84

AR B

A Steady-State Simulation and Experimental Study of Turboshaft
Engine with Free Power Turbine

Chang-Duk Kong®, Ja-Young Ki" and Kwang-Woong Koh’

ABSTRACT

The turboshaft engine with the free power turbine has been used for various purposes, for
instance electric power generator, emergency power source, helicopter powerplant and so on.
Steady-state simulation program was developed and experimental tests was carried out for
comparing with computer simulation results. The test unit was composed of 1-stage
centrifugal compressor, the can type combustor chamber, 1-stage radial type compressor
turbine, and radial type free power turbine, and its output power is obtained from 3-phase
AC generator. Main component characteristics which was used for the steady state
simulation program, were obtained from the manufacturer of the test unit, and modified from
experimental results of test unit. In comparison between computer simulation and
experimental test results even though the test unit has the operational limit, deviation of
component performance characteristics in simulation were within 6% range of experimental
results.
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Table 2. The Atmospheric Condition, Fuel
Properties, and Fixed Components’

Characteristics

a = NE| 4 =
GE7IE Y 58 er 10735
dav) 58 7n 0.98
Aa7] gLl 7B 0.019
SHE A+ LAINEL | ppp | 04
NAH £g | 098
Bleed Air 0
o71ge Ak | | 1005
E}7r: Fgnig Coa 1.148
d85€9% (LHV) 516000
(KJ/kg * K)
5] B Propane gas
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Table 3. Comparison of Simulation and
Experimental Results

RPS 1,000
Station 4 3 2 A} lerror(%)
Poz (bar) 1.3 1.300 0
Pgs (bar) 1.28 1.276 0.31
Pos (bar) 1.068 1.074 0.54
To2 (TC) 52 49.776 4.47
Ta (T) 620 621.334 0.21
Tos (C) 570 593.842 4.18
POWER (KW)| 0.576 0.600 3.23
RPS 1,210
Station A g 2 A} error(%)
Pe2 (bar) 1.48 1.505 1.66
Po3 (bar) 1.45 1.476 1.76
Pos (bar) 1.1 1.122 1.96
Tee (C) 65 68.828 5.56
Toz (C) 660 647.709 1.90
Tos (T) 580 603.197 385
POWER (KW) 1.19 1.258 5.39
RPS 1,350
Station A 3 2 A} Jerror(%)
Pys (bar) 1.7 1.713 0.76
Po3 (bar) 1.66 1.680 1.19
Pos (bar) 1.13 1.179 0
Toz (TC) 82 84.728 3.22
Toz (C) 700 677.470 3.33
T (T) 605 618.755 2.22
POWER (KW)| 2.155 2.127 1.3
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