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Abstract

This study, examines the performance and the heat pump cycle systematizing characteristics
for non-azeotropic refrigerant systems. In order to conduct such an examination, the cycle
characteristics of heat pumps for pure R-22, R-114, and their mixtures were experimentally
investigated. The results show that cooling/heating capacities for the mixtures was more suited
at the evaporating temperature of 5°C than that of 0°C, —5C, and —10°C. The C.O.P of the 50 wt%
mixtures was considerably higher than for pure R-22, and the compression power of the 25 wt%
was as much as 609% lower than that of pure R-22, Even small fractional mixture variations can
lead to significant changes in the characteristics of the heat pump cycle. This experiment verified
the importance of accurate weight fractions of refrigerant mixtures.

AHEE defel 3 dFE B8 fPsin Y
€ o, &2ee A A4 ZaA dole A
el o w3l ERdele] #d Jlest EelAn
Lk, ‘

of 3 ¥ FulEPole FFY dan sl

LM B

ol E9E FAst HAA 77 A EA
ok oS @2 oAzt 288 R} E93A,

2%¢ A2 Yk oA drEe Aol
FASH SUE AQel7] Ao, oUAE 2
B EHHo2 o)§33 1% AST & ok %
kol AFeolok & Aelch olF Asted WS- 2
zAAdAE BAE FARE A% 45 2
LEP4e AT AT WA FAY RSHAZ
A4, deeaddn Y53
*AEY, FHEEENE sy e
R L AT

g AAHA Yol =rt FE5 o) whet wise)
€ 54€ Az e 2ygaAelge TAGd=
2, APl A7e FEAIRY &AL AR
g+ 3o Al=gY 45E AL+ U3, o
4 9o = W&t el Zjelnd
ZAE H¥Aez A HAY ¢HYAE §AE
T e 53 A 23z 24E 2o
d&H] BFA s shedt, FA chAbe] SH=
54 a2 dAEFL2AE AR S B



2132

Aol et 00

a2t o2 AAe] e vBu|EFEHE o
317 A e odriA 240l gidled, ¢4
F e A x4 s} ojr AR Aok 8
2, Yoot dUdge FF7F Hojok &+

=g e EEelE AAY FEFAEA A
£3357) SsiMe FARG dnddr)e) XY
ALEA, 5700 Y49 54, F571F9 £
Al 5 Aol & AHo] o YtV 2 F

2714

AME AA Aol 22&3 AEE YTl
Lxu £F 59 gFze g4 SHAHE A

B3 A v EPYNE o15T YT 4
5 54% THHE o dof AU 2% 2Ae

+

wetd 2 =EolME %
AHEE Z12Asl 29 E Ao l%—g: TAska, =lA
o A7} vlad 23 a2 FAXS) A= FE F &
212 glv R-22+R-11474 w3l EFYE 25
FAlZ A=ste] Yele] 3 24wl Ay
Aol X e TS APHo R wHR A IR
ok,

2. M8 HA ¥ W
W gulEyele dYE 542 Adn) A%

AYAAY A=+ Fig 13 22, o] AFL ¢
#H-ofiety] Adxo] viehel uw, Fig 29¢ Fc}

Fig. 13} Fig. 229 A~F: 27 oj-¢do|ch
AAE &), $3712), +9714), 4
o371 (6), WeA=zZI(7), *FHAE®), Hily

9, 10), L) 59 F271718 78 B2
72A FAH g 79454 AL A2
A, % 9902 ALddch Aunae S
A9 Sl oot YehRe AE2AY 4
T ex4 AEYPaus) ol Yejake 24Y
£ grE 54];4;,} A25WB s 233 454S
7@!%0}9&‘4

;2.

s %E“’l F5T dole
713) o 22FU71(12)0A =4 &

250 7y dnr2A,
2, 444 WA R A

Lo

-~ Water

(B :%w

b AT
- 2 o
e s N0
L ibaroa = - =

(1) compressor
{2) condenser
(3) auxiliary condenser
{4) main receiver
(5) auxiliary receiver
{6) strainer
(7) dryer
(8) refrigerant flow peter
{9) thermal expansion valve
(10) capillary
pressure gauge

{11) evaporator

(12) auxiliary evaporator
{13) cooling water unit
(14) sight glass

(15) coclant unit

(16) refrigerant collection tube
{17) high pressure switch
(18) check valve

{19) R-22 injection tube
(20) water flow meter

P4 stop valve

Fig. 1 Schematic diagram of experimental apparatus
(1) compressor
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Fig. 2 Pressure-enthalpy diagram of the pure refrig-
erant and non-azeotropic refrigerant mixtures
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Table 1 Comparison of refrigerant flow rate and
latent heat with weight fraction of R-22 for vari-
ous evaporating temperature at a given condensing
temperature 50°C

Evaporating
temperature
Weight (c)| 5 0 -5 | -10
fraction
of R-22
0 102 57 [ 62|61
Refrigerant 0.25 519 [409 |319 |22.2
flow rate 05 640 [414 (356 |267
(ke/h) 0.75 571 1363 [30.1 |242
1 456 |320 |301 [197
0 3216 |32.5933.01 | 33.43
0.25 36.10 | 36.67 [37.22 3775
Latent heat 05 40.04 |40.74 | 41.43 | 42.08
Keal/ Ko . 044074 | 4143 42,
075 4399 |44.82 [ 45.63 | 46.41
1 4793 [48.90 [ 49.84 [50.74
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