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Capstone |Honeywell Elliott Ingersoll-Rand | Turbec Bowman Dtech Toyota Missan
Model Modell 330 | Parallon75 | TA45/60/80 PowerWorks T100 | TG50, CG25/80 | ENT4000( TGO51 | Dynajet 2.6x
Spool 1 1 1 2 1 1 2 1 1
Net power, kW 28/60 75 45/60/80 70 100 25/80/100 350 50 26
SESES (WM 7) 26 28.5 25-30 33 30 22.5 29 n/a 8-10
Speed, rpm 96,000 65,000 | 6800-110000 60,000 [ 90,000 99,750 30,000 80,000 100,000
TiT, K 1113 1203 1203 1143 1223 n/a n/a nfa 1123
Pressure ratio 32 3.7 4 3.3 4.5 4.3 8 46 2.8
Bearnng type Air Adr ol oil oil Qil Air oil oil
NOx, ppm (gas fuel) 9 9 15-25 9 15 25 10 nfa nfa
Moise level, dB 65@10m | 65@10m 65@1m n/a 70@1m 75@1m n/a 85@1m 55@7m
Life, hr 40,000 40,000 54,000 80,000 [ 60,000 n/a n/a n/a n/a
Gen. type dFate | FFAA RN fred R R ] dRats | Feae | deay

Capstone C30 (30kW)

T100 microturbine

[firvec

Capstone C30 (30kW) Ingersoll—-Rand (70kW)
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Electrical efficiency = 40%
*  NOx =7 PPM on natural gas fuel
+  Multi-fuel capability
+ 11,000 hour between major overhaul
= System cost = $500USKW

DOE Advanced Microturbine System Goals

FYO0D - 6 Awards
* Ingersoll-Rand
ruUTC

' GE

* Honeywell

¥ Capstone

¥ Solar

2000

¥ 17-30% Efficiency (LHV*)
* Double digit ppm NO,

Average cost share
program - 50%, staged
development - 30, 45, 60%

2007

* 40% Efficiency (LHV")
* Single digit ppm NO,

* Lowar Haating Vaius

18 7. Advanced Microturbine System Project (DOE)

=7t e o X372
« ATS (Advanced Turbine System) Department of Energy
* NGTS (Next Generation Turbine System) Departmentof Energy
* GRI (Gas Research Institute) N/A

Oj= | « ULEGT(Ultra—Low Emission Gas Turbine) Califomia Energy Commission
« HEET (High Efficiency Engines and Turbine) Department of Energy
* AMT (Advanced Microturbine) Department of Energy
« IHPTET (Integrated High Performance Turbine) Department of Defense

o | ° New Sunshine Project NEDO

== | +Gas turbine/Fuel Cell Hybrid power system NEDO
* Montreal Gas Turbine Project N/A

o » CAMEGT (Cleaner & More Efficient Gas Turbine) European Commission
* Small Gas Turbine Project European Commission
» AITEB (Aerothermal Investigations on Turbine Endwalls and Blades) N/A
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2012 2013 2014 2015 2016 2017 2018
Gas Gas Gas Gas Gas Gas Gas
mUnder S0KW 879 1,084 1,169 1,266 1,365 1463 1,570
m50-250 kW 6,182 6318 6734 7,189 7,658 8,074 8,536
250 - 1500kW. 2,890 5329 5666 6022 6,364 6893 7.046
1500 KW and Up 288 23 308 328 340 356 372

Total 12,239 13,024 ‘ 13,878 14,805 15,727 16,586 17,524

J8 9. AUE AF LN AA> O A MY (MATEA, 1500kW O] St)
ZEX: Power systems research 2013

$3,500,000

$3,000,000

1MW Reciprocating Engine

Total  $2,500,000 ]
Cost of
Ownership $2,000,000 -

+$300,000

$1.500,000 - C1000 MicroTurbine

$1,000,000

$500,000 T T :

Year
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[3] Micro gas turbines, risks and markets, H. Saito et al., IMIA conference 2003
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