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Study on Improvement of Operation Economy of Civil Aircraft

Water and Waste System

ZHANG Xueping
(Shanghai Aircraft Design and Research Institute, Commercial Aircraft Corporation of

China, Ltd., Shanghai 201210, China)

Abstract: Based on the green design concept of environmental protection and the pursuit of economy for civil air-
craft, the weight loss is a key consideration factor in aircraft design. How to balance the relationship of water car—
rying capacity and water supplying capacity of civil aircraft is essential to reduce the operation carrying capacity of
civil aircraft water and waste system, and improve the operation economy of flight route. On the basis of the re-
search of route water consumption statistics, the calculation technology of water demand for route operation is
given. According to the distribution characteristic of the flight hour in our country, the subsection water fill design
technology based on the flight time and attendant number is proposed, and its water level function is verified. The
results show that, in comparison with the data of other aircraft types, the water calculation technology for flight
route requirement given in this paper is effective. The subsection water fill technology can reduce the operation
weight of water and waste system in route operation effectively, and improve the operation economy of the civil air-
craft water and waste system.
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Table 1 Volume calculation of the required potable water

Pk 251 NG/ % 5.3 h N A HIK &
B — U b Uk T A 100 v,
I QUL =Y 40 VX 40%
B—WK%kTF 100 v,
9 WRET 65 V, X 65%
RHHIK 100 V,
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Table 2 Comparison of the calculation result between the trunk aircraft in this document and others

ML J3E % KA AP/ L KA B AR E/L
TR 181 194 1 1.07
B737-600/700/800/900 132/149/189/215 151/189/227 1 1.10/0.98/0.97/1.02
A319/A320/A321 142/180/220 200 1 1.36/1.08/0. 88
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Table 3 Comparison of the calculation result between the
wide—body in this document and that of others

HLAY FEYE  KRIARBUL  KAECE ABAIKE/L
FERTRHL 450 1086 2 2.41

B787 450 1086 2 2.27

A350 450 1086 2 2.36

X F T4 RHL, A SC TS5 AT F B737 .
A320, N34 7K 5 85 Kol 25 4 17. 75 %6 (AU A 51
BLAL) , fe /M 22 4 0. 93 % , {81 K38 43 HL 1Y 45 3
A X TR AR &ML, A SO 45 R 5 B78T.

A350 Mt , N3 FH K B WA &, 5 i KA 22 0 R
5.8%,
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Fig. 4 Proportion of operation weight of
WWS for the trunk aircraft
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Fig.5 Information of the required water level if one trunk
aircraft in different time, vary passenger numbers
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Table 4 The operation information of typical course

2 CATEER KT/ Rk Fﬁﬂ“ﬁu?k g3 Bk ﬂwﬁﬁ@% AWARIEE WAKE R
km h L KL/ %% JKHE/L HoK /L JihE kg HE/ %
b —A e 400 251 32.58 25 43 130 130 76
bt 1200 22 65.16 50 86 87 87 51
Jest— M 2 300 243 97.74 75 129 44 44 24
Lil—5EAF 3800 255 162. 90 100 173 0 0 0
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Table 5 The information of required water level of typical course
s P ALk ™ 43 - RV M B MR Y T

L 7R iy 4 B K ZEr ol B =X
M fsk  CATHE B /km /v AT /b BT K /L koK & /L KA/ % it /kg i 1T kg

1 0~600 14.5 251.3 32.58 43 25 130 31.85

2 700~1 200 38 2.6 65.16 86 50 87 35.67

3 1 300~2 300 34 2)3.6 97.74 129 75 44 11. 50

4 2 400~3 800 13.5 2]5. 3 162. 90 171 100 0 0
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Table 6 The affected DOC contributed by the
reduced operation weight

i H o /b il
R AR kg i 2> 79. 00
b FR B % B2 DOC 3 1/ (Tt - fii B 1) o 110. 38
T RRAER B DOC K/ (T - fii B 1) k> 55.19
DOC 6/ (Gt i Bt ) o 87. 20




152 i as TR

Lk 13 %

K6 AT LLE iz 8 BT 8 79 kg i, Al
B DOC A LAy /b 87. 27t

3 SEmkIKGLThEEIZIT
3.1 SEMAKKAMIfEETZIM AKX

b TN 7K 8 55 2 TCHLAE T oz o 0 1) AT A
FERME S5 Z — o RHLAE i ol a2 LR AT I
7RI e N B3 o K R g5 B b f ik % Sk i
2 Ml TN K 2 X KRR BEAT IR A o AR T 4k
1z E NG O R B T B K K AL AT LA A AR GE A 3
T ) 55 F 18], M 8 N 5% AT ARG 2. 199 Fo oK A 47
BAE B BRI A K AL, B AN K i e v 5 4 41 20
BRI a1 6 T .

E2 S ST S U2 G

R K2 B RGHAT KRk
USSR HEREEN UNEIDA Iok#EAE PUE, D)
Kk W 7K 5

K6 BALCHLBI A o3 Bk A7 25 9%

Fig. 6 The operation step of pre—selcetion
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Table 7 The internal control decision of WWSCP

(I0C-A)iiiE A (IOC-B)iEiE B wwscCPp

e WWSCP % #
Valid Signal Valid Signal ~ FIWI
AL29 55 A2 A
Yes  25%  Yes  25% 25% 5 i AR 5 —
H
L AL29fF A AR
Yes  25%  ves 50y DCRuNFIl e e m R
Level g
Default Fill {£ — i i 2§ ) 18
Yes X Noo X el W5 BT
Default Fill AT — i 1 5 4 i
Noo X No X el R 2T
- B B B Default Fill fF — i i 8% % i
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Fig.7 The control logical flow chart of pre—selection
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Table 8 The test result of pre—selection on test rig
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