=0l XIS Et8]x|(1996), M5 X1
Energy Engg. J(1996), Vol. 5, No. 1, pp. 28~33

TIANE HWEAIAHS| TR0 BEt MBE o1

JYE

CRAA® - WM BES

W53 (F) 7k, ol aEa ) AF s, HEgETkag AL Al

An Experimental Study on the Temperature Control for a
Gas Engine Cogeneration System

Chang Sang Chun, Yoo Jai Suk*, Pang Hyo Sun** and Han Jeong Ok**
Daewoo Heavy Ind. Ltd. Gas Ship Business Department
*Ajou University, Division of Mechanical & Industrial Engineering
**Gas R&D Center, Gas Utilization Department

2

of

£ d7e 4 ZtadAl dHFA LA A3l BAE Y Alage] 2 FEAE ks
A3tz 8] A4 PIDA]7]9] 284S Fahed ek 21719 o] 53k(gain)S 2 A 37 3t
o] FA AL dAFAZER| o] §F<=(First Order Plus Dead Time)Z A7) 3 o2 2eubEe 4}
B3t Alo)7] o)5gE Tat). o] el 5@ ARFrE 7 I FAHEA|A "MATLAB' & A4
3t Alxslof A 2T o1 53E AR o AFAE AT 5 wFol s Aswle) &

=E540] YRS Halshirt.

Abstract—This study was carried out find out the appropriate tuning method of PID controller for a

package type gas engine cogeneration system in terms of stabilizing the engine coolant temperature and

system heat balance. In order to acquire the proper parameters of the controller, a system transfer function

was set as a first order plus dead time model and thereafter model parameters were determined by using

several tuning methods. And, with determined values of parameters and the system transfer functions, op-
timal tunning method was selected by simulating the process using MATLAB. From the experimental

results, it was found that obtained PID gains made the system stable in various operating conditions.
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Fig. 1. Schematic diagram of a gas engine cogen-
eration system.
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Table 1. Specifications of 200 kW gas engine cogen-
eration system.

Items Specs. Items Specs.
Gas Engine Generator
Type I type-6cylinder ~ Rated Power 210 kW
Speed 1800 rpm Voltage 380/220 V
Compression 10:1 Frequency 60 Hz
Ratio natural gas
Plate type Absomption Low temp type

(water : water)
Heat Exchanger Shell & tube
(gas : water)

Chiller 78 RT

B

TE®R  wrzA TE o4
HiE o

L TE 06
EELEE T “% SR A ?

Fig. 2. Diagram for temperature control in cogen-
eration system.
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Fig. 3. Temperature response on the introduction of
step input to precesses.

(a) step input: 40%—20%, (b) step input: 48%—38%.
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Table 2. FOPDT transfer function of feedback sys-
tem due to step inputs.

Value position 20%—40% 40%—20% 38%—48% 48%—38%

f;(:rll)s]:f); 0.6e-20 0.45¢2  0.68¢ 1 (.68e2%=
function 135s+1  410s+1 145s+1 145s+1

Table 3. The amount of gains determined by con-
troller tuning methods on feedback control.

Tuning

Methods Ke u w

Transfer Function

Z-N 54.6 40 10

0.45¢*/(410s+1) IMC 373 420 7.7

ITAE 52.7 524 7.7

Z-N 25.6 20 5
0.68¢'*/(145s+1) IMC 17.6 150 4.8
ITAE 25.1 0 38
Z-N 256 40 10
0.68¢™/(145s+1) IMC 9.1 155 9.4
ITAE 13.0 0 1.7
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Fig. 4. Simulated results obtained by MATLAB.
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Fig. 5. Process temperature(TEOL) in terms of the
amount of gains from various transfer function (a): Z-
N, (b): ITAE, (¢) and (d): IMC method.
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Fig. 6. Temperature responses of system in the vari-
ation of heating loads (a) in the case of original gasins,
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