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Numerical Simulation of Water System Pipe Flow in Civil Aircraft
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(Shanghai Aircraft Design and Research Institute, Commercial Aircraft
Corporation of China, Ltd. , Shanghai 201210, China)

Abstract: Water system is an important system in civil aircraft. During the design of water system, the design
of pipe is a key part. The numerical simulation of pipe flow can help the design and optimization of pipe. Selec-
ting the water supply pipe in the civil aircraft water system as the research object, the water supply pipe is simu-
lated with FLOWMASTER pipe network system and CFD under different conditions of pressure differential and
wall roughness and the results of the two methods are analyzed. Comparing the simulation of the two methods,
result shows that FLOWMASTER pipe network system can obtain the main performance of pipe rapidly, accu-
rately and reliably, such as flow rate; while CFD can get detailed information of pipe flow field. In the design of
water system pipe, the two methods should be used in conjunction, playing their respective advantages, to fin-
ish the work better with the help of complementary advantages of the two methods.
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Fig.1 Water supply pipe of one civil aircraft
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Fig. 2 FLOWMASTER pipe network system model
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Fig. 3 Mesh of water supply pipe
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Fig.4 Flow rate under different inlet pressures
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Table 1 Flow rate under different inlet pressures

3 k . —3
p— HORE/(kg* m™?)

®E/  FLOWMASTER
(10’3mm) %WJ gﬁ

ABE

1 /psig RE#/%

CFD i

15 5.08
20 5.08
25 5.08
30 5.08
35 5.08

2.191 51
2.552 34
2.871 55
3.160 22
3.427 02

2.001 8 9. 48
2.328 4 9. 62
2.617 6 9.70
2.8816 9. 67
3.126 9 9. 60
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Fig.5 Flow rate under different absolute roughness
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Table 2 Flow rate under different absolute roughness

HOmE/ (kg m™3)

Ang CRMA _—
si/psis TR/ FLOWMASTER . RE/%
mm BMAR
25  5.08X10°5  3.064 98 2.676 6 14.51
25 5.08X10%  3.04206 2. 669 4 13. 96
25 5.08X10%  2.87155 2.617 6 9.70
25 5.08X10°?  2.35106 2.325 8 1.09
25 5.08X10°!  1.635 98 17633  —7.22
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Fig. 6 The chosen section
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Fig.7 Pressure cloud picture and stream lines in the
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