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Study on the Performance of R515B in Moderately High Temperature Heat Pump System
Shen Zhongjiang
( Trane Technologies Engineering & Technology Center-Asia Pacific, Suzhou, 215400 )

[ Abstract]  The performance of a single-stage steam compression heat pump system utilizing a low-GWP refrigerant R515B
was studied. Experimental testing was conducted to compare the system performance when R515B was substituted for R134a. The
results show that when R515B is used, the heating capacity of the system decreases by approximately 27% compared to R134a,
while power consumption is reduced by about 28%. Additionally, when utilizing R515B, the heating COP is increased by an
average of 1%, and the discharge temperature is approximately 15°C lower than with R134a. Moreover, a heat pump system
simulation model was developed to predict its performance at higher condenser outlet temperatures. The results prove that R515B
has superior thermodynamic and circulation performance and can achieve the high condenser leaving water temperature below

88°C in a moderately high temperature heat pump system using a single-stage steam compression cycle.
[ Keywords ] low GWP refrigerant; R515B; moderately high temperature heat pump; experimental comparison; simulation
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Table 1 Thermodynamic characteristics of R134a and R515B

Hill74 7 R134a R515B
AR ai TR R1234ze (E) /R227ca
R A 5 % 100 91.1/8.9
BB SR I i /(g/mol) 102.0 117.5
Il SR/ C 101.06 108.9
Ilfs 5 71/MPa 4.06 3.56
Bt s/ C -26.36 -18.89
5°CH} 2875 % 77/MPa 0.35 0.26
SOCHT AN 2 FE /(kg/m®) 1278.1 1273.2
S°CH Z8V5 3% FE /(kg/m®) 17.13 14.14
SCCRIRALTE #u/(kI/kg) 194.8 177.0
ASHARE W\ ©4A %4 Al Al
ODP 0 0
GWP 1300 299

B RBHIAFIK S50k B NIST REFPROP Version 10 314,

MFE A DL L RS15B I 506 5 25 R134a

1 7.84°C, X VLAY R515B iR LA T HAH LT
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Table 2 Main parameters of measuring instruments for testing

WA =4 LI e v KR
1172 7R AN S TH -200~+350°C 0.5C
B TR B AN LS TH -200~+350°C 0.5C
IR FE R ERYEN Pt100 -50~200°C 0.1C
A SR % 7 AL DS 0~3.5Mpa 0.1%
I8 75 R O 70 JE 1R s DS 0~3.5Mpa 0.1%
et K IAL WL = AE210MG / 0.5%
PR EIE S WT230 / 0.2%
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Fig.2 Schematic diagram of unit performance test
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Fig.3 Energy balance of unit
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Table 3 Uncertainties of the parameters

24 AN € FE %
il 5.80
N Th 0.24
#l# coOP 5.81
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Fig.5 Variation of heating capacity with leaving water
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Fig.8 Variation of discharge temperature with leaving
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