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A Thermodynamic Study on Exhaust Heated Gas Turbine Cycle

k&£ R 9 4 Hrr o 2 B
J. K Park, S C. Ohy, O. Y. Yang

ABSTRACT

An exhaust-heated gas turbine cycle eqﬁipped with a waste heat recovery boiler and ammonia absorption-
type refrigerator using waste heat is newly devised and analyzed. The general performance of this cycle
is compared with that of the conventional gas turbine cycle.

This cycle shows a potential high efficiency. When 1500K of gas turbine inlet temperature the efficiency
is 53 percent as compared to 45 percent for a conventional combined cycle. Suction cooling of this cycle
leads to improve the thermal efficiency and the specific output.
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(a) Simple Cycle(SGT)
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(¢c) Gas-Steam Combined Cycle(GSCGT)

K : Compressor

F . Furnace

L ¢ Power Qutput
P : Water Pump

(d) Suction Cooling Gas-Steam Combined Cycle

(SCCGT)

GT : Gas Turbine
ST Steam Turbine

: Condenser

W I Suction Cooler

WHRE : Waste Heat Recovery Boiler
AK : Ammonia Absorption-type Refrigerator

Fig.1 Arrangements of Various Exhaust Heated Gas Turbine
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Table 1

a7l FHX Zr28ylo) f4g 4984 A+

Assumptions for the calculation of the design point performance

Compressor adiabatic efficiency
(ras Turbine adiabatic efficiency
Steam Turbine adiabatic efficiency
Combustion efficiency
Mechanical efficiency
Water pump efficiency
Heat exchanger efficiency
air side
gas side
Suction cooler efficiency
air side
brine side
Pressure loss rate
heat exchanger(furnace)
exhaust duct
stiction cooler
waste heat recovery boiler
gas side
water (steam) side
Leakage loss rate
COMPressor
turbine
heat exchanger(furnace)
condenser
Waste heat recovery boiler
Water pump
inlet temperature
inlet pressure
superheater
outlet temperature
outlet pressure
Ammonia absorption-type refrigerator
Ambient temperature
Evaporating temperature
Brine(CaCl 29.9%) mass flow rate
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=0.87
=0.85
=0.8%
=(0.98
=0.99
=090

=0.90
=(.90

=0.8D
=0.81

=002
=001
=0.03

=0.03
=003

=0.005
=0.005
=0.005
=0.005

=0.1013MPa

=773K
=5.0MP3a

=273, 288, 303, 318K
=273, 258, 243, 228K

= (.38kg/s
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