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Development of Test Stand for
Altitude Engine Test of Reciprocating Engine

KyungJae Lee*’ - InYoung Yang* - ChunTaek Kim*
DongSik Kim** - Cheulwoo Baek** - GyaeByung Yang***

ABSTRACT

Test stand for altitude engine test of reciprocating engine was designed, manufactured and validated
by preliminary test and simple calculation. These test stand designed to interface with Altitude
turbo-shaft engine test facility of Korea Aerospace Research Institute. Many limiting condition for
altitude test of reciprocating engine are assumed and test stand was developed to satisfy those limits.
Test stand design specially focused on a altitude, Mach number and fuel temperature control for

reciprocating engine altitude test with smaller air and fuel flow than turbo-shaft engine.
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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 Coriolis
Max. 244 kg/h
Filtration rate Min. 85%
Fuel Filter Flow Rate Min. 25 I/m
Pore Size 3~5 um
Volume Min 20 liter
Fuel Tank |Temp. Control| -40 ~ 50 C
Time within 2 hr

Fuel Cooler
Fuel: JP-8

Capacity ~ |Min. 1451 cal/h
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Table 2. Overall Heat Transfer Coefficient Calculation

Parameter | Value Note
Up overall heat transfer
) 20.56 .
[W/m’K] coefficient
h h of outside coolin
R IEEVAY . &
[W/m*K] coil
tep [m] 0.005 | freezing fuel thickness
Kep 0125 freezing fuel thermal
[W/mK] conductivity
tcc [m] 0.00124 | cooling coil thickness
Kee 15 cooling coil thermal
[W/mK] conductivity
h h of inside coolin
N | 16346 . 8
[W/m*K] coil

h: Convective heat transfer coefficient
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