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ABSTRACT

Micro gas turbine(MGT) has received a'ttention recently as small—scale distributed power
sources. With characteristics such as their small size, lightweight, low maintenance cost and
minimal vibrations during operation, they are expected to become widespread in a wide range of
applications, including residential and small—scale industrial use. It is very easier to start—up and
stop the MGT system which is the friendly environmental power system has just below the 9
ppm NOx emmission and good quality of noise level. The exhaust heat emitted by the MGT is in
the form of about 300C clean exhaust gas. The exhaust gas is suitable for absorption
chiller/heater system. 1 has researched performance characteristcis of the 60kW class
MGT—absorption chiller—heater system in the local condition. Variations of heat recovery from
exhaust gas has measured according to micro gas turbine output of 15, 30, 45, 60 kW. From those
results, the performance of the MGT—absorption chiller/heater system has been evaluated.
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Table 1 60 kW class MGT performance specifications

Performance
60.0 kW (+0/—2kW)
28%(+2) LHV

Characteristic

Power

Thermal efficiency

Heat rate 12,900 kJ/kWh

Fuel flow 8490,000 kJ/hr (HHV)
Exhaust temperature 305C
Exhaust mass flow 0.48 kg/s

591,000 kJ/hr
NOx(<9ppm) @15%0:

Total exhaust energy

Emissions

Table 2 Performance specifications of the exhaust gas absorption chiller

Characteristic Unit Performance
Cooling cap. kW (USRT) 91.2(26)
Capacity
Heating cap. kW (kcal/h) 96.2(82,700)
Cold water inlet/outlet temp. T 12/7.6
Hot water inlet/outlet temp. T 50.4/55
Hot/Cold water
Hot/cold water rate ¢ /min 297.8
Pressure drop in machine kPa(mAgq) 27.5(2.8)
Cooling water inlet/outlet temp. T 32/38
Cooling water Cooling water rate £ /min 500
Pressure drop in machine kPa(mAq) 37.3(3.8)

rok

HMASHSEsE=28/4 16 W A 9, 2006'3/965



Aol

3 3w 7 A

—_—____—__—__————————-—_g

RHs & doled g T A4F FYue A%
AlS|RbA| @ dhey slglor EACE Bol7he wizk2de] wi7pas47)
2 wasio] YUY wihad) AR 2 RES 573
3.1 AlgErx| skt
Micro gas turbined ul¥& 17 Zo Fig. 39} Table 12 o] A&@e|M Szt 3
Generator, compressor$} turbines .1_% gk x AYe 1" 22 Jehigich

nzo 29 A% AAH QL o] F2 air foil Fig. 4= o] Aol HA/AZE o]Fa8 &5
bearing .2 Ao} Huf 96,000rpm2E AT  E Ao]ZL Yehizn A} olFEE FFET
t}. Combustion chamber )%+ recuperator® % Apo]Zolgt 8&AE Aoz W Y77t
oz 9l o] Relld AEH FNFIIY WZIZEA 27)9 AolEold 142 AN LEF]
Alolo]l Fm o) o) FojRrt, U Aol ge Fue £330 222 A A

Fig. 2= A83A 9 NSEE Fig. 3& A4z 4
g 2&E vebd ol

MGTS} 2 wi7tAS FHoR o vherd 3%
A el A gl oertA d3grI7lE
& BAZ LAY wirkaE ARE VIER F
V5 EE Widel damperE A3 HEY
ZutrolA 248

MGTS ujgdHsl= PCE dZAsto] Capstone A
S£7E T2 1A (CRMS) 2.8 23Tt

EACOIAH W/diern] Base ¥/ese 9
& Wge £8sE 9459 dugs %
& tA EACE Eoi7te #52 il I

AAE YR FoEARS LuMe] uk Fig. 2 Schematic diagram of the MGT-EAC system
K-type, T—type A, ¢48A 181 FFAE

ul

=
23]
Yol
HE

T —

£ o

Exbaust
Dutlet COMPUTER
Generator Recuperator MGT

Microphone

[7 ——. Microphone
Combustion i % 7 .
Chamber ' :

Sound Analysis

Cooling Fins

Fig. 3 MGT noise mesurement set—up
Generator

Table 3 Noise measurement equipment

Compressor - Model | Target -
B&K Diameter : 1/2—inch
. Sound frequency response -
Recuperator
Air Bearings HWS?HE Microphone éfg) pressure 6.8 Hz~20kHz
Free—field type
Turbhine

Sound Pulse Noise Frequency Scope

ound | 3099 | VOIS 20 Hz~25.6 kHz
Fig. 1 Micro gas turbine configuration analysis (B&K) analysis No. of channels © 7

(Capstone Corp. USA)® . -
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Table 4 Result of noise mesurement
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15 kW 77 71 6
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