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Application of a new type of fluorine free refrigerant
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BE AT HEHAH AN AR S H AR LR TAT
M, K F R600a #1448, kit — £ A RAAMNKEE. £ &
WHEARAE BREABMN AR GRAE DGR EFER AR L
¥ A B A A A HCR22 &R 4] % 7] R600a. 24 &) 4 & & 4=
FAZHIRAR T 2FAHANGHALR, EREAN:
HCR22 A F R600a % %, 48 1 R600a, & & & & ¥ 13.33%,
BARHARG 10,5300, AT AR 3.1600; A 44T 12 h.
HCR22 #= R600a 4 4] A F 4% 4 7 306.64,6 796.68 k], %
B 70 45 R o # A 4 A F) HCR22 # X R600a 42 4 T 1k 38 A=
iHF.

KR : HCR22;R600a; 4] A & 4o ;4] %

Abstract; In order to explore the feasibility of the application of new
fluorine free refrigerant in the existing refrigeration system, a tradi-
tional one based on R600a refrigeration, a testing equipment of new
refrigeration system was designed. This new testing equipment was
dominated by a cooling equipment, temperature tester and pressure
detector. In this study, the refrigerant R600a replaced by a new type
HCR22, and the coefficient of

of fluorine free refrigerant

performance and cold storage capacity were taken as indexes, and
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conducted an experiment for 12 h, the refrigerating capacity of two
refrigerants in different quantity of charging ratio was studied. The
results indicated that compared to R600a, the best filling ratio of
HCR22 was less 13.33%, but the refrigeration coefficient was higher
10.53% . and the system energy was less 3.16 %. When the refrigera-
tion system was run for 12 h, the refrigeration ability of HCR22 was
found better, and the cooling ability of HCR22 and R600a were
7 306.64 kJ and 6 796.68 kJ, respectively. This study provided evi-
dences and technical support for the new type refrigerant HCR22 re-
placing the R600a refrigerant.

Keywords: HCR22; R600a; R12; refrigeration system; cold accumu-

lation
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FEH i % 700 . {0 5 F vk 46 R600a 1 78 3 1 K i 8 i
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S A v A SR 5 M A RS < BB R 4 L Bl o T R 4
B B 20 5 il ¥ 0T A o B R N (KL 2R R TV E R,
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Figure 1
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Refrigeration system
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1.2 HAFIHes

SRR A R AT KA HCR22, B A= K FI fE Fh 4%
BHEARA A 5

e 7 B LR VA ) - 4 FE R R600a, 22 B 4 36 R 1 ¥ b T
HIRAHE .
1.3 BEMNKXES%H

T2 I0 Tt 0 3 A L 2, B K I R 1~ 9 SR
U RGP & DR R 0 40 B0 A 10 R 11 SR
S5 D3 48 AL P W ASCRI HE AR 12 5 D R B s = P TR
JE o AR T3 A A SE R IR B TP-1000 64 B3R 32 e s A
WA IC TR EER 0.2 °C L RERIBE R 5 s IR A 2 12 h,
T 56 301 R 2% P 3R E R R A (15.0£0.5) °C,

Ca) Z7K i il A i P
1~ 9 IR 23 TE E Kb N I T A5
B2 HAZABEMNKESHE

Figure 2 The thermocouples distribution of

(b)) B 7Kt 5 A O R P

refrigeration system
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IH 2 B R R H% R GRS LR R RiE 17, &K
WK (15 T IFRE R,
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ik HCR22, su{F & %6 #%550,55,60,65,70 g, idsk RS
BAT 12 h F K 0 52 i K IRURT R G e T D R SR A
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Co—HEKMLLIE (15 C),4.18 k]/(kg « C);

M, ——H HK W Jf i kg

AT—FiRIE2.C.
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e = ‘?, . (2)
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[7i] — i) ¥ R0 5 AN ] 000 o v e 5 B DL (3D

Qo = Qo % s (3)
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Qocary — FEAFHLLE A T8 B 1 i ¥4 1 kW

Do — A HLAE A T00H 19 25 BUSR

oo —HEZEHLAE A T 00 B A B 07 25 BURL S &
kJ/m®;

Qo — HEEEHLFE B THLET Y il 4 i kW5

Do — FEAEHLYE B T8 0 19 28 B AR R 5

qvayy — AL TE B L8 B B 47 & B A E,
kJ/m®,
1.6.5 Sil5a0r B ELE 3 W, BP9 ME , K50 5k
it or Bk Fl SPSS G it #kfh . 22 5 W K72k 0.05.
2 RS0
2.1 AT FEEEI A LR

Hy & 3Ca) 7] 1, R600a N & F1 X G AU RT 4 h, B &
h70,75,80 g I E K It I 3 AR 25 EE 0L TE BB BE R G R
Jo 25 5 (P>0.05) , RSB 74 hJg , WER N 75 g BT &
K YL BE . 2 G T A TR i e e IR EE (P<C0.05) , Rk, AR
5 R600a W IRAEFTEER R 75 ¢ REBAT 12 h. mik&H
60,65,70,75,80 g B & 7K it (4 7K 18 43 B B AR T 6.26,6.74,
7.06,8.13,7.42 °C. Hl ¥ & 4> 5 N 5 233.36.5 634,64,
5 902.16,6 796.68,6 203.12 k],

iy 18 3Ch) W F0 . HCR22 Sl e/, R4Li547 4 h 5, 58
HHH 65 g B E K IR B K b TR R A YR
(P<C0.05) s RGEIBEAT 12 h, 65 g 7o 14 & I 35 7K Tt 6 B A 41K o
K. 8.74 °C Ak, HCR22 H{ F R600a il ¥ 2 % 1) e tE 578
HHh 65 g.12 h BT IR & 7 306.64 k],
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Figure 3 Cooling effect of refrigerant filling quantity in

R600a refrigeration system

F1 HAERSER R0 HAFINIETEH
Table 1 Operating parameters of R600a in

refrigeration system

R600a 78 W UE  HAUE  MAUR HERR TR/

/g J1/MPa  J1/MPa  JE/TC E/C w
60 —0.01 0.46 0.71 55.89  111.50
65 —0.02 0.47 0.68 55.40  121.40
70 —0.02 0.46 0.69 55.60  115.10
75 —0.01 0.48 0.71 56.00  118.70
80 —0.01 0.51 0.72 56.20  124.70

R2 HRFRFMEMA HCRZ2 GIRAMIEITSH

Table 2 Operating parameters of HCR22 in
refrigeration system
HCR22 55 WAKE HAE WA HERR R/
/g FHI/MPa F/MPa  JE/C J§/C w
50 —0.02 0.36 0.67 60.00 109.00
55 —0.02 0.35 0.69 59.80 116.40
60 —0.01 0.36 0.72 60.40 113.70
65 —0.01 0.38 0.70 61.90 115.06
70 —0.01 0.40 0.72 62.30 122.50

N 0.68~0.72 C,HEA R E A 55.40~56.20 C,KAEH N
—0.02~—0.01 MPa,H:X JE JJ2 0.46 ~0.51 MPa; i 3 2
AL Ve R Dy HCR22, IR 48 AL IR B2 0.67~0.72 °C.,
HES IR E R 59.80 ~62.30 C, WA K1 N —0.02~
—0.01 MPa,HS % 1/ 0.35~0.40 MPa,

XfHeRR 1A 2, HCR22 A Jy il ¥ 5 . 41 lb R600a . [k 44
MU ST B 3 8L HE SR B 157 6.40~6.90 °C L, S R 1M T
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HEAE J1 4% 0.06~0.16 MPa, 55 4 il %
S REFE I R600a fik 3.16 % .
2.3 HCR22 # R600a S 4E #5145 R 3t bk
[ 4 2y HCR22 1 R600a S AEHI R RCR T . &l 4 7]
H1, HCR22 F1 R600a f5 £ il ¥ A0SR 45 I 1 %5 7K Sl 1L 132 43 331
FEA% T 8.74,8.13 °C, IR &4 %N 7 306.64,6 796.68 k.,
XFHG 2 Z i AR AL il 2R 7T LU L T AR AL AR T AH ]
YR PR 25 9 R Ll L, HCR22 ] T R600a 1% R4S
R600a 4 [l £ i il ¥ K2 € ¥k, B HCR22 By # % &L T
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Figure 4 Comparison of the best cooling effect of
HCR22 and R600a

% 3 HCR22 1 R600a R{EH S MR EXSH

Table 3 The relevant parameters of the best cooling effect
of HCR22 and R600a

WA BREE ki
S kg R RN
M wR/g BT 1%
HCR22 65.00 8.74 4 970.50 1.47
R600a 75.00 8.13 5127.84 1.33

M % 3 W A1, R600a il ¥ & 45, HCR22 A9 il ¥ R E L
R600a #Hl ¥ F 5 10.52% , H HCR22 f 4% 75 1 & [t R600a fx
TR 2 13,3350, B6 A L il ¥ I o HCR22 B 35 /K b R
it 0.61 C,

25 b T I - e ) v R R Ve AR M O T . HCR22 i ¥ 741
af LA R600a ¥ 5 B4 H F R600a Hil¥ 248, H ARG R
THEARHI BB &, R A R EE R,

3 &k

A% T2 56 5 7 AL e S ¥ R CHCR22) o+ 45 & il 8 &
G, ST RV IR R T RE . RS A SRR .

(1) HCR22 il T R600a ¥ & % . 41 [t R600a, HCR22
IV R B RBGE 10.53%, H A I/ 13.33%, 4 fig
3.16% : 48247 12 h, HCR22 1 R600a i 5 /K 3ih 1) i i 43
BIREAR T 8.74,8.13 °C ¥ 43 Wk 7 306.64,6 796.68 kJ,

(2) R EETFIRA5 OB R 45 Lk 26
6 R 25 I DI R SRR

HCR22 il ¥ 71 B85 Tk #h A & 28 18 700 X 5L 402 3R
5| A AR 15 %) BRI, AH LE R600a, HCR22 B 42 4, Fo {1 &

B LHERABER. R IEW HCR22 A B % R600a
FHTHI¥ R G0 78 e S0 Ve 700 14732 i A0 P ok N7 g 9 1)K
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