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ABSTRACT

Tandem-ejector has been devised for engine-bay cooling. In this study, 1-D model has been
developed to analyze Tandem-ejector. In the model, the primary, the secondary and the tertiary flow
conditions have been analyzed with isentropic process. The mixing process has been analyzed with
conservation laws based on the control volume analysis. The total pressure loss of the primary flow
has been analyzed under the matching condition between the static pressure of Tandem-ejector
discharge flow and atmospheric pressure. Consequently, 1-D model can predict Tandem-ejector

performance accurately and provide the performance map.
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H : Total enthalpy 2% Mixing Duct |
h : Entalpy — | Patm
M : Mach number Mﬂ)‘L |

—_— —) —)
P, : Total pressure ‘ SN W Pal Mol W Z Pu, Muz, W2
P, : Static pressure o M, W
R : Gas constant |
T : Total temperature Per
Ts : Static temperature Fig. 1 Schematic of tandem-ejector system.
W : Mass flow rate
t : Nozzle throat diameter AEar Aok ol A} e = WE
L : Mixing duct length o ol FdFE oA B A7t HE—OV% <k
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D : Mixing duct diameter & A A7 Fa o %E]-. Keenan %
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Fig. 2 Geometry of tandem—ejector.
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Given value
-t d, L1, D1, L2, D2
- Pt.p(=Pt,p_0), Pts, Ptter, Patm

Assumption : APtp @ Mixing duct inlet
. Ptp_2 =Ptp_1- AP«p

Isentropic process
- Wp, Mp, Pss, Ws, Ms

Conservation laws (15 mixing)
- Psm1, Mm1, Wm1

Isentropic process
- Wter, Mter, Pster

Conservation laws (2" mixing)
- Psm2, Mm2, Wm2

No

Yes

‘ Ejector pumping performance ‘

Fig. 4 Flow chart of tandem-gjector 1D analysis.
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Fig. 5 Schematic of tandem-ejector performance
test equipment.
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Table 1. Analysis  results  for
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tandem—ejector

P 7 bar 8.5 bar 10 bar

tp-0 (700kPa) | (850kPa) | (1,000 kPa)
Pyp > (kPa) 162.9 197.5 244.0
Pis (kPa) 101.3 101.3 101.3

Pymi (kPa) | 1083 111.3 114.8

Puer (kPa) | 1013 1013 101.3

Pmz (kPa) | 1023 102.8 103.3
M, » 0.90 1.09 1.28
M. 0.28 0.34 0.40
M1 0.32 0.39 045
Mier 0.10 0.12 0.13
M2 0.12 0.15 017
Wy W, 2.86 2.80 2.77
Waery Want 2.63 2.62 261
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