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Fig.5 The BWB configuration aircraft of the AGILE program
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Fig.2 Mass balance of icing surface micro-elements Fig.3  Energy balance of icing surface micro-elements
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&1 oMiHEREH
Table 1 Six calculation conditions
% mES 1 bk 5 i'l_lr TI1J ;'.'m'i.._li'f LWC/ B [ /s
I (") ( [gem")
| 1 500 0.40 3 & .46 260
2 500 (.35 | 5 0.52 260
34000  0.40 | 5 0.52 260
1 4 000 4 L L5 .30 260
5 6 3 3 25 L4 208
b 2 500 0.40 3 | 0.41 254
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W4 F,.F, .Fifz &
Fig.4 Planeof F,, F,, F,

(d) Case 4 (e) Case 5 (f) Case 6
5 & LIRS F oLk B F i RS ks & a6z
Fig.5 Liquid water content distribution of I section around nose under conditions in Table 1
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Fig.6  Recommended installation range of ice detector E5F, F1F, 5314832 FA. B. C. D4&.,
WP A AZABCDR) ANIE & RE LK IRMFM AL E XI5, RRAFIZIUIBHZHN e XIFHA .
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(a) Distribution of local collection coefficient on whole
detector surface

(b) Liquid water content distribution on surface of detector (b) Distribution of local collection coefficient on probe
7 1 FHEMAERREENRES KSR =B P8 it 1 F Jo) 8 Uig B AR (R 9480 2% i #1943 A

Fig.7 Liquid water content distribution around and on sur- Fig.8 Distribution of local collection coefficient on detector

face of detector of Case 1 surface of Case 1
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ZIKBEER A5 FE. BIMREANFR, WMR2FR.

T2 OMKEEESR

Table 2 lIcing intensity level

W St PREHETPR SRAVIK R RET IR

=5 o 4w B S
: - 1.0 1.1~—~2.0 20

RAE AN EKIRNEN TERE, HRLREESKEEILR0.5mmE, HNRSAF
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ZKER, ITEESEGMERMERNEE (A ANEMLZHNEOLHNEAREKEE (95
AAAS FIAS,) o

RINIFEIKFH TRNBIRARAEKRE . 1B O KEREMYIE L KRERNTT
HER

=3 WSS KRR

Table 3 Icing intensity of dete ctor

1 S=1lgigsik  J=021 8% J=0.17 @5k
4 J=015885 J=01288# J=0.14 5555
J=20MmEN =033 F=0.23 K

BEXEERE, REFMHAT, FIKRALANEBEKRE, EREMORESBEK; M
ZptilfE A M BRI S KR E ) 5545 7K . RN B EGRERNME T L aitE O MYIE R4 KR
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Tahle 5 Comparison of maximum icing thickness on
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Table 2  Partial data set

B SRR p—_—
K s C M n D
o] 5 1 l. 466 7 0. 647 2 0. 147 4 0. 300 0 0.083 4 0,022 3 2
o £ 2 2,880 0 1.325 1 0.266 0 (0. 300 0 0. 146 2 0.027 0 4
o] £ 3 0,600 0 0.302 0 0.3000 0. 3000 0.066 7 0.033 6 l
o] 25 1 999 l. 636 8 0. 683 6 0,089 0 0. 500 0 0.092 5 0,017 5 3
[ 2 2 000 2,400 0 1.073 2 0.184 9 0. 466 7 0.132 4 0.024 4 3

AT IEMBIEANR N Hro3 K 2 AERE, A XEBE T Matlab 2 & HL T — 1200
km x 200 kmggzsigy, AT R (G ERIT /3) 40~70Z =28 MR B 10~ 402828
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EARREHMBR, VBSERASHAH. ERENZNTRZTRNSHERRE, RIE\ESCH
FITHAR, IEITRER ‘WBRFPX”, KEL (1) ~30 (2) HEFDRE R REDR
x&, AKX Q) ~xX (4) WHEEDNE, MIER—DTEIRRMNE BREXHEH2. 1
THSBEFTETTE, HENENNNBIEEN—MEREEE.

- 66 -



2024 % 01 8 JA55 96 1 TiT e

AR EIRE G 220002, SEENAT1 970AKIE 2 EE, JF30HAMIRE. NK2FR,
B EABLICEMEN SR EIERNE, KBEERAIDHINFESER 10 20 30 47, o35
K “fie Ry B £ Ffo

U HT R ZEKIEFRZ BIRBMHEIZ RS 2 XRVERME, i, AoImXOTUEir 8
BEMZ, RAZAEEZE (Maximal Information Coefficient, MIC) k¥ #-&Heir2 (8]
XM ZRBEZE—MATUNER N ZEZERXMNERGE, REBHEXMESTEHAEULR
BTEZENIFEMEXR, EMICRAILARIEIE P MEFIIEL AR, T R R
Z EBRENIFREEX . ERTEZEFERR, WZRRENEREHITMER S, S8
BEENNS B R RE KB .

BRRHFELIREKED, HPEaX. YEINZHEHRETE, NxNyNEEEATARERA:

[(x,y) = Jcl.x‘:l}']ri (2, y) log, % (15)

XA p (X, y) AXSYREEHERS .

I (15) A, 1 (x, y) BEEX. YRR MHERMIER. AFREMEIMNITEERNEE,
X x-y BB R B B TR R 5, BEESLRX (Sy) MOBHENMTIXE (FiTy4H),
ARG HIIX, YodH, EikEa FNEERITENT:

o o ;;(X, ¥)

I(X,Y) = ; ;JU[, ¥) log, Jr—; X J”( F:'
#—, MEEZEMBXMEENH:

. I(X,Y)
I.tllnlalhlch' log, [min( |X| v ]

(17)

A BARARRENMO.6KT; McHMEBUESEE N [0, 1], McEBX, NFRREEZHE
0p S S

X EIREHR MO EAREIRHITHE XML, TEZBFNIME, 2ITEESRRRZE
FIMERME, FRMEDITERMRIFTR.

HREXERARFRERRINATERATH, XOGUEIRA M Z BMAEX MR (0. 314
™), RAETEMEXME. ERGRAERIERSFEHYRE. FHOMNRERE. WEBENHEX
MHERIT, MRMERARNAEE RS FYHRE, K2 T0. 2608, LLESHTRE, &S
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Table 3  Analysis results of correlation

&85 K S C M 7 b
K 1 0.260 8 0.0710 0.084 7 0.125 4 0.2358
5 0.260 8 1 0.224 7 0.138 6 0.191 6 0.217 2
C 0.071 0 0.040 8 1 0. 180 5 0.203 9 0.096 8
M 0.084 7 0.138 6 0.180 5 1 0.021 6 0.036 5
n 0.1254 0.191 6 0.203 9 0.021 6 1 0.197 3
D 0.2358 0.217 2 0.096 8 0.036 5 0.197 3 1

4 SHIRIES ST

4.1 SLEIRIE

|7 E 2R AR

Fig. 7  Xiamen airspace radar image
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Table 4 Comparison of actual air conditions and evaluation 4.2 #Eﬂ R OCﬁﬁ
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04y f AT, O HIZ R ESVMAEE IAUCTHE
02p/ $0.9041, NBCHSEIFIAUCIE 709742,
| : i 1 ! . BH%EEEE EF, HEASHTIZAE

0 02 04 06 0810 emmgwn, wmEES.

[EF9 ROC g% = .
Fig. 9 ROC curves S %Yg
ITARBIFENTFRIESHREN RS, IUTEERCEFEERE X ARE T —HE
T8 M LA R TR RITS BT %
FECFRBUTHE:
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AT EE 1
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Fig.6 The contour of equivalent stress distribution of
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Fig.7 XY plane shear stress distribution of the coating of the three schemes with thermocouple diameter 0.5mm
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Fig.8 ¥Z plane shear stress distribution of the coating of the three schemes with thermocouple diameter 0.5mm
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Fig.9 XY plane shear stress distribution of the coating of the three schemes with thermocouple diameter 1.0mm
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Fig.10  ¥Z plane shear stress distribution of the coating of the three schemes with thermocouple diameter 1.0mm
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Fig.13 Turbine blades with integrated thermocouples Fig.14 Rotating test device
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Fig.15 Speed and vibration vs time of the test
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