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Structural design of fixed-wing tilt-rotor aircraft
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ABSTRACT

The tiltrotor fixed wing aircraft is a kind of tiltrotor aircraft which has both fixed
wing and multi rotor aircraft. The whole fuselage adopts the aerodynamic shape and
fuselage structure of the fixed wing aircraft, and the vertical takeoff and landing mode
of multi rotor, and adopts a set of mature and reliable flight control system, so that it can
get rid of the limit of the fixed wing takeoff space, take off in the multi rotor mode, and
fix it Wing mode cruise, can complete a variety of complex conditions of aerial survey,
aerial photography, investigation, combat and other tasks.

First, the advantages and disadvantages of fixed wing aircraft and multi rotor
aircraft are analyzed, then the rotor type of multi rotor, each component type of fixed
wing are determined, and the aircraft body design scheme is determined according to
the actual needs.

Secondly, the overall parameters of the tilt rotor fixed wing are designed.
According to the actual takeoff weight, range, cruise speed and other indicators, a set of
rich power system is selected for the aircraft. The dynamic layout, flight mode, airfoil
and other specific parameters of the aircraft are designed according to the tilt mode.
Then the aircraft is designed in detail to determine a series of important parameters of
key parts of the aircraft, such as wingspan, chord length, wing area, flat tail area, airfoil,
vertical tail area, airfoil, flat tail chord length, flat tail wingspan, fuselage sectional area,
fuselage length, etc.

Finally, according to the fuselage parameters of the aircraft components design,
determine the fuselage structure type, number of spacer frames, side plate type, as well
as the fuselage and wing and tail connection, wing structure type, wing beam web and
other structural parts design, tail structure type, flat tail structure type vertical tail
structure type, tail connection design, aileron elevator and rudder, etc The rudder
surface is designed. At last, each part is skinned, and the external tilting mechanism and
power are installed.

Through background research, in-depth analysis, research and development of tilt
rotor, the feasibility and system reliability of tilt rotor are verified, which provides a
platform for the improvement and expansion of tilt rotor in the future.

Key wods: Fixed wing tilt rotor; Body structure design; Tilting mechanism; Parametric
design; Power selection



BB B B et 1
0 =TT 1
1.2 TR IR IEIIIR oot 1
1.3 ML HEIL I S oottt 2

BB BBHLB BT oo, 4
2L JERTETE oot 4
i N = £ O~ AT 6
23 TNEELL oot 7
24 B TTIET oo 8

T HUERTEISEUR T oo, 12
O 1 TP 12
I 1= 57 2 e 14
I == 2 OO 14
B4 T B TETT oo 15
3.5 FET TETT vttt 15

FVUEE HUR BRI o, 17
O = Gy At TR 17
A I Ry AL O 18
==t Ry At O 20
AATEEIRBIT ZRE oottt ettt 20

BT et BIRURE 5.

ZEZETRIR oottt 24



TR N FH AR R % 2020 JEACRHE Bk ki

B—F Hit

1.15|8

MR S0 o B8 — IR L IE R S RS T i ) BRI A — R A 52
TR M NGRS b, AIETHE 1 R R FEITE RS, Lol P R T 57 KAl &
fUE RATIZM AR, (HLEL MO NI BN A A TR, KBS
@A E R BTl ZhER . WU HER UL AN R 2 MR, b
HARH A, B RN ZL & T e BB R AT 0 Wrd, Aa
LA

ML [ E BACHTIN WAT R, e 3 nl Ak ke fE, € M, AR
8, MENAESIER, AR RN R AT N KRR AR

(L) [ e 3 A e s T fE e i o8 2 e 3 s AR, [ e 3 56 sl ie
TENEE R Msh /it , AFAES TN E R R, —EREE BN T T ERNE
HANRATIIRE AT, LR

QKT WATIEH AR, wathe, BEEHIRETIMm, RYIRER 56
BRI AR RATIRES, AERR OB RO TR AENS AT, AR [ 3
KUt, Xt B SR R, B&aE X ITRE.

@EEFR, LkZAF MWL RHATIZETROEL R T, THEE
HILE AU e 3AT D9 — AN LT G RET I 2 BUE S MT LT EI 2 Thag WiTHs, U
FORPRIEGE PRI, TEREG I A S I N ) ATAESS

1.2 s heE ) % IR

1955 4F, 3 DURAE M TREIHAIFG B T XV-3 Wi e 8L, 1958
12 HSEM T E K, IR R AT IR A AT B, 1972 4E
IR TR SE B ZEFL AR R T XV-15 i e AL Bl 5, 78 1981 4E, JEE 7E XV-15
ssat 2 BAFR T N — RS YU e AL, #iar o V-22 g™, BT V-22 fi
EEHHLC 5K T 2000 20 RATIER, K18 TETIEE . N TIER KL
iR, TURAT OB T —48 V-44 W iR mbl, bl LLg kg —4
BRI R EE 15 Wi A R A, AT AR R T IR 620 A AN, fiREis ]
3000 2 B Fq .



TR R AR R 2020 Jm AR E Bk it

Bl 1-1  V-22 fa B A% i 3 AL

FNE ARG, P 7R e 3 A0 b T 3R BER I B, 76 B KT H 150
N T B LR SR AN R B R OK S A R B L IR U e 3
BEATIRZ A o

FH AR R A A m R T e B C AL T 2018 AR ERIATLE ,
BRI REBHL AR 48 CH-10 CEIL-10), RJEN 6.7 2K, LI 50 T 7
FESS# RAT 7 /N, F R K E By 350 T30, i A 3 150 T K&k /N,
ROKRATIREE 320 ToKAB/NNF, AT BEARIRIE R 7 ToK, BMBHYIE 2 Nl
T IR AE it 2 B S A SR AL — SR AT — AR T AL

Kl 1-2 R 10 fis% e 38 6 AN

1.3 s ENENX

AT 3 [ LB AR AL LA AR, A e 3R LR T
EURFENE FEFIRE ST, il o E AL H W AR5 T ML B IE AR R, IS AT RE

2



TR N FH AR R % 2020 JEACRHE Bk ki

B AL ] 5 3 KL B 2 PR IO 285K, i ] 5 3T A LRENS £E R 2 I 2% 1 N 2t AT
LRI fEutE S e BALA &AL, REGH S AR X R 2 AT I8,
Uiy, EAR, MR BT, VDL, LSRR g RALEE BRI, N
AR > v EE, JTEIRGE, BEMSFEECS IME S5 A N &



TR N FH AR R % 2020 JEACRHE Bk ki

FTE HENSHEUET
2.1 2Rt
2.1.1 &8s+

ARIH B HbRA— K ER LRA 7kg BEERLEAN, FrAATH LA
BURN—F R BTN, ZEER BT AN BT B 2 2kg DL, HHAEHTT
NWLEN JT AR AT S5 B L, — MO B A B, DR AS AT 55 3 far 2 K
9 5kg, [RIRER X RALEE BN 5kg, 45 H BLU R EAREITFSHLG

FLEEK: 1.6m-2m

AT FE A 70-80km/h

SRR N EOR AT E R T 805 T 120km/h

J G FUEE /N T 55T 40km/h

MRS TR CEENTESET: 5kg

RES T Bk K I ELAE 224 B S BUR S A UE AT )

2.1.2 B B 54

i o] s SRR s e i oy = e AN DU e 38, AR e 3 AE [ € AL B B
At B o D9 DU e AT T 3, DU e 35 Wi 5, = he R AT miAE A, = e =ik,
ANF R ALY R HL e A H ANF], Wi 05 A, e B AENL B E A E
A, (HE R AGEDE R LA

(DieRAE R CEvEdfed, REBRERN TR EIS M ESR, &K
RN IR, ML A e

m?”f%%%%ﬂ%ﬁfﬁ%&%%ﬁ% (8] (AT $2 TR E AR e 3R S5 L
S ERALHFEE

(3)/S E i 1E [ 5 FEAR SR 1 TH B e B A

@R ELSHERE LV ERES

2.1.2.1 PYjie 3 air i 505 )i 1% 2

DY e 32 At A2 L X A DY e 3 5 3 L] v 3 A) 25 4 PO i i 3R, iz 0
Fepesie X BPUREHR K 1. 3 Shefe e RYLRMATZ, 2. 4 SheR AR ER
PR ES, 4 WIEEE CBlZamE)s, RIEHRLSPITHRREFN, 1.3 5
R FZEN A AT, 2. 4 SHERMIRRFF L SAZ, KN 1. 3 TR 7]
RN A TEHT K A — AN E R T A7, ACE T8 LR AT Soinigiz sl ,

4



TR BN FH AR K2 2020 AR HA vt

BHEFENHAM 2. 4 SHERKNSAIEFETER WL E S, WL IREF = AL,
B 1. 3 5 e R MW, B3 A K KT 7> TR R, LI
RIS BRI, HLER 2R T ook, TR RAT I 013 B 3R 2. 4 SiE
Bsh s, BB CHLE KT A A B R, 1. 3 St RANRE &S
PFLEH RN P47, Nl e BIEtaTt a7y, 2. 4 SHeRMEKMEN ikt ek
e i o DU e 3 e 205 ar s sUR BEAR R, B 2. 4 SR Ouisesh 71, 1.
3 TSI Y E e R o W5 1742y 1A Ja Wi,

B 2-1 DU 3 i i 5C K 2-2 DUjie R s e 5X

2.1.2.2 = Jiie 3 Ay e AN = 11 2

= e R AT U = e RS gEF R V HERKL G, =R A E
FRAUF [ e 35 = R sURVE ST R, AN e AENLE iT 2, 55— 1MiE
BN G EREMERWEET L, YO 5RBEEFREERME T RER, JFH
HEWS o KL IV T I, SR e SRR . = e AL 3 Bk PR T 5 1)
UL 0 A VAT 2 ] i B o 2 ) T PP U e 3R 22 S ME ML 1) S 7 ) e A 52, JE
FHAE ZE AL SR 170 17 o BRI AT 088 5 R o 2 A ) 2 A3 L ) i 2 B, RAT 48
A e 2 A 0 ) T B e UG — e O AR B, e MM e 3R B L5 1) B TR
WRYE P tash e, e R RN 27 28— A e 3% 7 1R 5 e A I L 7
it e A e A B L ) A RS, AR R g, PRI A A A
ANHAEZE, A RHUERTR B Z2iasl, A AR A . = e 38 i {6t
A0 R fe e a9 A ) 7 3 W e 3R ) R 4 o) Oy SSE AR A, i — AN 22 A R L3R
Ja S € e BB BTN A, EREFRES T, WE M RREEDRy—

A



TR R AR R 2020 Jm AR E Bk it

23 SHEREEE L 04 R R

=i B = e NS AR I T B AN DO SR = A iAG e 3 2 e AL
2k b, RSB SR, s pi AR BRI TR KR (A3 fi
RER F, B RENEEN T Vv RRR E, AW L, PLERATZR A
e B AT BIEE, HLIJE S = A he R A e, =i E 18 A AR TR FR RIS
[ B KATHS 5 TR, AMEERES IR, R IR B2 B e L
BRI

2.1.3 B SE

X A R e B AA A RIS A [ e 38, JRATTRT LU B AT 25 B PRk s,
VY e 32 A% [ 5 38T 18 A2 BT A3l S U A2 5 PN Bh ks, A7 £ [ E 3RAS
PR B 77 R B AL, AR B, B3 7 LR, PR R KL
MAEGEIRSE, BRI TEiE, T =R AR E YA LL DY e 3 22, TR BN
JIRF A, HReR e R 2w, HEEW e 25, =l =Hik B2R
MR, WHRESNT), EREHNIRVE g, X T R E BB GIE %
o ankamxttl, AT =R AT SOVAYL B A6 )5 .

22 B XEENEHE

LB KL v 5 P B B 1 F B AR sl i, A8 AT I AR b B T AN AR AR
MBI B, AT v B I AL 2 F B AE 9Bl T3R5, DRI A 2 e 32 1) %
TR EAE KB EAE, ALHE BT E R DL T SOREE N

Wy = Ws + Wi + W + Wp (2-1)

Hrp, Wehilg CEE, W2 AN WTE RS UTEE

Wp NAESS B I &, A SO o AU BRI IE (L, AFEEAEFF

FTAW, %N 0
6



TR BN FH AR K2 2020 AR HA vt

W AT HINAENIA T &, X TR R ELE 7Tkg BRI HEBITEANLK L,
PR SE R AT R R B ELEN 30% A4, AT ANAEEAES
B, PrdilbEE RS, WEN 50%

Weg HEN I Z G TR R R, WL, B, 355, oA BN Y
Ji 1) 30%

W N s i &, ANk 30 6S 5300mah HLit/E A2l 77 Hiit, FELith 5
N 7909

I T LM P S o o AT AR LI R o5 B b, AR FEh Y B E AT
i BN B ) LU AT DU LR YR EN

Wy = Wg/(1—0.5—0.3) = 3.950Kg (2-2)

N T PRUE PR B TSR RS, FRATERSF Al vh R WL K HE & kg

2.3 hELL
231 mAKKITIRE

WHLAE AR R R B A KN AL T — A2 I PR, FH A MERAIS,
R JIARSE T CLTE (R B B KN O 72 KL e R 7, B bR
fITHR S RIS X R T = 2 CppV2S
T LAE 5K R AT PR ik 2R
Voax = 3\/2 (% ) (H/(Cp % p) (2-3)
E%ﬁ%ﬁﬁﬁ%ﬁﬁwéwﬂ%ﬁﬁ%%%%,wiwimiﬁ%www
A2 Rk g /m? /N ] 7 TR CHLAPEL ) R EU 0.1 I8 64T B R,

23 bR VRS T 95 p = 1.225kg/m3, WRERK KATHE N, ThELME
BATHIXNT LI R, i MATLAB A i Th 25 Lb AN 3 2407 2 [R] A6k 2 9% 2R il 28




TR N FH AR R % 2020 JEACRHE Bk ki

4 Figure 1 - 0 X
MHF) HwEE) BE((V) BA() IE(M =mD) &|FOW) #HEiH)
DEdS | hRRNODEL- S 0EH 0O

KNI A5 D EHK R
300 ‘ . : . ‘

250

Iy LE(Wikg)
3 a 3
o o o

(4]
o

0 ; | ; i ; | | ; i
0 10 20 30 40 50 60 70 80 90 100
AR AT (kg/m2)

2-5 RPN ELXRE

232 hEL

T W 22 T e LU RN S A 2 (Rl o Rk, 235 — /N ] e 3R 22 e 3R
TheE L BB VE IR = b e 35 40 7 B RN i TR Bk, BT AR IR £ i
R ThE L EUE AT U 250Wikg, SR ThE b 5 3R AT 2 18] 1) 5% 2 i
2R FL AT DU Bt B AR A A B N9k g /m2 IR L ERATT AT AAE KL B KR oA
1.25KW, KM E ;S = 0.55m?

2.4 T f1ikE

=Ah R e BB ) RS EAE TRl BTSSR . S
BRI, BERE RS SRR AL IR NS RS
RATHERIZ RSN JRIE, BB ) RGBRMUERENL MR A H B v BB
22.2V B U AENLINE VRS R R S0K 22.2V EHILHLFE N 8.4V HiH
AT AL L o U RENL A ks FE UG 4 i e 284, A2 R LIURS I i
BT B ARIIE R, R 75 ZERR IR 1) R AR R R G0y AR L4 0P AR I HL
PRAUEEUES 1 A2 rh A2 AT T il B

LB R G TAR B AR 72, ok B i A R N 53 FH 18 4% 48 Bl
TS R AR A, A RAT R B 2 B4 115 5 I R ST B A & Rk 45 RAT R
Hil2s, CATIESI SRR G A 2 E X A A AT T, IF HAR S AN B T AR
FEMLS B 7 BEPAT A RLAr & 20 Bl R IE 4R S A e ot,  Jor R E 4 i e L
iy 2 B ROk BT RE A LBAT A LB, 17 A3 45 FRUMTL IR i 2 U 75 2 Ik 4 H B

8



TR R AR R 2020 Jm AR E Bk it

HE i
R

YRS IS R 5t T e

K 2-6 ARG ITMERE

SRS RSl 1Y SRR e e s S SR R PSR U7 = R e SR DN E R R P E )
AR N =R IC R F AL RS A AT IR, R AT IS A R IS 5ok g
WU BCAH SL R F H A LA, DA SR B L AT AH B 30 g e

2.4.1 BHLAYIEREE

ZRBAR B E— NS 237, K el BRI i U
BN IAS RS ), ) — RN RS EE I 1.5 1%, R Th B bL el SRR 1 250W /kg b
PN 375W /kg |, KA E B R R DR NN 1.875KW, = ANH LI L
JINN 7.5kg.

e E BT, A AT e BT ) i, A2 F RN
BN e B DY ELCDUETER, 256 2R BIHELMIUE, AT IERET ) E
ELRIZrEC, ARTANIESR B bL B 2220 Skg BIF /1, FEEHMLMED 2.5kg HIFE 7.

T ANHLH BN 77 LR B K R = 0GRl b % 3l J Bl WL F 22
BAETFEHAMSE, DEHBIE KV H, & FHEAMGEEIRE T ByLr M
HIFE, KV RS A EE N RGN 1V B, AL S i fE st B
MU KV fH. fEMRE R T, ByLpsh i h B ia EEOR, FikATiE
M, M, PR SEE E L, (EE S R E ALk e
FA2820 595KV HMLVE AT EIER M5 /), 51 1170 MR e A~ oK FF 2
IHRL) N 500W Aids, FRANFREHR KR NIZ8 6kg idi, LB RF &3] il & 2
K, FHHAE -2 ITIRE,



TR N FH AR R % 2020 JEACRHE Bk ki

2-7 HIEzNITHEL

K 2-8 JREBITHN

FEHELEH REZ e RGBT, J[ERLTFENRENft, Waeh
JIRIWT, RS 20 /L Lk H, m&E 2R myLEEF T sunnysky
X4112S 400KV {H I EL XML, AR 1470 [IRESE, & K71 24609,

2.4.2 BB 7Rz

B B e KA R L (B AR GE, o UR A g 3 P BB k58 T HELI) S
N, RIERATR & R AT 251 60A ZheR e, nf LLRFgesH 60A 1 HLIA,
I B B YR AT LIS 2 80A (10s 1), Ff H.AJ A% 5V 5A JyHAth H 1A #5ftHi .

10



TR R AR R 2020 Jm AR E Bk it

60ARFS £

| MR 60A | BECHHHINE: S5V@2A

| BRRIEBIAE(10s) : 80A | PWMISSHiE: 50Hz-432Hz
& 639 R 77x35x14mm

BBt T8N 2-6S |

K2-9 i

11



TR BN FH AR K2 2020 AR HA vt

EBZEF HINFEESERIT
3.1 &Kt

PLE AR WL R R AR R B E N — R, BUONE B WL St iR E
JITE 73, R RHLRERSAE S i RAT RO SR B, HLIR (1SS AL AN 3 AR AT vk e E HL IR
FIvEfE, HURARGESNE KRB AL T ILR, Poh3, M3 XFRE L WA
W, AFENRPIERAESBARKEE, BT DR AR JHH
oy RIS

3.1.1 BRIpyRIE

AN TR YL FH B AU X R EEROR, ) R0, IGEMERELF,
FRRH L AR RIFMiEsE, 2a3ATthi it 2w ibe #®, JLET
T B B R R R, IR T RE IR B B A, DU T3, 1E profili
F P L IRATTARYE S e 5 B R A . RIS BTt 2R FRATAE 3 2 e Bk
T TR REE N 15%// 4 T & 2Rk E A BE12305B. CLARKY15,
SAUTER1 =3k # A

BRIE 15 - BE12305B

i24¢ 0 100.00 mm - BEiEEH T - 277.00 % 203.00 mm.

BRI#ER - CLARKY15

tZ4< - 100.00 mm - BEEE R 1 - 277.00 x 203.00 mm.

o T

BAFIR  SAUTER1

324 - 100.00 mm - B#v#Rs 5T 277.00 x 203.00 mm.

A

12



TR N FH AR R % 2020 JEACRHE Bk ki

K 3-1 kA

3.1.2 BRMF M 4T

BB EFE MRS ECAN BN EZSH R, — RN AN
JESZLATE 6 A, PR KR 5% L a] DR ARUE T 1R AT42 R LR %K, it
T B3 B AAE AT IR = A i i, Bk /INS PR, 2 L3 1 B L A
RHLMERETELF . I FRA T e B N ZIA 7 B ER, RIE KL E AR
JESZELBRATA LS LR 3N 1.96 2K, 3%K N 0.28 K. 7E profili EE&A1H
S B WL HTEE )y 22m/s, KATEEN 50m, HLEZK Y 0.28m, HFIHHE
TR A 3hvh 5t 75 1w E 2 420000, F) FH & F TH 2 A =5KCAN [ 38 (1) 7 FH BE il 28
e R At 2

———  'BE123058" at 420000 Re - Mach=0.0000 - NCr
R1" at 420000 Re 00000

’’’’ pha alpha sipha

K 3-2 Fik AR

HE AT LA H, BE12305B X 5k 38 AL 7E R A T AR EG bh ey, AT &
B, J13E REUEEF D AEE A A RN, CLARKY15 X3k #E AL A FH LL AN
1R LS SAUTERL A LT, (HF )1 REME RO —2k, DRI FRATEFF
SAUTERL 1% K 7E T+ BH Lt _EAR 3T v B E AL ) 3R, T+ RO BE LE 254
.

Kl 3-3  HLEER PR

13



TR BN FH AR K2 2020 AR HA vt

3.2 I Bi&it

PLE S CHLIE AR, ANDCERE LR R REMAT, o B WL
FAEE, HLEAR R AR IS M B B AR SE L S ORI FES, DI IRAE S5 ELS
BLHAT SR nsR AL B . LB R WAL AT BRI I B A R Sy, R AL B AT
EERAEANS WAL, PSRRI . B UYL S BETE i R a] BE A
A ZE AL 98 PR 18] (R AT 52 1 B AL B R AR, Kt Ia/ N WAT R T S5 — Ml
OB RS KR S B LI AE 0.8-1 22 [8], A SCIRATTIEEL 0.85 NHLE 5
HPEAIELG], RIHL S S,

L=196%0.85=17m (3-D

LUy 10

3-4 ML LK

HI 2 = e R a5, fr LR R S HLE R A EARN 20mm TR 4T 485 BEATIE 12,
ZAEADCRT CLFRRARHLE By, A8 T e 3 AL 2%, et i e e 5 AL ™ AT
Wo BIEHLEKEEN Im, [ER WU ER AT RO )5, & LR
AN EE, I3 230 B e AT Lk 0.5m Ak, LB AT AR 40 L E
N6, BN EE AKEN;: L=1/6=0.16mHIET T, AT A AT,
X A AT AL AL EE,

3.3 FREIT

FRA KL R —E T APER], JF BB TR EEAT LR 0 A B Y
PEf, BIOLAE RALR R AR, FREE.OBOL, B, REH WL UTESs
MEZFBZ—, PRI MRS WL IR ENE, FItRATRA L
IXFREAAE N R EARA, ERAE IR SER R, JF T, 3K
I £ NACA0012 /K- R R AR A, JK-FREEEERATEN 0.6m, JE5%

14



TR BN FH AR K2 2020 AR HA vt

EERATHCA 3, RISFREMZKAL = 0.6/3 = 0.2m/5fM 10 B, XFEHEA L
fi (R AR e

3.4 EEWIT

KHLA R R AR A [ E RO WAL A ARy, KL R R B N IR E AR
MER, VARER, TR REENNERSEZMAERLN, AR/ ELR
EETAFEP KPR, FATEFIEE Ry IR, BEREMTEE
FEELXER, FRESHIEZ ARG, ERA TS LS TFRELME
TPRE LY. EREERMFEMNEE S TREMEMFE NS FRIEEY NACA0012, fE5%
EEIRAITHON 1.5, FRMREEAZKN 0.2m, Ja8fM 15 &, EREFEDRN;

L=02%15=0.3m (3-2)

3.5 fle it

DUONASSCBETE CHLAAF AERE DU AR 55 i Bh 42 il e T, DAt RL A e T LAY
BAEHLE L Aw R B R, B3R BRI A A S AR . ViR
UE WAL 5 A 9 AN SEAE T 2, DAL T v 38 8 7y [ 52 K B AR — E O
FEM R RRCTE A R, FETEVE 35205 1 R RS ANBER K, BATIGZ KN 0.3, X
LRy 0.28m, AL 3 #52 Kt )y

L =0.28%0.3 =0.084m (3-3)

Fi 3 ) L T AR S L A B AR 2 EEIRATTIC 0.2, PRI 3 Fy T A,

S =0.5488 % 0.2 * 0.5 = 0.05488m? (3-4)

15



TR BN FH AR K2 2020 AR HA vt

WA L5 B HATREW H B R E Ky,
L = 0.05488/0.084 = 0.66m (3-5)
THEEAE T BT I 5 KT 28 IR AR Z LE Dy 0.3 AT, 5 ez S
e E M ] 0.3 #EAT I, THEEAERKBIE DY 0.4m, JEPONHER, 2K
FARGZK LB 0.2, PIULTHEEAETZ KN 0.04m. THEEAETH AR Y
S =0.4*0.04 = 0.016m? (3-6)
THEEMEIL IEHL S R R 22 3 o D7 TRIRETR SE 7 A i R 5 AR 2 2 ek,
IFEFERCY 0.2, PIHTSZK RSN 0.04m, KN 0.2m, J7 BRI AN
S =0.2x0.04 = 0.008m? (3-7
i, KRR WS EE BT e, BRI
#3-1 BHEMSHER

PLE V2 B2
AR (m?) 0.55 0.1041 0.04796
HE (m) 1.96 0.6 0.3
5%tk 7 3 1.5
JEtm (B 0 10 15
FHXT JE E 15% 12% 12%
HA SAUTER1 NACA0012 NACA0012
R E LKL 0.3
R R 0.66
FRIZK 0.2
MERZKLE 0.2
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