Refrigeration Cycle With Two-Phase Ejector
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The development of high efficiency refrigeration cycle is important for energy saving in order to

inhibit global warming . The refrigeration cycle with two-phase ejector is very useful to decrease

compressor force and raise the coefficient of performance of the refrigeration cycle.

In order to make clear the characteristics of the two-phase ejector refrigeration cycle ,the cycle

simulation is developed in this study. The following results were obtained by using this simulation.

The increment of the condenser pressure and decrement of the sub-cool temperature are effective for

raising the coefficient of performance of the refrigeration cycle. The energy efficiency of the two-phase

ejector used in this experiment was approximately 12%. The efficiency is expected to be increased by

the improvement of the mixing characteristics of the ejector and the nozzle efficiency.
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Fig.1 Two-phase ejector cycle
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Fig.3 Operation of ejector cycle
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00000000000000000000000
0Pw000000GO0000000000000 A0
00000000000000U00000 P00
afalufaln

321000000

0000000000000PO000000 /.0
000000000000000000000000
00000000000000000000PO00
000000000 1MO00000000000
00unD0D00000

U720 0.00:0 8,0 010

322 000000

00000000000000000000000
000POO0OO0O0ADO0O000000000
000000000000000000000000
0000000A0000000000000000
000000000000000000000

0 G0 G sUT G| sUnD Gl oUeD) Al 200

Poix Ams T G, GoLUT PsAmll GoUn0 GeU. 0030
0 G,0 GIUs¥20 is (D GA Up* /20 i 0]

0 Gd US/20 is08.0 Ss 040
Xs0{S:0 SO ts[3/{Sq ts 1 SO ts[} 050
P s01/010 Xs VR t:[0 Xs VIR t: 3 060

ooooooomea, G, P, LLOOOOOOOO
goboboboddsobbbooobbbesoooon
goboobodPxOt0O000000O00
gooooooobobbbobbDh us P 000
oo

0960

323 0OO00OO0OO0OO0OOOOO

gbooboboboooooobooboboboo
gboboooooobooboboboboooooon
POOOOODOOOMDOOPODOOOODODO O

is0 U/ 20 is0 Ss=Ss o770

gbobobobooooooboboboboboo
OO0O0DO0ODODOMDOPODOOODOOD s
goooooooooboboopPbbOOO0OO0OOobOO
oooooooopO000DOO RO

godddoooooooooboboobobooboboboo
ggboobobooboobobooboo

U /20050 js0 Se 0 Ss 08O

gogboooboobbooboobboooboo
gobogbbooboobbooboooboon
oooooooooGedGOemoooonoood
goboobogooboon

324 OO00O0OO0O0OODOODODODO

goboboooboobboobooboboooboo
ooooboboobomomooooooboogon
obobomiocmoooooobooDoo

ooo

QU Gdis0i-0 ood
LO GAi.01is0 0100
COPO Q/L0 @Gd is 0 7Y GH ir O jsod 0110

M1rmooooooooooobooooooo
ooooooood.b0,.0000000000000
un/20000000000000000D0000O0
oboooooooooboobobooooooboooo
0000D00000000O0O0N.00000000
ooooooooooooon

gobooooooooboooobooooooad
oooma,0RM@Oooooooooooo

N.0GH 0 i i 0 is 3/ Gd i 0 i

0adA irdAiclYG.A ie 0120

O0O00OA ir0ise0is0A jed i 0ivdA icO i’0 ix
oooo

gboboooboooboboeOOoOOOOODO
oboobOxs0OOOOOOOODOOOOObOOoDboOoo
oobooooooooobooooboooboooo
oobooooooooobooooboboooboooon
oooooooooooboooXxs:0ooooooon
goobboooobobboooobop0ObOb0OOOn
ooboooooooooboocooobooboooboooon
obOooooobooobooooocbooopPO0O0O0O



Xo OOOD0OO0OO0O0CO0D0OO
000 G/G:,0GI 10 X+[/G,0 10 X+ 10 X O 130
Moni2mi3tioooooon
QU Gd isO e G{is O [ i20 fso[D fro'}
0 Gd i i (0 G i 0§50 i20 fegl}
OGIAidOAInOA I Ga Air0AicO 0140
oooo
OO0D0AnD is0 iz, AidO i:0 i, AirQ isel is

4.0000000000000000

ddddoooooooooooooobooooon
oo oooobooobooon
0000000RRROODODOOODODODODOOODOODO
00D0000000R4a0 000000 DOOONO

RI20R134a0 000 0000O0OOOODODDOOO
0000000000 TablelOOOODOOOOODO
ggd

Table 1 Characteristics of Refrigerant

Refrigerant HFC-134a CFC-12

Chemical formula CH2F-CF3 CCI12F2

Boiling point 246.97K 243.36K
. 374.30

Critical temperature + 005 384.95K

Density of saturated 1206.0 1310.9

liquid kg/m? kg/m?

Ratio _o_f the specific heat 11186 114

capacities

Surface tension 7.9mN/m 8.53mN/m
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Fig.5 Performance of two-phase ejector cycle
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Fig.6 Cooling capacity of two-phase ejector cycle
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Fig.8 Sub-cool and refrigerant flow rate ratio
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Fig.10 Pressure rise and flow rate
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Fig.11 Energy conversion efficiency

7.00000000000000
gboboooooooooboocooboOoooooa
ooboooooooooboocOoOooOoocooboooo
ooboooooooooboocoOobobocOooboOooo
ooboooooooooboocooooooboooo
ooboooooooooboocoooboOooboooo
oooooooooooboooboboooboooo
oboooooobogoooocopPO 5000000
oolooooooooooooon

g.0dubupobobooonbogon
goooboobobooobbuooobboo
12000000000D00O0000O0ODODDbOOOO
ggbooooboobooboboobooobooo
goboobobooboobbooboooboon
goboobbooboooboo
gobogooboobbooboobboooboo
goboobbooboobbooboooboon
goboobboobooboboobobooboo



9.00
cooboooooOoocoOoboooboooooooa
cooooooboooobooooooooooooo
cooooooboooobooooooooooooo
cooboocooboooooooooooo
loobooboooooocooooobooooooon
UO0o0O0b0O000RI2DO0000R134a00000
ooooo10004d
00000000000 z0000000000
copOOonOOoOosoboOooOoOoOobOOoboOOn
ploooooobooboobooboonooood
ooooooooooobooooo
sooooooooboooooobooooboOoooDo
oooooooooooboooooooooonod
ocopO 500000000100 0000000
ooooog

ooboooooooooboocooboocOooboooo
ooboooooooooboocooooooboOooo
oobooooooooobocooooOooboooo
oooooooooooboooboboooboooo
od

gboooog

10 A.L.Lee™ Two phase booster ejector for air condition-
ing and refrigeration cycles” O Heating/Piping/Air Con-
ditioningd 56-59, Aug., 1975.

2000000 DoOoOoUooooooooo"ooooo
00000018 6700 103-112,1952.

3000000 O0O0O000000O00O0O0OOooOoOoo
0"0000000000BMOI1994-70600 5750 0
P2552 1 2557.

DAL LD AP LD LD LD LD AP LD LD LD LD AR LD LD LD AP AR A LD AP LD AR A LD LD AR AR A LD A AR AR A P

gooog
goooo ooooao
gobooooooodgno ooooooooood
oobooo4no cooooooo
gbooooooboooobooooo =, UOO00O0O0O0O0C0OO00OO0
oo oooo
oooo oco0ooooOOooocboooonoo
coooooooocoooao

oooo ooooao
ooboooooood cooooooooog

o=

: oopboog 20 ooooooooooooo

-* gobooobooooboooooon ooobooooooo

B ooomomoboooooboooo

0 1000

goboooobooobboogo
gooo



