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swazaﬁmamé’nwmmawa:: (Technical Requirement Specification)

\ww3eainAuEY (Refrigeration Plant)

1. Asfifaenis wsewhmuiiiu (Refrigeration Plant)

2. audnuazunaila (Technical Data)

2.1 Design Basis

2.1.1 Design Conditions

The storage capacity and temperature of each cold chamber are designed as follows:

S/No Compartment Room Volume (rm?) | Room Temp (°C) Cooling Method
1 Cool Room (Vegetables) |  Not less than 28 Not more than +2 Air Cooler
2 Cold Room (Fish) Not less than 7.5 Not more than -20 Air Cooler
3 Cold Room {(Meat) Not less than 7.5 Not more than -20 Air Cooler

Ambient Temperature:

Relative Humidity:

Sea Water Temperature:

Condensing Temperature:

Refrigerant:

35°C
85%
32°C
41°C

R-d04a (Non-CFC)

The calculation of system’s load is done based on transmitted heat gains and osses through each

cold chamber enclosure, lighting/equipment heat dissipation, infiltration gains (according to 150

7547).

2.1.2 Power Input

Main Circuit:

Control Circuit:

Man-in-fridge alarm Circuit:

AC 380V/3Phase/50Hz
AC 230V/1Phase/50Hz
DC 24V (UPS}

2.2 Provision Refrigeration System Descriptions

2.2.1 Condensing unit

The condensing plant is sea water cooled type, and comprising of two (2) condensing units; one

unit is running while another unit as stand by. Each condensing unit is having 100% capacity

capable of maintaining the specified temperature at full load at 18 hours per day for Cold room

and Cool Room. Both condensing units are assembled on a common skid. The systems have

ample capacity to pull down the refrigerated compartments to the design temperature within 72

hours after loading.

Condensing units shall be manually start/stop from provision control panel. After initial startup,

condensing units running/stopping control shall be via its respective compressor suction pressure.

Refrigeration Plant - OPVZ
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There shall be two (2) unit of sea water pump to serve the condensing units and not less than

flow rate 12 mS/h.

Fach condensing unit (CU} comprises of:

- One (1) unit of “Bitzer” Semi-Hermetic type reciprocating compressor complete with

service stop valves, crankcase heater and built in automatic capacity regulating mechanism. Not

less than cooling capacity 23.105 kW.

- One (1} unit of seawater cooled condenser with Cu-Ni tube. Not less than cooling

capacity 70 kW.

- One (1) unit of il separator

- One (1) set of pressure gauge / switch panel comprises of the following components:

« Low Pressure Switch c¢/w pressure gauge (install at compressor refrigerant suction line}

« High Pressure Switch ¢/w pressure gauge (install at compressor refrigerant discharge line)

- One (1) set of filter and drier panel comprises of the following components:

« Filter and drier

+ Stop valve

s Charging valve

= Sight glass
Unit General Data:

Compressor:

Nominal Cooting Capacity:

Power Supply:

Condenser:

Passes No.:

Condenser Capacity:

Sea Water Flow:
Refricerant:

Condensing Temperature:

Sea Water Pump:

Flow Rate:

Bitzer

model KP 160-6 4 TC-12.2 or equivalent
Not less than 23.105 kW

380 VAC/3 Ph/50 Hz.

Bitzer

model DP 200-4 K813 HB or equivalent
il

Not less than 70 kW

Not less than 11.66 m™/h

R-40da

Not less than 40°C

frors Pump

model CNL 40-40/200-4563 or equivalent
Not less than 12 m’/h
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2.2.2 Air Cooler Unit

Refrigerant will be supplied to air cooler unit’s evaporating coil to bring down the air temperature,

this air will be circulated in the room via the alr cooler unit’s fan. Each room, i.e., Cold Room

(Meat and Fish) and Cool Room, is served by One (1) Kuba air cooler having 100% cooling capacity.

Unit General Data:

S/No Space Served Qty Specification Remarks

1 | Cold Room {meat) i | GEA Kuba Electric auto defrost
Room Temp -20°C within +1.5°C Capadity: heating. Coil heater:
Dry Bulb at point of control Not less than 1.46 kw. not less than 1.5 kW

2 | Cold Room (fish) 1 | GEA Kuba Electric auto defrost
Room Temp -20°C within +1.5°C Capacity: heatine. Coil heater:
Dry Bulb at point of control Not less than 1.46 kW. not less than 1.5 kW

3 | Cool Room (vesetable) 1 | GFA Kuba No defrosting
Room Temp +3.5°C within +1.5°C Capacity:
Dry Bulb at point of control Not less than 2.12 kW,

2.2.3 Valve Control Panel

The valve control panel, which comprises of TXV & solenoid valve etc, shall be
mounted on the main entrance (or next to it) of refrigerating chambers for controlling
refrigeration injection to air coolers. The valve control panel comprises of the following
components

- Three {3) units of thermo-expansion valve
- Three (3) units of solenoid valve
- One (1) units of evaporating pressure regulatine valve
- One (1} unit of pressure gauge
- One (1) lot of stop valve
2.2.4 Thermometer, Temperature Transmitter and Display Panel

Two (2) pcs of dial type thermometer {measuring range -30°C to 50°C) with
approximate 3.5m capillary tube will be mounted near Cold Room for indicating the
temperature of Cold Room (Meat and Fish) and Cool Room respectively.

Three (3) pcs of temperature sensor (PT100 type) will be installed inside each cold
room. PLC will monitor the temperature of each room via the temperature sensor, and
control the refrigerant solenoid valve on each air cooler unit to maintain the respective
room at design temperature with an offset of 1 1°C,

For the digital display panel, it will be installed at Galley for monitoring the

temperatures of cold rooms, and wired to provision control panel.

Refrigeration Plant - OPVZ2
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2.2.5 Defrosting Device
Defrosting system will be only provided for unit coolers installed in Cold Room by utilizing
electric heaters. There is no electric defrosting heater for unit air coolers in Cool Room.
2.2.6 Electrical Control Panel
The electrical control panel with LED status can control 3 systerns as follows:
2.2.6.1 PLC electronic control provides the function as follows:
- Indication for power source and crankcase heater ‘ON’” on the panel
- Ammeter for compressor on the panel
- Reset button on the panel
- Manual selector switch to off crankcase heater on the panel
- Through display to realize
- Remote display panel installed at Galley to monitor the room temperature base
on the temperature sensor of each room
2.2.6.2 Auto mechanic system
- DANFOSS Thermostat cold room
- DANFOSS Thermostat freeze room
- Thermometer gauge
- Mechanic timer defrost (mini timer defrost)
2.2.6.3 Manual control
- Ball valve and capillary tube
- Ball valve for defrost hot gas
2.2.7T Cold Room {Meat and Fish)
Room Paneling & Accessories:
The refrigerant chambers will be enclosed with thermal insulation panel consisting of
polyurethane core form injected and sandwiched between internal and external lining.

Detaits description below:

Panels Construction

Overhead Laminated with both sides 0.5 mm thickness 304 stainless steel sheets for

internal and external finishing; PU panel shall be 100 mm thickness.

Wall Laminated with both sides 0.5 mm thickness 304 stainless steel sheets for

internal and external finishing; PU panel shall be 100 mm thickness.

Deck Laminated with both sides 0.5 mm thickness 304 staintess steel sheets for

internal and external finishing; PU panel shall be 100 mm thickness,

Door Swing door type with clear opening sizes: W 760 mm x H 1700 mm x 100
mm thickness; standard safety latch which can be inside released ; two pcs

adjustable door hinges type; and aluminum door frame with & side gasket.

Refrigeration Plant - OPV2 i ;
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2.2.8 Cool Room (Vegetables)

Room Paneling & Accessories;

The refrigerant chambers will be enclosed with thermal insulation panel consisting of

polyurethane core form injected and sandwiched between intermnal and external lining.

Details description below:

Panels

Construction

Overhead

Laminated with both sides. 0.5 mm thickness 304 stainless steel sheets for

internal and external finishing; PU panet shall be 100 mm thickness.

Wall Laminated with both sides 0.5 mm thickness 304 stainiess steel sheets for
internal and external finishing; PU panel shall be 100 mm thickness,

Deck Laminated with both sides 0.5 mm thickness 304 stainless steel sheets for
internal and external finishing; PU panel shall be 100 mm thickness.

Door Swing door type with clear opening sizes: W 800 mm x H 1700 mm x 100

mm thickness; standard safety latch which can be inside released ; two pcs

adjustable door hinges type; and aluminum door frame with 4 side gasket.

Electric Heater to Door Frame:

To prevent problems with doors frozen shut and sweating, the door frame of Cold Room shall be

equipped with electric Heater,

Man-in fridge Alarm & Door Safety Latch:

Alarm systems are designed to avoid the possibility of personnel becoming entrapped within the

chambers.

- BEach door shall be provided with safety latch and can be inside reteased.

- AMlarm pushbutton shall be installed inside each room and wired to a DC 24V UPS

powered Man-In fridge panel. Personnel locked in are able to push the pushbutton to

raise an audio and visual alarm in the alarm system.

The scuppers are to be provided in each cold room {meat and fish) and cool room.

Lighting:

Anti-odor floor drain or newer standard

Material: 55 304

50 mm

The rooms will be illumninated with cold room lightings.

2.2.9 Copper Piping

One (1) lot of copper piping ¢/w insulation and pipe penetration pieces are provided

to for hook up the provision refrigeration plant.

Certificates

- Certificate of material test

- Factory acceptance test results
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Additional Reguirernent
v o 3 o . . A g ' ' o
- M83l valve W11U1-20n1 Solenocid valve Wag Expansion valve WABSIBABN1TYRNUT

- faeil manual defrost T fish room and meat room nsdiil Heater defrost 1
- fimsil Capitlary tube manual control Tunstiiil Expansion valve 1o
- ¢i09fl Accumulator latesfuaamrainduidhreumseos
- #ioedl Oil Separator tpuamienfuthiufloonainaoumwssigesuazanansolathdainigld
- Al Safety valve, Check valve Tuszuu Condenser
- fi09ii Flow switch naean Condenser ilensadaunasdinninhauessyuuivee
- ¢i0afl Low Liquid line pressure control ietlasfuussdinhensngt 100 ps|
- finedl High performance soft starter wSuldiu compressor 2 #1 uay sea water pump 2 69
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