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Abstract

This paper presents a theoretical study of the effect of compression ratio,
compressor inlet temperature, and turbine inlet temperature, in addition to
their isentropic efficiency, on the performance of the open gas cycle was
studied using the computer program (EES: Engineering Equation solver), to
know the effect of these factors on the performance of the open gas cycle. The
study concluded that the thermal efficiency of the gas cycle is significantly
affected by the compression ratio, as the efficiency increases until it reaches
the maximum value at a certain amount of compression ratio, then decreases
according to the operating conditions of the cycle. The results showed that
increasing the inlet temperature of the compressor leads to a decrease in the
efficiency of the open gas cycle, while raising the inlet temperature of the
turbine increases the efficiency. The results also showed that using high
isentropic a efficiency for both the compressor and the turbine contributes
significantly to raising the thermal efficiency of the open gas cycle, as the
thermal efficiency of the cycle reached the highest value, which is (n = 0.3916)
at a compression ratio estimated at (Pr = 13) and the inlet temperature of the
compressor (T1 = 280 K) and the inlet temperature of the turbine (T3 = 1350 K),
with an isentropic efficiency of (nc = 0.88, nt = 0.9).
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