wall & Partition Panels 
For Class 100: 50 mm thick (nominal) Aluminum Honeycomb core panel, studless (non-structural) wall system with all 

supports and accessories. 
·  The vertical joints in the panels are to be secured utilizing anodized, Aluminium batten strips/Vertical post powder coated 

matching with clean room wall system.  
·  All wall panels shall be double skin type having Aluminium skins (0.8mm thick) on outer surfaces with Aluminum Honey 

Comb Core with antistatic protection.   
·  The wall panels to be powder/epoxy coated and compatible to ISO-Class 5, Class 6 & Class 7 cleanroom 
·  The wall system must easily accommodate pipe, duct and tool penetration and doors while maintaining its air seal and 

structural integrity. 
·  The system must be capable of performing as a free standing wall.  
·  The wall system is to be held in place, utilizing a gasketed head track (secured to the suspended ceiling) and gasketed floor 

track assembly. 
·  All the framing members like head track, floor track, batten strips, corner posts, wall ends, vertical post etc. shall be made 

of extruded Aluminium in designer white finish matching wall panel system. 
·  Panels to be perfectly fixed between anodized Aluminum Head Track and Floor Track with intermediate posts along with 

covering strip compatible to ISO-Class 5, Class 6 and Class 7clean rooms. 
·  Wall panels to be Static Dissipative panels & should not be De-gassing type.  
·  Panels to comply with fire protection, sound, thermal insulation & surface finish as per the ISO standard of various class 

1.4.2  Coving  
·  Extruded Aluminum powder coated " Clip ON " Type coving with Male / Female. 
·  Connectors for entire wall to wall and wall to ceiling and having similar construction and finished as the wall.  
·  Should be properly sealed with silicon sealant with wall and ceiling. 
·  Color to match with wall panels. 
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1.4.3   Cleanroom  Ceiling  grid and Blank Panels 
Clean Room Ceiling System shall comprise of ceiling grid, ULPA Filters, Flexible Duct work and Lighting for class 100 area 

while HEPA filters will be used for class 1000, Class 10000 and corridor area 
1.4.4  Ceiling Grid 
·  Double skin walkable totally flush type ceiling panels with minimum 0.5 to 0.8 mm thick steel double skin Epoxy/Powder 

coated on both sides with Aluminum of minimum 8 mm thick.  
·  The clean Room ceiling system shall provide rigid frame work to install the ULPA/HEPA filters in Clean Rooms. The 

ceiling grid shall be heavy duty with walk over capability.   
·  The ceiling grid shall be 2” (minimum) heavy duty, inverted “T” grid system.  
·  The ceiling grid shall be extruded aluminum construction with white powder coated to match the clean room wall system. 
·  The grid system shall include “hold-down” devices, to be used for all filter ceiling modules and blank ceiling panels and 

hardware to be used at all joints and suspension points.  
·  The ceiling grid size shall consist standard size i.e. 600x1200 mm to accommodate filters/Blank ceiling panels etc.  
·  Ceiling grid shall comprise of individual ceiling lengths interconnected by cruciform sections which allow connections 

through grid for sprinklers, wiring etc.  
·  The ceiling grid should provide a leak proof filter grid system. 
·  The grid shall be designed for gasket seal type ULPA/HEPA filters. 
·  Lighting shall be mounted on to the ceiling grid.  
·  Extruded anodized Aluminum sections with provision to keep tear drop light fixtures.  With indexing screws for easy 

mounting of the system.  
·  Blank ceiling panels, as required, shall be provided in the ceiling grid. 
·  All Blank ceiling panels shall be of 1/4" thick aluminum Honey Comb, with Aluminum facing.  All edges shall be folded 

over to cover exposed Honey Comb material.  The finish to the blank ceiling panels shall match the Clean Room wall 
system.  

·  The grid system shall be suspended utilizing 1/4" threaded rod and turn buckles (for leveling) with locking nuts. 
Reinforcing clamps and brackets. Turn buckle, threaded rods & other hardware for easy and faster leveling of the system.  

·  All the suspension material in Galvanized finishes.  
·  HEPA/ULPA filters to be fixed to filter grid and properly sealed to prevent ingress of air bearing particles or other 

contaminants.  
·  The overall ceiling grid shall be levelled within ± 1.5mm in 3m and not over ± 2.5 mm throughout the room. 
·  The ceiling grid shall accommodate airtight seals around all penetrations including fire sprinklers, electrical lines etc.  The 

System shall be pre-drilled, permitting assemblies to be easily carried out in the field.  
·  Ceilings to be sealed to prevent ingress of air bearing particles or other contaminants, from the ceiling void.  
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1.4.5   Clean Room Flooring: For ISO-5 Rooms, raised access perforated flooring is required while all other rooms and in 
corridor areas Epoxy Flooring need to be developed. 

1.4.6    Access perforated Flooring for ISO 5 Labs 
·  Clean Room access floor system shall be removable raised access system consisting of an assembly of perforated floor tiles 

mounted on adjustable pedestals to provide an under floor space to accommodate mechanical service line, electrical 
conduits and to serve as an air supply and return plenum. 

·  The floor system shall be stringer-less, conductive type and shall include die-cast Aluminium perforated (with dampers as 
required) tiles , adjustable pedestals with grounding clips and conductive vinyl tile covering on the face of all floor tiles.  

·  The floor tile size is 600 x 600 x 50 mm thick. 
·  The height of raised floor will be 300 mm. 
·  The floor tiles shall be capable of carrying the uniform load > 500 Kg/sq. m  
·  Floor tiles shall be Al die cast construction with static conductive vinyl, non-combustible chemical and abrasive resistant 

cover of minimum 2 mm thickness. Floor tiles system resistivity shall have a minimum value of 1.5x105 ohm and a 
maximum value of 2x107ohm between top structure of tile and under structure. 

·  Static conductive vinyl coating tile shall be fabricated in one piece. 
·  Floor tiles with dampers shall be to check/correct the uni-directional flow in the Clean Room.  
·  All tiles shall be completely interchangeable and easily removable with a lifting tool.  
·  Pedestals shall conform to the panel specifications with regard to the load bearing characteristic.  Pedestals assemblies shall 

be capable of supporting uniform load > 500 Kg/sq.m without deformation.  
·  Pedestals shall be made from hard drawn Aluminum tube.  
·  Floor system pedestals and tiles shall be laterally stable in all the directions with panels in place or removed without the 

use of additional framing or stringers.  
·  Adjustment of pedestals to be provided by threaded rod member and an elevating collar of ± 25 mm.  The pedestals head of 

Al die cast construction should provide positive interlocking of panels and pedestals to prevent lateral movement.  
·  Pedestal heads to be equipped with a conductive vinyl grounding pad.  
·  Pedestals are to be vertically true, located on centres to conform with size of panel to be equipped with locking device to 

prevent the loss of finished elevation.  
·  Installation of the floor system shall include the under floor plenum barriers as required, providing earth clamps and bare 

copper wire to earth all floor pedestals & interconnection and connecting the same  to system earth  in sub- fab through 
PVC insulated Copper earth  cable of suitable X-section.  

1.4.7  Epoxy Flooring for ISO 6, ISO 7 labs  and Corridor Area   
High quality - universally accepted, epoxy flooring, possessing self-levelling physical properties on account of which a 
dust-free /seamless uniform floor finish is achieved. Along with good abrasion resistance, the flooring should also 
displays equal resistance to light foot and vehicular traffic. 
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1.4.8 Filters: 
·  The Clean Room ceiling system shall include ULPA/HEPA filter ceiling modules as indicated on the reflected ceiling plan.  
·  The filters will be used as terminal air distribution device. The air supply plenum shall be connected directly to a 

connecting collar on the filter top with individual GI damper in the plenum and flexible ducts. 
·  The filters shall be U15 class of ULPA filters as per EN1822 with an efficiency of 99.9995% down to 0.12 micron for 

class 100 and H14 class of HEPA filters as per EN1822 with an efficiency of 99.995% down to 0.3 micron for class 1000 
and 10000. Filter size shall be matching with 600x1200 mm grid size. 

·  The filter media shall be Glass Fibre with hot melt separator. 
·  The filter shall have expanded sheet metal face guard.  The face guard shall be powder coated in off-white colour.  
·  The filter shall be having endless polyurethane D-profile, Liquid pour to solid in extrusion profile seal at the outlet. 
·  All the filters shall be individually tested according to EN1822 and computerized scan test report should accompany each 

filter.  
·  The filter shall be held in place utilizing ‘hold down’ devices with the Ceiling grid using channel on the filter top and T-

bolts in the ceiling grid pressing the filter against ceiling grid. 
·  All filter modules shall be complete with 305/310 mm diameter inlet collars and an integral supply casing fabricated of 

0.062” thick aluminum (min.) with the capability of supporting a person standing on the top surface.  
·  Filter media shall be bonded to extruded aluminum cell sides. 
·  Supply casing shall be factory mounted to filter cell sides. 
·  The face of the extruded aluminum frame shall align with the face of the ceiling grid system.  
·  Blank ceiling panels, as required, shall be provided in the ceiling grid.  
·  Filter coverage should be minimum 70% in class 100, 30% in class 1000 and 20% in class 10000 and 10% in class 100000 

 
1.4.9  Cleanroom Doors:  
·  The Clean Room wall systems shall include all doors with associated hardware. 
·  The Clean Room doors shall be of Aluminum (Al) construction, flush configuration, swing type, double skin, Al frame and 

powder coated matching with clean room wall system, with concealed door closer, handles, lock sets with option of one or 
both side access, half glazed with 6mm clear tempered glass on the top and 6mm honey Comb panel on the bottom. 

·  Clean Room Wall System shall include half glazed Aluminum sliding door with 6mm clear tempered glass on the top and 
6mm honey Comb panel on the bottom with lock sets and other required hardware. 

·  Preferred airtight sliding or flush doors.  
·  Total thickness of the door: minimum 45mm.  
·  Door frames to be of Extruded anodized aluminum.  
·  Door panels to be between the skin sheets.  
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·  Minimum 0.8 mm thick anodized aluminum totally flushed with the wall panels.  
·  In-fill of aluminum honeycomb concealed Hardware for fixing of doorframes.  
·  Door closure, lock and key.  
·  Emergency doors with panic latch.  
·  All doors to be flush double glazed with see through at top half of the door. (Tempered Glass thickness minimum 6 mm). 

Glass for Corridor to be transparent/yellow colour as per clean room requirement.  
·  Doors from corridors should be half glazed to view inside activities clearly. 
·  Number and size of Single, double leaf and Sliding Doors as per the Cleanroom design/layout requirements. 
·  Size and numbers of Doors to be supplied as per drawing / BOQ 

·  Fire safety doors with panic bar with single door configuration 
1.4.10  Cleanroom windows:  
·  Flush double-glazed fixed to the partition panels for the required sizes and quantity. (Tempered Glass thickness minimum 6 

mm).  
·  Glass of corridor window as well as outside to be of the clean room transparent/yellow colour as per clean rooms 

requirements.  
·  Number and size of Windows as per the Cleanroom design/layout requirements.  
1.4.11  Cleanroom Pass Boxes :  
·  All pass boxes to be of SS304, Non-EP, smooth and powder free, fitted with door interlocking.  
·  Number and size of pass boxes to be provided as per Cleanroom design/layout requirements.  
1.4.12  Air showers:  
·  Dynamic Air showers to be provided and installed for ISO-Class 5, 6 and 7 operations. Air Shower to remove surface lint 

& dust from the personnel clothing before entering the Cleanroom.  
·  Air Shower should be fabricated from SS 304 powder coated construction with unit designed to deliver a spray of air 

approximately 20m/s (Velocity 4000 FPM) from nozzles in the ceiling and opposing walls.  
·  Air passes through prefilters with efficiency 95%. The motor blower and filtration system should be located on the top 

side.  
·  The unit should be equipped with aluminum grated floor located approximately 6” above duct level.  
·  The electromagnetic door interlocking arrangement should permit opening of only one door at a time. During operation, 

neither entrance nor exit door should be operated. A lock switch for overriding the electronic control system ensuring 
manual operation should also be provided. 

·  Size of air showers as per clean rooms drawing lay out. 
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·  Wall panels to be of compatible to cleanroom and matching to cleanroom partition panel.  
·  Security Access control system to be installed at entry of Air showers and to be integrated with building management 

system (BMS) access control system.  
·  No. of air showers to be provided as per cleanroom design.  
1.4.13  Voice Communicators: Required to communicate across the wall panels and should be 
·  Air tight, clean Room Compatible  
·  7 inch dia of the diaphragm   
·  Length as per drawings 
1.4.14  Fume Hoods should be fabricated from SS 304 powder coated construction with unit designed for 48”x24” working 

area. Must be equipped with two sinks with individual taps, power sockets, lights and feed through for gas & CDA supply. 
    Top bust be Teflon coated  
1.4.15 Air Curtains: Air Curtains These Air Curtains should be sleek having following specifications:  
·  All Metallic Casing – High in fire resistance, compact in overall construction, convenient in installing, easy for cleaning 

and maintenance. 
·   Piano Type Button to control the high / low speed that can meet the need of various environments & door heights.  
·  Reliable designed motor that can run 5000 hours continuously. 
·  Multiple Installation specifications – Body dimensions of 3/4/5 feet and can be installed at variable Installation Heights of 

7 to 9 Feet. 
·  Centrifugal Type Forward – bending blade Wheel construction, fitted with efficient Volute design, rendering the capacity 

of the curtain for the best result. This type of wheel is high efficient, less noisy, with large air volume (maximum air speed 
reaching 20m/s). 

·  Over Heating protection - When motors temperature goes over the temperature (45°C) the power supply should be 
automatically cut off and when the motors temperature decline should be start running automatically.  

·  Number of Motors & Blowers:  
 

�  3 Feet Air curtain have 2 Motors & 3 Blowers  
�  4 Feet Air curtain have 2 Motors & 4 Blowers  
�  5 Feet Air curtain have 3 Motors & 3 Blowers 
�  6 Feet Air curtain have 3 Motors & 6 Blowers 
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Sr.No Parameters Value Value Value Value 

1 Sizes 3 Feet 4 Feet 5 Feet 6 Feet 

 
2 
 

 
Dimension (mm) 
(H x D x W) 

 
900x230x212 

 
1200x230x212 

 
1500x230x212 

 
1800x230x212 

 
3 

 
Standard height of curtain 
formed 

 
About 7-9 ft 

 
About 7-9 ft 

 
About 7-9 ft 

 
About 7-9 ft 

 
4 

 
Maximum Air Velocity at 
Nozzle Discharge (CFM) 

 
18.8 Max 

 
18.8 Max 

 
18.8 Max 

 
18.8 Max/16 Low 

 
5 

Noise level (dB) at a 
distance of 10ft  from the 
curtain 

50-70 50-70 50-70 50-70 

6 No. of Blower 3 4 5 6 

7 No. of Motors 2 2 3 3 

8 Phase Single Single Single Single 

 
9 

 
Power Consumption (W) 

 
350 High-260 
Low 

 
450High-340 Low 

 
570 High  -430 Low 

 
670 High-560 Low 

 
10 

 
Air Flow (m3/h) 

 
1398 

 
1864 

 
2330 

 
2520 

11 RPM 
2700 Max/2100 
Min 

2700Max/2100 
Min 

2700 Max/2100 Min 2700 Max/2100 Min 

12 Sheet Thickness 1 mm 1 mm 1 mm 1 mm 

13 Body Material M.S Powder Coated/Stainless Steel (#304) 

14 No. of Shaft 1 Single,1 Double 2 Double 1 Single,2 Double 3 Double 

15 Blower ABS ABS ABS ABS 
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16 
Maintenance Points for 
oiling 

Not Required Not Required Not Required Not Required 

17 % insect /dust rejection 75% 75% 75% 75% 

18 Operation Electrical Electrical Electrical Electrical 

19 Weight Kgs. 19 22 26 32 

  

 
 
 
 
 
 
 
 

************  End of Item 1  **************** 
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Annexure 2 

Item No-2:  Electric lighting and Power distribution including LAN and Intercom (EPABX) system   

 
2.0 Complete Electrical system to be designed and executed meeting the Bureau of Indian standards (IS), Indian electricity 

rules 1956 and International Standards codes.(IEC) 
·  Incoming power supply to panels etc. will be provided by IIT Mandi.  
·  Power outlets on the wall panels for all the Fab equipment’s. These include both 3-Phase and Single-Phase power sockets. 

All power sockets and switch boards should  be cleanroom compatible and as per the utility as per clean rooms and comfort 
area layout design.  

·  Accessories, like Modular type switch/ sockets/ plates/boxes/telephone outlets/computer outlet of matching Aesthetic, 
approved brand and cleanroom compatible only to be used.  

·  All cables/wires to be copper conductor and to be approved makes.  
·  All PCC/MCC to be freestanding type with MCCB, MCBs and adequate indicating, measuring and protective devices.  
·  All circuit to be protected with MCB� s, ELCB� s and MCCB� s, as per requirement  
·  Electric load estimates along with single line diagram to be submitted with technical offer.  
·  The contractor to show a free live demonstration of gas flooding by way of simulation.  
        The vendor should supply and install the following items:  

- MCC Panels for HVAC Equipment and for Power distribution system 
- Starter panels for AHUs motors.  
- Local control /Emergency push button for all motors  
- Power and control cabling and earthling for HVAC/cleanroom areas.  
- Distribution panels and Main control panels along with controls.  
- Required wiring & earthing from these panels up to the process equipment’s.  
- Teardrop light fixtures for cleanroom Class–5, Class-6, Class-7 & Comfort Area.  
- Flat Diffuser type Light fixture of 2X 36 W CFL with electronic Ballasts for Class 5, class-6, class-7   

cleanrooms and other facility areas.  
- Lighting and power distribution through GI conduits /cable management system.  

2.1 Electric Cabling 
The electric cable connections of motors and earthing of all equipments shall be carried out, as per 
specifications, given hereunder. 
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2.1.1 Cabling 
·  The cabling of various equipment shall be carried using PVC Insulated and armoured cables. 
·  The PVC armoured power cable for use on 415 volts system shall be 3 or 3.5 Core with aluminium conductors and be of 

660/1100 volts grade, as per IS 1554 (Part I) 1964. The cross section of the cable shall be to suit the load and rating of the 
equipment. The cables shall be of aluminium conductor, PVC insulated, strip armoured with overall PVC sheathing. 

·  The cables shall be laid as per IS-1255/1967, Indian standard code of practice. 
·  The cables shall be laid, as per drawings in the ducts/pipes/trays etc. along a short and convenient route between switch 

board and the equipment, (either in trenches, on wall or on hangers, supported from the slab). Cable routing shall be 
checked at the site of work to avoid interference with structure, equipment etc. Where more than one cables are running 
close to each other, proper spacing should be provided between them. 

·  The radius of bends of the cable should not be less than 12 times the overall dia. of cable in order to prevent undue stress 
and damage at the bends, the cables should be supported with wooden cleats on M.S. Supports, when laid in trenches, or 
wall/ceiling suspended hangers. When laid underground the cables should be covered with fine soft earth and protected 
with 2nd Class bricks. Suitable G.I. Pipe shall be used wherever cables are laid under the roads etc. 

·  Wooden bushes shall be provided at the ends of pipes through which cables are connected through. 
2.1.2 Surface Wiring 
·  The surface wiring shall be cassed in conduits which shall be of 1100 volts grade and conform to IS 9587-1987 (revised to 

date) 
·  The conduits used shall be of high quality & all joints shall be made with sockets. The bends and elbows shall have 

inspection covers fixed with grease free screws. The joints shall be water tight. Approved metal saddles shall be used to 
secure the exposed conduits at a space of 1 meter or less. The connection of the conduits to switches etc., shall be secured 
by check nuts and ebonite bushes provided at the ends of conduits. 

·  The M.S. conduits shall be heavy duty and rigid type-ISI marked/conforming to IS specifications. The wall thickness shall 
not be less than 2 mm. For conduits above 32 mm dia. Metallic conduits of 19 mm dia. and below shall not be used. 
Conduit accessories (Boxes etc.) shall conform to IS-5133-1968 and IS-2667-64 (amended-revised to date). Conduit pipes 
shall be jointed, wherever necessary by means of screwed couples and screwed accessories only. In Long distance straight, 
run of conduits inspection type couplers at suitable intervals shall be provided. 

·  Threads on conduit pipes shall be between 13 mm to 19 mm long. 
·  The wiring shall be carried-out as per IS 732-1989 (Amended and revised to date). 
·  Flush inspection covers shall be provided in case of Concealed, recessed conduits. The staples for the conduits shall not be 

spaced more than 0.60 meters apart. Before filling up the chase with concrete the conduits should be given a coat of rust 
proof paint. 

·  The wires shall be drawn only after all the conduits have been properly fixed in position. Fish wires (steel wire : 16 SWG) 
shall be laid in conduits for drawing of wires 
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 2.1.3 Control Cabling/wiring 
·  Control cables shall be1100 volts grade, as per IS 1554, made from copper conductor of 1.5 Sq mm PVC insulated single 

Core, strip armoured with an overall PVC sheathing. 
·  The cables and conduits wiring shall be carried out as per details given under 2.2 and 2.3 above. 
2.1.4  Earthing 
·  All equipment connected with electric supply shall also be provided with double earthing continuity conductors. The size 

of G.I. earthing conductors shall be :- 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note :- Aluminum earthing conductors of equivalent Size may be used in lieu of GSS conductors mentioned above. 

 
2.2 Miscellaneous 

·  The final connections to the equipment shall be through Flexible connections in case of conduit wiring and also where the 
equipment is likely to be moved back and forth, such as on slide rails. 

·  An isolator switch shall be provided at any motor which is separated from the main switch panel by a wall or partition or 
other barrier or is more than 15 metres away from the main panel. 

·  Two separate and distinct earthing conductors shall be connected from the equipment upto the main switch board panel. 
·  The branch lines from the main panel to each equipment shall be separated and should not criss cross other lines. 
·  The entire installation shall be tested as per Electricity rules and I.S.S. 732-1973 with amendments 1,2&3 prior to the 

commissioning of the plant and a suitable test report furnished by a competent and authorized person. The test report will 
be obtain by contractor himself at his own expenses. 

·  All exposed switch board panels, conduits, hangers etc. shall be given 2 coats of suitable paint of approved colour, when all 
work has been completed. 

 

Size of phase wire 
sq.mm Aluminium 

Size of G.I. conductor Tape/Wire 
(Swg) 

185 25 mm x 6 mm (strip) 
150 25 mm x 6 mm (strip) 
120 25 mm x 6 mm (strip) 
95 4 Swg 
70 4 Swg 
50 6 Swg 
35 6 Swg 
25-6  6 Swg 
4 6 Swg 
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2.3 Light Fixtures (Clean Labs): Tear Drop 
 
2.4 Light Fixtures ( Grey Area):  

 
2.5 UPS System of 320KVA (2x100 KVA + 2x60 KVA) capacity with required batteries and following features is to be provided 

and installed by vendor:  
·  Battery backup for 45 minutes.  
2.5.1 UPS type and configuration: True On-Line, Double conversion, meeting VFI-SS-111 
2.5.2 IGBT on the input and output with Digital Signal Processor controlled 

(i) Rectifier/Charger 
(ii)  Battery management. 
(iii)  Inverter & 
(iv) Switch 

2.5.3 Input Voltage: 320-480V at rated load & upto 240-480V at 50% load. 
·  Frequency: 50/60 Hz (tolerance ± 10%) 
·  Rectfier/Charger: IGBT based DSP controlled Rectifier. 
·  Ripple voltage at full load: Typically 0 
·  Efficiency of rectifier: >/= 98% 
2.5.4 Battery charger features 
·  Type of charging circuit:  Constant Voltage Constant Current 
2.5.5 Inverter 
·  Technology of inversion: IGBT based PMW design with DSP 
·  Battery status monitoring facility: Through LCD display at the front panel. 
·  Battery protection circuits:  Battery MCCB provided in enclosure 
2.5.6 Output 
·  Voltage:380/400/415 VAC, 3 phase, 4 wire Settable. 
·  Output voltage  regulation Balanced load± 1% 
·  Output Frequency  50 Hz 
·  Output  Frequency range  ± 0.5 Hz 
·  OP Frequency synchronising range with Bypass:  Selectable between 1Hz to 5Hz  
·  Transient  voltage regulation for 0 to 100% and vice versa: ± 2% 
·  Recovery time: < 5 m.sec 
·  Wave form: Sinusoidal 
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·  Crest Factor: 3 : 1 
·  An Isolation transformer 415V/415V on the output side of the static transfer switch  
2.5.6 Harmonics : 
·  Total harmonic distortion at 100% non-linear load:  < 3% 
·  Total harmonic distortion at 100% linear load:  < 1% 
 2.5.7 Phase displacement:  
·  Balanced load: 120 ± 1 deg. Electrical  
·  100 % Unbalanced load:120  ± 2 deg. Electrical 
2.5.8 Overload at 0.9 pf loads 

·  150% for 5 sec 
·  125% for 1 min 
·  110% for 10 mins 
 

2.6 LAN and Intercom (EPABX) system: 

Complete networking system including hardware and software's , networking points in each service corridor, Garment change 
area of Cleanroom facility and the Comfort areas to be provided and installed by vendor. Requisite no. of telephone 
instruments to be supplied and interfaced with the telephone exchange.  

 
 
 
 

************ End of Item 2  ****************  
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Annexure 3 

Item No - 3. Building Management system (BMS): 

 
3.0 All equipment when installed and operated in accordance with this specification shall have performance and 
capacities not less than minimum requirements indicated in this specification and stated below.  
 
As a decentralized module with autonomous intelligence, the System Controller shall be able to process, store and 
handle a large volume of data. In this way all the demands placed on an advanced control and management system 
shall be met in full. 
 
The management station, the System Controller and the locally operating DDC Module shall share tasks; all of them 
shall be able to process the data simultaneously so that the overall processing time is reduced. At the same time 
queues of data are minimised by event and priority related bus administration. As a result the fast response time 
required for optimum operation is achieved.  
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3.1 System Control & Function 
 

INSTRUMENT FUNCTION 
Supply air fan – diff., pressure ON / OFF status 
Return air fan – diff., pressure ON / OFF status 
Supply Air Temperature (sensor in 
Duct) Measure & control 
Return Air Temperature (sensor in 
duct) Measure & control 
RH. (sensor in duct) Measure & control 
F5, 7 & 9filter – diff., pressure Alarm 
Outside air temperature Measure 
Outside air RH. Measure 
Room Pressure Measure & control 
Motorised damper – in rooms Regulate 
Temp., sensor chilled water Measure & control 
Temp., sensor hot water Measure & control 
2-way chilled water valve Regulate 
3-way hot water valve Regulate 
Variable speed drive SA fan Regulate & control 
Variable speed drive RA fan Regulate & control 
Fresh air damper motorised Regulate 
Exhaust air damper motorised Regulate 
Mixing air damper motorised Regulate 
Clean Room Doors Monitoring 
Fire Damper Control & stop the SA / RA fans 
Fire / smoke sensor Sense and stop the SA / RA fans 

 
3.2 Functionality of the Automation Level: 
·  The automation and substation equipment enable monitoring, open loop control, closed-loop control and optimization of 

HVAC-units and other building service systems. Should consist of freely programmable modular DDC-automation units, 
which may be connected to a central building control and management system.  
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·  The individual DDC software is generated by combining standard software function module, which is specially adapted to 
the technical requirements of building service automation. 

·  All parameters and data are to be installed in separate software related data areas of the unit. These data areas are available 
on a data communication interface installed in the automation unit for external processing (for example for printing of 
protocols or for system operations).  

�  Therefore the system should have facility of readily connecting a PC and printer for data acquisition. 
·  The operator should be guided by menu-technology and all information should be presented in clear text with all necessary 

additional information. In addition external operation elements (potentiometers, switches etc.) may be connected to the 
automation unit. 

·  The connection of the automation unit to the technical installation of the building should be is carried out by using special 
input / output module with standardized signal levels.  

·  The automation units may be connected to each other or to autonomous automation groups by use of communication bus 
systems and communication processors. 

·  Alarms, switching commands, positioning commands, set point values, measuring values and counted values are to be 
processed. 

·  The automation units operate autonomously -all the measuring, open & closed loop control, alarm generation, optimization 
etc. Functions installed in the automation unit operate autonomously in the event of failure of the high-level control system.  

·  Alarms and other events are immediately stored in the automation unit for later processing when the high-level system 
returns to in operation. 

·  The system involves controlling of the HVAC system, with total automation, using software that is programmable, to suit 
the parameters that are envisaged to be controlled within the building premises in various rooms. The HVAC system is 
meant for clean room application, with humidity, temperature and pressure across various rooms in the production area. 

·  The contractor should be able to design, supply and install the system in line with the HVAC requirements. The contactor 
is supposed to furnish the control logic in line with the latest practises / standards prevalent. 

3.3 Software 
·  The system offered shall be completely modular in structure and freely expandable at any stage. Each level of the system 

shall operate independently of the next level up. 
·  Provide an operator interface based on Microsoft Windows 2000 with true preemptive multi - tasking, multi-user capability 

running on standard PC platforms. 
·  To provide maximum flexibility and to respond to changes in the building use, the system offered shall support the use of 

BACnet, LON, Profibus and Ethernet TCP/IP communication technologies. 
·  The contractor shall establish the number of equipment to be controlled / monitored by the BMS from the drawing / 

schedule / specifications. This information shall be furnished to the client / consultant for review and approval. All plant 
and equipment requiring control and / or monitoring functions shall be fitted with all necessary interfacing equipment 
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readable by the BMS network. The contractors shall coordinate and ensure that this equipment shall provide the required 
signals to the BMS. 

3.4 The Management Level 
The head-end management and operation of the plant shall include process visualisation, data analysis, and exchange of 
data with 3rd parties. At the management level, it shall be possible for communication to flow in all directions, across 
network and via direct connections. 

3.5  The Automation Level 
The level at which the actual processing takes place is based on the logic written on the DDC. The processes are carried out 
at the DDC controllers for stand-alone  control of all plant. 

3.6  The Field Level 
Individual room controllers for autonomous room – by – room parameter control is based on application specific logic 
written on the controllers. 

3.7 The Management Station 
The management level of the system shall consist of one, and shall be capable of handling more management station PCs 
and the associated software modules.  
Central management of user-specific information such as passwords and protected access to data and programs shall thus 
be made easily possible. The PC shall also support software updates and changes in the project data. The PC shall also 
support consistent central archiving of alarms, off-line trend data, log data, graphics, data backup etc. Printing 
It shall be possible to connect printers directly to the management station. 

3.8  Remote Access 
The management station software shall support the use of standard Remote Access software (RAS) for remote access to the 
system. Remote access to the management station shall be possible via 

·  Modems. 
·  ISDN facilities 
·  Internet / Intranet 
·  Networks (MS, Novell, IBM etc.) 
·  Direct connection 
·  FTP 
·  RAS etc., 
3.9 Software Modules 

The management station software shall be modular; object oriented, clearly structured and shall be based on Windows NT 
and Windows 98 (or later) standard 32-bit technology.  

The main software applications shall, as a minimum, include 
·  Plant Viewer: Graphics based operation of the plant 
·  Trend Viewer: Logging and display of measured values 
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·  Alarm Viewer: Display of alarm CPILsages 
·  Alarm Router: Automatic routing of alarms 
·  Log Viewer: Logging of alarms, system events and user activities 
3.10  The Task Bar 

The task bar shall be the 1st and last point of contact for all the interactions between user and system. In addition to 
obtaining quick overview of vital system information, users shall be able to click on various icons in the task bar to switch 
from one program to another in the multi-tasking operating system. In systems, which include remote sites, the task bar 
shall be used to switch between sites (subject to user's access privileges).  
To make the system easier for new users, the system shall support user-specific start-sequences with access to selected 
programs. 

3.11 Features Of The Task Bar 
·  Control of access privileges and security mechanisms for access to program modules and 3rd part software at login and 

log-out. 
·  User-and-password dependent access to systems and sub-systems 
·  Automatic user-specific start sequences 
·  Display of alarm and system CPIL sage status, site connection status, time and date 
·  Facility to connect and terminate connection at various sites 
·  Simultaneous connection to a maximum of 4 sites 
3.12  Plant Viewer 
·  The plant viewer shall support the following features 
·  Hierarchically linked, animated high-resolution bit-map colour graphics (XGA 1024 x 768 pixels) 
·  Choice of 2D and 3D symbols with animation based on status 
·  Direct access to set points, parameters, operating modes, alarms, timeprograms, on-line and off-line trend data features 
·  Dynamic multi-tasking with all active pages 
·  Monitoring and operation of plant at several levels 
·  Flexible operation of multiple pages using plant viewer navigation bar combined with standard handling of windows. 
·  Navigation to all other management station software applications  
·  User-definable page size 
·  Jump tags for jumps on the same level or between levels 
·  Tool Tips for all dynamic objects, with the option of 'User', 'Technical' or 'System' information 
·  Context-specific information (e.g. data sheets) can be attached to any dynamic object 
·  Capable of graphics to be printed in colour or monochrome 
·  All 32 bit graphic file formats supported by Windows can be imported (e.g. �� AutoCAD, PCX etc.,) 
·  Dynamic display of the Psychrometric chart, enabling easy simulation of the air - conditioning processes. 
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3.13 Alarms Handling & Alarm Viewer 
As a minimum, the system shall support the following features 
·  Operation and manipulation of alarms (based on user privileges) 
·  Alarm CPILsage printing 
·  Alarms printed independently of the management station (direct connection at automation level) 
·  Automatic pop-up windows for immediate display and operation of alarms 
·  (including pop-ups in 3rd party programs) 
·  Audible or multi-media alarm indication 
·  Continuous overview of all active alarms from site (updated automatically, displayed in order of priority, option of 

personalised view) 
·  Graphics based topological view of alarms 
·  Chronological alarm view 
·  Option of displaying detailed information 
·  Direct access to associated plant graphics 
·  Comprehensive filter and search criteria (time, date, priority, discipline, alarm status etc.,) 
·  Colour coding based on alarm priority / alarm status (screen and printer) Alarms for out of limit values (high, low), change 

of state, run-time limits exceeded etc., 
·  Option of repeating unacknowledged alarms at regular intervals 
·  Creation of reports, with facility to print or export alarm data to 3rd party programs for further analysis 
·  Facility to save user-defined filter criteria 
·  User-specific configuration of the alarm view including on-line configuration 
3.12 Alarm Routing 

In order to monitor alarms round – the – clock, alarm routing is an important feature of the BMS. The BMS shall have the 
following features 

·  Routing of alarms to alarm printer, fax, pager or mobile phone 
·  Time schedule for each CPILsage recipient 
·  Alarm routing based on priority 
·  Alarm routing based on discipline (HVAC, Security etc.,) 
·  Alarms routing to person responsible at site 
·  Alarm routing based on text 
·  Alarm routing to person(s) responsible for specific equipment or systems 
·  Option of manual transmission of CPILsages from the management system 
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3.13  Time Scheduling 
·  The time-scheduler shall have the following features 
·  day time programs 
·  Exception programs (local, building-wise or system-wise) 
·  Direct display of time programs within Plant viewer graphics 
·  Simple graphics programming of switch tiCPIL 
·  Graphics based overview of all time programs in the system 
·  Graphics based overview of a 7 day programme including all exception programCPIL 
·  Graphics based overview of all plant points affected by a time programme 
·  Direct entry of various operating modes (comfort, stand-by, energy hold-off) 
·  Easy creation, modification and deletion of all time programCPIL 
·  Scroll features for fast access to specific weeks or days 
·  Storage and processing independent of management station 
·  Automatic synchronization of all time programCPIL in a system 
·  Support of different time zones (remote managed sites) 
·  Option of synchronization via radio clock 
·  Printed reports in various display forms 
3.14  Trend Viewer 

The Trend Viewer shall have the following features: 
·  On-line or off-line real-time data 
·  Simultaneous display of up to ten signals per window 
·  Absolute or relative time intervals 
·  Zoom, scroll and cursor features for faster data analysis 
·  Flexible, easy-to-use scaling feature with charts displayed in 2D or 3D 
·  Drag-and-drop feature for trend views with automatic scaling and data export 
·  Off-line data logging triggered manually, automatically, or on a time or event basis 
·  Logging and intermediate storage of off-line trend data operates independently of the  management 
·  Automatic upload from automation level to local or remote management stations 
·  Management station display and archiving of on-line and off-line trend data 
·  Printouts of trend data 
·  Easy export of data to 3rd party software 
·  Facility to export trend data directly to auxiliary programs such as ADP (Advanced Data Processing) or to 3rd party 

software such as MS-Excel 
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·  Trend Viewer time base can be used directly as a filter creation in Log Viewer 
3.15  Log Viewer 

The Log Viewer shall be categorized into the following sections 
·  ALARM LOG should contain all incoming alarms in chronological order 
·  SYSTEM LOG shows at a glance if a printer somewhere in the system has run out of paper, or a hard disk is full. 

Communication events are also recorded here, showing for example when communication was established or terminated 
·  USER LOG should ists all the activities carried out by the user at the management station, unauthorized attempts, 

modification of parameters, set points etc.,  
·  STATUS LOG to check the status of all incoming CPILsages  
·  The Log Viewer shall have the following features  
·  Storage of alarms should be routed to the management station 
·  Storage of all system CPILsages (from printer, communications, management station, modem etc.,)  
·  Storage of all user activities performed at the management station 
·  Facility to enter and store user comments on events and activities 
·  Facility to display, at a keystroke, detailed information on every entry 
·  Extensive filter options to focus and reduce the volume of information displayed 
·  Comprehensive search features for fast access to information 
·  Facility to display an overview of data for a given day or week 
·  Once defined, filter and search criteria can be saved for future re-use 
·  Compact archiving of virtually un-limited number of entries (depending on hard-disk capacity) 
·  Automatic data management and archiving functions 
·  Facility to create and print log summaries 
·  Export of log entries for further analysis with 3rd party software (e.g. – MS access) 
·  User specific configuration of log view can be adapted directly on line 
3.16 Internet Log Viewer 

This is an optional application, which offers users even greater freedom in the management of a site. A browser such as 
Microsoft Internet Explorer or Netscape Navigator, for example, provides the user with access to the log database from any 
PC with an Internet connection. Just as with standard log viewer, the user can then obtain an overall view of all the plant 
and events stored or monitored by the system. 
The Internet Log Viewer shall be started without any special management station software on the user’s PC. Access to the 
Log Viewer can be password protected. 

3.17 A Web Control 
The system shall have the capability to connect to remote sites through a web control module. Individual DDC general-
purpose communication trunks (described elsewhere) shall  have the feature to be connected to this web control module. 
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This  should facilitate viewing and controlling the DDC general-purpose controllers trunk via a remote PC / laptop. All 
parameters as appearing in the Portable Operator Terminal (described elsewhere) shall be available from this remote PC / 
laptop. The system offered shall have the facility to control / monitor the plant and equipment connected to these 
communication trunks via password protection. Integration of 3rd Part Software And Exchange Of Data.  
The system shall support the use of standard interfaces and drivers that make it easy to integrate to 3rd party software 
directly at the management station level, or to make common use of data from the system, e.g. via ODBC (Open Database 
Connectivity). DDE (Dynamic Data Exchange) shall enable current data to be loaded continuously into a spreadsheet 
program such as MS Excel, so that constantly updated graphs can be created for further processing. 

3.18 Object Viewer 
To make operations easier, the software shall have two viewing modes. 
·  System View to provide hierarchical view of the system network. 
·  User Designation View should give a hierarchical breakdown of user addresses based on the system database. 
·  In general, the system shall support the following features 
·  Fast navigation through the system 
·  Fast location of objects and alarms 
·  Detailed information of all objects 
·  Display of current values from the process level 
·  Modification of set points and parameters 
·  Users with appropriate access levels can also override outputs manually 
·  Two display modes system view and user designation view 
·  Search features 
·  Jump features and bookmark features as in various Internet browsers 
·  Modification of users designation and alarms texts 
·  Customisation of users addresses with a maximum of 10 hierarchical levels and up to 40 characters 
·  “Find” function to locate system objects 
3.19  Reports 

Reports shall provide the user with the latest information from the system at specific tiCPIL or when specific events occur. 
The following features shall be supported 

·  Reports routed on basis of time and / or priority 
·  Manual or automatic triggering 
·  User-definable or standard reports 
·  Facility to integrate 3rd party report programs into the management station software 
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3.20 Access Protection 
          The management station shall grant access to the system only to authorized users. The system administrator shall tailor 

an environment to match the individual requirements of each user. The access protection facility shall define the buildings 
(sites) and equipment to which a given user has access, the software modules and functions available to that user within the 
site. The system shall support the following features. 

3.21 User Name / Password 
      Individual Access Privileges Covering Access To Sites, Subsystems, Program Functions Down To Individual Objects In 

Plant Viewer. Up To 1000 Users Grouped Into 100 User Groups Automatic Log – Out (After Period Of Inactivity), 
Encrypted Passwords, Network Security Provided By Windows Xp Access Controlbms Workstation 

      Highly scalable desktop designed for environments requiring obsolescence protection. The computer has to be provided 
with the complete basic software as described above, including monitor. The contractor has to provide the state of the art 
computer with the following minimum technical datas:  

      Desk top/Tower type PC of IBM, DELL or FUJITSU-SIEMENS brand with 
·  Min. 17” Super VGA monitor 
·  Standard keyboard and mouse 
·  48 x CD R/W Drive 
·  Multimedia features 
·  Standard software programs such as MS Office with MSWORD, MSEXCEL in their latest versions 
·  Min. 4x USB 2.0 interface 
·  TCP/IP Interface 
·  Factory Installed Operating Systems: Microsoft Windows® XP or higher 
3.22 Report Printer 
     HP or equal 24 pin ink colour with standard accessories 
3.23 Alarm Printer 
          Printer EPSON or equal, 132 column dot matrix with tractor feed and standard accessories. 
3.24 Rack Cabinet 
       Glass fronted, floor mounted type for housing system controller and/or any other system hardware, accessories. It shall be 

fully accessible for service/maintenance.  
3.25 Construction 
      The DDC units must be designed in 19" housings for installation in 19" standard racks on top hat rails or direct installation 

on base plates. For installation of several units in one control panel a plug-in communication connection must be provided 
so that hard wiring is not required. The transmission of signals from the process interface must be carried out via universal 
(analogue or digital) and digital in/outputs. 
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3.26 Portable Operator Terminal (POT) 
Each DDC Controller shall have a dedicated service port to plug in the portable operator's terminal (POT). It shall be 
possible to read, write and change any parameters on a bus by plugging the POT to any one of the Controllers on the 
communication trunk. The portable operator's terminal shall have a visual and audible alarm with mute facility on its 
fascia. The POT shall have minimum three password levels. Separate cabling for connecting the POT shall not be 
acceptable. Changing the parameters locally from any Outstation shall be done by POT, which is truly portable, and hand 
held and not via Laptops. 

3.27  Documentation 
In order to have clear system documentation, the following documents have to be provided: 

·  system diagram 
·  wiring diagram 
·  lists of parameters 

For hand-over all documents must be up to date and provided with the date. Final documentation should contains both 
hard-copies & soft-copies 

3.28 Specifications For Software Standard Module: 
Following levels of alarms are required: 

·  Danger alarms generate shutdown of the technical systems even when the technical system is operating in "manual" mode. 
Danger alarms have to be acknowledged. They are operating in "current flow on failure" mode. 

·  Fault alarms generate shut-down of the respective subsystem, but not of the entire system. They do not have to be 
acknowledged. They are operating in "current flow on failure" mode. 

·  Maintenance alarms do not generate the shutdown of the technical system. They do not have to be acknowledged. They are 
operating in "current flow on failure" mode. 

·  Operating status alarms indicate the operational status of a system/subsystem. They are operating in "fail to open circuit" 
mode. 

·  Controlling of the actuators is carried out either by continuous signals or by step to step positioning signals. In the step 
mode the actuator is fed with "more" or "less" signals according to the calculated deviation of the closed loop control to 
drive the actuator into the correct position. 
For generation and documentation of the automation stations software the following works have to be carried out: 
Generating of the customized software using function tested standard software module. The basis for this work is the 
functional description and technical clarification of the functions of the buildings technical equipment as agreed with the 
customer. Input of all necessary parameters like set point value, limit values, commentary text etc. Test of the generated 
customized control logic. 
The documentation must consist of a printout of the generated software, a system description in tabular form with 
indication of all parameters and copies of the complete software (3-fold) on CD/DVD. The price for the documentation has 
to be integrated in the unit prices for generation of the software. 
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For installation, commissioning and start-up of the software the following steps are required: 
·  Performance test of all customized, including all generated automation functions, adjustment of the building parameters for 

open and closed loop controls. 
·  Performance test of the complete software with the customer and handing over. 
·  The start-up of closed loop control circuits consists of a complete check of all sequences in the automatic mode, the manual 

operation mode and adoption of the closed loop control parameters to the specified technical requirement. 
·  The set-up of control circuits for enthalpy-dependent heat recovery systems includes a simulation of all input parameters, 

evaluation of the ( hx- ) psychrometric -diagram and a complete functional check. 
·  Before commissioning of the software all services have to be done in advance and to be completed. 
·  For the time of software start-up and commissioning all buildings technical systems are available for this purpose. 
3.29 Single Controller 

The single controller, compact automation station to be used for the installation in a switchboard with an integrated user-
interface. It should be used as a stand-alone automation station or within an automation system with communication, with a 
communication interface to communicate in a direct way with the management level. 
Management tasks and digital automation: 

·  diagnosis of archived data 
·  trend graphic 
·  management of higher time schedules 
·  emergency-net-operation 
·  optimization of heating- and ventilation tiCPIL 
·  heating system installations and power stations 
·  integration of fan coil units 
·  Individual room control 
·  exhaust air facilities 
3.30 Software 

Monitoring software documented following cGAMP, for screen and print out in English for the windows basic software. 
The cGAMP software regulatory package shall be provided in English 
The software development has to follow the life cycle approach described in GAMP 4. The documents described in GAMP 
4 shall be part of the offer. 

3.31 Training 
All training shall be by the contractor and shall utilise specified manuals and As-Built Documentation.  
Modifying text and graphics 

·  Sequence of operation review 
·  Selection of all displays and reports 
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·  Use of all specified functions and SOP‘s 
·  Trouble shooting of sensors (determining bad sensors) 
·  Data-Acquisition and data storage 
·  Password assignment and modification 

The training should be under taken in three phases with the consent of in charge.  
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3.2 (a) Summary of the System: AHU I/O Summary  
 

 AHU I/O Summary AI  DI  AO DO 
1 Hepa filter status  1   
2 Supply fan VFD control   1  
3 AHU On/Off power status  1   
4 AHU door status  1   
5 AHU On/ Off    1 
6 Fresh air Temp 1    
7 Return air temp 1    
8 Differential pressure switch 

across EU4  
 1   

9 Differential pressure switch 
across EU7  

 1   

10 Chilled water inlet temp for 
AHU 

1    

11 Chilled water outlet temp 
for AHU 

1    

12 Chilled water 3 way 
control valve 

  1  

13 Motorised fire damper    1 
14 Smoke detector  1   
15 Temp sensor across header 1    
16 Thyristor based heater 

controller output 
  1  

17 Supply fan status  1   
18 Supply fan remote On/Off 

command 
   1 

19 Return humidity sensor 1    
20 Differential pressure 

transmitter 
1    

 Total 7 7 3 3 
 25 % Spares 2 2 1 1 
 total 9 9 4 4 
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3.2 (b) Summary of the System: Chiller I/O Summary 
 

 Chiller I/O Summary AI  DI  AO DO Soft ware 
integration 

1 Chilled water main header 
inlet temp 

1     

2 chilled water main outlet 
temp 

1     

3 Chiller 1 output(On/Off)    1  
4 Chiller 2 output (On/Off)    1  
5 Primary pump 1 output    1  
6 Primary pump 2 output    1  
7 Primary pump 3 output    1  
8 Secondary pump 1 output    1  
9 Secondary pump 2 output    1  
10 Secondary pump 3 output    1  
11 Primary pump 1 trip  1    
12 Primary pump 2 trip  1    
13 Primary pump 3 trip  1    
14 Secondary pump 1 trip  1    
15 Secondary pump 2 trip  1    
16 Secondary pump 3 trip  1    
17 Chiller 1& 2 pressure inlet 2     
18 Chiller 1 & 2 pressure 

outlet 
2     

19 Primary pump 1 VFD   1   
20 Primary pump 2 VFD   1   
21 Primary pump 3 VFD   1   
22 Secondary pump 1 VFD   1   
23 Secondary pump 2 VFD   1   
24 Secondary pump 3 VFD   1   
25 Chiller 1     1 
26 Chiller 2     1 
 Total 6 6 12 8  
 Spares 25% 2 2 3 2  
 Total 8 8 15 10  

************ End of Item 3  **************** 
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Annexure 4 

Item No - 4 Total Gas Management (Bulk & Process gases: Corrosive, Toxic and Pyrophoric gases), 
Compressed Dry Air (CDA), Vacuum, Ultra Pure RO Water System, Drainage system (Acidic and non-
acidic), Exhaust systems (Both non-acidic and acidic) 

4.1 High Purity Gas Cylinders: High purity Gas cylinders of Nitrogen, Argon, Hydrogen and Oxygen and SF6 filled with 
high purity gases. The size and purity of cylinders are mentioned in BOQ.  CC & EC certifications should be provided 
with all cylinders. 

4.2. Development of complete Gas Bank for above gases with safety cabinets, auto change over manifolds, Purification 
Panels and other required accessories to be supplied and installed.  

4.3 High purity gas distribution system using of ½” and ¼” both side polished seamless stainless steel 304 as per drawing to 
be installed using stainless steel structures/rails inside the clean labs and in grey area. The network should be complete 
using double and single stage stainless steel regulators, valves, tees, cross, point of use single stage regulators, and gauges 
regulators etc as per requirement. Number of end use points and other details are provided in BOQ  

4.4 Air Compressor: Screw Air Compressor, air cooled model of latest design Screw Air compressor for supply of oil free 
clean and dust free dry air to process labs. 

·  Unit performance should be according to ISO 1217, 
·  Max. working pressure – 10 Bar 
·  Capacity- approx 150 lit/min 
·  Integrated refrigerant dryer, with purification system 
·  Noise level should not be more than 55dB 
·  Pressure gauges/drains/ isolation valves/ Manhole etc. The tank pressure to be interfaced to BMS for online monitoring.  
·  The compressor unit to be energy efficient duly incorporated with VSD/VFD and to be PLC / microprocessors based & to be 

interfaced to BMS.  

4.5 Vacuum Pumps: Direct Drive, Double Stage, Oil Sealed, Rotary High Vacuum Pumps which can provide ultimate vacuum of 5x10-

3 Torr or better. The pump should be equipped with high quality oil traps and Pirani gauge. It should have capacity of displacing 
Capacity 500 Lit/Min air. 

4.6 Vacuum Network: High purity seamless SS 304 pipelines to be installed from vacuum pumps to all labs. The 1mm thick 
walled seamless SS tubes to be installed neatly from Vacuum pumps kept in service rooms to all labs. All support, clamps 
& fixtures should be clean room compatible, preferably made of SS. All joints should be of  KF-50 Flanges with viton O rings. 
The system should include- 
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·  Two Rotary Vacuum Pumps of 500 lit/min capacity with oil traps 
·  Dia of SS 304 tube should be 50 mm having wall thickness of 1mm 
·  SS Ball valves for vacuum to be installed near all joints, TEEs & at user points. 
·  Diaphragm Valves 
·  Four ports at the specified locations to measure vacuum  
·  Pirani Gauge with two heads 

 
Since this network has to be installed inside class clean labs, all components must be clean room compatible. 

 
4.7 RO water Plant and Distribution Network in labs: Reverse Osmosis water plant required for treatment of raw tap water and make 

it suitable for lab use and also feed water for DI plant. The suitable network is also required to distribute the RO water to various 
labs. 

4.8 RO Water Plant: Plant should be designed and installed to separate and remove dissolved solids, organic, pyrogens, sub 
micron colloidal matter and bacteria from water.  

·  The plant should be capable of removing 90-99% of total dissolved solid (TDS), 99% of organic, including pyrogens, and 
99% of all bacteria in the feed water. TOC level should be less than 50 ppb 

·  The removed impurities should be concentrated in the reject stream and flushed to drain. 

·  The capacity of the plant should be more than 25 lit/Hr. 
·  Should have Microprocessor controlled system with continuous water purity monitoring 
·  Alarm for cartridge change & service check. 
·  Online display of feed & product quality. 
·  300 liters tank with low & high level water control to store RO water for further distribution 
·  Suitable pump to pressurize RO water to fill tank. 
4.9 Designing and installing of RO water distribution network using Polypropylene tubing of 25 mm. This includes all support, civil 

work and connection to all taps of all labs. 
4.10 Effluent Drain System Suitable drain system for various effluents from the process equipment and sinks to be connected 

to Effluent treatment plant or collection chambers with corrosion resistant pipe lines, fittings and proper supports.  

····  The effluent drain lines to be for Flouride, Acidic, Alkaline and organic effluents.  
····  Based on the type of effluent constituents, MOC of drains line and related accessories such as non-return valves etc. to be 

Polypropylene.  
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4.8 Exhaust System:  
·  Vendors to supply and construct and install corrosion resistant, soundproof and vibration free (70 dbless than highly 

preferable) systems for Dry & Wet exhaust as per requirement of clean rooms design.  
·  The Exhaust System comprising of ducting, blowers, casing to be of corrosion resistant Material of construction (MOC) to 

handle the above-mentioned gases.  
·  Exhaust distribution system from process equipment’s to be PVC cylindrical ducts along with control dampers/ 

magnehelic gauges and flexible ducting wherever required. PVC ducting exposed to ambient to be insulated with FRP. 
The ducting to be firmly supported with galvanized brackets & tie rods.  

·  The system to be sound proof in nature (< 70db) [lower highly preferable] and vibration free.  
·  The Exhaust system to be interfaced to building management system (BMS) control.  
·  Similar equipment exhaust to be clubbed inside/outside, Dissimilar exhaust should be clubbed together outside the 

building.  
·  Wet /dry scrubber exhaust to have one number 4.0 m³/sec blower as standby incorporating suitable by-pass ducts & 

dampers.  
·  The Contractor to Design, Install & Commission Wet Scrubbing Units and Dry scrubber based on Exhaust Volume & Gas 

species to be scrubbed.  
·  The Contractor to integrate the Wet Scrubbing units and Dry scrubber with the Process exhaust systems.  
·  The Scrubbers and accessories to be of appropriate dimensions/capacities, MOC, packing, with associated instrumentation  
·  The Contractor to carry out Trial runs to check for leakages at the joints and operations of the complete system.  
 
 
 
 

************ End of Item 4 **************** 
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Annexure 5 

Item No - 5  Fire And Gas Detection & Suppression System. 

It should be Combined Fire & Gas Detection Alarm semi Automated System.  Fire & Gas detection system communicated to 
each other in case of Alarm and should be from same manufacturer. System should be installed and tested in all labs and the 
area where Gas bank is installed. It should provide alarm as well as should be equipped with Auto dialer facility to few 
mobiles in case of leakage. 

5.1 Gas Detectors  for H2, O2, NH3 & SF6 
Detector should be 3-wire, 4-20 mA, fixed point gas detector, pre-calibrated ‘plug-and-play’ smart sensor cartridge type 
sensor quick and easy replacement without tools. Any sensor should swap with any transmitter Detectors. Should have  

·  Built in relays (Form C) for Alarm 1, 2 and Fault, Keypad Interface and remote Web Browser Interface 
·  Pyrolyzer modules to connect to any transmitter for SF6 Gas  
·  Password protected menu levels to preserve system integrity 
·  Bright LEDs and intuitive Icon Driven, large backlit LCD display 
·  Factory-calibrated sensors to reduce need for frequent gas testing 
·  Isolated 0-22mA Analog Output with fault and event reporting 
·  Easy connectivity to all control and alarm systems ports for control connectivity and service interaction 
·  Robust extractive pump system working with 24x 7 basis sampling up to 25- 30m 
·  Flow Rate 500 ml/min 
·  Transport Time 2-30 seconds maximum 
·  Should have Interactive Training Simulator tool  
·  Should be immunity to Radio Frequency Interference 
·  Event logging to review sensor history 

5.1.1 Material of Construction : It should be clean room compatible, wall mounted using pre-drilled holes on chassis. Painted 
steel Chassis/Mounting Bracket: Zinc plated steel 



� �
�
�

Centre for Design and Fabrication of Electronic Devices (C4DFED),IIT Mandi � ���������
�

5.1.2 Multi Channel Controller  : Controller should have Microcontroller based control system,  multichannel with LED 
display for alarm status, Fault for Gas detector including all required accessories like Power supply, control card, 
motherboard etc to connect 16 nos of gas detectors. 

Single Test/Accept/Reset push button for normal operational use with Alpha & Numeric LED display, System status 
including, measuring range, units of measure, digital gas reading, 0-100% full scale, system status indicators including 
alarm set point, alarm activate Solenoid Valve should be installed at manifold system of all respective cylinder cabinet, 
controlling Gas outlet from the Cylinders. These SOV shall operate automatically once the respective gas detector goes 
into Alarm stage. Also there should be provision to OFF these valves using ON/OFF switch as well as from the Main 
panel. One Emergency Shutdown Switch should be provided to Shut down all SOV in one shot. From Mani control 
panel. 
Operating on either 12V, 24VDC with candela setting of 15, 30, 75 cd and variable tones as well. The alarm unit would 
be mounted in safe area. 
Gas control panel should have provision of SCADA software via IIT LAN connectivity - for atleast three different 
points/location at IIT.  
Fire Panel should communicate to Gas Panel. 
The panel enclosure shall be of industrial type and equivalent to a NEMA 12. Conventional Addressable Detection 
loops (Smoke detectors, MCP & Hooter). The detection loops shall be capable of supporting smoke, heat and fire 
detectors, (both std. and laser based) addressable monitor and control modules. Should be in a position to store and 
record gas detection alarm from gas detection panel. The panels shall have the capacity to handle addressable devices 
and conventional devices. 
The system should have Manual Call Point with Reset Lock & Key arrangement at entry & exit of each room as per 
NFPA standards. Sounder cum Flasher Ceiling mounted, Analog Addressable Intelligent Smoke detector with Base. 

Auto dialer facility should be there for atleast 5-8 users via mobile/phone. 

5.2 Specification for Clean agent fire suppression system  

This specification outlines the requirementsfor a total flooding inert gas fire suppression system employingan unblended inert gas as 
permitted in NFPA 2001 with a Control Panel. All requirements outlined in this specification must be fully complied with, combined with 
good engineering practices to comprise a safe and effective inert gas fire suppression system. 
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5.2.1 Codes And Compliance 
The design, installation, testing and maintenance of the inert gas fire suppression system, shall be in accordance with the following 

codes, standards and regulatory bodies: 
 

- NFPA 2001,2012 edition: Clean Agent Fire Extinguishing Systems 

- NFPA 72, 2013 edition:  National Fire Alarm and Signaling Code 

- UL 864, 9th edition:  Control Units and Accessories for Fire Alarm Systems 

- UL 2127:   Inert Gas Clean Agent Extinguishing System Units 

- ANSI/ASME B1.20.1:  Standard for Pipe Threads, General Purpose 

- Requirements of the Local Authority Having Jurisdiction  

- Manufacturer’s Design, Installation, Operation & Maintenance Manual 
The inert gas fire suppression system shall be listed with Underwriters Laboratories Inc. (UL) 
The manufacturer shall meet ISO 9001 requirements for the design, production and distribution of the Inert gas fire suppression 
system. Components of the inert gas fire suppression system, including control panel, fire detector, notification devices for protected 
rooms, shall be the products of the same manufacturer or products listed as compatible device in control panel. 

5.2.2 Basic System Design 

·  Design Concentration 
The inert gas fire suppression system shall perform as outlined in the following sub-sections. 

- The concentration applied shall be approved figures by Underwriters Laboratories Inc. 
- Design concentration below 43 percent (corresponding to an oxygen concentration of 12 percent,sea level equivalent of oxygen) 

by volume shall be permitted where means are provided to limit exposure to no longer than 5 minutes. 
 

·  Discharge Time: The inert gas fire suppression system shall discharge 95% of the required suppression agent mass within 60  seconds 
for Class B and within 120 seconds for Class A and Class C. The discharge time shall be approved in listing program. 

·  Duration of Protection  
A minimum concentration of 85 percent of the adjusted minimum design concentration (The target minimum design concentration 
after the safety factor and the design factorshave been taken into account) shall be held at the highest level of combustibles for a 
minimum period of 10 minutes or for a time period to allow for response by trained personnel.  
The adjusted minimum design concentration of agent not only shall be achieved but also shall bemaintained for the specified period of 
time to allow effective emergency action by trained personnel. 

·  Operation Temperature: System shall be designed and approved by listing for the operation within a temperature range of -17.8 to 
54.4 degree C. 
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·  Control System: Control panel shall be UL listed for gas suppression system control and be compatible with the sensing devices 
and also specifically listed for the number and type of actuating devices utilized, and their compatibility shall have been listed as 
stipulated in section 4.3.4.3.1 of NFPA 2001, 2012 edition.The model number and make of the sensing devices and electric 
actuators shall appear in the listee’smanual. 
Inert gas fire suppression system shall be controlled by a single releasing service fire alarm control panel that monitors the 
associated initiating device(s), actuates the associated releasing device(s), and controls the associated agent release notification 
appliances as stipulated in section 23.11.8 of NFPA 72, 2013 edition. 

·  Extinguishing Agent:  The specification and characteristics of the agent shall comply with NFPA 2001. 
The extinguishing agent shall have Zero Global Warming Potential, Zero Atmospheric life Time and Zero Ozone Depletion 
Potential. Agent that produces Hydrogen Fluoride with exposure to heat shall not be allowed. 
For quick and quality assured agent refilling, extinguishing agent shall be an unblended gas. Mixture of CO2 in the clean agent is 
not permitted. 

·  General System Arrangement 

The system shall be permanently piped and fixed nozzle type designed to meet project requirement. System shall be designed as per 
Manufacturer’s Design, Installation, and Operation & Maintenance Manual. 

- Cylinders, pipes, nozzles and other devices shall be tightly fixed to structures. Cylinders shall not be suspended from cylinder 
rack (Hanging type weight monitoring system is not allowed). 

- Cylinder room shall be located inside building and kept devices away from being exposed weather. 

- Cylinder manifold pipe shall be UL listed and of system listing program and no local make cylinder manifold shall be used. 

- Cylinder bank shall be arranged considering enough maintenance space and replacement. 

- For multiple zones protection, centralized cylinder bank system shall be considered by means of selector valves.Quantity of 
storage cylinder shall be basedon the largest protection room. The selector valves (directional valves) used shall be UL Listed. 

- Standby cylinder system shall be considered when empty cylinder after discharge can’t be refilled within 24 hours. 

·  MAJOR SYSTEM COMPONENT 
Contractor shall provide necessary system components and accessories not listed in this section as per manufacturer’s or listing 
manual.  
All cylinders and cylinder valves shall have approval of PESO (Petroleum and Explosives Safety Organization), Nagpur in India.  

·  Storage Cylinder 
The storage cylinders shall be made of seamless steel and shall be as per listing program, and comply with High Pressure Gas Safety 
Law of Japan or The Gas Cylinder Rules of India.  Storage cylinder shall be provided with a pressure gauge to check leakage. The 
storage cylinder shall be filled with inert gas to 28MPa at 20°C.Test pressure of storage cylinder shall be 50MPa.For ease of handling 
of storage cylinders and safety of personnel, the max water capacity of agent storage cylinders shall not exceed 90 Litres. 
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·  Storage Cylinder Valve 
The valve shall be pressure regulated type which will control discharge pressure at 10MPa or less at 20°C to reduce the peak pressure 
at the beginning of a discharge and reduce the size of the pressure relief vent. Storage cylinder valve shall be equipped with a 
pressure relief device to protect against excessive pressure conditions. 
Pressure regulating with orifice plate is not acceptable. 

·  Pilot Cylinder  

The pilot cylinder shall be a device to open the storage cylinder valves. Pilot cylinder shall be made of seamless steel and comply 
with an authorized regulation such as High Pressure Gas Safety Law of Japan or The Gas Cylinder Rules of India. The pilot cylinder 
shall be filled with inert gas to 10MPa at 20°C.Test pressure of pilot cylinder shall be 24.5MPa. Pilot cylinder shall be provided with 
a pressure gauge to check leakage.  

·  Actuating Cylinder 

The actuating cylinders shall be provided when two or more protection zones exist. An actuating cylinder shall be a device to open a 
pilot cylinder and a corresponding selector valve. The actuating shall be made of seamless steel. 

·  Cylinder Valve Solenoid 

The cylinder valve solenoid shall be a device to open a cylinder valve of actuating cylinder or pilot cylinder for single hazard system. 
The solenoid valve shall be operated by electric signal (an actuating signal) from control panel. Also the solenoid shall be operated 
manually by pulling a knob after removing its cover. 

·  Selector Valve 

The selector valve shall be used for selectively directing the inert gas flow to separate protected room through a storage cylinder unit. 
Therefore the selector valve shall be used for multiple room protection. The selector valve shall be provided with a piston releaser 
which can be opened with gas pressure from the actuating cylinder, and manual operation lever. The selector valve shall be mounted 
vertically. 

·  Line Control Valve 

The line control valves shall be built in the cylinder unit for selective operation of storage cylinder valve(s) according to required gas 
volume for the room fire occurred. This valve shall be installed when each protection zone requires different quantity of storage 
cylinder to be opened. 

·  Safety Vent 

The safety vent shall be installed on the piping between the storage cylinder manifold and selector valve. The safety vent shall 
release the pressure in the pipe when the pressure exceeds 14.7MPa in order to protect the system such as piping and valves. 

 

·  Discharge Nozzles 
The discharge nozzles shall be made of Brass. Each nozzle shall be selected and located in the protected room as per the 
manufacturer’s guidelines. The discharge nozzle shall have an inlet orifice and designed to discharge the uniform concentration of 
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the extinguishing agent into the protected room. The orifice size shall be calculated with manufacturer’s authorized flow calculation 
software. 
As one of the protection measure options for Hard Disk Drives (HDD), lower sound discharge nozzle should be considered for data 
centres and server rooms to keep the sound level during system discharge to reduce the vulnerability of HDD. 

·  Local manual Release Switch / Abort Switch 
Local manual release switch shall be double action type and shall be provided at each exit of the protected area at 1.2 m height or 
less and shall, when activated, immediately release the agent and cause all audible/visual alarms to activate. In addition, activation 
of the manual releasing system shall cause immediate shutdown of air conditioning units. 
Abort switches shall be located near the means of egress for the protected area at 1.2 m height or less.The abort switch shall be of a 
type that requires constant manual pressure to cause abort of extinguishing agent discharge during pre-programmed delay time. 
Release of hand pressure on the switch will cause agent discharge when the discharge delay time is expired. 

·  Disconnect switch 
To disable the fire suppression system during routine maintenance and avoid unwanted discharge of the suppression system, 
supervised disconnect switch shall be provided meeting NFPA 2001 4.3.6 requirements. 
The disconnect switch should be of the keyed-access type if external to the control panel, or of the toggle type if within the locked 
control panel. The disconnect switch shall interrupt the releasing circuit to the suppression system. The disconnect switch shall 
annunciate a supervisory signal at the panel when in the out-of-service mode or “lock-out” condition. 
Suppression system disconnect achieved via control panel software programming shall not be acceptable for use in lieu of a physical 
disconnect switch. 

·  Alarm Sounder / Strobe 
Pre-discharge alarm hooter/bell/or strobe shall be provided in the protected room. Discharge alarm hooter/bell/or strobe shall be 
provided outside of the room.The device shall operate on 24 VDC and shall be powered from control panel.  
Bells shall comply with UL 464,24VDC and produce a sound-pressure level of not less than 80 dB at 10 feet (3 m) from the bell. 
Horns shall comply with UL 464, electric-vibrating-polarized type, 24VDC and shall produce a sound-pressure level of not less than 
80dB at 10 feet (3 m) from the horn. 
The audible/visual device shall be placed 80 in. (2.0 m) above the highest floor level within the space, or 6 in. (152 mm) below the 
ceiling, whichever is lower. 

·  Discharge pressure switch 
The discharge pressure switch shall be installed on discharge pipe lines. It shall be activated with discharge pressure and shall give 
discharge confirmation signal to control panel. 

·  Discharge Indicator 
The discharge indicator should be installed above main doors of the protected room. It shall be operated by signal from discharge 
pressure switch and its operation shall continue until resetting of the panel. 
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·  Pressure Relief Damper/Vent 
The pressure relief damper/vent shall be installed at suitable location in the protected room to avoid structural damage and/or 
collapse to the hazard enclosure, equipment and building during discharge. The pressure relief damper/vent(s) must be installed 
prior to the system being put into operation and shall directly vent outdoors. The pressure relief damper shall be from a reputable 
manufacturer and no local fabrication damper is allowed. 
The vent should be designed to have a minimum opening pressure to avoid nuisance opening. This should be at least 50 Pascal. The 
vent should be designed to have a minimum closing pressure to ensure closure at the end of the discharge. This should be at least 30 
Pascal.Where vents are included in an enclosure, they should not reduce the fire rating of the structure and therefore be of equivalent 
fire rating. The most favorable location for the vent shall be on an exterior wall of the building and should take due account of the 
discharge nozzles and any objects both inside and outside the enclosure in the vicinity of the vent. 

·  Control Panel  
The control panel shall be of same make of inert gas fire suppression system and the control panel shall be UL listed for agent 
release function. Cylinder valve solenoid shall be listed as compatible with the control panel. The control panel shall provide 
centralized monitoring and control of the field devices such as fire detectors, manual release devices, abort switches, alarm 
appliances, and solenoid valves. On receiving a fire signal from fire detectors or manual release device, the control panel shall 
activate the solenoidsvalve and alarms. The control panel shall contain a microprocessor based Central Processing Unit. The panels 
shall use touch screen panel with a minimum display screen size of 10”. The LCD touch screen shall have address map capability 
for all the devices connected with individual soft switch for all the devices. The panel shall have speech capability with distinctive 
messages for fire, trouble, agent release etc. The software used for programming shall be without a dongle or separate licence. 

 
- The control panel shall be capable of 127or 255 addressable devices (regardless detector or module) on a single signal line circuit. 
- The system shall include Form-C relays rated at a minimum of 24VDC/2.0A, 125VAC/0.5A. The system shall also include Class 

A (Style Z) or Class B (Style Y) programmable notificationappliance circuits.  
- The control panel shall include a full featured operator interface control and annunciation panel that shall include a backlit liquid 

crystal display, individual, color-coded system statusLEDs. 
The control panel shall provide the following features:  

- System Status LCD Display 
- System Status LED Display 
- AC POWER LED:  
- ALARM LED: 
- PRE-DISCHARGE LED: 
- SUPERVISORY LED: 
- SILENCE LED: 
- TROUBLE LED: 
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- Pre-alarm for advanced fire warning. 
- Alarm Verification 
- Supervision of detection circuit, Supervision of notification appliance circuit, Supervision of manual release device and 

abort switch circuit. 
- Earth fault detection. 
- Adjustable time delay. 
- Abort function type of ULI, IRI, and AHJ. 
- Maintenance Alert to warn of excessive smoke detector dirt or dust accumulation. 
- PAS (positive alarm sequence) pre-signal, meeting requirement of section 23.8.1.3 of NFPA 72, 2013 edition. 
- Counting / Cross Zoning function by software zones.  
- March time and temporal coding options. 
- Walk Test function which verifies that specified devices will output Alarm Signals and resetthemselves without having to 

reset the system after each device is tested 
- Day/Night automatic adjustment of detector sensitivity by Control-by-Time and Holiday. Setting. 
 

As per project requirement, selector switch for Main/Standby shall be provided near control panel. 
 
Batteries shall be 24 volt. (12VDC x 2 batteries required).Batteries shall have sufficient capacity to power the fire alarm system 
for not less than 24 hours in standby plus 5 minutes of alarm upon a normal AC power failure.Batteries are to be completely 
maintenance free. No liquids are required. Fluid level checks, refilling, spills and leakage shall not be accepted. 

·  System Operation 

The system shall be actuated automatically or manually. One of the following detection methodologies shall be considered for the 
discharge of the extinguishing agent in the automatic mode:     

- Cross-Zoned Detection: 
- Counting zone Detection: 

·  System Operation Sequence 
      Automatic Operation 

��  Activation first detector: 
- Visual and audible indication on control panel. 
- Visual and audible pre-discharge alarms inside the protected room. 
��  Activation second detector: Discharge delay time starts 
- Visual and audible indication on control panel. 
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- Visual and audible pre-discharge alarms inside the protected room (continue). 
- Shutting down power to protected equipment (where permitted). 
- Shutting down air-conditioning, ventilating systems, shutting down air-conditioning damper serving protected room, closing doors 

in protected room, and signaling to other main fire alarm system if any. 
- Startingdelay time for extinguishingagent discharge (The delay time shall be field adjustable between 0 – 60 seconds. Typically 30 

seconds). 
- System abort sequence possible during delay time. 
��  Extinguishing Agent discharge: Discharge delay time expires 

- Visual and audible indication of energizing cylinder valve solenoid on control panel. 
- Inert gas discharge. 
- Visual and audible discharge alarms outside the protected room. 

Manual Operation: Pressing manual release switch. 
- Visual and audible indication on control panel. 
- Shutting down air-conditioning, ventilating systems, shutting down air-conditioning damper serving protected room, closing 

doors in protected room, and signaling to other main fire alarm system if any. 
- Shutting down of Ventilation fans and air-conditioning systems etc. 
- Inert gas discharge. 
- Visual and audible discharge alarms inside and outside the protected room. 

(As per NFPA2001, activation of manual release shall cause simultaneous operation of agent release. However, delay 
time for shutting down sequences and abort function may be applicable for manual operation when decision authority 
requires it as per application conditions.) 

Mechanical Manual Operation: (in case of failure of power supply) 
- Identify protected room under fire. 
- Notify occupant for evacuation. 
- Manual shutting down air-conditioning, ventilating systems serving protected area, closing doors in protected area, shutting 

down air-conditioning damper. 
- Mechanicalmanual operation of cylinder valve solenoid for the protected room under fire. 
- Inert gas discharge. 
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·  PIPING:  Install piping and other components level and plumb, according to manufacturers' written instructions.All piping shall be 
reamed, blown clear and swabbed with appropriate solvent to remove mill varnish and cutting oils before assembly. Piping and 
discharge nozzles shall be rigidly supported to prevent piping movement during discharge. 

·  WIRING, ELECTRICAL DEVICE INSTALLATION  
Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 72, 2013 
edition and NFPA 2001,2012 edition Section "Detection, Actuation, and Control Systems," as required for supervised system 
application. 

5.2.3 Inspection & Testing 
The complete installation including mechanical and electrical shall be inspected by the manufacturer or their authorized and trained 
distributors to verify system integrity.  

·  Functional Testing 

Functional test shall be completed prior to the flow test consisting of detection, release, alarm, accessories related to the system, 
control panel and a review of the cylinders, piping, fittings, hangers and cylinder pressure. Each release mechanism of storage 
cylinder shall be temporally disabled so that activation of the release circuit would not release the agent. 

·  Flow Test 
Using nitrogen or other inert gas, contractor shall perform a flow test on the piping network to verify that flow is continuous and 
unobstructed through piping and nozzles. The test gas shall be introduced into the piping network from test cylinder connection. 

·  Pressure Test 
Pneumatically test the piping in a closed circuit for a period of 10 minutes at 40 psi (276 kPa).  At the end of 10 minutes, the 
pressure drop shall not exceed 20 percent of the test pressure. 

·  Training 

Prior to final acceptance, the contractor’s authorized personnel shall provide operational training in all concepts of the system to the 
owner’s key personnel. Training shall consist of: 

- System operation 
- Trouble procedure 
- Abort procedure 
- Emergency procedure 
- Safety requirement 

 
 

************ End of Item 5 **************** 
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Annexure 6 

 

Item No - 6  Biometric Access Control, CCTV and Public Address System 

 

6.1 Complete system for Biometric Finger Print based Access Control System. We are proposing Biometric Access 
(fingerprints) control system for restricted entry to the labs with following specifications: 

·  The controller shall have a verification time of less than 1 sec for 1:1 , 1:N match for less than 1000 templates. It shall be 
possible to connect multiple such door controllers in the same network and control more doors 

·  The controller shall have Tri Color LED indications in form of  bar to display verification results. 
·  The controller shall indicate to the system when the door opened and closed after an authorized access or request to exit 

operation. The unused lock release time has to cancel when the door closed. 
·   The door controller shall work between a humidity range of RH 5~ 95 % non condensing humidity and between 

temperature range of 0 to 45 degrees. 
·  Optical  finger print sensor with at least 500 dpi resolution           
·  Storage of  up to 50,000 transactions & supports 30,000 card holders. 
·  The controller shall store not less than 1900 finger print templates. 
·  The controller should communicate with TCP/IP 
·  The controller shall be CE Certified. 
·  The  controller shall be configurable via windows based Access Control software. 
·  The controller shall be configurable via Electromagnetic Lock / Drop Bolt Lock with fail secure mode / Electronic lock 

with mechanical Lock. 
·  The  controller shall have a Exit Switch provision to open the door from inside. 
·  Registration of Finger print template should be done centrally with USB based Finger print registration module. 

6.11Bio Mini USB based Finger print registration module 

6.12Complete CCTV system with 1.3 MP IR Mini Bullet Camera or 1.3MP PTZ Dome Network Camera  with  8 Port 
Network Video Recorder as per BOQ with all cabling and installation 

        6.2 Public Address System: System should have 60 Watt Mixer Amplifier with following features:   

·  Frequency response (Line) 60 Hz to 20 kHz (+1/� 3 dB @ � 10 dB ref. rated output) 

.   
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�  Frequency response (Mic.) 70 Hz to 20 kHz (+1/� 3 dB @ � 10 dB ref. rated output) 
�  Distortion <1% @ rated output power, 1 kHz 
�  Bass Control Max. ± 8 dB 
�  Treble Control Max. ± 8 dB 
�  Mic./Line input 4 x 
�  Input 1 (push-to-talk contact with priority) 
�  Input 3 and 4 TRS Jack (1/4, 6.3mm) balanced 
�  Sensitivity 1 mV (mic.); 300 mV (line) 
�  Impedance >1 kohm (mic.); >5 kohm (line) 
�  Dynamic range 93 dB 
�  S/N (flat at max volume) >63 dB (mic.); >70 dB (line) 
�  CMRR (mic.) >40 dB (50 Hz to 20 kHz) 
�  Headroom >25 dB 
�  Speech filter -3 dB @ 315 Hz, high-pass, 
�  Impedance 22 kohm 

·  6 Watt Metal Grill Ceiling Speaker with following f eatures:  
·  Maximum power 8W, Rated Power 6W 
·  Sound Pressure   level at 6 W / 1 W (1 KHz at 1m) 108.8 dB / 90.8 dB (SPL) 
·  Effective frequency range (-10dB)50 Hz - 15 KHz ,Opening Angle at 1 KHz / 4 KHz(-6 dB)180° / 45°, 
·  Rated impedance 1667 ohm 
 

 

 
************ End of Item 6  **************** 
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TESTING AND COMMISSIONING  
1. General 
1.1 The contractor must perform all inspection and tests of the system as a whole and of components individually as required, under 
the supervision of the architect, in accordance with the provisions of the applicable ASHRAE standards or approved equal in addition 
to furnish necessary test certificates from manufacturers.  
1.2 The system shall then be commissioned, tested and balanced to fulfil the intent and purpose 
for which it is designed. 
6.2 In addition continuous Run Tests shall be carried out during peak weather condition. 
 
2. Compressors Condensers/Chillers/Evaporators/Pumps etc. 
2.1 Hydraulic test for various components and assembled equipments at 1.5 times design pressure or double the operating pressure, 
whichever is higher. 
2.2 Pneumatic leak test after assemblies at design pressure 
2.3 Static and dynamic balancing on electronic precision machine for rotating parts, links, impellor/ crank shaft assemblies etc. 
2.4 Testing of oil passages in compressor at 1.5 times pump discharge pressure. 
2.5 Pressure drop test for condenser, chiller and evaporator. 
2.6 For compressor assembly, electronic leak, air running test, pneumatic test with dry nitrogen 
and leak test in water. 
 
3. Air Handling Units 
3.1 Blowers 
3.1.1 Dynamic/static balancing of impellers. 
3.1.2 Performance test as per applicable codes. 
3.2 Coils 
3.2.1 Pneumatic test. 
3.3 Filters 
3.3.1 Test of filter elements as per B.S. 2831 B.S. 1701 as applicable. This is to ascertain filtration efficiency by weight at inlet and 
outlet. 
3.3.2 Manufacturer’s test certificates also to be produced for the assembled A.H.U. Final dimensional check will be done. Inspection 
may be done during assembly of components for quality of workmanship, painting etc. 
3.3 Piping 
Materials check for specifications and size. 
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3.4 Valves 
Hydraulic./pneumatic test certificates. 
3.5 Motors 
Manufacturer’s test certificate as per motor data sheet. 
3.6 Instruments and Controls 
Visual examination. 
3.7 Special Note 
Vendor to note that above procedure is to be followed in addition to the specifications attached 
with the tender. 
4. Associated Works at Site. 
4.1 All electrical items will be subjected to inspection at any stage during manufacturing activity. Routine electrical test as per relevant 
codes. Inspection of manufacturer’s test certificates. 
4.2 Inspection of raw materials to be used for fabrication and assembly and inspection of manufacturer’s certificates. 
4.3 Inspection of welding including welders qualification as desired by inspection engineers. Inspection of fabricated items. 
4.4 Pressure testing of pipe fittings used for the refrigerant and water and other services. 
4.5 Pressure testing, leak testing of complete piping network for chilled water. (Condenser 
water and refrigerant/services). 
4.6 Checking of electrical circuits (power & controls) and checking functioning of controls of refrigerant systems and other circuits of 
air conditioning plant. 
4.7 Checking of calibration of controls and instrumentation 
4.8. Checking of assemblies or electrical control panel, instruments panels, local panels 
(dimensional and functional) annunciator panels etc. 
4.9 Inspection of complete electrical installation at site. 
4.10 Performance testing of complete A.C. Plant as per specifications. 
5. Vendor Responsibility 
5.1 The above inspection procedure is given for general guidance and information of vendors. The inspection of purchaser/consultant 
is strictly not limited to these. 
5.2 The inspection engineer of purchaser/consultant will have full right, to have detailed 
inspection at any stage right from placement of order to completion of project, as and 
when desired by inspection engineer. 
5.3 Co-ordination of inspection agency of purchaser/consultant with his factory/subvendor’s 
factory/erection site will be the sole responsibility of successful vendor, subsequent to 
placement of order for complete air conditioning plant, covered under these technical 
specifications. 
6. Piping System 
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6.1 In general pressure tests shall be applied to piping only before connection of equipment and appliances. In no case shall piping, 
equipment or appliances be subjected to pressure exceeding their test ratings. 
6.2 Tests shall be completed and approved before any insulation is applied. 
6.3 After tests have been completed, the system shall be drained and cleaned of all dust and foreign matter. All strainers, valves and 
fittings shall be cleaned of all dirt, fittings, and debris. 
6.4 Water Piping 
All water piping shall be tested and proven tight under Hydrostatic pressure of 11 Kg/Cm2 (150 PSI) or 1.5 times the design pressure 
which ever is more unless stated otherwise in the specifications. The prescribed pressure shall be maintained for eight hours. In case 
leaks are detected, the pressure test will be repeated, after the repair of the leaks. 
7. Duct Work 
7.1 All branches and outlets shall be tested for air quantity, and the total of the air quantities shall be within plus five percent (5%) of 
fan capacity. 
7.2 Fire dampers, volume dampers and splitter dampers shall be tested for proper operation. 
8. Electrical Equipment 
8.1 All electrical equipment shall be cleaned and adjusted on site before application of power. 
8.2 The following tests shall be carried out: 
8.2.1 Cables and Wires continuity tests. 
8.2.2 Insulation resistance tests, phase to phase and phase to earth, on all circuits and equipment, 
using a 500 Volts meggar. The meggar reading shall be not less than one megaohm. 
8.2.3 Earth resistance between conduit system and earth must not exceed half (1/2) CMH. 
8.2.4 Phasing out and phase rotation tests. 
8.2.5 Operating tests on all protective relays to prove their correct operation before energizing the main equipment. 
8.2.6 Operating tests on all starters, circuit breakers etc. 
9. Plant Audit & Certification work 
9.1 The work of plant audit & certification shall be done by an approved outside agency. 
9.2 The whole system balancing shall be tested with microprocessor based Hi-tech instruments 
with an accuracy of ± 0.5%. 
9.3 The instrument shall be capable of storing data and then down loading into a PC. The agency 
shall provide a minimum but not limited to the following instruments. 
9.3.1 Microprocessor based velocity calculation meter to measure DB and WB temperature, RH and dew point. 
9.3.2 Velocicalc meter to measure air volume and air velocity. 
9.3.3 Pitot tube. 
9.3.4 Electronic Rotary Vane Anemometer. 
9.3.5 Accubalance Flow Measuring Hood. 
9.4 The outside agency shall analyse all the data and shall be responsible for the capacity and 
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performance audit and certification of the plant. 
9.5 The successful Bidder shall be responsible to provide necessary sockets and connections for 
fixing of the Testing Instruments, probes etc. 
10. Commissioning of the System 
The system shall be commissioned by adopting the following procedure. 
10.1 The installation as a whole shall be balanced and tested upon completion, and all relevant 
information, including the following shall be submitted to the architects. 
10.1.1 Air volume passing through each unit, duct, grilles, aperatures. 
10.1.2 Static pressure in each air duct. 
10.1.3 Water flow passing through each condenser, chiller, AHU etc. 
10.1.4 Differential pressure readings across each filter, fan and coil, and through each pump. 
10.1.5 Electrical current readings, in amperes of full and average load running and starting, 
together with name plate current of each electrical motor. 
10.1.6 Continuous recording over a specified period, of ambient wet and dry bulb temperatures 
under varying degrees of internal heat loads and use and occupation, in each zone of each 
part of the building. 
10.2 Daily records should be maintained of hourly readings, taken under varying degrees of 
internal heat load and use and occupation, of wet and dry bulb temperatures, upstream “On- 
Coil” of each cooling coil. Also suction temperatures and pressures for each refrigerating unit. 
The current and voltage drawn by each machine. 
10.3 Any other readings shall be taken which may subsequently be specified by the architect. 
11. Air Balancing 
11.1 All air handling/ ventilation equipments, duct work and outlets shall be adjusted and balanced 
to deliver the specified air quantities, at each inlet and outlet as indicated on the drawings. 
11.2  If these air quantities cannot be delivered without exceeding the speed range of the pulley or the available horse power, the 
architect shall be notify, before proceeding with the balancing of air distribution system. 
11.3  A proper record shall be maintained as per Test Proforma given else where. 
12. Water Balancing 
12.1 The output of water pumps shall be checked using the balancing valves, provided on the pumps, for this purpose, to ensure the 
output and pressures match the specified requirement. 
12.2 Then flow to Condensers/Chillers, Air handling units etc. shall be individually adjusted and balanced to match the flow rate as 
given in specifications/ drawings to meet the requirement. 
12.3 The balancing valves, provided on the equipments, shall be used for adjustment. 
13. Miscellaneous 
13.1 The above tests and procedures are mentioned herein, for general guidance and information 



� �
�
�

Centre for Design and Fabrication of Electronic Devices (C4DFED),IIT Mandi � ��������
�
�

only, but not by way of limitation to the provisions of conditions of contract and specification. 
13.2 The date of commencement of all tests listed above shall be subject to the approval of the architect and In accordance with the 
requirements of this specification. 
13.3 The contractor shall supply the skilled staff and all necessary instruments and carry out any test of any kind on a piece of 
equipment, apparatus, part of system or on a complete system, if the architect requests such a test for determining specified or 
guaranteed data, as given in the specification or on the drawings. 
13.4 Any damage resulting from the tests shall be repaired and/or damaged material replaced, to 
the satisfaction of the architect without any extra cost. 
13.5 In the event of any repair or any adjustment having to be made, other than normal running adjustment, the tests shall be void and 
shall be recommenced after the adjustment or repairs have been completed. 
13.6 The contractor must inform the architect when such tests are to be made, giving sufficient notice, in order that the architect or his 
nominated representative may be present. 
13.7 Complete records of all tests must be kept and 3 copies of these and location drawings must 
be furnished to the architect. 
13.8 The contractor may be required to repeat the test as required, should the Ambient conditions at the time, do not give, in the 
opinion of the architect, sufficient and suitable indication of the effect and performance of the installation as a whole or of any part, as 
required. 
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 RECOMMENDED MAKES/MANUFACTUERS  
 Material/Systems etc. Make/Manufacturers 
1 Chillers / Condensing Units Career / Blue Star/Voltas 
2 Pipes (MS & GI)  Tata /Jindal (Hissar)/QST 
3 Gate Valve/ SS Ball Valve  Leader /CIM/ Zoloto / Sant 
4 Butterfly valve  Audco / Advance / Castle/ C&R 
5 Check Valve (Non return valve)  Audco / SKS / Advance/ Castle/ Zolto 
6 Balancing valve  Advance /C&R /Audco/Castle 
7 Water strainers (Y-strainer/pot strainer)  

 
Emerald/Sant/D.S. Engineering / 
Maharaja Casting 

8 Bronze ball valve  Emerald/ Zolto / Leader/ Sant 
9 Bronze ball valve with Y strainer  Emerald / Rapid control/ BAP 
10 Proportional thermostat  Siemens /Honeywell/Johnson 
11 3 Way Motorized/ Mixing / Diverting 

valves  
 

Siemens /Honeywell/Johnson/Anergy/ Rapid Control 
 

12 Pressure gauges for water line/Refrigerant  Emerald / Fiebeg/ H. Guru 
13 Thermometers  Emerald/ Japsin 
14 V-Belts  Fenner India/ Dunlop 
15 Nitrile Rubber / closed cells expanded  

polyethylene foam 
Thermaflex / Armaflex/ Eurobatex /Paramount 

16 AHU                              
 

PACE/WFI/ZECO/Citizen 

17 Blower Nicotra/Comferi/ Kruger 
18 Cooling Coils  Blue Star / Voltas/ Zeco/Citizen 
19 ULPA/ HEPA Filters AAF/Thermadyne /Anfilco/ Dyna Air Filtration/ 
20 Duct (factory fabricated)  Rola Star / Techno Fabriduct/ / Axenic Systems 
21 GI Sheet Bhushan / TATA/ Jindal 
22 Fire retardent flexible duct connection  Air flow / Navaire/Continental/Mahajan 
23 Gasket for ducts  Prima Kool / Nuprine 
24 Anchor Fasteners  Hilti / Fischer 
25 Extruded Aluminium grilles & diffusers  Caryaire/ Ravi Star/ Air Flow/ Fresh air louvers 
26 Fire damper  Ravi Star/Air Flow/ Mapro 
27 Duct attenuator  Caryaire / Ravi Star/ Continental/Mahajan 
28 Vibration isolators  Resistolex/Gerb/ Base/ Dunlop 
29 Motors  Siemens/Crompton/Kirloskar/ABB 
30 Electrical Panel  Milestone Switchgear Pvt. Ltd/ Neptune Systems Pvt. Ltd. / Tricolite 
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Electrical 
31 Compressor  Voltas/ Kirlosker/ Danfoss 
32 Clean Room Wall System  

 
Plascore/Channel system/American Cleanroom Systems/ Modular 
Cleanroom/Beardshell/ Axenic Systems 

33 Clean room Doors    Plascore/Channel system/ American Cleanroom Systems      
/Beardshell/ Axenic Systems 

34 Clean Room Access Floor 
 

Access/ Tate/Hae Kwang/ Huatong/ Iclean/ Axenic Systems 

35 Ceiling Grid System   
 

AAF/Plascore/Channel system/ American Cleanroom 
Systems/Modular Cleanroom/Beardshell/ Axenic Systems               

36 ULPA Filter Ceiling Modules  
 

Camfil Farr/ American Air Filters (AAF)/ Flanders/ Terra Universal/ 
Freudenberg 

37 Blank Ceiling Panels   Plascore/Channel system/ American Cleanroom Systems Beardshell/ 
Axenic Systems 

38 Flexible Ducts  Lindab/Camfil/AAF/ 

39 Tear drop light fixture   Microtek/AAF/Astra/ liberty/ PMEA 
40 Gold Lamp    OSRAM/PMEA 
41 Grey Area Light Fixture   Philips/Wipro/Havells/ PMEA 
42 Air Showers   ESCO/Clean Air/Iclean/ Axenic Systems 
43 Air Curtains  ESCO/Clean Air/Iclean/ Axenic Systems 
44 Pass Box   ESCO/Clean Air/Iclean/ Axenic Systems 
45 Fume Hoods   ESCO/Clean Air/Iclean/ Axenic Systems 
46 Voice Communicator  

 
ESCO/Clean Air/Iclean/ Axenic Systems 

47 Garment Cubical ESCO/Clean Air/Iclean/ Axenic Systems 
48 Cylinders Manifold AKI, Excelok, Pannam 
49 Seamless Tube SS Sandwik, valex, 
50 Gas Cylinder Safety Cabinets GEC, AKI, Excelok, Pannam, Abhigyan 

 
51 Double Stage Regulators GEC, Sweglok, Tescom, CPT, Parker 
52 Secondary regulators GEC, Sweglok, Tescom, CPT, Parker 

 
53 Purification Panel   AKI , Panam, Exelok, Abhigyan 
54 Wall mounted SS rails for pipes and other 

utilities 
GEC, AKI, Excelok, Pannam, Abhigyan 
 

55 Vacuum Ball Valves  
56 Biometric Access  Honeywell/ Spectra Bio Stamp/Smart-i/ Fortuna/ Suprema 
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57 CCTV Camera Panasonic/Hikvision/ Samsung/Dauha 
 Cables for Camera Havels/ Finolex 
58 PZT Dome Network Camera Panasonic/Hikvision/ Samsung/Dauha 
59 Network Video Recorder Panasonic/Hikvision/ Samsung/Dauha 
60 Public Address System Bosch/ Ahuja/ Odionix/ Philips 
61 Fire Supression System Nohmi, Siemens, Notifier 
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Bill of Quantity  
(Detailed Specs to be referred) 

 
Item No -1  HVAC  & CLEAN ROOM INTERIOR 

 
SNo Item Units Qty Make Material Cost  (A) Installation (B) Total (A+B) 

Unit Price 
(Rs) 

Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 

1.1 Air Handling Units (Ahu's)  
Supply, installation, testing and 
commissioning of Modulor type floor mounted 
Double Skin Air Handling Units complete in 
all respect (as per specifications) of following 
capacities 
Price shall include cement Block Foundation, 
Mixing chamber section with supply and 
return air dampers, Pre Filters,, Cooling coil 
section, Blower section as specified, Filter 
section  
 

        

AHU of capacity 38000 CFM nos 1       

AHU of capacity 30000 CFM nos 1       

AHU of capacity 8000 CFM nos 1       
1.2 Makeup Air Units (Mau's) 

Supply, installation, testing and 
commissioning of Package type Air Handling 
Unit having an air flow capacity of 2500 CFM 
with total static pressure of 200 mm of WC. It 
should be complete unit with  
(a) Filters  
(b) Fan 
(c) Chilled water coil 
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(d) Dehumidifier 
(as per specifications) 
 

1.3 Chillers:  Supply, installation, testing and 
commissioning of chilling units. 
Capacity:  30 TR (one may quote for the 
nearest available size) 
All required civil work should be included. 
 

Nos 4       

1.4 Supply, installation, testing and 
commissioning Pipeline with all supports and 
hangers, Insulation, Pumps, Pressurization 
units, Fittings, Valves, Thermometers etc as 
per specifications. 

Lot        

1.5 Design, Supply, installation, testing and 
commissioning of  Air Distribution System 
(Ducts) 
Factory fabricated high zinc GI Ducts as per 
specifications with all supports, hangers and 
other accessories to fix ducts as per drawing. 
The duct system should be noise & vibration 
free. 

Sq Ft        

1.5.1 Main Ducts, 20 gauge Sq Ft 5400       
1.5.2 Branching ducts, 22 gauge Sq Ft 2200       
1.5.3 Other ducts, 24 gauge Sq Ft 500       
1.6 Flexible Ducts from GI ducts to each filter 

SS ducts of dia 305/310 mm as per 
specifications 

R Ft 500       

1.7 Thermal Insulation         
1.7.1 Supply air duct insulation with 25 mm thick 

nitrile rubber with aluminized surface 
including additional protection for open ducts 

Sq Ft 5000       

1.7.2 Return air duct insulation with 19 mm thick 
nitrile rubber with aluminized surface 
including additional protection for open ducts 

Sq Ft 4000       

Clean Room Interiors  
SNo Item Unit Qty Make  Material Cost  (A) Installation (B) Total 

(A+B) Unit Price 
(Rs) 

Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 
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1.7 Supply and installation of 50 mm thick 
Aluminum Honeycomb core panel wall 
system with all supports and accessories. 
 
 

Sq  Ft 3588       

 Supply and installation of Clean Room 
Ceiling System for fixing ULPA & HEPA 
Filters in clean labs gowning rooms and in 
corridor area. 

        

1.8 Ceiling Grid & Blanks as per specifications Sq Ft 1760       

1.10 Supply and installation of Lighting for Clean 
Labs 

        

1.11 Supply and installation of Lighting for Grey 
area 

        

1.11 Supply and installation of Clean Room 
Access Floor complete with adjustable 
pedestals and other items required for 
installation in all Class 100 labs with grey area 
and Gowning1 rooms 
Concentrated load  > 500 Kg with deflection < 
 2.0mm 
Size:  
Floor tile size is 600 x 600 x 50 mm thick and 
height of 300 mm 

Sq Ft 1650       

1.12 Supply and developing of Epoxy Flooring in 
class 1000, class 10000 gowning 2 grey area, 
corridor and lobby. 
 

Sq Ft 1200       

1.13 Supply and installation of U15 class of ULPA 
filters as per EN1822 with an efficiency of 
99.9995% down to 0.12 for class 100 labs 
complete with housing and all fixtures 
Size: 48” X 24" X 12" 

Nos 115       

1.14 Supply and installation of  H14 class of 
HEPA filters as per EN1822 with an 
efficiency of 99.995% down to 0.3 micron for 
class 1000, 10000 and corridor area 
Size: 24” X 24" X 12" 

Nos 30       

 Supply and  installation of  Cleanroom Doors 
of following size 
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1.15 Single door (with see through) 
Size: W-3, H= 7’ 

Nos 
 

5       

1.16 Double Door (Half Glazed)  
Size:  W=6’, H=8’ 
 

Nos 5       

1.17 Emergency doors with panic latch single door 
configuration, 
Size:  W=3’ & H=7’ 

Nos 2       

1.18 Supply and  installation of  double-glazed  
Cleanroom Windows fixed to the partition 
panels  
Size: 1200x900 mm & 600x600 mm 

12 
Nos 

12       

1.19 Supply and  installation of Dynamic 
Cleanroom Pass Box as per specs 
Size: 600x600x600 mm  

2 Nos 3       

1.20 Supply and  installation of Air showers with 
two door configuration 
Size: Floor area 3’x2’ 

3 Nos 3       

1.21 Supply and  installation of Voice 
Communicator (size: as per drawing) 

5 Nos 6       

1.22 Supply and  installation of Fume Hoods 
Size: 4’x2.5’ 

3 nos 3       

1.23 Supply and  installation of Garment Cubical 
Size: 

2 Nos 3       

1.24 Supply and  installation of Air Curtains  
Size:  

4 Nos 4       

 
Item No -2 ELECTRIC LIGHTING AND POWER DISTRIBUTION : including LAN and Intercom (EPABX) 

 
SNo Item Unit Qty Make  Material Cost  (A) Installation (B) Total 

(A+B) Unit Price 
(Rs) 

Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 

 Circuit Cum Point wiring         
2.1 Wiring for switch board controlled light points 

with 3Rx2.5mm up to first light 
point & for loop points 3Rx1.5 sq.mm FRLS 
PVC insulated copper sheathed 
cable in 2mm thick 25 mm dia. FRLS PVC, 
white color conduit along with all 
fixing accessories i.e. bend with cover, coupler 
T-joint & junction boxes with 
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2.1.1 One point controlled by one no. 6 amps switch Sets 90       

2.2 Wiring for MCB controlled light points with 
2.5 /1.5 sq.mm FRLS PVC insulated 
copper wire and earthing with 1.5 sq.mm 
insulated copper wire in medium duty 
FRLS PVC conduit, including providing of 
modular switch at switch board & 
modular sockets near exhaut fan with modular 
plates and GI Boxes.MCB's 
prices should not be inclusive with this 
item,but considered somewhere in BOQ 

        

2.2.1 One point controlled by one no. 6 amps, 
10KA, C-Curve MCB 

Nos 12       

2.3 Supply and fixing of 1 phase, modular plug 
and socket suitable to mount in the 

        

2.3.1 6/16A modular 6 pin round sockets Nos 110       
2.4 Supply, laying and connecting 1100V grade 

FRLS PVC insulated copper 
R Mt 1180       

2.5 Providing & fixing modular 400W electronic 
dimmers along with suitable 16G GI 

Nos 60       

2.6 Supply, installation, testing & commissioning 
of 2.0mm thick ladder type cable trays in 
ceiling, shaft and on floors 

R Mt 225       

 Cables         
2.7 Supply of following 100V PVC  sheathed and 

armoured XLPE insulated 
        

2.7.1 3 core 2.5 sq.mm RMt 750       
2.7.2 3 core 4 sq.mm RMt 1180       
 AHU Cables         
2.7.3 1.5 sq.mm 3 core copper armoured RMt 108       
2.7.4 4 sq.mm 3 core copper armoured RMt 108       
2.7.5 25  sq.mm 3 core copper armoured RMt 108       
2.7.6 10 sq.mm 3 core copper armoured RMt 108       
2.7.7 2.5 sq.mm 3 core copper armoured RMt 108       
2.7.8 60 sq.mm 3.5 core copper armoured RMt 108       
2.7.9 95 sq.mm 3.5 core copper armoured RMt 108       
2.7.10 4 sq.mm 3 core copper armoured RMt 108       
2.7.11 Accessories         
 Earthing         
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2.7.12 Supplying and fixing of following copper /GI 
tapes & Copper / AI. wires / cables 

        

2.7.13 25 mm x 6 mm thick bare GI strip on cable 
tray & shaft 

RMt 225       

2.8 Supply & installation of Light Fixtures         
2.8.1 TEAR DROP LIGTHTING FIXTURES (1x36 

Watt)  
600 Lux in clean room area and 400 lux in 
grey area 

Nos 108       

2.8.2 Recessed type light fixture with suitable for 
gyp. ceiling with 2x36 Watt FTL & 

Nos 50       

 Distribution  Boards         
2.9 Design, fabrication, assembling, wiring, 

supply, installation, testing & 
commissioning of Modular type Main 
distribution boards & sub distribution 
boards fabricated out of 14 gauge CRCA sheet 
steel in cubicle design, fully 
compartmentalized and of modular 
The boards shall be treated with anticorrosive 
&  tanks hot phosphating process &Galvanized 
hardwares with zinc passivation  should be 
used in fabrication of following distribution 
boards 

        

2.9.1 Lighting DBs: 
12 WAY TPN DB with the following details.: 
Incomer-1 No. 40A, 10KA, 4P, C-Curve, 
MCB & 3 Nos. 40A, 300mA, DP ELCB's each 
Outgoing:- 30 Nos. 6A, 10KA, SP, C-Curve 
MCB's 

 1       

2.9.2 Power DBs as described above  1       
2.9.3 UPS DB:  

12 WAY TPN DB with the following details.: 
Incomer-1 No. 63A, 10KA, 4P, D-Curve, 
MCB & 
Outgoing:- 30 Nos. 16A, 10KA, SP, D-Curve 
MCB's 

        

2.9.4 Main Panel  3       
2.10 UPS  with Battaries         
2.10.1 Supply and installation of 100 KVA Online 

UPS as per specs provided. Cabling upto the 
panels   

nos Two       
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2.10.2 Supply and installation of 60 KVA Online 

UPS as per specs provided.  Cabling upto the 
panels   

 

nos Two       

2.10.3 Battery bank for 45 minutes backup at full 
load. 
With Maintenance Free Batteries,  batteries 
racks, and all required cables & connectors 
etc. 

nos        

2.10.4 Supply and installation of LAN and Intercom 
(EPABX) system.  
Two end use points at each room including 
service rooms. Lobby, reception, student 
lounge , meeting room & sitting room. 

        

 
Item No -3 BUILDING MANAGEMENT SYSTEM (BMS) 

 
SNo Item Unit Qty Make  Material Cost  (A) Installation (B) Total 

(A+B) 
Unit Price 

(Rs) 
Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 

S.No Description Of Equipments / Materials              
3.1 Software and Operator Workstation         
3.1.1 Supply, installation, testing & commissioning 

of Host PC comprising I5 Processor, 3.0 GHz, 
4.0 GB RAM, 500 GB HDD, DVD Writer, 
USB Port, 17" TFT LCD monitor, keyboard, 
mouse and pre-loaded windows 7 operating 
system and anti virus software, Laser jet 
printer (A3 size, Color)  
 

No 1       

3.2 Supply, installation, testing & commissioning 
of the following Web Based graphical 
Software. Providing facilities to create static & 
animate the graphics, navigation between the 
pages, display of logs, changing the time 
zones, popup alarms with unlimited user 
license & unlimited point capacity, 
configurable password protection for the 
system and should be able to communicate 
with M-BUS/MODBUS devices 
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simultaneously. This software will act as web 
server & no additional license should require 
at client side. 
 

3.2.1 Application Software for Building Automation 
System having facility to exchange 
information using SQL database  
 

Lot 1       

3.3 Direct Digital Controllers (MODBUS or 
any Open Protocol Type) 
 

        

3.3.1 Stand alone, intelligent, BTL tested, ANSI / 
ASHRAE approved  Interoperable DDC as per 
the specifications. All the Controllers shall be 
BTL tested & CE certified. Each controllers 
shall be equipped with Universal Inputs with a 
maximum polling speed of 100 ms. The 
controller shall be housed in a vandal proof, 
lockable and secure MS cabinets to be 
supplied along with controllers. The controller 
shall have 25% Extra IO capacity). Each of the 
following systems shall have separate multiple 
controllers, as required. The DDC selection 
shall be based on I-O Summary as given in the 
tender. Each DDC controller should have 
built-in Backlit LCD Display for Viewing & 
Setting Parameters and should work 
independently then BMS software to provide 
full redundancy 
 

Lot 1       

3.3.2 For Chilled water system - Chillers, CHW & 
CDW Pumps, Cooling Towers & Headers etc. 
as required. As per IO summary And also 
Integration of Chiller Controller Via 
MODBUS Open Protocol 
 

No 1       

3.3.3 For Air Handling Units Controller as per IO 
summary  
 

Nos 3       

3.3.4 Room Mount Air Temperature Sensor 
 

Nos 4       

3.4 Field instruments As Per I-O Summary Nos        
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3.4.1 Immersion Temperature sensor for Chilled 

water system Inlet & Outlet 
 

Nos 4       

3.4.2 Chilled water Inlet Pressure for Chiller 1 & 2 
 

Nos 2       

3.4.3 Chilled water Outlets Pressure for Chiller 1 & 
2 
 

Nos 2       

3.4.4 Duct Return Air Temperature Sensor 
 

Nos 3       

3.4.5 Fresh Air Temperature Sensor 
 

Nos 3       

3.4.6 Temperature sensor for Heater 
 

Nos 3       

3.4.7 Return Duct type Humidity Transmitter 
 

Nos 3       

3.4.8 Differential Pressure Transmitter 
 

Nos 3       

3.4.9 Differential Pressure Switch for HEPA & 
across Filter 
Duct Mount Smoke Detector with 1 Alarm 
(NO/NC) output 
 

Nos 9       

3.4.10 Wall Mount T+RH Sensor 
 

Nos 9       

3.4.11 Differential Pressure Transmitter for Room 
Pressure 
 

Nos 4       

3.4.12 Room Mount Air Temperature Sensor 
 

Nos 4       

3.4.13 3-way Mixing/Diverting Control Valve with 
Modulating Actuator 
 

Nos 3       

3.4.14 Temperature/Humidity/Pressure Display with 
connectivity to respective Room Sensors & 
with RS485 port (MODBUS connectivity) to 
BMS 
 

Nos 13       

3.4.15 Thyrister Based Heater controller for Each 
AHU 

Nos 3       
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3.4.16 Specially Designed HVAC series VFD for 

Pumps & Fans 
 

Nos 19       

3.5 Cabling and Conduiting  
 

        

3.5.1 Communication Cabling 
 

RMt        

3.5.2 Signal Cabling RMt        
3.5.3 MS Conduit 20 mm for Signal / 

Communication Cable 
 

RMt        

 
Item No -4 PROCESS GASES, CDA, VACUUM, RO WATER , DRAINAGE & EXHAUST SYSTEM  

SNo Item Unit Qty Make Material Cost  (A) Installation (B) Total 
(A+B) 
(Rs) 

     Unit Price 
(Rs) 

Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 

 

4.1 Supply of High Purity seamless carbon steel 
47 liters water capacity cylinders filled with 
high purity gas (with CC & EC certifications) 

        

4.11 Nitrogen 99.999 % purity Nos 6       
4.12 Argon 99.999 % purity  Nos 6       
4.13 Hydrogen 99.999 % purity Nos 6       
4.14 Oxygen 99.999 % purity Nos 6       
4.15 SF6  99.993 % purity (small cylinder of 10 Kg 

Gas) 
Nos 2       

4.16 Ammonia 99.99 % purity Nos 2       
4.2 Supply and Installation of Silent Air 

Compressor of supply of oil free clean and 
dust free dry air. 
Unit performance should be according to ISO 
1217, 
Max. working pressure – 10 Bar 
Capacity- approx 150 lit/min 
Integrated refrigerant dryer, with purification 
system 
Noise level should not be more than 55dB 
Pressure gauges/drains/isolation 
valves/Manhole etc. The tank pressure to be 

Nos 1       
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interfaced to BMS for online monitoring.  
The compressor unit to be energy efficient 
duly incorporated with VSD/VFD and to be 
PLC/ microprocessors based & to be 
interfaced to BMS.  

4.5 Gas Cylinder Safety Cabinets for  Nitrogen, 
Argon, Oxygen, Hydrogen and Ammonia   
MOC- MS sheet 16 gauge Powder Coated 
Capacity 02 Cylinder 47 ltr door with toughen 
Glass window provided Cental lock. Each 
cabinet should contain 02 Cylinder Manifold 
System and Flexible Hose 

Nos 05         

4.6 Regulators  for   Nitrogen, Argon, Oxygen, 
Hydrogen and Ammonia & SF6  Gases                        
Double Stage SS 316 Body with inlet- outlet 
gauges 

Nos 06          

4.7 Purification Panel  For Nitrogen, Argon, 
Oxygen, Hydrogen and Zero Air      
MS Panel Powder coated cover with Toughen 
Glass containing 
-Moisture Trap 12” x 2.5” Cartridge (Acrylic) 
Filled with regenerable indicating type Silica 
Gel and Molecular sieve,  ½” OD Inlet and 
Outlet fittings 
-Hydro Carbon Trap 12” x 2.5” Cartridge 
(Acrylic) Filled activated Charcoal,  
½” OD Inlet and Outlet fittings 
- Oxy Trap 12” x 2.5” Cartridge ½” OD Inlet 
and Outlet fittings 
-SS Ball Valve ½” , SS 316 Single Stage 
Regulator, Inlet and Outlet SS Gauge  
-Panel associated ½” OD 316 SS Tube inner 
and outer mirror finish and end fittings of 
compression ferrule type SS 
-The Maximum working pressure is 10 Bar  
-The purification cartridges designed for 
removing of trace impurity of Oxygen, 
Moisture and Hydrocarbon from a maximum 
level of 15 PPm to less then 1 PPM 
-Outlet 10 Micron filter 

Nos 05       

4.8 Point of Use                                                                           Nos 20               
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Secondary regulator SS 316 inner electro 
polished, Outlet Gauge and shut/off valve 
Mounted on SS plate   

4.9 Tube SS – ½” OD X 0.5” Seamless                                         
Inner and Outer Clean as electro polished for 
high purity gases 

RMt 350            

4.10 Tube SS – ¼”  OD X 0 .5” Seamless                                         
Inner and Outer Clean for high purity gases 

RMt 200             

 High quality Guns for Nitrogen and CDA Nos 6       
4.11 Installation            

 Installation of SS Tubes with ferrule fittings 
for Ar, N2, O2, H2,  CDA and two extra 
pipelines for future use running from Cylinder 
Cabinet to Point of use. This should include 
All items required for support the lines, 
Unions, Tees, SS Clamp inside clean room, 
outside MS Clamps & SS ‘C’ Chanel Tube.  

RMt 550       

4.12 Supply, Installation & Testing of Vacuum 
Network with all clean room compatible 
supports, Ball valves valve, TEEs and end use 
nozzle as per drawing. 
All joints should be of CF type Flanges with 
viton O rings. 

        

4.12.1 Supply and installation of  Rotary Vacuum 
Pumps of capacity 500 Lit/min complete 
with oil traps 

Nos 2       

4.12.2 50 mm diameter SS304 Pipes having wall 
thickness of 1mm. 
 

RMt 200       

4.12.3 Pirani Gauge with with digital display and 
with two heads 
 

Nos 3       

4.12.4 SS Ball valves for vacuum Nos 15       
4.13 Water purification plant and Distribution 

Network in labs 
 

        

4.13.1 Supply and installation of water 
Purification Plant should have following 
specifications 

·  The plant should be capable of removing 90-
99% of total dissolved solid (TDS), 99% of 

Nos 1       
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organic, including pyrogens, and 99% of all 
bacteria in the feed water. TOC level should 
be less than 50 ppb 

·  The removed impurities should be 
concentrated in the reject stream and flushed 
to drain. 

·  The capacity of the plant should be more 
than 25 lit/Hr. 

·  Should have Microprocessor controlled 
system with continuous water purity 
monitoring 

·  Alarm for cartridge change & service check. 
·  Online display of feed & product quality. 
·  300 liters tank with low & high level water 

control to store RO water for further 
distribution 

·  Suitable pump to pressurize RO water to fill 
tank. 

 
4.13.1 Design, Supply, installation& testing of RO 

water distribution network using 
Polypropylene tubing of 25 mm. This includes 
all support, civil work and connection to all 
taps of all labs. 

 
Lot 

1 
 

      

4.14 Design, Supply, installation& testing of 
drain system for various effluents from the 
process equipment and sinks to be connected 
to Effluent treatment plant or collection 
chambers using corrosion resistant pipe lines 
like Polypropylene tubing of 25 mm, complete 
with fittings and proper supports including 
civil work. This includes the supply and 
installation of collection chambers. 

 
Lot 

1       

4.15 Design, Supply, installation& testing of 
Exhaust System (Blowers)  
The system should include installation of 
suitable blower at the terrace,  collection of 
toxic exhaust from process equipment, fume 
hoods etc and removal using duct of various 
dimensions upto the exhaust blower at the 
terrace.  
Installation of Polypropylene pipes of 50 mm 

Lot 1       
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to 180 mm complete with fittings and proper 
supports including civil work. 

Item No -5  FIRE AND GAS DETECTION & SUPPRESSION SYSTEM. 
 

SNo Item Unit Qty Make Material Cost  (A) Installation (B) Total (A+B) 
(Rs) 

     Unit Price 
(Rs) 

Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 

 

5 GAS Detectors  for H2, O2, NH3, SF6 
 

Nos 16       

5.2 Transmitters Nos 16       
5.3 Complete Unit for  point of use gas detection 

with  Extractive Module & Pyrolyzer module 
SF6 sensor 

Nos 2       

5.4 Solenoid Valves Nos 7       
5.5 Inlet Tubing FEP Teflon Nos 5       
5.6 Exhaust Tubing Nos 4       
5.7 Junction Box Nos 1       
5.8 Emergency Stop Switch Nos 4       
5.9 Safe area Horn & Strobe Nos 5       
5.10 Control System Nos 1       
5.11 Fire alarm system 18 nos smoke detectors, 6 

no MCP and hooters, & all accessories 
Nos 1       

5.12 Service & Commissioning Charges         
5.13 Cable  

 
RMt 600       

5.14 Design, Supply, Installation & Testing of 
Clean Agent Release  Sprinkle System panel 
and accessories 

        

 N3060 LCD type Annunciator panel (UL). 
Operator interface of a LCD (40 letters x 4 
Lines), 
11 status LEDs, a status buzzer, and 6 system 
control switches. The status LEDs for Power, 
Alarms, Supervisory, Troubles, and Silenced . 
Control switches are operable when a key 
locked security switch is set to the enable 
position. 

        

5.15.1 Clean Agent Fire suppressions system 
consisting of the following- 

        

 Storage Cylinder with Valves & 99.99 % N2  4       
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Gas 
 Pilot Cylinder with Valve & Gas  1       
 Actuating Cylinder with Valve & Gas  5       
 Cylinder Manifolds, Loop pipe, NRV, etc. lot 1       
 Pressure Monitoring Gauges  5       
 Selector Valves (various sizes)  5       
 Discharge Nozzles (various sizes)  10       
 Safety Vent  1       
 Solenoid Valves  5       
 Pressure Relief Damper (various sizes)  5       
 Manual Release Switch / Abort Switch Lot 1       
 Pre-Discharge / Discharge Sounder, Indicator Lot 1       
 Pipes and Fittings (sch 80) Suitable for the N2 

system 
        

 Cables, conduits and accessories, FRLS, 1.% 
Sq mm 

        

 Software Flow calculations using UL Listed 
Software 

        

 Testing and commissioning         
Item No – 6  ACCESS CONTROL, CCTV AND PUBLIC ADDRESS SYSTEM 

 

SNo Item Unit Qty Make Material Cost  (A) Installation (B)  Total (A+B) 
(Rs) 

     Unit Price 
(Rs) 

Total 
(Rs) 

Unit 
(Rs) 

Total 
(Rs) 

 

6.1 Supply, installation, testing and 
commissioning of Single Door Biometric 
Finger Print based Access Control System 
with following specification:  
·  Optical  finger print sensor with at least 500 

dpi resolution    
·  Storage of  up to 50,000 transactions & 

supports 30,000 card holders. 
·  The controller shall store not less than 1900 

finger print templates. 
·  The controller should communicate with 

TCP/IP interface.    
·  The  controller shall have a verification time 

of less than 1 sec for 1:1 , 1:N match for less 
than 1000 templates. It shall be possible to 
connect multiple such door controllers in the 

Nos 6       
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same network and control more doors 
·  The  controller shall have Tri Color LED 

indications in form of  bar to display 
verification results. 

·  The controller shall indicate to the system 
when the door opened and closed after an 
authorized access or request to exit 
operation. The unused lock release time has 
to cancel when the door closed. 

·  The door controller shall work between a 
humidity range of RH 5~ 95 % non 
condensing humidity and between 
temperature range of 0 to 45 degrees. 

·  The controller shall be CE Certified. 
·  The  controller shall be configurable via 

windows based Access Control software. 
·  The controller shall be configurable via 

Electromagnetic Lock / Drop Bolt Lock with 
fail secure mode / Electronic lock with 
mechanical Lock. 

·  The controller shall have a Exit Switch 
provision to open the door from inside. 

·  Registration of Finger print template should 
be done centrally with USB based Finger 
print registration module. 

6.2 Bio Mini USB based Finger print 
registration module 

Nos 1       

6.3 Supply, installation, testing and 
commissioning of 12V,10 Amps SMPS unit 
(as per the systems voltage requirement to step 
down the available 220V AC supply) for 
providing power supply  

Nos 1       

6.4 Supply & installation of MS Access/SQL 
based Data downloading software for 
Access Control system etc. complete as 
required. 

Nos 1       

6.5 Supply & installation of  Exit Switch from 
inside door complete with connection as 
required   

Nos 2       

6.6 Supply & installation of glass break unit for 
Emergency exit complete with connection as 

Nos 2       
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required. 
6.7 Supply & installation of Drop Bolt lock with 

emergency mechinical release key  along with 
other fixing accessories etc. complete as 
required. 

Nos 2       

6.8 Supply & installation of electromagnetic lock 
600 lbs with lock feedback along with other 
fixing accessories etc. complete as required. 

Nos 2       

6.9 Supply & installation of CAT 6 cable along 
with other fixing accessories. 

Per 
Mtrs. 

L.S       

6.10 Supply & installation of 6 core 1.5 sq.mm co-
axial cable with other fixing accessories 

RMt L.S       

6.11 Supply & installation of Automatic opening 
and closing sliding door operator along with 
other fixing accessories 

Nos 1       

6.12 1.3 MP IR Mini Bullet Camera with 
following spcification: 
 1.3MP (1280 x 960) high resolution • HD 
720p real-time video • Up to 30m IR visibility 
• True day/night 
• 3D DNR & DWDR & BLC • IP66 rating • 
Vandal-proof housing 

Nos 3       

6.13 8 Port Network Video Recorder (NVR): 
Hikvision make 8 port  NVR :                                                        
8 Port NVR with : Third-party network 
cameras supported 
• Up to 5 Megapixels resolution recording 
• HDMI and VGA output at up to 1920×1080P 
resolution • 8-ch network cameras can be 
connected with25M/50M/100M incoming 
bandwidth • Up to 2 SATA interfaces 
 

Nos 1       

6.14 1.3MP PTZ Dome Network Camera   
Hikvision make                                       1/3’’ 
Progressive Scan CMOS 
• 1280 × 960 HD resolution 
• 30X / 20X optical zoom, 16X digital zoom 
• True Day/Night, 3D DNR, Digital WDR 
• 3D intelligent positioning 
• 24VAC / PoE+ power supply 

Nos 5       

6.15 16 Port 10/100 Desktop Switch with 8 port 
PoE 

1 1       
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6.16 HDD Internal 2TB Surveillance make  Seagate 1 1       
6.17 32 inch HD LED TV 1 1       
6.18 Cat 6 Ethernet Cable with Laying and fixing  

under conduit 
RMt        

6.19 I/O Box with installation with SMB Nos 8       
6.20 Power supply unit of PTZ camera Nos 5       
6.21 Laying and fixing of 1.5 sq. mm. 3 core power 

supply cable of PTZ cctv  
Nos 1       

6.22 9U rack for NVR and switch mounting Nos 1       
6.23 Supply, installation, testing and 

commissioning of Public address System  
        

6.24 60 Watt Mixer Amplifier with following 
features:  Inrush current 10 A 
Power consumption 200 VA 
Performance 
Frequency response (Line) 60 Hz to 20 kHz 
(+1/� 3 dB @ � 10 dB ref. rated output) 
Frequency response (Mic.) 70 Hz to 20 kHz 
(+1/� 3 dB @ � 10 dB ref. rated output) 
Distortion <1% @ rated output power, 1 kHz 
Bass Control Max. ± 8 dB 
Treble Control Max. ± 8 dB 
Mic./Line input 4 x 
Input 1 (push-to-talk contact with priority) 
Input 3 and 4 TRS Jack (1/4, 6.3mm) balanced 
Sensitivity 1 mV (mic.); 300 mV (line) 
Impedance >1 kohm (mic.); >5 kohm (line) 
Dynamic range 93 dB 
S/N (flat at max volume) >63 dB (mic.); >70 
dB (line) 
S/N (flat at min volume/muted) >75 dB 
CMRR (mic.) >40 dB (50 Hz to 20 kHz) 
Headroom >25 dB 
Speech filter -3 dB @ 315 Hz, high-pass, 
6 dB/oct 
Music input 
Connector Cinch, stereo converted to mono 
Sensitivity 200 mV 
Impedance 22 kohm 
S/N (flat at max volume) >75 dB 
S/N (flat at min volume/muted) >80 dB 
 

Nos 1       
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6.25 6 Watt Metal Grill Ceiling Speaker with 
following features: Maximum power 8W, 
Rated Power 6W,Sound Pressure level at 6 W 
/ 1 W (1 KHz at 1m) 108.8 dB / 90.8 dB 
(SPL),Effective frequency range (-10 
dB)50 Hz - 15 KHz ,Opening Angle at 1 KHz 
/ 4 KHz(-6 dB)180° / 45°, 
Rated Voltage 70 V to 100 V, 
Rated impedance 1667 ohm 
 

 

No 14       

6.26 Unidirectional handheld Microphone with 
following features Type Handheld, 
Polar pattern Unidirectional, 
Frequency range 80 Hz to 12 kHz 
Sensitivity 1.7 mV/Pa ±3 dB, 
Rated output impedance 600 ohm 

No. 1       

6.27 2 core 1.5 sq. mm  wire RMt LS       


