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Study on Preliminary Design of Fuel Transfer Jet Pump
Using SIMULINK

Chang Duk Kong* - Jong Ha Park** - Dong Joo Han****

ABSTRACT

In the present study, preliminary design and analysis for a jet pump, which is able to transfer fuel
from the tank to the engine, were performed as an aerospace component technology development
project. The jet pump is a core part, which is normally installed in the fuel tank, to supply the fuel
from the tank to the engine feed pump, or to transfer the feed between tanks. In order to design
preliminarily installed in the jet pump, equations for design were modelled using SIMULINK, and the
design was carried out based on the simulation model.
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Fig. 1 Layout of Jetpump
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Fig. 2 Pressure Ratio(N) Subsystem

Prinary nozzle exit area(An)
Calculation
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Fig. 3 Primary Nozzle Exit Area(An)
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Fig. 4 Preliminary Design of Jetpump using CATIA

Table 1. Results of Jet Pump Modeling

Result

Area ratio (R) 0.1 0.1
Flow ratio (M) 2 3
Pressure ratio (N) 0.149 0.1044
Efficiency 0.2982 0.3131
Primary flow @ (1%/s) 6.25E-4 6.25E-4
Secondary flow Q (#:3/s) 1.25E-3 1.875E-3
Diffuser flow @ (/s) 1.88E-3 2.5E-3
Primary pressure P (KPg) 197.555 197.555
Secondary pressure  p (KPg) 101.325 101.325
Diffuser pressure P _( KPp) 113.8 1104
Primary nozzle area A (%) 3.955E-5 | 3.815E-5
Primary nozzle dia D () 7.096E-3 6.97E-3
Mixing chamber area 4 (37) 3.955E-4 | 3.815E-4
Mixing chamber dia D () 2244E-2 | 2.204E-2
Mixing chamber length [ () 0.153 0.1543
Diffuser outlet/inlet ratio 35 35
Diffuser exit area A (37) 1.384E-3 | 1.335E-3
Diffuser exit dia D) () 4.19E-2 4.12E-2
Diffuser length [ () 0.1625 0.1599
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Table 2. Analysis Condition of Flow Field

Input Ps(KPa) 197.55
Condition V(m/s) 1.35
An(mm) 7
Dm(mm) 21
Design Lm(mm) 152
Results Dd(mm) 35
Ld{mm) 130
Diffuser Area Ratio 3.5
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Fig. 5 Analysis Result of Flow Field — Velocity
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Fig. 6 Analysis Result of Flow Field — Pressure

Modeling Flow Field
Results Analysis Results
Vn(m/s) 15.779 15
Vd(m/s) 1.761 1.5
Pd(Kpa) 113.8 114
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