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A Study on the Characteristics of Refrigeration System Installed with

Precooler, and Liquid-Vapor Separator after Expansion Device
Sang-Kook Yunt
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Abstract: The purpose of research is to understand the characteristics of refrigeration
system having a liquid-vapor phase separator after expansion device and precooling
heat exchanger. After expansion process of typical refrigerant of freezer, R134a, the cold
vapor of the expanded refrigerant mixture is separated in the liquid-vapor separator
and introduced in the precooling heat exchanger to enable the liquid refrigerant to be
subcooled. The analysis results showed that the increasing rate of refrigeration capacity
and COP can be 8.6% and 1.4%, each. The cause of these performance improvements is
due to the difference of the slope of saturated vapor and saturated liquid lines in
Mollier diagram of refrigerant.

Key words: Refrigeration system, Liquid vapor separator, Precooling, COP, Refrigeration
capacity
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Figure 2: Mollier diagram of refrigeration system
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Figure 3: Refrigeration system of

separation and precooling processes
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Figure 4: Mollier diagram of liquid-vapor separation
and precooling processes



o) A EFE] -10.52C]
(97} Ho} q¥F7el FREY. X3
-10.52C, 0.1064 MPa<] =717
JZ2 g=FFo 1.0166MPa, 64.11C(1HE <&
Hu}

]
N,

B AT S FAdHE YA s

BH 0.67529kg/sZ 71E WS Alo|ZHT}E Z7}8)
A #Ar

Figure 5= 0.1064MPa, -25C #2714 <}

7 AH 29 Yl 7] S FE=

A 52 NARLE o] &3te] Wrjod (XA

2%

ot}

2)E AR 37HA FEATIEA AH 5] TAE
AR 87HA HAgGErt. o] HFE7IAE FE7|NA
HEEs A 79 71A e EFEH AF 99 F7F
I8 2702 457 FYE

3 2/ 10.166 bar

|

1.064 bar 5 2
:rl g

Figure 5: Heat exchange diagram of liquid-vapor
refrigerants
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Figure 6: Liquid refrigerant yield rate with

precooling temperature
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Figure 7: Variation of refrigeration capacity rate with
precooling temperature
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Figure 8: COP improvements by liquid-vapor and
precooling processes
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