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Civil Aviation & Meteorology Authority
Aden International Airport

Technical Specificationsfor Mechanical Works of Supply And
Installation and operation of Air Cooled Liquid Water Chillers
with Necessary Valves and Accessories.

Chilled water equipment shall be of the capacities and sizes shown on the drawings attached and
of specified in the specifications .al equipment shall be constructed in accordance with a approval
standards ,and has been operating successfully for at least two years .

The contractor shall furnish factory trained representative without charge for minimum of 20
working days for first start of chiller.

Representative shall supervise leak test ,evacuation and dehydration using a high vacuum pump
furnished by manufacture ,charge the units ,start it up .

The contractor shall instruct and train employers personnel on operation and maintenance and shall
provide operation instructions and partslist.

The instruction provide shall be for a minimum 15 days .The required applicable codes and
standards are ARI590 Reciprocating chilling packages & ASHRAE30 Method of testing liquid
chilling package .

Capacities and materials of equipment shall be not less than indicated Selection data shall be
submitted in quadruplicate and shall consist of engineering selection tables provided by the
manufacturers ,and indicate the items selected and their designation .

For cooling equipment specifically it shall be made quite clear which factors have been taken into
account by the manufacturer to correct the listed gross capacity to give the net capacity required,
due to an outside temperature of 40°c at sealevel.

When work to complete, the chilled water system shall pre-adjusted for uniform circulation.

Flush valves and automatic control devices shall be adjusted for proper operation. All exposed pipes
shall be insulated with specific insulation of 50mm thickness and covered with aluminum protection
shests.

The contractor shall be fully responsible for al damage caused by unskilled labor or deviation from
specifications Damage or not approved deviations shall be repaired or replaced at no additional
costs to the employer

Flow Regulating Vaves (balancing) valves shall have a balancing positioned for setting desired
opening with free return to the closed position and suitable for tight shut-off.

Butterfly Valves (Manua and Motorize ) shall be made with heavy duty wafer body and shall be
rated for 100% shut-off at 16 kg/cm2 pressure differential in closed position and for a temperature
up t0110 °c. Manual valve operators to be with a hand wheel gear with position indicator .

Motor shall be suitable to operate under tropical conditions and to withstand a differential pressure
of 16 kg/cm2 in closed position .and pre-wired including enclosed terminal strip, limit adjustment,
overload protectors, manua over-ride, visua position indicator and mechanical brake .Motor and
actuator direct mounted to the valve stem. Gear train shall be permanently lubricated .

Strainer shall be y-type equipped with easily removable cover and screen suitable for service
intended and shall have a high grade cast-iron body, stainless steel screen and a flanged connection.
(Screen perforation 1.6 mm .

Thermometers and Pressure gauges shall be heavy, one piece, extruded or cast, brass or aluminum
construction with glass front and shall be accurate throughout the entire range.
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Liquid Chilling Packages

The liquid water chilling unit shall be delivered factory assembled complete with all standard
and/or non-standard components internal wiring and control systems of chillier and condenser shall
be incorporated in operational control systems of the manufacturer. All safety devices shall be
factory set to the required pressure settings of the selected refrigerant.

All factory wiring and piping shall be contained within the unit enclosure all electrical component
shall be weather proof. The unit enclosure shall be of heavy gauge (G-90) galvanized steel casing,
Zink Phosphatized with baked enamel finish .Removable access panels are provided for easy
mai ntenance purpose ensuring dust and weather-proof construction.

The electrical controls used in the control panel are Ul, approved and are reliable in operation at
high ambient condition for along period.

System Performance :

The chillers are operating at a constant temperature and the flow During the hot season four chillers
and two pumps will be operate contentiously and in the off season two chillers and one pump will
operate contentiously to scope with the varying heat load demand of the building .The flow
variation shall not exceed more than 10%per minute .

During bresk down of one chiller the constant water flow shall be maintained and the supply
temperature of the remaining chillers shall be lowered to 6°c,all resulting in a mixing temperature of
8%

During emergency operations (outside conditions exceeds design condition) the supply temperature
will be 6°c to increase the capacity of the air handler system .

Unit Capacity :

units shall be installed with a capacity not less than indicated on the drawings .Cooling water
temperature range 15 °c -8 °c during normal operation and 15 °c -6 °c at emergency conditions
..Design temperature for condenser shall be for a maximum ambient temperature of 40 °c Altitude at
sealevel. Minimum ambient temperature 18°c

COMPr essor :

Each compressor shall be reciprocating, serviceable , semi hermetic type , and shall have an
automatically reversible oil pump and an operating oil charge .

Compressors shall be of part winding start and equipped with suction and discharge shut off valves
and be mounted on spring vibration isolators.

Moter (s) shall be cooled by suction gas passing around the windings and shall have excess
temperature protection Manual re-start of unit shall be required after motor stoppage due to thermal
overland or insufficient oil pressure.

Each compressor shall be equipped with an insert -type crankcase heater to minimize oil dilution
during shut -down periods .A contactor and a calibrated , manual reset ,ambient- insensitive
overload protector shall be open all3 phasesin the event of overload in any one phase.

Cooler:

The cooler shall be shell- and tube with removable heads It shal have two separated direct
expansion refrigerant circuits. Seamless copper tubes shall be rolled into the tube sheets .Shell shall
be protected against freeze -up by a layer of vapour barrier insulation and a heater cable wrapped
helically around the shell under the insulation.
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Refrigerant Circuit:

Refrigerant circuit components (factory supplied and piped) shall include hot gas muffler ,high side
pressure relief valve liquid line shut -off valve ,filter drier, moisture indicating sight glass, liquid
line solenoid valve , electronic expansion valve equipped with power element and if deemed
necessary arefrigerant receiver.

The units shall be fully refrigerant charge per circuit of R22 with independent refrigeration circuits.

Air Cooled Condensers:

Air cooled condensers shall have separated refrigerant circuits and an integral sub- cooler .

Fan and fan motors shall have safety guards and over current protection, air discharge shall be
upwards the condenser shall be constructed in such a manner that a sub-cooling of at least 5°c shall
be achieved under al circumstances at the inlet of the condenser .The sub -cooling shall be based on
the condenser temperature and pressure measured at the inlet of the coil.

Coils shall have copper tubes and copper coated fins with a heavy anti-corrosion coil treatment to
provide corrosion resistance to the salty and dusty seashore environments. The coil shall be isolated
from the system by using isolation pieces between the flanges to avoid galvanic action.

Capacity Control:

Each unit shall be factory equipped with an electrically operated device for loading and unloading
compressor cylinders and a control for cycling compressors.

Controls shall be factory - wired , in aweather proof box and shall include a positive

acting timer .

Micro processer:

Each unit shall be equipped with advanced micro processer controller providing all the necessary
operating and safety controls.

Water flow rate , fouling factor, pressure drop, COP, NPLV, shall be based and rated in accordance
with ARI standard 550 / 590 as attached on paper of existing unit.

VOLTAGE for each unit shall be 415V — 3 phase — 50HZ.
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LIST OF EQUIPMENTS REQUIRED

NO DESCRIPTION UNIT QTY

1 | Supply And Install Air Cooled liquid water chiller capacityl32TR for each unit as no. 4
per drawings and specifications provided (attached ) and in accordance with
approval standards .

Cooling water temperature range 15 oc - 6 oc ..Design temperature for condenser
shall be for a maximum ambient temperature of 40 oc Altitude at sealevel.

Each compressor shall be reciprocating , serviceable , semi hermetic part type
wing

The units shall be fully refrigerant charge per circuit of R22 with separated

circuits.

Coils shall have copper tubes and copper coated fins with a heavy anti-corrosion
coil treatment to provide corrosion resistance to the salty and dusty seashore
environments.

Water flow rate , fouling factor, pressure drop, COP, NPLV, shall be based and
rated in accordance with ARI standard 550 / 590 as attached on paper of existing

unit.
VOLTAGE for each unit shall be 415V — 3 phase — 50HZ.
2 | Replace Butterfly Vaves Size 150 mm?2. no. 8
3 Replace Temporary Protection Filter Size 150 mm?. no. 4
4 Replace 2-Way Motorized Butterfly Vaves For DDC Connection . no. 4
5 Replace Pressure Gauge . no. 8
6 Replace Thermometer ( temp ,gauge) no. 8
7 Replace Or Repair Flexible Connection Size 150 mm2 . no. 8
8 Repair Double Regulating Valves Size 150 mm? . no. 4
9 Replace 65 mm2 G.|.Pipe Supports . no. 16
10 | Replace Electrical Flow Switch . no. 4
11 | Repair Expansion Tank, With Accessories. no. 1
12 | Provided Electrical Cables E(XLPE/PVC/PVC/COPPER ) mitrs. AsRequired
(in case of different position of control panel on chiller unit with existing units).
See attached drawing .
13 | Provided Necessary Chemicals For Water Chiller System . Qty. As Required

14 | Demoalition (Remove) the Old Chillers and down it to the Selected Position
(Stores) in the airport.
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STEPSREQUIRED FOR COMPLETING PROJECT OF INSTALLITION NEW LIQUID
WATER CHILLERSVALVES & ACCESSARIES:

1. Repair Or Install New Valves. Sensors ....etc . In Outlet Chilled Water Pipe ( 150 mm )Of Chiller No (1)
With Remaining the Other Chiller in Operation

- Butterfly Valve

- Double Regulating Vave

- Flow Switch ( Electrical )

- Thermometer

- Pressure Gauge

- Flexible Connection

- Repair Necessary Supports

- In Case Of Expansion Pipes Shall be Of the Same Materials and Specifications

All Valves and Sensors ...etc must be Instilled As Attached Drawings

Of 2. Repair Or Install New Valves. Sensors. Filters. Actuators .etc . In Inlet Chilled Water Pipe (150 mm)
Chiller No ( 1) With Remaining the Other Chiller in Operatio

- Butterfly Valve

- Temporary Protection Filter

- 2 - Way Motorized Butterfly Valve

- Thermometer

- Pressure Gauge

- Flexible Connection

- Repair Necessary Supports

- In Case Of Expansion Pipes Shall be Of the Same Materials and Specifications

All Valves and Sensors ...etc must be Instilled As Attached Drawings

3. Demolition the Old Chiller No (1) and down it to the Selected Position

4. Install the new Chiller . Connect the In Inlet and Outlet Chilled Water Pipes to the Unit Chiller
5.Connect the main cables of electrical power supply to the new chiller .

6. Open all Vaves. Sensors .. Actuator Valves ....etc . and Check for any Leakage of Chilled Water
7. Operate the new Chiller and Adjust and balancing the Valves ....etc On In Inlet and Outlet Chilled Water
Pipesto the Unit With Wiring the Actuator Valve to DDC and Flow Switch to the Unit

8. Provide Essential Insulation Shield With Aluminum Cladding On Entire Of Inlet and Outlet Chilled
Water Pipes

9. Unit and Compressors Shall be Provided With Spring Isolators to Prevent Vibration Transmission
10- Condenser Coils Shall be Of Coated Copper Fins For Seashore Saty Corrosive Environments

11- All Valves and Sensors ...etc Shall be Specified ( as built ) and Suitable to Operate Under Tropical
Conditions and Differential Pressure Of ( 16 k/g cm? In Closed Position )

12- The Contractor Shall be Fully Responsible For all damage Caused by Unskilled Labor Or Deviation
From Specification

13- The Above adl Valid For all Remaining Chillers

14.Repair the expansion tank ,with accessories

15.Flush the chilled water system thoroughly .

16.Treet chilled water system with necessary chemicals.

17.0perate the chiller units and adjust &l sensors ,valves.....ets for adequate operation .

18- The Availahility Of Spare Parts Shall be Maintained For at Least Ten Years
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