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R134a and R1234yf Refrigerant

Kim Jong Ryeol?
Tongmyong University(professor)

Abstract

To solve the problem that refrigerator used for high-speed railway must be designed and manufactured
in a private vibration and low-pitched sound structure because indoor equipment in high-speed railway
vehicles must operate normally with minimal impact on noise and vibration even at a speed. It should
minimize the generation of harmful substances and should not use materials that emit contaminants.
However, the refrigerant used for refrigerators in KTX still uses R-134a with a high global warming index.
When replacing the refrigerant with R-1234yf refrigerant of environment-friendly refrigerant with four
global warming indexes, the performance of the refrigerator is compared. As a result, R134a is less in
temperature deviation as the temperature set in the refrigerator is higher, and R1234yf is more
advantageous in the time of reaching the set temperature. Power consumption was generally the same, but
R134a was at a disadvantage at low temperatures.
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<Table 1> Refrigerator Details

Item Details
Voltage AC 220V/60 Hz
Volume(WxDxH) 790 x 530 x 1040

(mm)
Capacity 134 liter
refrigeration capacity | 700 kcal/h
Power consumption | 385 W below
Operating -10 - 5C

(1 Ctemperature
temperature

control)
Operating refrigerant | R-134a(R1234yf)

. stainless steel(STS

Material 304)

<Table 2> Property of R134a and R1234yf

Properties R134a | R1234yf

ODP 0 0
GWP 1410 4
Boiling Point [K] 247 243.5
Critical point [K] 374 367.7
Critical Pressure [MPa] 4.1 3.4
Critical Density [kg/m’] 511.9 478
Vapor
Pressure, (25 C)[Mpa] 0.665 0.673
Vapor Pressure,(80C) 263 947
[Mpa]
Vaporg Density,(25C) 1235 37.60
[kg/m']
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[Fig. 2] Refrigerant filling of experimental
device (R1234yf)
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[Fig. 7] Changes in power consumption due to
refrigerant R134a
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[Fig 8] Changes in power consumption due to
refrigerant R1234yf
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