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CORRECT CALCULATION OF
VARYING SPECIFIC HEAT COMPRESSOR EFFICIENCY

Cui Jiya

(Dept. of Jet Propulsion, Beijing Univ. of Aeronautics and Astronautics, Beijing, 100083)

Abstract: Along with the continuous increase of pressure ratios of real com-
pressors, the error of efficiency calculation with constant specific heat isentropic in-
dex £=1. 4 becomes greater and greater. In case that the pressure ratio, initial and
final temperatures are given or experimentally measured, a correct method of vary-
ing specific heat compressor efficiency calculation is given, and results of illustra-
tions for pressure ratios from 5 to 30 by steps are tabulated. An existing paper de-
termining the isentropic index simply through initial and real final temperatures is
shown to give appreciable errors in efficiency, being even almost of same order of
magnitude as with constant specific heat. In engineering, the constant specific heat
practice has been followed habitually for a long time. A simple and convenient way
of calibration remains to be studied.
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Table 1 Computed Value of k, 1
Rough varying sp. ht. method
. Varying sp. ht. Const. sp. ht.
Given —r snethod Initial and final k for initial and final
k average sp. ht. average
T' -+
K Eoow kooow ko W kepyy M
5.0 480. 3 1. 3975 0. 8681 1.4 0.8744 1. 3946 0. 8623 1. 3945 0.8621
€0.18%) (0.72%) [(—0.21%) (—0.67%)|(—0.22%) (—0.69%)
10. 0 598.7 1.3942 0. 8472 1.4 0.8627 1. 3883 0. 8344 1. 3879 0. 8335
(0.41%) (1.83%) |(—0.43%) (—1.51%)|(—0.46%) (—1.61%)
15.0 681. 0 1. 3918 0.8326 1.4 0.8558 1. 3836 0. 8142 1. 3828 0.8125
(0.59%) (2.79%) |(—0.59%) (—2.21%)|(—0.64%) (—2.41%)
20.0 746.2 1. 3898 0. 8211 1.4 0.8508 1. 3800 0. 7983 1. 3788 0. 7957
(0.74%) (3.61%) |(—0.71%) (—2.78%)|(—0.79%) (—3.09%)
25.0 801.0 1.3881 0.8116 1.4 0. 8469 1. 3771 0.7853 1.3756 0.7819
(0.86%) (4.35%) |(—0.80%) (—3.23%)|(—0.90%) (—3.66%)
30.0 848. 8 1. 3867 0. 8034 1.4 0. 8436 1. 3747 0.7744 1. 3729 0.7701
(0.96%) (5.01%) [(—0.86%) (—3.61%)|(—0.99%) (—4.14%)
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