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Performance Analysis of Bio-gas Micro Gas Turbine System
Kwang-beom Hur", Jung-keuk Park”, Sang-gyu Rhim”, Jae-hoon Kim®

Key words : Bio-gas(¥te] & 7}2), Performance Analysis(’d5314]), Micro Gas Turbine (vFo] %
7F2~EH), Off-design(2A A)

Abstract : As the distributed generation becomes more reliable and economically feasible, it
is expected that a higher application of the distributed generation units would be
interconnected to the existing grids. In this context, the Micro Gas Turbines (MGT) by using
Bio-gas is being considered as a promising solution. In order to propose a feasible concept of
those technologies such as improving environmental effect and economics, we performed a
sensitivity study for a biomass fueled MGT using a simulation model. The study consists of 1)
the fundamental modeling using manufacturer's technical specifications, 2) the correction with
the experimental data, and 3) the prediction of off-design characteristics. The performance
analysis model was developed by PEPSE-GT 72, commercial steam/gas turbine simulation
technicque.
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Table 1 Technical specification of C60, MGT

Parameters Values
Ambient (C, °F) 15.0 (59)
Compressor Exit (C, °F) 204.4 (400)
Heat |Combustor Enter (C, °F) 510.0 (950)

balance | Turbine Enter (C, °F) 954.4 (1750)

Turbine Exit (C, °F) 635.0 (1175)

Recuperator Exit (C, °F) 343.4 (650)

Rated Output 60.0 (+0/-2) kW

Thermal Efficiency

(LHV based) 280 +-2)%
System

perform Fuel Flow (LHV based) 771,000 k.}/hr

ance |Heat Rate (LHV based) 12,900 kJ/kWh

Exhaust Heat Energy 571,000 kJ/hr

Exhaust Mass Flow

1728 kg/hr

Table 29l& 7|EEES AT AFAE W
Th o] ®ee] dhgte] mig- FAR ghE fol
om o] A MT Al~8e] 2t 71719 F4
gold W] 3 AHE S & AT oz
Table 29 $%7] 2 EHWl &&2 AN AP

P
FRae P shed dojdl

Q
N
2 N > H
R R T /o)

ol
2
f
ox, (M
e, rlo
o
B
5w
o o
i1k
ARRNCTE
= o >
L
utit}
gt @ lo

Woﬂ e

29
e
(f‘.\l,
ol
H
-3
q
e M ope
BN
ox
9‘15
rl
KS)

o
= OH’H
=

A

n,
Y,
i
il
o,
ofo
ol
&
1_,1 hs)
o
U —~
nl;% &
il
Y
Y
2L
e
L)

o 4z rfo A

Table 2  Preliminary simulation results

Parameters C60 |PEPSE-GT | Error(%)
Ambient (C) 15.0 15 0
Compressor Exit (C) |204.4 204 0.20
Combustor Enter (C) |510.0 507 0.59
Turbine Enter (C) 954.4 954 0.04
Turbine Exit (C) 635.0 637 0.31
Recuperator Exit ('C) |343.4 345 0.46
Rated Output (kW) 60.0 60.0 0
ThermalEfficiency (%) | 28.0 28.2 0.70
Compressor Ratio 4.8 4.8 0
C

OI.np.)ressor - 45 5 ~

Efficiency(%)

Gas Turbine

. - 90.2 -

Efficiency(%)
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Table 3 Corrected results for ambient temperature
Date winter—1 winter-2 | summer-1 | summer-2
Ambient
Tempera -2.8 -2.5 22.5 30.0
ture (C)

: Ambient

Experiment Pressure 99.6 99.0 101.3 101.3

(kPa)
Output =
(kW) 60.50 60.13 54.50 52.90
Simulation
(Before | Cutput 60.8 607| 570 565
Correction)
Simulation Output
(After (i\'g}; 60.4 59.8 55.0 53.0

Correction)
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Fig. 3 Graph for Heat Rate & Air Temp.
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