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A Study on the Characteristics of the Refrigerator Using a Refrigerant

Injection Type Expansion Device
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Department of Construction Equipment, Sanbon Technical High School, Kyunggi 435-040, Korea
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ABSTRACT: Refrigerating ability of vapor compression refrigerator is decided by the har-

monic work of it's components such as compressor, condenser, evaporator, expansion device,

and so on. In this study, choosing refrigerant injectors as a new one of expansion device,

temperature change of the cold room, ice freezing ability, and power consumption on flowrate
of injector and refrigerant charging condition are evaluated experimentally. As the results of

this study, it is verified that the spray injection type refrigeration system has some merits
according to the flowrate and spray pattern of injector and charging quantum of refrigerant.
And there are some design factors such as spray pattern and shape of spray chamber to

utilize and fabricate this refrigerant injection type refrigerator.
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Table 1 Physical properties of working fluid

3. Injector

4. Injector driver 5. Evaporator 6. Cold room
7. Accumulator 8. Sight glass 9. Filter drier
10. High pressure switch & gauge

11. Low pressure switch & gauge

12. Watt meter & power supply

2. Condenser

1. Compressor

Fig. 1 Schematic diagram of experimental setup.
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Table 2 Specification of refrigerator apparatus

Property Octane Solvent Ethanol R-22 Apparatus Type Dimension
Specific Gravity 0.692 0.772 0789 1215 Compressor ) Herm.etlc 0.6(HP)
Density (kg/m®) 690 770 787 1191 reciprocating type

Viscosity Condenser Fin & tube 375(kcal/hr)

(X107°% m¥%s) 1253 1.210 1.508 0149 Evaporator Fin & tube 375(kcal/hr)
Surface Tension 63 9001 2270 7653 Expansion unit  CIeCtToTmagnetic o100

(x107°% kg/s)

injector
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Fig. 2 Schematic diagram of spray injector

and it's assembly.
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Table 3 Flowrate characteristics of using in-
jector and it’s spray pattern

Injector Type Flowrate(CCM) Spray pattern
1 Pintle 150 Solid cone
2 ” 220 n
3 ” 270 ”
4 Multi-hole 650 Liquid column
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Fig. 3 Temperature change in the cold room.
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Fig. 4 Schematic P-h diagram of standard re-
frigerating cycle.
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Table 4 Comparison of COP on each cycle Table 5 Comparison of DSH and DSC
Injector- Pu PL av W cop Injector  Condition  DSH(C) DSC(TC)

condition (bara) (bara) (kcal/kg) (kcal/kg) 1 15 135
I-1 137 220 416 1115 3731 ) 9 30 10.0
1-2 136 2.20 405 10.50 3.857 3 35 88
1-3 135 220 399 1153 3531 1 110 240
2-1 148 240 440 6.40 6.875 2 2 125 220
2-2 140 220 447 772 5790 3 105 910
2-3 135 211 444 8.60 5.163 1 1.0 14.0
3-1 147 285 41.0 540  7.592 3 ) 0.0 110
3-2 134 280 410 735 5578 3 50 10.0
3-3 133 260 40.9 795 5145 1 33.3 19.0
41 162 221 430 350 12.286 4 9 400 180
42 156 180 430 440 9773 3 500 170
4-3 15.1 1.60 445 478 9.310

o el ol FAFol Bol Yo w7
2ol 2T B AAAFE 2 ¥ BAT

HHASE Fig. 39 YFHNY 259 Wz
s A7 woa 4 w=A WEEII}

Holyxt gt Aoz dgwt 53, i #
Fol 4uHoz Be AAH 49 Aol ¥F

o FERo) EEErd A4F FH= SAs2
ANz PP Wdrle ARy B7 &8
da A Hez AztEr old AN

o ofN o

Wyl e £ Yzt 94 Fustd
F LE7t BolA )& AFATE oy AA
WE Z3E 9oxe AH4E 293k

Table 5% 2zt Ado)A9 #A=(DSH) 74
E(DSC)E vEehd Rolg FdEEE AAH 29
49 797t 13 39 ASET JUHeE w1,
FYIEE AAE 2 4, 3, 19 w22 oA A
wrR oz QA 29 49 Ao L ALEY
FY=E 2k 98H 1oy 29 o] EAF
fro] AL AoE vuny 2 FE=EE VL

olfE ZdrldA 23 F77t 8438 F
o =go] o} Ho] FLy] T oj2YA

Fgaez Feje 27t FolXlE Ze=E
Aztach, £33 HA AY AN HI=7}
EF YUE Ao FdM A 5TEY FAE 38~
85C(ANAE DellA AAE 16~19CAAEH 2)
o o277t & #&E BREEt 0174° %‘-’r
7104 olu] AR Eo ¥z Wuirt F
Foz ygdd

matd Bt 2889 WEVIE TEY] HA

}.

2]
o
_‘:_

HAEe 237 Astel BARZol HAR
Y} s @ AAHE Yol 2@F) STt
g Wz At % BY 479
3 278 HAstetel WASE ol wy
o2 Algd,

ootk i & orlr
oy
"

43 24 g3 o S22

5

o
=]

Z+ Nxgle] YEESE golrrl #do
Ao 2 200mLE $3 308 Fd AWH
9] F& FA3ATH

Fig. 5olA BE utg} Zo) AWE B9 42
Fig. 39 WS4 e 2x Ex9 2 A
th dAFes Qg 1oy 48 o] FFol

K
=

AAY e Afde dEel e zadA 2
Hgol Egton Ay 24 33 Zo] BEFY
L 2= ALdE gHe] EAY ¥& A
-‘cond.3
== OD7 cena2
§ =3 cond.1
&
g
£

L
50

40
ice fraction of 200mL of distilled water (%)

2‘0 3‘0 60
Fig. 5 Fraction of freezed ice on the refri-
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