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Method of maintaining the temperature of the object
below the surrounding ambient temperature.
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Refrigeration Systems .. Classification Refrigeration Systems .. Classification
Iemperature Ivpe of Plant
Medium e.g. chilled water, air conditioning DX System
— (1)3C
Low e.g. brines, chemical cooling, cold storages Flooded
——(-)25°C
Very low e.g. brines, chemical cooling, cold storages Gravity fed
— (-) 50°C
Pumped recirculation
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Refrigeration Systems .. Classification Refrigerant
Refrigerant
cFC Chemical Refrigerants Natural Refrigerants
CFCs: R11, R12..
HCFC
HCFCs: R22
HFC HFCs: R22
Blends: R410A, R507C
Natural
R448a, R51A ... ultra low GWP refrigerants
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Refrigerant Environmental issues ... Phase-out schedule
Ozone Layer oaris 1080 a5 1982 a5 1001 out 115 1906
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18 19




Environmental issues ... Phase-out schedule Environmental issues ... Phase-out schedule
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Environmental issues ... Phase-out schedule

Environmental issues ... Phase-out schedule

Refrigerant Formula Lifetime ODP GWP (CO2) GWP (R11)
CFC-11 CCIF 1.000 1500 1.000
C" t T \ CFC-12 CCL2F2 4500 2.090
ma Q Our N7 CFC-113 CCIl2FCCIF2 2100 1.400
& SN B . CFC-114 CCIFCCIF2 5500 3.667
By ovogy o ) A, R \ CFC-115 CCIF2CF2 7400 4.933
GEC TS OSSR o o o HCFC-22 CHCIF2 1700 0.430
= gy, HCFC-123 CF3CHCI2 29 0.019
o HCFC-124 CHCIFCFs 150 0.120
Dve in the HCFC-141b CHsCCl2F 150 0.100
warming waters HCFC-142b CHsCCIF2 540 0.360
of the vanishing HFC-32 CHzF2 225 0.150
N HAFC-T25 CHF2CF3 860 U573
/ HFC-134a CF3CHzF 420 0.340
< . z [ HFC-143a CHsCF3 1000 1.100
= b SE=_ HFC-152a CH3CHF2 47 0.040
= ot (N = R7T7 NF3 U 0-000
g{ \ — — Wave goodbye to wortd history! R718 H20 0 0.000
HC-290 CsHs 0 0.000
o)
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Environmental issues ... Phase-out schedule Lubricating Oil
140—] R717 screw compressor N »
°F g°C
G0 122 | 50 =
ﬁ f
7 100_ 104 | 40 / i
2 e !
Eso _| -~ 86 |30 / i 1
Em 25% (-35%) ﬁ s | 2% YAl
=
2. g /|
E] D 32.5% (-67.5%) H 50 |10 T {
FE g0 T
A .§ T N
0 _| 32.5% (100%) R T
I | | I | ] |20 L
2005 2010 2015 2020 2025 2030 2035 2040 1]
YEAR 2|30 2y )
60 50 40 30 20 10 o 10 20 30 °C
* Allowing for servicing an annual average of 2.5% during 76 58 w0| 2 4 1 3» 0 68 8% op
the period 2030-2040 Evaporsting emperatre
28 29
Types of Industrial Refrigeration Plants Types of Industrial Refrigeration Plants
DX System DX System
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Types of Industrial Refrigeration Plants
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Types of Industrial Refrigeration Plants
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retigerant dependent

improvement

Perormance
degradation over fime
No flow control (mechanical wear)
capabiliies

Several moving parts

Limited installafion
flexibility (bulb
location & mounting)

Limited capabilifies for
further efficiency
improvement

Limited capacity
modulaion
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Types of Industrial Refrigeration Plants

Elooded System

Types of Industrial Refrigeration Plants
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Types of Industrial Refrigeration Plants

Gravity fed System

Types of Industrial Refrigeration Plants
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Types of Industrial Refrigeration Plants

Types of Industrial Refrigeration Plants
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Types of Industrial Refrigeration Plants Types of Industrial Refrigeration Plants
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Evaporative
Condensing

QUESTIONS PLEASE

Water Cooled Condenser

Evaporative Condenser
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