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Method of Civil Aircraft Water and Waste System Icing-protection Design
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Abstract: The location of the components and lines of water and waste system(WWS) in civil aircraft are cross-
ing from the the FWD EE bin to the AFT WWS compartment along the fuselage. Temperature distribution is
complex among different zones, The system will lose function due to icing without icing protection when in low
temperature. The heater’s location is a key point but difficult to confirm, The temperature of different zones is
analyzed by using the module analysis method to confirm the icing protection areas, and the electrical heater lo-
cation confirming rule is provided. To make the icing protection efficiency maximum, the appropriate icing pro-
tection method for different components is given, and the heater electrical power calculation methods for hose,
line and tank are provided too. The icing protection method in this paper can provide the reference for civil air-
craft WWS design without the aircraft temperature distribution layout.

Key words: civil aircraft; water and waste system; icing protection areas; icing protection method; heater elec-

trical power calculation

0 3

RACIKRRERBIEI A HA R RS
B R RA K, L B & B v % R B K
A 5 Yk R K A0 T A ek F K, DA AL 5L 3R
ENEAERRE, ERAWIATRRNERER

I}

WS B B9 :2015-09-23; 8 [E HEP:2015-12-12
EIE1EE 7K T3k ,zhangxueping@ comac. cc

s, R KHLKEKFE S (Water and Waste
System, 8 WWS) i+, KB vk Th e it 2&
—NEESTE,KEKRERNKGKSETESE
HWREBKREBE. HlW0,5 KRS R EEARS R
BWKGK RGN Tk HTH I E S TI/E, W
CHLIRE ; KA/ KA AL E B RS  RAK
ETRIMEE, EMPAANRXRENI LEERE,
FENARESBKEBRE, ZREIBNEZEL TR
7. B EKEKRAERITF, BAEERS
B vk ZhBE &R I .



%1

KEREE . RAWIKEAKRGER kI8 RIT 107

BEvK I BE BT B WAL I F R — T E RN
S, RSB X R A TCHLB ik BB R T #AT T K
B, it rk E EaERETHEY R R
B TCRR & HX TR SR WNIE. R
LM R BRI 2% 5 AL BB &, A X
BRXT K R K RGBT KT R BESE . BAT, MR ZE P E
E AT RRRAE KX CHLKE KRG kI RER
T B SCHR » (L BE T8 3 X 2= 2 7] B R BF, T AR R
RABLEE KRR G R KN BRI TR KE
KRG REBEHE ARV RFZHEIS,
W R A B BB By A AR AL BK, B T BN ARIR
BEIX, BT DAE i B T 35 R v e s
BRESMARKE. B4 BANET . ZFENE
AR Z NS CHLKKE KRR BRI A X
Wit &%, HIEE R AT R STRETE .

FXRBES BT LR, 556 W= AF KR
W R R AR SRAL 20 B J5 s » X B RAL K R K
RGBS I W K3 30518 B #4770 47 B 2 K
JR 7K 2 Gt B Bl oK X358 » 45 1 3o B B B ok O 338 DR
T e 4 B0 0 $AAS B B 2K B BRI B 05 ¥ » X R A TRAL
KRR GRB 7k ST R, LR A WL
IKEIK R GEBT 20, 9 2R G2 By vk D BE B B T 4R 48
HR.

1 BRBHNBKEKRZEERHER
EfE

IR RGBT B AR B LA I A RT
PLE B EE BT F 2H EHLE KAKEKKE, AL &
PO R S 4ok 2 LB SR 0 B8 B IR A L iR I AR B B
BREXMEREX . BESFEHNEKR. R,
BB SE R AR R, KEKRRE
BB BRI AL B 52 B, PR G TR AL B AT A
IR ARG 5 % SRR SE IR BE 0 R » TR B A 3R
15 B 2 B IR IX B, RERFE

JBE 7K i 4 4 B L T 5 e AR K S T Y
R — KR T HERKKNA 7K, B#E
Tk A i RV B » S 4 7E S HE AR P 45 0K b e
B B W B A S MK BE RA 02Kk
BARERK AEFELERENIKEZERKE.
B KK B vk RGBT B, TR B IR KR A
B B Bl 0K 5 A7 X B KA B e Rk L A3

e R U iR S

M EE # 2 w5 B 5 B i K K R AL
i BA Bk 8 B A HEBO , oL B R K R K
fREEKEKREIRMEREBRES M E, #l0
KA EIKAE oK/ Hek IR B K B R S5 R
A % T /KR K A B i HL 5 W o 411 5% B2 9 £
BE. BANAKEKRENZRFTENE 1
B o

R — - —Is ituﬂiﬂ%ﬁﬁtl‘%
e | (] [mese] remesas] 0k G
A AT

A b SN T

] AOJ0CCCOoxa0 ,’7 )| §00XCO0DN0CERIITCOBRI00 //,/
(Nam?Tirg =y MR
|ﬁﬁEEﬁ@||ﬁWﬁ@||ﬁﬁHW§ﬁ@| e |Eﬁ?%| |%@#ﬁ%| 7£$7J<ﬁ@|

1 WANAKEKREZRTE
Fig.1 [Installation schematic of typical WWS
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Table 1 The WWS icing protection requitements in different area
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Fig. 2 Insert electrical heater for water supply hose
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K A HE RO B R LA BB, B W R R B
hndkas 7R BEIY R — B R, DLIA B B ok
R38R o

3.2 KB EKE.BERE

TR F0 K A8 R R R AR K SRR BRI B 4
T BR, 8 T A E REFRINEM)E S REMR,
BRI R AR A AR AR
Xt N » R B, i B B0 A 2 O B B AR I I AR
BRIl 4 B .

B4 KA EARBER R

Fig.4 Water/waste tank heater
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Fig. 5 Electrical heater for valve
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Fig. 6 Heater in servicing panel
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