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Numerical computation and examination of a lobed mixer ejector
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Abstract:

A research on the analytical prediction of pumping performance for the lobed mixer ejector was performed by way of

CFD technique. In the computation, the inlet of the primary flow used the velocity boundary condition. The total pressure houndary

condition was applied to the inlet of the second flow and the static pressure boundary condition was applied to the outlet of the mixing

flow, both were defined as ambient pressure. Compared with the experimental data, it is indicated that the relative error between the

computational and experimental results is about 10% . A series of computations are conducted to obtain the effects of mixing duct pa-

ramelers on pumping-mixing performance and reveal futher mechanism of the lobed nozzle on pumping mixing enhancement, which

shows that there exists a relative low static pressure region corresponding to the lobe valley at lobe nozzle exit and there is an optimum

performance design for the particular mixer ejector system. These results are verified with the physics nature.
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Fig. 1 Symmetry section of lobed mixer ejector

JE 31|30k B ) B A T DA R = 4RI 1) 5T 2 4,
T SR AR 45 AL A, 7 T I 5 | 358 e L A
KH J53 H0 0 % W%, BE AN oF 5 X 3 R A0k 2
517249,

fEH S b, WO 45 H S BRI AR, E i
MRRAENEHENKESS — RIARPESE
2.2 BARFBRUERE

BT R AR EE E R sh & IS, IR O
CASR R BRI S 26 1. BRI IR B KRR T
Je— M, RN AR 8 (6 AT i AR
J£ 77 101325Pa, i & N BTG & 300K. EIUG T 5
i, 42 B D BE A Sm/ s B — M A RHE O FR R,
BT EAR TSRS B R AT B I, [R5 3 F e B
ITBIE,

FERN DAL R E B O 7, FRE RN
21 m/ s, iR FE 620K; ¥R G F H DR R S35 2% A, &
JE BB KA 7, e BRI m SN E

AR FHbRAE k- RPUBEAY, ERA R O
WMZ TR XD BREBER L RE
BB R X SR P A o B T B B AT AR EE

k],ﬁ
kin = 0. 03u ins Em - 0. 005D (1)

K D AR T EFRM - RFN DS EEZ.

o B THI Bk A 1 S P i oA AL, B R BRI A
) ff S EUCN F AL HE

T sl -5 4% P 4 il 5 R SR FH — Bl R 22 4 A 5K
Bk, IR S5k RS K SIMPLE 89, AN &,
& USRS BE#IA B 107 ¢, TR SRt B ik B 107 6,

ERCE R, X U A i i AT AR
g%, BT E 51 R L

®= my m, (2)

X me HZIRFRERE, m, AERFERE.

3 HEERSSMR

3.1 RAEARZMRET

B2 NREAEHAL 3. 3, KA 2. 0 H i 8wt
B H AR A P O B A e 0 A B A 2( ) W]
UAE th, 7R O ANAEAE A2 19 12 Sh At 3l R T
58, LRSS AR A2 10 [a] P9 3L 3 A0 3 B8 4 2
M R RBE I B A1 — IR, FFEIR &8 Rl
H B R i, IR T ASIAE H B U7 X 4k



322 i i S 5 A S

2004

Bk [HAERRILRAE, W 2(b) AT LA H, 7%
R 51 5 R AR A KA — MR R X, —T7
HAFTHE SR, 55— 75 H AR T8 K51 5
ACRUIRAR [6] 1] A L) A 5 73, 418 e SR T L
BRI ) R IR, A S 51 SRR TH]
IR & -

(a) Velnruy vector  (b) Static pressure contour

Fig.2 Velocity and pressure fields at
lobed nozzle exit cross section
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Fig-3 Axial velocity contour along mixing duct
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Fig. 4 Temperature contour along mixing duct
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Fig.5 Comparison of calculated and measured
temperature radial distributions
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Fig. 6 Temperature radial distributions at
mixing duct exit ( varying length)
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Fig. 7 Pumping ratio vs area ratio
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Fig. 8 Effects of area ratio on pumping ratio
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