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Design for Landfill Gas Appliation by Low Calorific Gas
Turbine and Green House Optimization Technology

Kwang—beom Hur*, Jung—keuk Park, Jung—bin Lee, Sang—gyu Rhim

Low Calorific Gas Turbine (LCGT) has been developed as a next generation power system using landfill gas (LFG)
and biogas made from various organic wastes, food Waste, waste water and Livestock biogas. Low calorific fuel purification by
pretreatment system and carbon dioxide fixation by green house system are very important design target for the optimum
applications of LCGT. Main troubles of Low Calorific Gas Turbine system was derived from the impurities such as hydro sulfide,
siloxane, water contained in biogas. Even if the quality of the bio fuel is not better than natural gas, LCGT may take low quality
gas fuel and environmental friendly power system. The mechanical characterisitics of LCGT system is a high energy efficiency
(>70%), wide range of output power (30 kW - 30 MW class) and very clean emission from power system (low NOx). A green
house has been designed for four different carbon dioxide concentration from ambient air to 2000 ppm by utilizing the exhaust
gas and hot water from LCGT system. LCGT is expected to contribute achieving the target of Renewable Portfolio Standards (RPS).
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Table 1. Type of microbiological metabolisms

Energy source
Electron Type of respiration
Electron donor
acceptor
Organics 02 Oxygen
NHs, NO,, H.S, S;0s, etc [07) respiration
Oxygen
. respiration
Organics Anoxic respiration
Fermentation
Organics, Hs Anaerobic
Organics respiration
Fermentation
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Table 2. Performance of LCGT(Solar turbine, USA)®

Turbine | Unfired Steam [Steam Flow, HRSG
Power, | Exhaust Flow Fired to 1540C
Product .
MWE | Energy,

GJ/hr Kg/sec | Eff, % | Kg/sec | Eff, %

Centaur 40| 35 30.8 2.4 65 13.66 80

Centaur 50 | 4.6 37.0 3.2 70 14.07 80
Mercury 50 | 4.6 235 2.0 65 13.75 80
Taurus 60 | 5.7 425 3.8 il 16.45 82
Mars 100 | 10.7 771 6.54 7 30.98 81
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