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Abstract To explore the refrigeration performance of the ternary mixed refrigerant R600a/R1150/R50, an experimental setup was
established based on the Linde—Hampso cycle refrigeration principle for experimental research, and the refrigeration characteristics of the
ternary mixed refrigerant were comparatively analyzed. The experimental results indicate that when the optimal charging amount of the
ternary mixed refrigerant (R600a/R1150/R50) is 161. 8 /26. 2 /2. 0 g, the throttling temperature after stable operation is —94. 6 “C, the
ambient temperature in the box is =87. 1 °C, the cooling capacity is 22 W, and the coefficient of performance (COP) is 0. 043. In the
ternary mixed working medium, with an increase in the high-temperature working medium (R600a) , the performance of the regenerator
is improved, and both the throttling temperature of the system and exhaust temperature gradually decrease. Under the premise of
sufficient precooling, when the temperature before throttling does not reach the liquefaction temperature under the corresponding exhaust
pressure of R1150, the addition of R1150 can reduce the pressure ratio, throttling temperature, and refrigeration flow rate of the system.
Because the liquefaction temperature of R50 is too low under the exhaust pressure of a conventional refrigeration system, the pressure
ratio increases and the mass flow rate decreases after adding the system. The experimental results have a certain guiding significance and
reference value for the performance analysis of the Linde —Hampso cycle and the selection of mixed refrigerant charge ratios and system

commissioning.
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Fig.1 Experimental principle of Linde-Hampson cycle
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Fig.2 Physical diagram of Linde-Hampson cycle

experimental system
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Fig.3 Saturated vapor pressure and temperature
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Tab.2 Refrigerant parameters

T T./C p./kPa  NBP/C oDP GWP
R600a 134.7 3629 -11.8 0 ~20
R1150 9.2 5042 -103.8 0 ~20
R50 -82.6 4599 -161.5 0 25

Vs T R REE s p, A TR T2 s NBP bR £ ODP S B4R
SUREHHE s GWP 2 FR B (.
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Tab.3 The filling quality of mixed working medium

components in different experimental groups I3

SR il Mi);l Miﬁ Miﬁ Miﬁ
Tt [ig=s [ig=:s Iig=s Iig=s

R600a 40.2 80.5 121.2 161.8

41 R1150 25.6 25.6 25.6 26.2
R50 1.8 1.8 1.8 2.0

R600a 159.8 159.8 159.8 161.8

2 R1150 6.5 12.6 19.3 26.2
R50 1.9 1.9 1.9 2.0

R600a 160.3 160.3 160.3 161.8

413 R1150 25.8 25.8 25.8 26.2
R50 0.5 1.0 1.5 2.0
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Tab.4 State point parameters in steady state  kJ/kg
Mi HESAE WS
g M FURED BRI e o
Mix1 794.1 628.6 252.7 273.1
Mix2 758.3 600.9 62.7 81.7
411
Mix3 728.0 566.8 28.3 36.0
Mix4 708.8 526.7 13.9 22.1
Mix1 685.3 541.8 59.0 79.2
Mix2 700.8 545.8 28.5 46.2
42
Mix3 712.6 543.0 20.2 30.7
Mix4 708.8 526.7 13.9 22.1
Mix1 700.3 551.0 30.8 34.2
Mix2 707.7 553.8 18.3 24.5
213
Mix3 709.8 542.2 14.3 22.1
Mix4 708.8 526.7 13.9 22.1
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Fig.4 Variation of throttling temperature and ambient

temperature in the box (Group 1)
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Fig.5 Variation of cooling rate in box (Group 1)
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Fig.6 Variation of suction and exhaust pressure (Group 1)
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Fig.7 Variation of suction and exhaust temperature
(Group 1)
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Fig.8 Stable operating cooling capacity and COP (Group 1)
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temperature in the box (Group 2)
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Fig.10 Variation of cooling rate in box (Group 2)
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Fig.11 Variation of suction and exhaust pressure (Group 2)
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Fig.12 Variation of suction and exhaust temperature
(Group 2)
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Fig.13 Variation of pressure ratio(Group 2)
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Fig.14 Stable operating cooling capacity and COP (Group 2)
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Fig.15 Variation of throttling temperature and ambient

temperature in the box (Group 3)
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Fig.17 Variation of suction and exhaust pressure (Group 3)
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