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ABSTRACT

A test stand for an altitude test of reciprocating engine was designed, manufactured and validated
by preliminary tests and simple calculations. The test stand was designed to interface with the altitude
turbo-shaft engine test facility of Korea Aerospace Research Institute. Many limiting conditions for
altitude test of reciprocating engine were assumed and the test stand was developed to satisfy these
limitations. The test stand design was focused especially on the altitude, Mach number and fuel
temperature control for reciprocating engine altitude tests with smaller air and fuel flow than those of
turbo shaft engines.
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Fig. 1 Bell mouth profile(vitoshinsky profile).

Bell Mouth

Fig. 2 Air supply duct modeling.
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Table 1. Design requirement for fuel system.

Component Requirement

Fuel Flow Min. 270 1/h
Supply Pump Pressure 4 ~ 7 bar
Temperature -40 ~ 60 C
Measurement | Fuel Flow Maxé(;rizlilig /h
Filtration rate Min. 85%
Fuel Filter Flow Rate Min. 2.5 I/m
Pore Size 3~5 ym
Volume Min 20 liter
Fuel Tank |Temp. Control| -40 ~ 50 C
Time within 2 hr
Fuel Cooler Capacity  |Min. 1451 cal/h

Fuel: JP-8
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Table 2. Overall heat transfer coefficient calculation.

Parameter | Value Note
Uo2 20.56 overall he.at. transfer
[W/m*K] coefficient
hcr h of outside cooling
[W/m?K] H7.12 coil
ter [m] 0.005 | freezing fuel thickness
Kre 0125 freezing fuel thermal
[W/mK] ) conductivity
tcc [m] 0.00124 | cooling coil thickness
Kee 15 cooling coil thermal
[W/mK] conductivity
hin h of inside cooling
w/mK] | 100 coil

h : Convective heat transfer coefficient
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Fig. 7 Fuel supply system modeling.
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