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A Sustainable refrigeration system-
What does it mean?
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HFC /HFO /HC/ NH,4 186¢C

Aim: Confine volume of high performance primary refrigerant
to unitary equipment / mech. room
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Affordability

Lowest Life Cycle Cost --------------- LLCC

Service-
ability

Coefficient Of Performance ----

Global Warming Potential Flamma bility G

Ozone Depletion Potential

Leak tight Toxicity
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Past refrigerants’ applications

Two stage pumping Ammonia refrigeration plant

Aim: Confine volume of high performance primary refrigerant
to unitary equipment / mech. room
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Two stage Ammonia as primary refrigerant plant with secondary Brines

Aim: Confine volume of high performance primary refrigerant
to unitary equipment / mech. room
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Aim: Confine volume of high performance primary refrigerant
to unitary equipment / mech. room
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Past refrigerants’ applications
Advanced refrigerants’ applications
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HFC /HFO /HC/ NH,4

HFC /HFO

Aim: Confine volume of high performance primary refrigerant
to unitary equipment / mech. room



Refrigerant Cycle Efficiency

Relative COP to R11
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Pressure
[psi] [bar]

Log p,h-Diagram of CO,

1450 100 Supercritical

Liquid

Critical point:
+31°C [87.9 °F] Vappur
73.6 bar [1067 psi]

Solid -Liquid

145 10

Liquid - Vapour

Triple point (line):
Solid - Vapour -56.6 °C [-69.9°F]

5.2 bar [75.1 psi]

14.5 1 —78.4 °C [-109.1 °F]

Enthalpy
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Pressure

bar psi$ Subcritical refrigeration process

B 1
80 1160 Transcritical

70 1015
60 870

50 725
40 580

30 435 -5.5°C [22°F]

20 290

Subcritical

10 145 —40°C [-40°F]

Figure 5 Enthalpy
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JLIJ“/ Case study at Soglowek 2000 plant
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Aim: Confine volume of high performance
primary refrigerant to unitary equipment /
mech. room

Sustainability assessment
Primary (PG Chiller)- HFO
Secondary (Sub Critical DX)- CO,

| Affordability
CO,:
> 8 times smaller swept volume HFO:
> Lower size of components LLCC (= > Higher cost of equipment

» Low cost of refrigerant
» Higher COP

» Higher cost of refrigerant
Vs. R134a

CO,:
20% lower comp. power -~ --
@ -40/-4°C Vs. NH,

_ HFO:
Make proper evaluation

Flammability

> R134a=1300 - > R134a=Al
> HFO<1 > HFO=A2L
> CO,=1 > CO,=Al

> NH,=0 Toxicity » NH,= B2L
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