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Soft ice—cream maker operating with mixed refrigerant R290/R32
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ABSTRACT: Drop-in tests were conducted using R290/R32 (31:69) mixture in an ice-cream
maker for possible replacement of R-502 and R-404A. Optimum refrigerant charge and TEV
opening were obtained through a series of experiments. At the standard outdoor condition
(35°C DT, 24C WT), the time required for initial ice-cream making was 6'22", which was
approximately the same as that of R-404A. The electric energy consumed was 660 kJ,
which was about 10% higher than that of R-404A. The compressor outlet temperature (8
0C) and pressure (2.52 MPa) were higher than those (60'C and 1.48 MPa) of R-404A. The
reason could be the usage of the same R-404A compressor although the specific volume of

R290/R32 is much larger.
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Fig. 1 Separate cooling and refrigeration cycle
for ice—cream maker
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Table 1 Specification of the reference
ice—cream maker

2 E A} %
W 4F7 CAJ2446Z (Techumsh) 1.2 v}g
BALEH7) SD137H-L1Z2 (44) 0.1 v}y
YEFL 917 103 mm, 1%, Zel 365 mm
| W7 6.25 mm S, Zo|l 5m
WERFE | ¥y Parker 204C (1/4 — 2 RTH)
WA B A W7 0.9 mm, Zo] 2 m
WE2%7] | 386 mm x 363 mm, 3Y, 14%, HHH,
#9x 2.0 mm, WZ 9.5 mm F3
YAL%7 | 260 mm x 152 mm, 29, 6%, BRI,
#33A 3.0 mm, HZ 9.5 mm F
Zuse Parker 139 (20 psi)
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Fig. 2 Temperature variation at several locations
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Fig. 3 Compressor inlet and outlet pressure
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Fig. 4 Power consumption
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Fig. 5 Time required for ice—cream making for
different refrigerant charge and TEV
opening
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Fig. 6 Power required for ice—cream making
for different
TEV opening

refrigerant charge and
Q = 2 x[3.35x(20+3)+335x0.75x0.5
+2.72x(8-3)] = 432 (kJ) (1)

u}2}A] R290/R32E AME3&tE ofol23y A=
71¢] COPE 0.657} €},

3.2

£ AFA e ofol2aq A z7|0] ALEEHR
= R-5024 R—404A2 oA ARGz

o)

R290/R32 (31:69)8 XA 5l R—404A8 #=
7]l drop—in A 8% F3&A. Yol FAZF
TEV 7= ¥3A7|9 HAHRL =30

ZF 971273 (AT 3B/E, &7 245)A =7]
ool A8 A FAIZFS 68 22%F R-404A%
A9l HddIfa o] 7|7t F ¥F7] AHAYA
2 660 kJZ R404ARTT 10%7}F =k =3
4%7] EF2E (2 80C)7F R404A (Ul
60C) ®Bg =3 =7 ¢#EE 252 MPaz
R404A¢] 1.79] 7}F = o]& R290/R32¢]
"] H #o] R—404ART 953 Fd= 27381
593 ¢4H7|E ALLsEG7) WREoz wodn

FaEd

o

1. w3, 2005, HAYZA 2" 1239 E B3
A, A471E8 71

413 -





