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An Improved Steady-state Simulation Algorithm Based on

Lumped Parameter Model for Condensers
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Abstract: An improved simulation algorithm is proposed to simplify the steady-state lumped parameter model for
condenser. In the improved algorithm, iterations, calculation amount and convergence time are reduced. Meanwhile, the
stability and robustness of the program are improved. This improved algorithm can be applied in the simulation for a shell
and tube water cooled condenser. Through the comparison of simulation result and experiment result,we can see that the
improved algorithm is very accurate as well as succinct.
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Fig.1 The flow chart of original Steady-state Simulation

Fig.2 The flow chart of new Steady-state Simulation
Algorithm Based on lumped parameter model for condenser
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Table 1 Structural parameters of condenser
BB HAAAE KB/ mm HEE R/ mm Heh AR = ER L AR A (mm)
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Table 2 Experimental operating points

T R AR R EERHEIK
’ TERIRLE/ C BRI/ C Rt/ (m*-h7!) KR/ C Y HIK i
1 27 19 19
2 27 19 23
3 27 19 26
4 27 19 30
5 26 21.2 6 300 32 S5CH#%E
6 26 21.2 36
7 23 18 36
8 29 25 36
9 32 27 36
F3 REFHEREBASEINEE
Table 3 Experimental data of condenser simulation input parameters
TBLA HEUE )/ kPa HEGR B2/ K I (g/s) BEIKIR /K KL/ (¢/s)

1 1 268.82 334.34 402. 15 292.19 3 188.61
2 1385.22 335.49 413.66 296.22 3210.56
3 1476.91 335.98 412.95 299.12 3196.39
4 1 609.28 338.48 421.77 303.09 3312.50
5 1 704.80 343.19 425.61 305.10 3 123.06
6 1 869.14 348.45 433.34 309.07 3069.72
7 1 823.26 349.44 379.24 309.03 3 086.39
8 1914.72 349.51 493.38 309.19 3 167.50
9 1916.93 350.10 517.74 309. 14 3299.17
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Table 4 Contract between simulation results and experimental results of condenser

- R R/ kW TR FH TR/ C HKIRE/C

e JEGE 15 EAH R/ % SCEH i HAE R/ % S LKz R/ %
1 73.53 74.73 1.63 296. 55 294.59 -0.66 297.68 297.81 0.04
2 73.11 74.59 2.02 300.41 297.96 -0.81 301.65 301.79 0.05
3 70. 88 72.54 2.34 302.95 300.48 -0.82 304.40 304.55 0.05
4 70.85 69.50 -1.90 305.92 307. 86 0.64 308.19 308.12 -0.02
5 71.31 71.61 0.41 308.43 308.23 -0.07 310.54 310.59 0.02
6 71.95 70.37 -2.20 311.87 314.02 0.69 314.65 314.56 -0.03
7 64.30 62.92 -2.15 310.50 312.98 0.80 313.99 313.91 -0.03
8 81.18 81.96 0.95 313.04 312.23 -0.26 315.30 315.39 0.03
9 85.10 85.57 0.56 313.41 313.10 -0.10 315.29 315.36 0.02
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