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Absiracl Icing on blades will seriously affect helicopter’s performance, and even result in accidents endangering the safety. Ieing Spray
Rig (ISR) for helicopter rotor blade is a simulation system used in the test of main rotator and tail rotator of helicopter, which can
artificially build cloud conditions for the icing, anti —icing and deicing tests at natural low temperature. This paper presents the
components of an ISR and the corresponding principle, and analyzes the critical techniques within the rig design and applications. As a
case study, an ISR is designed for the tail rotor test of a certain type of helicopter. For the design, the parameter of the system are
ascertained, and the equipments and configures are determined. Based on the calibration on liquid water content and cloud particle
diameter, the spray parameters adopted in course of the test are obtained. The test and the result analysis were carried out. Air atomizing
nozzles were used to make fog, and it was found that 40 nozzles in 5 rows are reasonable, and the spray density and the flow distance of
the cloud particles can meet the requirements of the test. The system can optimize the spray scheme effectively, and the liquid water
content and the cloud particle diameter can be controlled by adjusting the water pressure (0.2-0.4 MPa), the air pressure (0.3-0.4 MPa)
and the quantities of the operative nozzles (6—18). It is concluded that the experimental results are favorable. The system can work as a
good reference for the future development of a large scale ISR and similar tests.
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0 3l& M AL BT AR B T e SR ATE A R PR, TRL
ML B AT K Y 2 I A KR TR 2 450K K% Bk ﬂkﬁ*ﬂ’ﬂﬁﬁﬁ&’ﬁﬁﬁ%
PSS vk G, RHLHLIAR R Sl B = Sh % R Ak 2™ H Bij R UK FAR ST FIR SR 5 i S A i S0k . BB

W AS B A 2013-05-16 ;45 = B #1,2013-08-14
VEEEA . AH, GRIRET LT @ AGRRRERR, & F1E45:1814@163.com

B 48



J‘CM K

4@7

# L 5R 2013,31(28/29)

3 it XX (Papers)

VKA B 32 253 b T A AT R R 2, AT R R A
Bos 50 BAE 2% By Bt RE DR I IR | [ Ak A AR KU
I, SE A T AL g AT R R AT A S TR, A
AL B AR i 56 Y T B DL A 22—, &5 DK 3 BTe] A
P A MR RS | N TR 25 0K =55 26 F, B RO AN RER U
e WG i B2 AN i) 4 (R SR & B = S5 AL T ELAR A A
AR TR AT ] o R R S I T R A AR
IR UG A5 1, H0 A AT W B e 4, N K AT 5 o0 19
WEI 3 3 T BT AL 0 2 A S T LR B IR
AN IR BR KU AF O i R A A PE R A S Ko R
BRUKRES) o M2 WA 2w iis A B T EIHLAE WA
I TR B S S5k B s o PR E AT R R
W 35 A A DR, — 9 T LT LR 2 B B KK 5 — R
T AL RS DK LI, R AR LB X e — i e &,
FEAS RSP T8 36 K A OG WIS EA T /0 BRI AN TR

AR SCE IR S5 VK RS (Y 2R G820 R M AR IR 3 M it
Lo sk A e f0 5C B R )L, BT i T R B TR
AKX I 0 25 DRI B, WA K E i K m R T AR bR
JE , B R A TR T W2 28, R R AT SRk

1 HFkEHEEREAR R T(ERE

LUK B R —E R ARG, EE R OKIRRSE UH
YL W% RG L ML R 4 WO BiE ARG EBE R
G AL IR B E LR T S . BOKIRAR G R &
Geak B v I i Al 7K B s 100 ) e A R A IS AT
P22 S A W58 25 T L (RS 8 ) T o, BT 5 (K 2 25,
Zeid L 1) MR B 5 4 KR T TR B T A Bk S8 B
XTI 55 W A K it Mo ZERL T HAR P ] . R G AN 1A 1
J7s o

K
w EFK
K
: f
Rk
K
el Febki
e

1 Bl R RSGRE
Fig. 1 Schematic diagram of icing spray rig
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Fig. 2 The NRC icing spray rig
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Fig. 3 Schematic diagram of water disposal system
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Fig. 4 Air atomization nozzles
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Fig. 5 Schematic diagram of air disposal system
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Fig. 6 Technics flow chart of water disposal system
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Fig. 7 Process flow chart of air disposal system
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Table 1 Calbration of spray parameters
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