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Fig. 1  Ventilating system flowchart of instrument

area in the experimental spacecraft
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Fig. 2 Schematic diagram of supply-return air
of instrument area in the experimental

spacecraft
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Fig. 3 Air duct layout chart of ventilating system in

instrument area
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Tab. 1 Optimal result of ventilating system in instrument area

Bt Ve, EbREE V., [(V.—Vo/

RAESS KXE&Y PRER/mm HAEHE/mm ] o ) o -t
(m® * min 1) (m® » min~ 1) Vil/%
51 52 200 200 8.610 8. 640 0.35
52 93 200 200 8.610 8. 640 0.35
53 54 150 150 5.166 5. 280 2.21
54 89 150 150 2.583 2. 770 7.24
53 57 150 150 3. 444 3. 360 —2.44
57 90 150 150 0. 861 0. 846 —1.74
61 63 150 150 3. 444 3.510 1.92
63 65 150 150 6.027 6. 080 0.88
65 66 200 200 8.610 8. 640 0.35
94 53 200 200 8.610 8. 640 0.35
66 51 200 200 8.610 8. 640 0.35
69 72 150 150 0. 646 0.711 10. 06
72 75 150 150 1.292 1.242 —3.87
81 83 150 150 1.292 1. 320 2.17
83 85 150 150 0.646 0.692 7.12
91 61 150 150 0.861 0.843 —2.09
92 65 150 150 2.583 2.553 —1.16
93 94 200 200 8.610 8.608 —0.02
90 59 60 55 0. 861 0.843 —2.09 WA BRI
60 91 60 55 0. 861 0.843 —2.09 WA T LB E RO
57 58 120 120 2.583 2.503 —3.10 WA I BB R
54 56 120 120 2.583 2.503 —3.10 WA I BB R
89 55 120 120 2.583 2.760 6.85 A 4B %R0
74 75 150 150 2.583 2.503 —3.10 WA I 2 BRI R E
71 72 150 150 2.583 2.503 —3.10 A T4 BR AR
68 69 150 120 2.583 2. 760 6.85 A I 2 BRI E
75 77 150 150 1. 937 1.819 —6.09 A I BRI
75 76 150 150 1.937 1. 925 —0.62 w2 T4 B % XL
72 73 150 150 1. 937 1. 970 1.70 i A E 35|
69 70 150 150 1.937 2.052 5.94 i A 4B % XL
78 81 150 150 1. 937 1.819 —6.09 A 1AL BR [l R
80 81 150 150 1. 937 2.155 11.25 A I AL BR [l R
82 83 150 140 1.937 1.931 —0.31 A T BR [ X D
84 85 150 140 1. 937 1. 861 —3.92 A I B [l R
81 88 150 150 2.583 2.654 2.75 AR IV A B % K
83 87 150 130 2.583 2.558 —0.97 WA B% X0
85 86 150 120 2.583 2.553 —1.16 WA IV ZBRE RO
62 61 120 120 2.583 2. 654 2.75 IV BB [ R
64 63 120 140 2.583 2.558 —0.97 A IV BR[O
67 92 120 80 2.583 2.553 —1.16 it 55 IV 4L BR R AL
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Fig. 4 Performance curves of pipe network and fan

in instrument area after optimization
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Hydraulic simulation and optimization of

manned spacecraft ventilating system
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( 1.Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China;

2.Ensemble Department, China Academy of Space Technology, Beijing 100094, China )

Abstract: To reduce energy consumption and enhance the reliability is a key task in the design of the

manned spacecraft ventilating system. Based on the primary design of a manned spacecraft ventilating

system, a loop-based hydraulic mode of the network was established according to the designed

FORTRAN program. Results of simulating the network operation show that the actual flow rate in

certain pipes doesn't conform to the designed value. So network optimization is required. The penalty

function method is adopted for the purpose of the loop optimization and regulation. Optimal results

show that difference between actual flow rate and designed value is greatly decreased, and the pressure

head of the fan is 20% less than the original value, thus the optimization objective is achieved.

Key words: manned spacecraft; pipe network; simulation; optimization



