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Development of Transient Behavior Simulation Tool and
Analysis of Gas Turbines

Jeong Ho Kim”*, Tong Seop Kim™*'
*Graduate School, Inha University
**Department of Mechanical Engineering, Inha University

ABSTRACT : A program for analyzing the transient behaviors of industrial gas turbines was developed. Each
component (compressor, combustor, turbine and ducts)of gas turbine is modeled as a fully module to
enhance the expandability of the program. We used object—oriented programing for this purpose. The mass
and energy balance equations are solved numerically by Multivariable Newton Raphson method. The
characteristic maps for the compressor and turbine were used for predicting the performance of a gas
turbine engine, Combustion in the combustor is assumed to be complete combustion. PID control is used to
maintain constant rotational speed and turbine exhaust temperature by the control of the fuel flow rate and
the changing of the compressor inlet guide vane angle at the same time. It was confirmed that stable control
of the gas turbine was possible, even for a rapid load change.

38 U8 /IACLS) 54 AT AN sl BRI Toold AN, ABACIY Tookl U B
717 Sl E Fhs B BE@E7] 2 A4, B, HE)S nESit Sl of 4L sls) A A3 29
e A4t W 9 °1MZI FYAS this FEYSES Aate] 27202 s Lok RAEIe) A o2}

7] S18ko] =719} BRI oA s ARSIt Aae Az 7Pgstgict. 7EAERIO 3140} gEl 7] 7k

=5 A wAs] $lsiA PID Xﬂoie ARgBt] ARFT U57] A AUAE SAlO) Alofsiiltt, TiaERE
P22 Ao 4= UL v whE F3} HiSjol = i) 7hg ke BB,

Key words : Gas Turbine(7FAE]®]), Transient behavior(s2] #-5), Performance Simulation(s 2AD,

Control(#]°7)

~/1=43 SR

I : ZE S 2 E (kgm?)

WSS (rad/s) ZRAEIE b i Al2Ruc) cogst 4] Q)
b w2l A oluiz) Al AL AT ok 5
WooEE MW 9 eopda 2 e A oAl AE A7) 7]

NS rpm) 1 ujgto] LeAAY Fgo] Auz o Mgl 37

3P| Za-5He Aol ik, F4% 1 B tfSstol

t Corresponding Author 31 A ol 7kt 7k Eule A oA
kts@inha.ac.kr



uhA g 7h2EE A4 AE A1 B o] A Tool 7 2 54

30 lﬂ
g
Roar
ooy
o fol I
:L
>.
LN

U:

g

£

= #}E}

A R gHe AL 71y
sfo] 232 AA1517] Theo] Zelo] 4] kWel vlo]L
2 7RaEumet opet 58 MWel thd ZKAEYI7HA
AlgdolA sljAo] 7hEsttt,

).,

2.BEE

2.1 MA 2 e 2HE

2 Aol N ZR2IHLS Mathwork AR
Matlab[ll& o]-&sto] 7kAERIS] RS mely 59l
t}. Aol /\1*%% 7FAEHIS] HE2 270 MWT;L?J ik
ZAEHIO 2 A Fig. 12 7hAERI] LA Eo]
o}, Fwrdef o] sjAls 3sty] flste] AMEek 2E|9] 3
2 A o T2

( net /oad )/(in_z) (1)

e Jefoll A 7HAERI SEEat ot Aol S+t
ol Fﬂﬂ«l I L W FoF 2F 2% W
ol W2 AAER st A E}

A Aol AREE e d5719 BRIl e Alee Al
2o A SAEHA] 9471 el Aol ARt AeAlEE
LA LT3t ARgslin. #ah el e S El
T =S Alofsh] $iste] PID Alo17]E ARg-sk it

2.2 T AEY A 2T
ARl AT 47 22 ol 3te] AAR A
& A% SHAT OS] 1% WolA] B g 2 SHalst

o,
o3 haE e Theab) £4 Aal oz 2
wlo] 9] 9. weka] A7} et el Alute) e

2 & 35514 Belsl] 9fste] BEAE AlEdolA

Fuel
Air =—
:

| Compressor

Exhaust gas

Turbine

L

Coolant I T I

<o -

Fig. 1 Configuration of gas turbine
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Fig. 2 Response to load profile: (a) Net power; (b) rotational
speed and turbine exhaust temperature
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