il v 2 4

Journal of Refrigeration

Tk F1H
2025 4F2 A

Vol. 46, No. 1
February, 2025

X E RS .0253-4339(2025) 01-0116-08
doi: 10. 12465/j. issn. 0253—4339. 2025. 01. 116

R448A F1 R404A E5RBIRIEFA P U HI L4F =R

XEHME' EFFER' H L HXF HFE #HAES &
(1 EBBIXZRESHATREEZR LiF 200093;2 FERZER EERESSERHAMREA Li§  200050;
3 bigatt e SERTERAT L£iF  201700)
B E  HiSIURIRGAE RS REFERESMENS SR, R T REBITICRIFF G AR & 87w,
T R IR AT AN IS R G, IR UE B4 7] RA48A Fil RA04A JEATSRIOHISY , HF 5T T ANl & 70 78 v F 0 HE 4 LA R
Ve R G PERE RIS, S2I0 L5 BRI . B2 70 1 RO N, RA04A FII R448A RS HI I A HEFI COP 56 THE 5 08/N , R448A &
e RIS R COP 43I L R404A RGEE 11. 3% 1 10. 4% ; R448A RGMINFEY/NT RA04A BRGE, 7EFCER N 2.0 kg I,
R448A RGN IIFE L RA04A RGAK 7. 5%, Bl A 46 UL S (00 38 0, Fe 45 ML D AE F1 ¥4 0 340385 0K, R448A i ¥& 1t 11 385 i L
R404A 1= 7. 7% , T AR HLUIFE R 1 H R404A 11K 1. 9%
KA FICIRIRIRAS RN LS  RMSA  FEF MR e HI i 7
hE 425 TB61" 1;TB657. 3 HRERIZES: A

Refrigeration Characteristics of R448A and R404A in High- and Low-
Temperature Test Chambers

Liu Zhihao' Wang Zilong' Zhang Hua' Gao Wenjing' Tian Ziao> Hu Changging’ Yang Bin’

(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China; 2. Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences, Shanghai,
200050, China; 3. Shanghai Worldiray Semiconductor Technology Co. , Ltd. , Shanghai, 201700, China)

Abstract The refrigeration systems in high- and low-temperature test chambers face challenges of high energy consumption and low
efficiency. This study developed an enhanced vapor injection system in a test chamber and conducted experiments using R448A and
R404A refrigerants to improve the system efficiency and ensure its alignment with low-carbon environmental goals. The impact of
refrigerant charge amounts and compressor frequencies on system performance was analyzed. The results demonstrated that the cooling
capacity and coefficient of performance (COP) of the R404A and R448A systems initially increased and then decreased with increasing
refrigerant charge amounts. The R448A system demonstrated an 11. 3% higher maximum cooling capacity and a 10. 4% higher COP than
the R404A system. In addition, the compressor power consumption of the R448A system was lower than that of the R404A system. At a
refrigerant charge amount of 2. 0 kg, the R448A system consumed 7. 5% less power than the R404A system. The refrigeration capacity of
the R448A system exhibited a 7. 7% higher increase compared with that of the R404A system, whereas the compressor power consumption

increase was 1. 9% lower than that of the R404A system.

Keywords high- and low-temperature test chamber; enhanced vapor injection; R448A; compressor frequency; refrigerant charge
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Fig.2 Experimental system
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Fig.3 Structure of high- and low- temperature test chamber
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Fig.4 Principle of enhanced vapor injection system
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Tab.1 Evaporation temperature at different refrigerant

charge of compressor at 60 Hz frequency

R/ C
Frid kg

R404A R448A
2.0 -47.41 -46.52
2.2 ~46.70 ~46. 01
2.4 -46.57 -44. 43
2.6 -46. 09 -43. 64
2.8 -45.83 -43.50
3.0 -45.18 -42.30
3.2 -45.09 ~41.65
3.4 -45. 46 -41. 88

TR TR R R AT ORI BB A AR 4T
FEHE 22 S50 3 P F ¢ B BB IR B R 20 °C L LA
0.2 kg I EMRIRFEA 2.0 ~3.4 kg B R404A/
RA48A THlV3 7, ¥ 4 HLSI R 1 R 60 Haz, {47 14
MRFEM 50 CFEZE-40 C, I 7E-40 C TR E 1T
30 min, 10 SRS IR B PR IR S 20 C o Bl 7E
A R404A/R448A HIVEH 2.4 kg, LA 10 Hz A EE L
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R2FTEEHN 2.4 kg HAREHBVIRRNELRE
Tab.2 Evaporation temperature of different compressor

frequencies with refrigerant charge of 2. 4 kg

FRRIBE/C
FEAEHUIN R/ Hz

R404A R448A
40 -40. 84 -39.48
50 —44. 34 -42.23
60 —46.57 —44.43
70 -48. 86 -46.35
80 -50. 58 -48.33
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Fig.5 Effect of refrigerant charge on intermediate
pressure of R404A and R448A systems
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Fig.6 Effect of compressor frequency on intermediate
pressure of R404A and R448A systems
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of compressors in R404A and R448A systems
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