1100
TECHNICAL SPECIFICATION
1101
REFRIGERATION UNITS
1.0
SCOPE
1.1
The scope of this section shall cover refrigeration units such as condensing units, and water chilling units.


a)   Refrigeration


b)   Condensers


c)   Evaporators


d)   Motors


e)   Controls


f)    Refrigerant piping

2.0
STANDARDS
2.1
The following standards shall be applicable :


a)  IS  :     
  659
Safety codes for air conditioning


b)
IS
:      
  660
Safety codes for mechanical refrigeration


c)
IS
:
5111
COP and measurement procedure for 






testing refrigeration valves


d)
IS
:     10594
Thermostat expansion valves


e)
IS
:     10617
Hermetic compressors


f) 
IS
:     11327
Requirements for refrigerant condensing units


g)
IS
:     11330
Refrigeration oil separators


h)
IS
:
2825
Code for unfired pressure vessels


i)
IS
:     10123
Data sheets for shell and tube heat exchangers


j)
IS
:
4503
Shell and tube heat exchangers





3.0
GENERAL REQUIREMENTS
3.1
The refrigeration equipments shall meet the requirements shown in equipment data and shall be complete with refrigeration compressors, motor drive assembly, condenser, refrigeration piping controls, first charge of refrigerant etc. including all accessories.  The water chilling units shall include chiller, thermal insulation and anti freeze thermostat.

3.2
The refrigeration units shall be vapour absorption or vapour compression type and shall meet the requirements of the equipment data and relevant IS and BS specification.

3.3
The vapour absorption system shall be two stage low steam consumption.

3.4
The vapour compression system shall be centrifugal or reciprocating.

4.0       
COMPRESSORS
4.1
ROTARY SCROLL COMPRESSOR

Scroll compressors shall be hermetically sealed high side /low side units suitable for vertical installation.  The scroll vanes both fixed and orbiting shall be precision machined to have 180 deg. displacement and higher COP by achieving required to be in volume ratio.  The motor shall be Squirrel cage induction, refrigerant cooled and sharing common shaft with orbiting scroll.  The common shaft has adequate counter weight and bearings to curtail noise and vibration. The capacity control shall be through variable displacement.


The compressors shall have capacity control from 25% to 100%.  The control panels shall be preferably solid state and shall include.


a)  Pressure gauges for :


     Suction, discharge, lub oil


b)  Safety cutout with indicators and reset


     Refrigerant high and low pressure


     Lub oil pressure differential


     Anti freeze thermostat


     Motor high temperature


     Chilled water and condenser water flow switch


c)  Operating switch, indicators & reset


     Power failure


    Thermostat controlling liquid line


    Solenoid valve in response to return water temperature


d) Starter with over load, protection, under voltage release and 


    single phase prevention.

4.2
POWER AND CONTROL PANEL

The power and control panels shall be integral unit with IP55 


enclosure suitable for outdoor installation.

                 Power Panel

The power panel shall include the following

a) Incoming and outgoing feeder circuit breakers

b) Starters and relays for compressors & fan motors

c) Safety ,control instruments and indicators

d) Single phase preventers
e) Interconnection and wiring
                 Control Panel
The control panel shall be microprocessor based and shall have the following features.

a) LCD display unit for minimum 75 character

b) Automatic capacity control

c) Automatic system protection

d) Remote monitoring and controlling capability through RM display terminal, IBM PC compatible computer terminal, interface for BMS and Energy Management.

The LCD display unit shall indicate the following

a) Compressor capacity in % of full load 

b) Compressor status

c) Current drawn by each compressor motor

d) Demand current limit reset volume

e) Number of compressor start

f) Elapsed run time of each compressor

g) Fan ON-OFF status

h) External start-stop command status

i) Alarm status and history

j) Remote chilled water reset value

k) Water flow switch status


l)
Chilled water inlet & outlet temperature

l) Condenser & evaporator pressure

m) Calendar of events

The automatic capacity control shall be based on the return chilled water temperature through compressor loading cycle programmable.

The automatic system control shall ensure protection on the following.

a) High pressure cutout, manual reset

b) Low pressure cutout, manual reset

c) Compressor, solid state, thermal sensing overloads, manual reset

d) High refrigerant discharge temperature manual reset

e) Low water temperature freeze protection, manual reset

f) Phase failure protection against low voltage, phase imbalance, or reversal

g) Safety alarm contacts for high pressure or discharge temperature

h) Freeze protection 

i) Compressor run error

j) Low oil level                                  

k) Power loss                        

l) Chilled water flow loss           

m) Sensor error                                    

n) Anti-recycle time delay

5.0
CONDENSER
5.1            The condenser shall be air cooled integrally finned seamless copper tubes                      

            with fin guards..
5.2             Refrigerant inlet and outlets with valves.

5.3             Propeller / Axial fans with motors for IP55.

6.0
CHILLER
6.1
The water chiller shall be direct expansion shell and tube with minimum 19mm dia.  Integrally finned seamless copper tubes, 20 kg/sq.cm on refrigerant side and designed for a working pressure of 7 kg/sq.cm on water side and shall conform to IS : 4503 and 2825.

6.2
The tubes shall not have joints or U bends and are available without causing damage and leakage to the tube, adjacent tubes and affecting the strength and durability of supports.  The shell shall be with GI baffles for zig-zag passage.

6.3
The chiller shall be complete with liquid suction heat exchanger and shall include the following accessories.


a)  Multipass refrigeration heads.


b)  Thermostats expansion valves, solenoid valves.


c)   Purge and drain valves, air vents


d)  Water inlet and outlet connections with thermowells, pressure


     gauge cocks, flow switch and antifreeze thermostat.


e)  All other standard accessories required for proper operation of  the


     chiller.

6.4
The chiller shall be insulated as specified in THERMAL INSULATION.

7.0
MOTOR
7.1
The compressor shall be belt driven or directly coupled to the motor of required capacity.  The motor rating shall be as indicated under equipment data and conform to the specification covered under motive and transmission equipments.

8.0
INSTALLATION
8.1
The refrigeration unit shall be mounted on a structural frame work with a common base frame having adequate strength.  The structural base frame shall be mounted into a suitable concrete sub-base or pad separated from the main floor by means of necessary vibration isolation pads.  The concrete sub-base will be provided by the civil contractor on the basis of foundation details submitted by the equipment manufacturer.  It shall be the responsibility of the HVAC contractor to inspect and check the adequacy and certification of the sub-base.

8.2
The contractor shall supply the required charge of refrigerant and lubricants for the commissioning and testing of the plant.  The refrigerant systems shall be vacuumised to 7 mm of hg. absolute and maintained for 24 hours before charging.

8.3
Water drain connections on chiller and condenser shall be piped to a 50 mm drain header through a funnel type open sight drain.

8.4
Pressure switches, preferably differential pressure type or flow switches shall be provided in condenser and chiller lines and interlocked with the compressor starting without condenser and chilled water flow established.

8.5
Crank case heaters shall be ON when the compressor stops.

9.0
TESTING
9.1
Unit shall be tested for establishing the capacity and power consumption. Refrigeration capacity of the unit shall be computed from measurement of water flow and entering and leaving water temperature.  Flow measurements shall be through flow meters.  Tests shall be carried in accordance with IS: 5111 for reciprocating water chilling units.  Computed results shall tally with the specified capacities and power consumption figures furnished with the tender offer.  Tests shall be carried out on:

a)   The compressor and drive motor side


b)   Chiller side


c)   Condenser side

9.2
All meters, gauges thermometers, watt meters shall be furnished by the contractor and be duly calibrated.  All necessary distance pieces etc. required in the piping shall be provided at the time the piping is installed.

9.3
All test readings shall be correlated with each other and with the design parameters before submission for approval.  At least 4 test readings lasting over a period of 3 hours shall be recorded.  Minimum 3 days continuous running and testing should be done without any break down.
1102    MAKES OF MATERIAL

1.0
SCOPE
1.1
The scope under this section shall cover the recommended makes of equipments, material components.  The final choice of makes shall be indicated at the time of award of work.

1.2
The makes of material and model offered by the contractor shall be indicated at the space provided for proper evaluation of the offer.  In the absence of such indication, the decision rests with the Consultants/Clients.

1.3
The client reserve the right to change the make and model of the materials even after awarding the work but before contractor plans order with 

2.0
MAKES RECOMMENDED
2.1       The makes of material recommended are as shown below.  

	Sl.no.
	Items
	Makes 

Recommended
	Makes offered

	1.0
	Water chilling 

Package – Air cooled


	Bluestar, Carrier, Voltas
	

	2.0
	MS pipes
	Tata, Jindal, Lloyd


	

	3.0
	Butterfly valves
	Audco, Advance, C&R


	

	4.0
	Nitrile Rubber 

Insulation
	Aeroflex, Armaflex, 

Polybond
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