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Abstract The low temperature distribution of the refrigerated and frozen food has been increased gradually.
Refrigeration industry is using R134a refrigerant, which GWP is 1300. R1234yf is an alternative refrigerant of R134a
because GWP of R1234yf refrigerant is just 4. Evaporator used in refrigeration truck refrigeration system is operated
on low temperature condition. Accordingly, evaporator is formed frost and the formation of frost is rapidly decreased
performance of evaporator. In this study, the performance of evaporator using R134a and R1234yf refrigerant was
analyzed with operating conditions under frost condition. As a result, the performance of R134a evaporator according
to air inlet temperature, relative humidity and evaporating temperature was more sensitive than R1234yf evaporator.
Besides, the frost growth of R134a evaporator is steeper than that of R1234yf one.
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Table 1. Refrigerant properties
R134a R1234yf
Molecular weight [kg/kmol] 102.03 114.04
Boiling point [K] 247.08 243.7
Critical temperature [K] 374.2 367.85
Critical pressure [MPa] 4.06 3.38
Latent heat of vaporization at 25T
[KI/ke] 177.8 145.7
Flammability/toxicity Inflammable | Flammable
Ozone depletion potential 0 0
Global warming potential 1300 4
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Table 2. Specifications of heat exchanger

Parameter Unit Evaporator
Fin interval [mm] 4.56
Fin height [mm] 22.64
Fin width [mm] 26.13
Tube diameter [mm] 9.5
Tube thickness [mm] 0.5
Total size [mm] 864.6(L)*x135.8(H)*209(W)
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Table 3. Heat transfer coefficient and pressure drop of
R134a, R1234yf and air HX modeling

R134a & R1234yf

kf =k x 0.26259(R€d)0.49406 (Fo)(].18733

1ce
X (up, ) ~O2087 (77) 720328 ( 7*)550054 (1)
Ps = Pie < 0.00008 (Re )7 (F0) 10
¢ () 058939 ) 2Z390830 ( *)5.69576 2)

yf =dx 3_40165(Re(])0.[)4316 (Fo)(],55559
% (’LU )1,28181 ( T*)*15.05470( T*)78.53718 (3)
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“Standard condition

Single- Two- Air
phase phase ok dntH o7 S8 2E7F 0T o8kl A A
Heat transfer Dittus and Gungor and Wang[14]
coefficient Boelter[11] Winterton[13] Table 4. Simulation conditions
Fanning and Fanning and
P dr . . Wang[ 14
ressure drop Pierre[12] Pierre[12] ang[14] Operating condition Parameters
Inlet air temperature [C] 1, 5%, 9
= RH [%] 50, 60, 70, 80
2.2 Ne|& Aaal
< = Evaporating temperature [C] -10, -15, -20
[e=Rw i< AMAE gl 22 o o= 3 = O
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% ‘EOJE?/]E ‘ZF% %?_O] ?_h:]' %%ﬂi ?l?l’ }‘%j/]gl Air velocity [m/s] 2
oL o 3
<) 2

5797



A=A 71E8 8] =2 A A6l A9E, 2015

7F AT ool & AlA
A dagr)e] A

TR A

3
bz A e A4

gl
=170 -

@

A
H

N

rlr
ol
o

2

ol
it
oL [E
ot
>
w
lo

1o
38
a:h

A

Table 5. Operating conditions of Lee's study[17]

Item Value
Inlet air temperature [C] 3
Evaporating temperature [C] 9, -12
RH [%] 78
Air velocity [m/s] 2.5

"Standard condition
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