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Development of an Fjector System for the Engine-Bay Ventilation

Juhyun Im* - Yeongryeon Kim* - Sangin Jun** - Seongho Jang** - Sanghyo Lee**

ABSTRACT

This study has been conducted to develop an ejector system applied in the aircraft engine—bay
ventilation system. Tandem—Ejector was selected as a component of ventilation system because it
could achieve high ventilation performance in spite of motive flow with small flow rate.
Tandem—Ejector is composed of a primary nozzle and two mixing ducts (1°' mixing duct and 2" mixing
duct). In this study, 1-D Tandem-Ejector model has been built with conservation laws and
isentropic relation for 1-D ejector sizing and performance prediction. Computational Fluid
Dynamics(CFD) has been conducted to investigate ejector performance and flow characteristics in
the ejector. Also, Tandem—Ejector performance tests have been conducted to obtain ejector pumping
performance and to investigate stand-off (gap between primary nozzle and 1°' mixing duct inlet)
effect on ejector pumping performance.

Key Words : Engine-Bay Ventilation System, Tandem-Ejector System, Ejector Nozzle, Mixing
Duct, Sizing Design, 1-D Analysis, CFD Analysis
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<s/d=1> Exit Flow Rate: 151.04 g/s (37.76 g/s x 4)

<s/d=1.75> Exit Flow Rate: 153.64 g/s (38.41 g/s x 4)
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Fig. 3 CFD Analysis Result
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Fig. 4 Exit Velocity CFD Result
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Fig. 5 Schematics of Test Equipment

4. Al

Dot

41 NFRA 74

Tandem-Ejector?] HBA S F2lstr] ¢1s
o A FIPsilon,
Ejector A1@&x¢] 7/l = (schematic)o]t}. A
oA Primary nozzle flows 1LY¢&7]E ol &
skl EHAAIZI oW, FFto| | = 2 o] E
(Regulator)& A A5t Alg ol b ¢t
719 EES xdsta, AFE 3 A= o
At el F7|E Primary nozzleol| A& s}
t}. Tandem-Ejector®] B3 AG5& ZAH37] ¢
g 22 EFYE EFFA IERFHE
(Pitot-tube) & ©o]&sto] ol AE oA HjE5 =
2" mixed flowe AL ZA4sgion gy

fte ol8ste] Sk e AAdssiv. vE

Fig. 5+ Tandem-

;& i

rl

i

i g3 o= A2 EM-DC-375-30A S}
HAME o]gston, +0.5%°] HERE 7}
Zltt.

Jold e oA =& &7

! =3

o] 2+A(Stand-off)e] ©]2E HFel n]|
IS TAs7] fleke] HAS 1d, 1.75d, 2.5
=2 WHSAATFEA AES st

42 NQ 4%
Tandem-Ejector A SA|doA ALHLE 24
23YE F954He FY(Center), IH

(Outside), =123 FU3} 923e] A1ee] A



34 OI_D'C_;‘_ . Dlga# . XN AFO

s}
0x
fol
=
0x
tol
09t
0K
40
M
=
>
0o
0
Job
tol
>

Table 3. Total Pressure Test Result

Mixing Duct &% (psi)
Primary$® | s/d ) .

Outside | Inside | Center
| 1.00 | 14.85 14.83 14.83

101.5 psi
1.75 | 14.85 14.84 14 .84

(7 bar)
2.50 | 14.85 14.82 14.82
| 1.00 | 14.87 14.84 14.85

123.3 psi
1.75 | 14.89 14.86 14 .87

(8.5 bar)
2.50 | 14.87 14.84 14.84
1 1.00 | 14.92 14 .88 14.88

145.0 psi
1.75 | 14.91 14 .89 14.89

(10 bar)
2.50 | 14.90 14 .86 14.87
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