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Refrigeration...  Definition
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Refrigeration...  Definition

Method of maintaining the temperature of the object 
below the surrounding ambient temperature.
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Refrigeration.. Principle of Refrigeration 
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Refrigeration.. Vapour Compression Cycle
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Refrigeration.. Vapour Compression Cycle
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Refrigeration.. Vapour Compression Cycle
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Refrigeration.. Vapour Compression Cycle
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Refrigeration Cycle  .. P – H Chart
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Refrigeration Cycle  .. P – H Chart
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Refrigeration Cycle  .. P – H Chart
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Refrigeration Systems .. Classification

Temperature
Medium  e.g. chilled water, air conditioning 

Low  e.g. brines, chemical cooling, cold storages

Very low  e.g. brines, chemical cooling, cold storages

(+) 3oC

(-) 25oC

(-) 50oC
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Refrigeration Systems .. Classification

Type of Plant
DX System

Flooded

Gravity fed

Pumped recirculation
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Refrigeration Systems .. Classification

Refrigerant
CFC

HCFC

HFC

Natural 
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Refrigerant

Chemical Refrigerants Natural Refrigerants

CFCs: R11, R12..

HCFCs: R22

HFCs: R22

Blends:  R410A, R507C

R448a, R51A … ultra low GWP refrigerants

17

1875 1900 1925 1950 1975 20001850

SO2
NH3

CFCs
CH3Cl

HCFCs
HFCs
HCs
Air
Water
CO2

Refrigerant

18

Environmental issues ... Phase-out schedule

Ozone Layer
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Environmental issues ... Phase-out schedule

Global Warming

Fig: Global Mean Temperature
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Environmental issues ... Phase-out schedule

Global Warming - Effect

Fig: Soil Moisture Reducing
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Environmental issues ... Phase-out schedule
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Environmental issues ... Phase-out schedule
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Environmental issues ... Phase-out schedule
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Environmental issues ... Phase-out schedule
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Environmental issues ... Phase-out schedule
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Refrigerant Formula  Lifetime ODP GWP (CO2) GWP (R11)
CFC-11 CCl3F 60 1.000 1500 1.000
CFC-12 CCL2F2 120 1.000 4500 2.090
CFC-113 CCl2FCClF2 90 0.800 2100 1.400
CFC-114 CClFCClF2 200 0.700 5500 3.667
CFC-115 CClF2CF2 400 0.400 7400 4.933
HCFC-22 CHClF2 15 0.055 1700 0.430
HCFC-123 CF3CHCl2 2 0.020 29 0.019
HCFC-124 CHClFCF3 7 0.020 150 0.120
HCFC-141b CH3CCl2F 8 0.100 150 0.100
HCFC-142b CH3CClF2 19 0.060 540 0.360
HFC-32 CH2F2 6 0.000 225 0.150
HFC-125 CHF2CF3 28 0.000 860 0.573
HFC-134a CF3CH2F 16 0.000 420 0.340
HFC-143a CH3CF3 41 0.000 1000 1.100
HFC-152a CH3CHF2 2 0.000 47 0.040
R-717 NH3 0 0.000 0 0.000
R-718 H2O 0 0.000 0 0.000
HC-290 C3H8 0 0.000 0 0.000

Environmental issues ... Phase-out schedule
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Environmental issues ... Phase-out schedule
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Lubricating Oil
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Types of Industrial Refrigeration Plants

DX System

Condenser

DX Evaporator a

P

h

a
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Types of Industrial Refrigeration Plants

DX System
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Types of Industrial Refrigeration Plants

Expansion Valves
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Types of Industrial Refrigeration Plants

Expansion Valves
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Types of Industrial Refrigeration Plants

Flooded System
P

h

a
Condenser

a

Evaporator
LG
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Types of Industrial Refrigeration Plants

Flooded System
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Types of Industrial Refrigeration Plants

Gravity fed System
P

h

a
Condenser

a

P
H
E

LG
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Types of Industrial Refrigeration Plants

Flooded System
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Types of Industrial Refrigeration Plants

Flooded System
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Types of Industrial Refrigeration Plants

Flooded System
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Types of Industrial Refrigeration Plants

Pumped Recirculation System
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Types of Industrial Refrigeration Plants

Pumped Recirculation System
P

h

a
Condenser

a

Evap

LG
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Evaporator 
Coil Temperature

WBT

DBT

Air Cooled Condenser

Water Cooled Condenser

Evaporative Condenser
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QUESTIONS PLEASE
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