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A Design of Engine Exhaust Ejector for Smart UAV

Changho Lee* - Jaimoo Kim*

ABSTRACT

An ejector is designed for the purpose of engine bay cooling. The primary flow of the ejector is
the exhaust gas of the PW206C turboshaft engine. The mass flow of secondary flow is calculated
by using the approximate analytic equation. For the purpose of verification of approximate
analytic method, comparison is made with the results of Navier-Stokes turbulent flow solution.
According to the results of CFD, the mixing of two flows is incomplete due to the short length

of mixing duct.
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Fig. 1 Geometric Data of BExhaust Ejector for Smart
UAV (Unit: mm)
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Table 1 Flow Propetties of Engine Exhaust Gas

- = 7 .
N ) L5 Speed Power 1;23: | Tt
=4 (k) itkm/b)| (&W) (kPa) 1 K
. kel
1 Std 0 0 347 1933 {102.36| 832
|~ : —
21 5td+15C 0 0 360 1.864 | 102.4 | 893
3 Std 3 400 254 1.47 4 7124 | 783
4 Std 3 250 144 1.272 | 70.62 | 718
1

Table 2 Calculation Results of Mass Flow Rates Using

Analytical Method
No | mp(kg/s) | ms/mp | ms(kg/s)
1 1.933 0.254 0.493
2 1.864 0.256 0.480
3 1.470 0.254 0.377
4 1.272 0.244 0.312

Table 3 Calculation Results of Mass Flow Rates Using

Fluent Code
No | mp(kg/s) | m.s/mp
1 1.933 0.211 0.407
2 1.864 0.216 0.402
3 1470 0.205 0.302
4 1272 0.197 0.251
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(a) Isopressure contours
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Fig. 2 CFD Results of Ejector Flow at Hovering
Flight Condition
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