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Performance calculation of compressor based on

object-oriented method

ZHENG Hong-tao,. PAN Fu-mins” YANG Ren
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Harbin Engineering University, Harbin 150001, China)

Abstract : \ A characteristic prediction method was proposed and variable specific heat cal-
culation was applied to the performance analysis and programming of compressor based on
object-oriented theory. Also, a method named particle swarm optimization (PSO) based on
back propagation(BP) neural network was presented by combining the global optimization a-
bility of the PSO with the local optimization ability of the BP neural network, and the pre-
diction error and fitting error were analyzed. The fitting error is mostly within 0. 5% while
the highest prediction error is within 0. 8% ; and both the fitting accuracy and prediction ac-
curacy could meet the requirements. Variable specific heat calculation method was applied to
the compressor performance calculation, and object-oriented method was used to build the
compressor performance computing program. Compared with several working condition
points of the compressor, the output parameter errors are less than 1. 12%. Therefore, the
characteristic prediction method and performance mathematical model are suitable for com-
pressor performance calculation, and the compressor calculation procedure is also suitable

for gas turbine performance calculation.

Key words: compressor characteristics; performance calculation; object-oriented;
particle swarm optimization (PSO); neural network;

variable specific heat
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Table 1 Fitting error analysis of a compressor
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Table 2 Prediction error analysis of a compressor

e rr’ , BP x  PSO-BP
CRUSC (9 (R G;)Ew&(ﬁmfﬁwﬁi

& i) %/%  BP) %

0.5 0.261 0.215 0.217 0.21 0.217 0.19
0.5 0.291 0.207 0.207 0 0.204 0.27
0.5 0.312 0.193 0.196 0.28 0.191 0.27
0.6 0.340 0.272 0.275 0.38 0.272 0.02
0.6 0.361 0.266 0.273 0.72 0.270 0.37
0.6 0.398 0.248 0.249 0.16 0.254 0.67
0.7 0.446 0.355 0.362 0.76 0.357 0. 24
0.7 0.512 0.352 0.345 0.68 0.345 0.67
0.7 0.526 0.335 0.328 —-0:68-_0.328 0. 64
0.8 0.623 0.491 -0.492 _0.16 0.499 0. 82
0.8 0.653 0.456 0.459 0.28 0.451 0. 54
0.80.662 "0.434 0.432 .18 _70.429 0. 49
0.9-0.758 0.679% 0.680\ 0.13 0.681 0.24
0.9 0770 0.667 0.667 10.02 0.665 0.18
0.9 0.784_ 0.639) 0.634 _0.50 0.636 0. 31
1.0 0.874 /0.8783 0.878 0.45 0.878 0. 45
1.00:893 07808 0.804 0.39 0.804 0. 37
1007907 0.709 0.715 0.64 0.712 0.32
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Table-3" "Inlet parameters-analysis of a compressor

DG A A DR /A O S/ SEBR i i /

EMEZTY% K MPa (o/mimy b
100 300.00 0.099352 7436 4.57
80 300.00 0.099678 7034 4.20
70 300.00 0.099843 6820 4.00
50 300.00 0.100196 6450 3.53
35 300.00 0.100471 6168 3.12
30 300.00 0.100569 5977 2.94
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Table 4 Outlet parameters analysis of a compressor

SPRfE/ HERE/ WERZE/  SPREE/ O HERE/ O BEEIRE/ LRERE O AR HEUR
(kg/s) (kg/s) % K K % WFE/kW  TIR/KW  RE/%
82.11 81.96 0.18 486. 1 184. 16 0. 34 15286.0  15312.61 1.12
75.18 75.43 0.33 472.9 471. 30 0. 34 13160.3  13068.76 0. 70
71.26 71.45 0.27 465.7 464. 38 0.28 11955.1  11870.08 0.71
62. 62 62. 84 0.35 449. 4 148. 02 0.31 94162. 3 9383. 85 0.83
54.74 55. 24 0.91 432.6 431.76 0.19 7332.5 7329.53 0.04
51. 60 52.15 1.07 425.5 424. 49 0.24 6538.9 6532. 45 0.10
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