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Abstract — The high fuel flexibility of Micro Gas Turbine(MGT) has boosted their use in a wide variety of
applications. Recently, the demand for biogas generated from the digestion of organic wastes and landfill as a
fuel for gas turbines has increased. We researched the influence of firing landfill gas(LFG) on the performance
and operating characteristics of a micro gas turbine combined heat and power system. CHs and CO, simultaneous
recovery process has been developed for field plant scale to provide an isothermal, low operating cost method
for carrying out the contaminants removal in Land Fill Gas(LFG) by liquid phase catalyst for introduce into
the green house for the purpose of CO; rich cultivation of the plants. Methane purification and carbon dioxide
stripping by muti panel autocirculation bubble lift column reactor utilizing Fe-EDTA was conducted for evaluate
optimum conditions for land fill gas. Based on inflow rate of LFG as 0.207 m3/min, 5.5 kg/cmz, we designed
reactor system for 70% CHs and 27% CO, gas introduce into MGT system with H>S 99% removal efficiency.
A green house designed for four different carbon dioxide concentration from ambient air to 1500 ppm by utilizing
the exhaust gas and hot water from MGT system.

Key words : Land Fill, Micro Gas Turbine(MGT), Green House, Methane purification

"To whom corresponding should be addressed.
103-16 Munji-dong Yusung-gu Daejeon 305-380 Korea Electric Power Corporation, KEPRI
E-mail : kbhur5798@hanmail.net



14

o)

o
oE

AHA 7]Ee] SHE Y
2 agolus 2445 ﬁﬂ“ol i
gof gt Bhilo] xE I Utk Rl
SoAE AT D7I3tol 28 7hsTt 7]
B2 2 0 &% 7IAERICR EREE vo|a
LEHI(Micro gas turbine)©] ¢ fgsith ofof uf
2t A AR=E AR vo|aR ZRAEHIS T
& A7I7F azEA glow [1.2], 4R AlEE
ool BgEil gle Aotk
53] 2 vl= & Ad-=ollA dofsk
i G AR SOl UERSRol S3RSA
AL 9 ] A|AEH9] TFo] Bzhwa Huk
HEA 719 whof] o3t At Y AR 9
7F2 A ARgo] BAME A EAREA AJAHlo] T
gk 71th7E AXAL Qe Aol BAF B AR
7] B olyz} on-siteo]] A QT oA = T
7VeotER Ao BEAo|UA] A|AHE|(distributed
energy system)2r O& 4 QOB P oA
O] AIHA ALgoleh= SHA o/ ARl AlAg otk
Oli'i?* 4aF ANage sEdoRE A AMUR(F
=2 233 thofel HHHEL pEd 4~
ok, RS B AAHOR TE A
52 1 u) 29 h2E vtola
o] uj& &3 T Yo|z} & 4= 9k
e shaEnle B
Aol vlste] 53]
sy o Qs
o]tz psEe
SRR EE

=55t Aojx 28 A
Bopol 5§ M5t charet
QI Qlek ZRAERIY A=

FAGS vho|AR ZRAERIE OgE A8 He
ul, = 3iRle] S4olak 3 4 Qi ulole sia &
W] 7hA(Land fill gas)e] 2ol 7P wakHel
52 Aadoletn BHIa 4 gl B =oAL,
Alg-edeke] QL i A] 7is AU A =
£ o183t vpojaz TRAERL Y WAL E

=

E—‘O

™=

o
L

AT

A= = 29

Tl

A
|

_'
(/)vl\
=
=
=

o2
o 1% Hr o

_lj%;oﬁ

Ol
Sikis
HP

pis

_\2
<>lrl ol

< |

o 2 F

Ol 4X|3= HM20& A1E 2011

. Bk
=

%

A
-

o]l

Ai7Ian] elaistiiee §rele ) 48 $oiel 2
Z—]A /\—]7;"7] jiel'—(?)_]'jlx]' é.l_]:]_
2. OHEX| 7tA HUTA|AH EM
2-1. DHEX|7IA Yol TWoM
2 =RoA o wiEA] 7k ] FL,
A FAPA 1E S0 AT Hlo]| QA0 oke &
A AFAYol| A= Alq-o] AA| wjA gt S

=R gl d=A glon, dRE sk I
oA TRt o
At o324

Hrlee=
990 AFA
sl 5 olgsle] ARE s FEstel A
T8 AN AL JujoA Al2izels A thA
e Hgks Adsks Ae & o doew, vt
M= FAZAA ARE FE0= 5 ohdRt A
7h 2= AL Qlk. 53] Hio] QufjA
7hsel thekel ARE AJAkete] wh
|71 flste] tpefRt A7t /\IEEW
of 7} violeujAERE B 7hset oAt A
7k oS [3] EAISHIH. thEEY Blo|emiAE
&oto] gzt 9l Hio] e 7V\§ Aakst= Zo] 7t
Lata, o]t ThA AREL thEE urelako] kO
, A5 7I2(Low BTU gas)o|2 & StHUrA o] &
%?‘é 735 d=ol gt thg/de] Hold 7kAERlE
o]-g-5t= Zlo] 7P HierAlsirtar wekE .
o|gfgt Hio] QujAFo] W E= wiPX|e] H

3ol glol= vi™A] 7}2(Land fill gas,

O{NO

ne

4 mws [ mw [ sewe ]
p—— { a=s H a=zz M oomae ]
o=

weokst || we | wmzsas |
SRRAEE { asss [ asz | oweesem |
" [ wze=s | woerm | omezma |
— : soieoeat | soeoe || smucos |
.| g2 || 2 || e=as ]

|
e asvs | wpzges |

unagg |

Fig. 1. Main sources and its applications of the biomass fuel.
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Table 1. Distributed micro gas turbines.

Capstone GE Power |Ingersoll Rand Turbee
P (Honeywell)| (NREC)
Power 30, 65
(W) 200 (600, 75 250 100
800, 1000)
Efficiency
25~33 27 28~32 33
(%, LHV)
Emission
<9 <9 <9 <15
(NOx, ppm)
Shaft single single Two, single single
Bearing air air oil oil
High speed| High speed | Synchronous |High speed
Generator motor/ motor/ or induction motor/
generator generator generator generator
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Fig. 2. T-S diagram of regenerative cycle.
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Table 2. Performance parameters of micro gas turbine key.

Model M330(HP) | M330(LP) | M330(SC)
Power(KWe) 30 28 30
Efficiency(%-LHV) 27 26 14
Mass flow(kg/s) 0.32 0.32 0.32
Pressure ratio 3.64 3.64 3.64
Turbine Inlet Temp 824 824 824
Exhaust Temp 260 260 518
Speed(rpm) 96000 96000 96000

Journal of Energy Engineering, Vol. 20, No. 1 (2011)
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