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Effects of Mixer Length and Diffuser Angle on Two-Phase CO, Ejector
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Abstract This study employed a validated computational fluid dynamics (CFD) model to investigate the influences of the mixer length
and diffuser angle on the ejector pressure-recovery performance. The results demonstrated that an optimal combination of mixer length and
diffuser angle exists at which the ejector has the highest performance. The effects of these two geometrical parameters on the ejector
performance were highly consistent. When the mixer length was sufficiently long, the mixing was sufficient, and the mixed flow was not
subjected to separation during pressure recovery. Under these circumstances, the effect of the diffuser angle on the ejector performance
was relatively trivial, varying between 0. 5° and 3°. However, when the mixer length was short, the flow was prone to turbulent losses
near the diffuser wall. In this case, the effect of the diffuser angle was significant. In addition, the optimal geometries were affected by the
operating conditions. The optimal mixer length increased as the nozzle inlet pressure and temperature decreased, whereas the optimal
diffuser angle decreased. Under the conditions and nozzle configuration investigated in this study, the optimal mixer length was
approximately 38 mm and the optimal diffuser cone half angle was between 1° and 1. 5°.
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Fig.1 Principle of ejector refrigeration system
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Fig.2 Jet mixing process in ejector
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Tab.1 Comparison between simulated and measured values of CO, ejector

s aw/  TMEIRE/ Ap./ Ap,./  EFHRE/
B p./MPa T./K p./MPa T./K ® My exp My im MR D exp P sim JETHR2E
(kg/s)  (kg/s) % kPa kPa %
T 1 11. 46 307. 1 3.46 300.7 0.63 0.054 8 0.054 3 -0.9 663 692 4.4
T2 9.49 300. 6 3.50 277.5 0.68 0.049 6 0.049 0 -1.2 452 458 1.3
TH3 7.53 294. 5 3.49 276.7 0.72 0.043 4 0.041 7 -4.1 254 253 -0.3
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Fig.3 Two-dimensional axisymmetric ejector geometries
PEZE N O¥E R, /mm 4.5

2.3 hR&E
BUERRLA T B A5 & EmEE A O RIS [ 3F A
— 134 —

H BRI 260 45 58 e 3 I BE 5 1 11 2R



Tk F1H
2025 4F2 A

T2 %2 4 P O, WEHAR 2 %K B P 5% ff S B M

Vol. 46, No. 1
February, 2025

T AR fh e R (B JR R R SR
EZA) o HETT p,, RAERLE AR ARG 2, 0w
StasEETE Ap AT EC(2) 2RAG . THERY 4 A~ T8N
3 PR HE SRR U R

% 3 CO, BEgaRIBZIT TR
Tab.3 Operating conditions of CO, ejector

T r./K p,/MPa T/K p./MPa ®
Cl1 312.8 11.5 0.59
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3ERSH

3.1 B EKEX ST 8E R 2200

Ry T R W5 45 ) 2 R e WS SR P BB T P ZE AL
AR ST L, KT A ARSI A YT B
AREREEN,, DLTH C2( R ) Fl g=20/F R, K 4
JOR A L, FWEGHEs A BI04, i E
4 T FEREBSIR A E AL 12 mm 2 B, R 14
A JLFHATR], AR TE S AR A 2 5 BRI L6 T 3
SRR G 35 R T 2R Bl A SR B e 4R [l
W, AR, L, =12 mm BT SEREEAY RS,
FE 18 e A W IR RS T 4 N RETF I
AN, ML, =38 mm B BEE L, HIEKIRGEN
FR TR0, AR T a2 38 I, e =R R R L,
BRI G 2 N SR Bl B A T 7 4y A R T K )
B, ML, =51 mm B FEE BIR A E A M 38
mm &b G 45 1k BT B S R ) RO A BT
W, BUETHARLE L =38 mm IS A b, X2
DR A E DA IR BUR R R, S EUR G E R

45
L, /mm; —12 —25 —38 —s51
421
£ 39
2
R 1EEEAN
w36 2 WAEM AL, 12 mm)

3JWAEMOAL,, 25 mm)
C4REEHNC,, 38 mm)
5 SEREEMAC,, 51mm)

1
304
1 1

10 40 70 100 130 160
22155 S % 1 PR BE B8 /mm

4 RE L, THSRME ENENSH

Fig.4 Ejector axial pressure profiles with varying L
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