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Study on the Adaptiveness of Using an Injector As an Expansion

Device éf Refrigerator
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ABSTRACT

Spray as a liquid atomization technique has wide applications of combustion, painting,
chemical, medical and agricultural purpose, and so on. Capillary tubes and expansion valves,
as an expansion device of vapor compression *type refrigerators, has been used from the
early time. But there are some problems in practice, the former cant control refrigerant
flowrate exactly and the later most of imported are expensive relatively and has some
difficulties to install. Choosing an injector as a new concept of expansion device of
refrigerator in this study to improve such troubles of the coming expansion device, the
refrigerant spray behavior and refrigeration characteristics are evaluated experimentally. It is
verified that the injector with a good function of refrigerant atomization plays ‘a desirable
role of refrigerant expansion in the actual refrigeration cycle.

F871€ 8 : Refrigerator(*} 7)), Expansion device(® %3 3]), Refrigerant spray(*Jvj£%),
Injector(21 AE}), Coefficient of performance(COP, 4 & Al4)
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Table 1 Physical properties of working fluid
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Fig. 2 Diagram of experimental setup.
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Table 2 Specification of used apparatus

Property  |Octane|Solvent|Ethanol| R-22 Apparatus Type Dimension
Hermetic
Specific Gravity | 0.692 | 0.772 | 0789 | 1.215 Compressor | | <orocating type| CONE
Density (kg)m“) 690 770 787 | 1191 Condenser Fin & tube 375(kcal/hr)
Viscosity :
(X107 m/s) 1.253 | 1210 | 1508 | 0.149 .Evaporator Fin & tube 375(kcal/hr)
Surface Tension Expansion | Pintle & solenoid
(x10° kg/s) | 2698 | 2901 | 2270 | 7653 unit type injector 152




Ingector Jolder Injsctor / Spray chamber
Inist = - y
— _ -:::.:__:“'_ o
______ ;
0
12

Fig. 3 Schematic diagram of spray injector
and it's assembly.
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Table 3 Characteristics of using injectors
and their spray pattern
Injector} Type l?g\érlr\:;e Spray pattern
1 Pintle 150 Solid cone
2 Y 220 "
3 » 270 "
4 Multi-hole 650 Liguid column




4. 2% % 3%

41 Y5 2= vz

T of cold reom () Temperature of cold room (C)

Temperature of cold room (C)

Temperature of coid room {C)

Fig. 5 Temperature changes in the cold

L] s L] L] » s ]

o 5 - 0 18 n ﬁ 0

)
| N e -
s m s 2 F3 E]
Lapes time (min}
(a) injector 1

~e—H481240
—e—HABL2 0
-8 H13$12 1Y

Lapes tme ()
(b) injector 2

—e—HITLIN
e HI34L2.00
A - W30 | |

e

Lapes tone (min)
(c) injector 3

—S=M1b2020
—o—H54L10
> \ <& W1S.1L1 00

Lapes time (in)
(d) injector 4

room.

P Qo] YA A5 BA 3 5(2000)/5

A AR ¥ 30F B EFY Uy &F
¢: @& =822 JYehWd Fig 58 2o 2
29 (a), (), ©) R D 44 AAH 1,2, 3
D 48 A3 S Y FFAZA ANFHY o
Ao sl geo] ¥ AL 2 B
o vz e = BXE ¥YT}

YEY e 2x: JQAEH 271 Mg e
2=g Beld didte, 14} nge] i @
< A4E Loy olrt} AHglo] 3t FAY
AAE 39 A$9 2x& © E=A YEivuxn
Ay AAdE F ngte]l 7MF ¥R AYL 7
e QAE 49 ZH$de 1Y L _:E B
X8 2o YEAR 20dA 3x ¥ R
2 vehyrh

oj} Z& di: WA, n- Yy ¢¥ =
o7t E4% 4Fu7t F7He wul §3o)
gasted 7|dsty] WEeln, 1 oz
AHAE 49} go] BA-FH(CCM)e) Adsidlz
T gzl 3 olFojAR] ¥ F9 EF9
Ho] Yy YiFrje] WEAI} AHase o
ol =7l gFA Ao gdEy. 442 7}
£4& AFRAZ @ AFEF AN AH
B 1,2 39 5 Yt 4 S(solid cone)
o YA Pt viny F wdddoy
g 4= AF(liquid column)4e] FE|ZA
vlgsirl & ddEA e AFE 29

WE717F 499 BT o AR 439
Bel ZFuiste 799 QA 4L oY
oujelA wj¢ AFA e Edok ¥ Aol
% & B& %38 MUY £ gloedy 3§
& vYPAst e UAHE A4l @
Aeolr}t, ey AAY 1, 2 R 33 Zo) H §
Foga RF Ao Feo] YT H AHE=
2 FFE M7 AdNe 5 A9 d4H
g 43z ddsie Yoz Ay 9 ¥R
8718 AA AFsd ALY el Aen
Agg.

42 3AAF vw

371 424 Y5719 BEE EF Aol
Fig. 404 A& vt Zov $&5exs
Feexe dgste nWPw) ¥ AYCPIE



6/= &

Table 4 Comparison of DSH, DSC and COP
on each cycle

Injector-
condition| FH

1-1 137 (220 | 15 135 | 3731
1-2 136 (220 | 30 | 100 | 3857
1-3 |135|220 | 35| 88| 3531
2-1 148 |240 | 11.0 | 240 | 6875
2-2 11401220 | 125 | 220 | 5790
2-3 |135 {211 | 105 | 210 | 5163
3-1 147 |28 | 10| 140 | 7592
3-2 1134128 00| 110 | 5578
3-3 133|260 | 50| 100 | 5145
4-1 162 (221 | 333 | 190 {12286
4-2 156 | 1.80 | 400 | 180 | 9.773
4-3 1151 |160 | 500 | 170 | 9310

P. | DSH | DSC | COP
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