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Programming of controller for chiller by refrigerant vapor bypass
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Abstract

The water chiller system controls the temperature by on-off the
compressor when it reaches the desired temperature. If on-off
compressor often occurs, it will loose much energy. The variable
speed controlling system in motor compressor is the system for
reducing frequency of switch off. There are some problems about
lubrication and suction gas cooling of motor stator when motor
speed is low. The Programming of controller for water chiller by
refrigerant vapor bypass controlled the condition of refrigerant for
the standard of manufacture and suit for heat occurrence. The
compressor will work continually. There are no problems about
the lubricating system in compressor and the suction gas cooling
in motor stator. The efficiency of temperature controlling is

satisfied.
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Standard Rating For Commercial Refrigeration Application

Suction Point Discharge Point Return Gas
OF OC OF OC OF OC
45 7.2 130 54.4 65 18.3
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Standard Rating Condition

Water-cooled Condenser

Condenser Water

Entering 85 °F [29.4 °C]

Flow rate 3 gpm / ton
Evaporator Water

Leaving 44 °F [6.7°C]

Flow rate 2.4 gpm/ ton

Condenser
Saturated discharge 105 °F [40.6 OC]
Liquid refrigerant 98 °F [36.6 OC]
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- Saturated condensing temperature = 105 °F [40.6 OC]

- Liquid refrigerant temperature = 986°F [36.6 c’C]
- Saturated evaporating temperature = 38 °F [3.3 OC]
- Superheat temperature = 6K (factory setting)

- Suction temperature

65 F[18.3 °C]
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8 points

Computer P-board

Bypass valve
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= Refrigeration Master Thesis

Files Datalogger ControlValve Frocess Help

Pump On mpressor On Power input

Control Panel

‘Water Cooled Cumjg_l‘lser > Degree celcius <

Items Process Setpoint

i
il Suction temperature

Discharge gas temperature

Liquid line leaving condenser
Evaporating temperature
Water leaving chiler

Water Chiller Water entering chiller

Evaporator outlet temperature

Coal-gas leaving bypass valve

Manual control

%
Bypass vatve apen I

Valve open

Valve close

W Kg/min.

Mass Flow
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4.1 washanuuiildlummanas

- Open Type Reciprocating Compressor 1/2 hp

- Shell and Tube Condenser

- Enter Water Temp 90 °F , Leaving Water Temp 100 °F

- Shell and Coil Chiller Capacity 8,000 btu/hr

- Needle Valve For by-pass OD. Sizing % inch.

- Rotameter Flow Meter Range 0-2.4 Kg/min.

- Working Fluid Refrigerant CFC 12
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Read temperature sensors.
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Wwo=72C

T dis =120 ¢
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Bypass valve fully closed Yalve open working

- Push End -

End Program
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Items Water leaving Chiller
unit 6.7 °C |7.2°C |7.7°C |8.3°C
Evaporating pressure barg. [2.42 242 242 (242

Evaporating temperature C 3.3 3.3 3.3 3.3

Suction temperature °C 15.2 15.3 15.2 |15.3
Condensing temperature °c 41.60 (41.60 |41.60 (41.60
Discharge temperature °c 65.0 64.9 65.2 |[65.0

Refrigerant mass flow rate |kg/s |0.0083 [0.0070 (0.0067|0.0058

water entering chiller C 8.6 9.0 9.4 9.9

Chiller capacity Watt [948 867 813 |786
Power input Watt |575 570 565 [550
Coefficient of performance 1.65 1.52 1.44 |1.43

a179N 4 wamimaadmuqumwﬁ’mama§

ltems Frequency

unit | 50Hz | 49Hz | 48Hz. | 47Hz

Evaporating temperature C 3.3 3.3 3.3 3.3

Suction temperature C | 152 15.5 155 | 15.6
Condensing temperature °c |41.60| 41.60 | 41.60 | 41.60
Discharge temperature °c | 65.0 | 65.7 | 655 | 65.4

Refrigerant mass flow rate | kg/s {0.0083| 0.0078 (0.0075|0.0067

Water leaving chiller C | 7.20 7.27 7.33 | 7.33

water entering chiller C | 927 | 916 | 9.11 | 9.00

Chiller capacity (Watt) 1,003| 921 | 867 | 813

power input Watt| 570 550 530 | 520

Coefficient of performance 1.76 1.68 1.64 | 1.56




FPower input [Watt]

P a I
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Iltem Water leaving Chiller
unit | 7.16°C [7.05°C| 6.94°C |6.72°C

Evaporating temperature °c 3.3 4.4 4.4 5.5
Suction temperature °C | 16,5 | 16.5 17.5 17.9
Condensing temperature °c | 41.60 |41.60| 41.60 |41.60
Discharge temperature °c 65.5 | 65.7 66.5 67.7
Refrigerant mass flow kg/s | 0.0078 |0.0070| 0.0067 [0.0062
Water leaving chiller °c 7.16 | 7.05 6.94 6.72
Water entering chiller °c 9.38 9.16 8.72 8.27
Chiller capacity Watt| 1,084 | 975 867 759
Power input Watt| 570 550 540 520
CoP 190 | 1.77 1.61 1.46
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Cooling capacity [Watt]
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