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An Increasing of the Thermal and Internal Efficiency for Steam Power
Plant by Using the Best Economic Method

Abstract
The present work is devoted by an experimental study for an important parameters to

increasing the thermal and internal efficiency for a steam power plant by reducing the
condenser pressure, but there is a problem in condenser performance which is, air inter to
inside condenser prevents it to continue with the same production. The experimental work was
conducted using the steam power plant (Didacta- Italia) made in the university of Damascus/
syria .This study aim to (1) Reducing the condenser pressure to increase the thermal
efficiency, (2)The condenser efficiency must be constant with time by suction of air collection
inside the condenser to make the quantities of air (inside and outside) is equal. By Reducing
the condenser operating pressure to (0.45 bar, 0.40 bar, 0.35 bar, 0.30 bar, 0.25bar) with all
the other parameters are constant. A computer program (Fortran 90) was used . After the
measurements and calculations for each state of reduced condenser pressure were given , the
thermal efficiency increased by ratio 4.3% and the internal efficiency increased by ratio 2.1 %
when the condenser pressure reduced to 0.25bar. Also, the max. efficiency of condenser
was 80.09 % with constant production by the continuo of air suction .The results are
represented graphical and discussed. The inclusions dependent on the results of this study.
Keywords: Steam power plants, Condenser, Turbine
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1. Steam circuit measurements

position of the point Pressure (bar) Temperature °c
(5) boiler outlet 10 183
(6) super heated outlet 10 210
(8) de —superheated intake 9.45 208
(9) de-superheated outlet 9.1 198
(11) turbine intake 9.0 197
(12) turbine outlet 0.45 79
(13) condenser outlet 0.45 75

Viw =0.076mS - 7h.p. =30 min G, =7kg/h

Gv=127Kg/h T=4.1Nm., n=3170rpm

2. Cooling water circuit measurements
t,, =41°C Temperature at condenser intake
t,, =59°C Temperature at condenser outlet

Q,, = 3.8m®/h water flow rate to meter of water going to condenser

3.Air and fuel circuit (Diesel fuel) measurements

tos = 35°C burnt gas temperature at boiler intake

tog = 214°C burnt gas temperature at boiler outlet

G, =10.672Kg/h

fuel flow rate

| 4. Psychometric measurements

B =0.92bar Barometric pressure
temperature ty, =34°C Air dry
temperature t,, =30°C Air west
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