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JIPHE A FE PR ) A A . B LRSI KR FE N R AR &, KR 0%,
THE KR 18m B BT XS B Iz KGR B NS AR i« FIF MATLAB #44
KAETTAE, KON 12m/s B, BNAESRE T MM ARN 1.2319° , NEHRET
] () KIS 1.2064° ,1.2064° ,1.2148° ,1.2233° . VRARIING 7K IR BE RO
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43519 0.6857m, 17.7614m.
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HRECN 36m/s B, XA A 9.6592° 5 ANEFIEMAMKIKN 9.4814° , 9.4814°
9.5399° , 9.5992° ; VEARIMNZKIREEAFBN 427 70N 0.7086m, 18.4906m;
w5 — T EE 5K I My 20.9997° #LAANAT e f /N T 5° FNARBE S M /N
T 16° NLREAT, BRI E YRR, R 051K 18m B T8I
Y EY)ER I T 2280kg B, VAR INZ KRS A 0.9848m; WAl i 4.4737°
R AN 15.9748° 5 NMEIE TH & I TAERCR G 5, FH W BRI 5t &2 7T LAAE
2280kg (&AM 3T &E 3G i
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BRIKIIESE 1.5m/s NBETHfadr, Wi a—AR s 107 T i e 5E Ak i
RV BRI E R R . DU BE SR BRI BN R AR B, TE/KIRAN 16m B %
FEANAR AR A /N T 5° , 20m B e — T BE S KPR M /T 16°
(LI ZEAE o Bl 1 B EE BRI TR b AT AE AE o B MATLAB 443K R4S
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B TR AN 4.6784° . 4.6784° | 4.7929° | 4.9032° , FFRAINZIK
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ARG RAEEMANUT, ERARFERIRNZRS A 5 R, H1E 2
TTHZN A ST RIARGNEN S, st E e 5. KM E BRI
B, AT B A KR FEE AN i 1 DX 35k LS A AR (A BT SR AT E DN

1.2, EEALBERREE

(1) VAR RS BN B4 2m, & 2m I E A, B EA 1000kg;

(2) WEIL 47T, FHKERN In, BN 50mm, JiEAN 10kg;

(3) KAEBNARGLHEAE DK In, 4ME 30mm FIZH EELAREA, &%
25 AN s FE A 100kg;

(4) BBE R o 55 5 B RE Ak I D 42 07 Tm) S5 PR ) e F ANiEEI 16 2, 75 U
SHEHEAT, BUE A R

(5) MBARL A G S R HLR M) it 5 BN, S TAECR
W, N7 EHANREIEURA E, S R R R R A v B E YRR
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BATAT DA H s A5 S S8 H SR, ST R R G A E R AN
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)@ 1 BERIE KN 22, 05m (19 1T B 5 BE . B 1200kg FUEEYIER, 1Bl
KIS KR 18my #EPRFIH HIRZK 2N 1. 025X 103kg/m3 B, 115 Hik
TH KGRy 12m/s F 24m/ s B ENAR AN 4515 BN IR AR AR B2 BRETZAR . I AR Az K
TR PR B X 38

Il 2 BESRAE AR 1 BRI, VR T XU 9 36m/s IS AR AR A0 25 5 4R (1)
R B . AR AT AR (3 5 (X 4k . 85 BRI R &, (4N i) A
FEARKETT 5, Al AL AORBE S TR I e M AN 16 .

o) 3, % Rem R R, 72 /KIR 16m” 20m 2 ). /K8 8 e K m] ik 3]
1. 5m/s\ R K ATIE 2] 36m/s IS, 25 2 BT KT FIZKIRE LT (1)
RIARGEAT, HPTAFEEOL G B PR B BRI TFFREInZ K
DR EEANE SN X 380
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ARG W R i e SR S . KM EYERII R E, 7R
1R I IR AR 3 X 35 S AN AR PR AR A7 FE S AT e/ o AL

XTI 1, AR YRR H e 0 S B SR WA, EE A5 0 11 B A IR aE,
HAKFEN 22. 05m, HEAYERE 1200kg; A5 A0 R KER 1E L ZKIEN 18m., i
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B, BRI 58T A A A A B S TR S VRAR I K TR B A B3 Bl o %o B
A 35 EAT B AFDGE 3] 5 BB A it S A I B R BN S i, L 1 TR,
R TFbR A SRR A R BE AT 52 108, RS, SRz 111
fhrs TANE . AR FE R BB AR A N A, BN L RN EE A B 1 52 0 )
SR IBIAFAEIEA, FIFHFRSE PIRIE I 0P, RN . AT
JREBE 5 T T B I AT SRR, RN AR AN T AR (R P R R
L7 ) P B P A A A RN, SR (1) AR RN 7K B A5 2 BT 75 B R FH 4
B BN DLS T B (0 AR AR RS (50 R SR L R B ) TR R VA R V7 B Y

XTI 2, FRAE A H BT eh B RS B R ER, n] DR A 1A 1 A g e
Y, SRR TR G Sy 36m/s B, AR AN & AN IR I, BEACTIR AR A
(BN X 3. BESRVAT BRI T &, AN AR AT 5, Ba—
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PR B 52 f R LIRS AT, BN ER I R &, K 02k, S KIRFE AT
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DX 3o SoF B AT RO I F e — e AR, 3 R AR B SR R XD AKIREE TS
I XA BN A A S BB TR L IR AR KR B AN 50 X ks 5T /KR 77
5T RETT AL TR 0 hn . A0 . B DL B P A, T
MR BRI — @ TEIE . T RV it, BT LALE 918 2 (28l b, adid f ) 5
— AR, XEEEA S KRR E BRI T S RE KR L B X A A A
(A} A B2 TR) R 9% R IEAT 40T, DARZZKIRBE S WS R &N, XA IR £
/NT5° FlER G — T EE A BE SR e /N T 16° AR IR B N , 68 v i s
B . DUBER A E BRI o R AR &, R 7, 5 2 B KR
TH RN RGE FE B, ZKER 16m B (AN AR £ BE A 20m B ()8 I — T e S5 7K F 5 TRl 19
S RLIR I E R B S A RE A B AT R AR o B FAZ OE JE OB — {8 ] 1 B
A& O & A S

=IRBRE

1 BS EE BRSO HL R 38 A0 AN ER
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3 BBEEE TN A 9. 80655m/s2 (RFHEEE A T ), T ERAN e R 4 B 1)
2XJER 7. 85g/cm3;
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G; N Fi(i = 1,234) TN EMRFEYH SN E
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EEC{i0EivA)
L; m 50N

5. RENEMSKE
RIS B ) 75 B IRA T B L 5 . K AR B, 78

RS IR AR BRI 3 X 38 AR AR A BT SR mT BE /N o TR, 3RATT ) AR i
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K (il 1 frs), Xk, FATRESL A A, AR bR L 4N
AR BE 132 T PR A R T REAT 04, R TAR 55— AN 14 Rd N 1,
P SAER (1505 — 19 5 B8 BB B 00 ns [RIEE, RS0 — 9 ANED
N1, e EEC O n, PRI

B
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1 RS A REE
(1) REFREEAT 32 7153 H
BATTUAAL B AR X [ 5 10 e R v 5 B O B 42 R E N S 28 1, S IEAR AT 52 7
AT CankE 2 Fras)s

T.sin®.

Giri
& 2 FHRZANREE
Wb T n Bl (B 2) alwn, PRS2 s IS T MOJIF - &

)Gy AT BB A, B

SRR T ) 4K B E AT AT R, A5
{Tlcosﬂl =Fy

T,sin6; = F (5-2)

G

02 T3 7

PGy P hRAI 1R, TBALG,, . = ., gh /3. i H TR 3

EI 7
AV, & b SIERAIE, ZEE SRR R E 8T, 5K M)
R B R 90,

NFTH S, B AR T PR I U7 51 B KT T F IR



Fi = 0.625D(2 - h)v? (5-3)

PR S B I SIF e 9

EZA
_ 2 _
Fiep: = pypgnrh (5-4)

Horb h RSN KIREE, v AR AR, D NI FRR R N ELAR
(2) XHNEBEAT 32 100 M A 9P B o0 iy
XFHINE, BATAIN AT T30t ClnlEl 3 B ).

F,’fl

B 3 WEZHhothrEE
HE 2 athose’ (& 3) A, WEZH T T,w EIIG AR

F, 06 RNE, B,
SN T2 0 4K BE AT AT A, 1

T,cos0, = T;cosH,

T,sin®, = T,sin®, — G, + F (5-6)

1%

Hob GRS TS T R ), MG, = mygil FAE], T, 98 1
R IR, ST R R T 90, «

T AR R RIPE I, %A 1R AT, 7 Ch B 58— A 4 3 JE 1
STRHEREAT S (I 4 FFR):



Gl

4 WENEFESHREE

H1 70 5% A E BANANE AR P A o M S (&L 4D Jn, AT 23 AT s 2 A0
TR LENSE S, WNE R BT R R T 15
{L1T1Sin(91 — @) = %L1(G1 —F, z)cos@,

: 1 (5-T7)
L1 Tysin(y — 6,) = 5L1(G1 —F, z)cosq,

Hdp, NAE 5K RIS A
St Sa T LN, A AN B e SR AT HE) T, ST AN R K
SEOy R AR B sz Sy, Bl

Tj41c080;;1 = Ticos6;(i = 1,2,3,4)
Tiy15in0;4; = Tisin®; — (G — By ) (i = 1,2,3,4) (5-8)

HF, (= 123K HBiTNE AR RN 2ZE ), i A (5-8) f#

%5 Gi(i = 1,23 4)RRHEITNERZEI,
T HARERE (1) 7 SR, 58— TN B 0 A st AT HET
SRR A0 1L A A L MBS I 74 AT TR 5 47 T f
LiTysin(®; — ;) = - Li(G; — Fy; Jeosqi. (i =1,2,3,4) o)
5-9
LiTir1sin(; — 6i41) = %Li(Gi —Fcosq;, (1= 123,4)
B (5-9) AT, ErIR2ENE S5i-F IR MAe;( = 1,2,3,4) 1B HE
NSV
2Tisinei—(Gi—F3f )

tangp; = T, (i=1234) (5-10)

2TjcosB;
(3) XHHAH R 52 7190 5 08P B o0 dr
TR, FATRRH BTS2 S50 B CnlEl 5 o).




1
Tssinesr AT

G G

E 5 NEZASHTREE
R pT 2 & 1N %, B
Ts+Te+ Gs + Fiz g + Gy + Figgp = 0 (5-11)
SN 10 74K T S B T A T
{T6c0596 = TscosBg

Tssin96 = Tssines -3 (G}j? — F(%ij{) - (G5 —F,

5-12
@Q ( )

Gy TR BWERZEIN A GBS, GeARMIZEINE GBS, Fpy
RIS, L ARF = iy g =R My IR,
M
Py MBI . Fop HORAUNRSE B )

AR B R WIVEYIAR, 522022 0 IVE T, T EA S ZEX 8N R 70 4B 14
YEREAT A (Al 6 B ):

G Ve.
6 NiENBEFEESREE
HH JJ5E ¢ 2o BN 0P Ao B B (B 4D Jn, w430 BAYS R 6 AT
WS AEASE B, ENE 1T D1 P AT S M e A5



_ 1
LsTssin(0s — ¢5) = ELS(G}je - Fﬁﬂe)COS(Ps

1
LsTesin(@s — 0¢) + Ls(Gyy — Fzgy)sin (% - (Ps) = ELS(Gﬂ% — Fizpp)cos@s
W ATy, (ER 1S RNE ST IR @s HIR RN

2T55in95—(GH€—F

2Ts5cos0g

(5) X RHEREAT 32 170 5 0T o dr
XS HRAE, AT AT 2 0 (i 7 R0

s (5-13)

tangs =

1
TesinBst+—= T

7 WHRNSHhREE
2 oo s’ (B D pos, B nigEnz e INZAE, B

To+ Ty + Fpo g + Gg =0 (5-14)
XTARAR AT 52 B 14K R E AN T AT o, T4
T,co0s0,; = TgcosOg
{T7sin97 = TesinBg — (Gg — Fyz ) (5-15)

SO Gy — AR T O T, T, 93 SR 35— RO S
55K 77 R BEE 0, o 35— AR T BE I 2 O VF J Py  FTIBI 24
Fig g = Py S 1y B 95 LR BB 00

il

H T R B B K44, BT DA B BE BT 52 0 0 7 7] 5 R A B T A
7 1) Z B AFAE SRS 5 AT AT 38— 5 e R A BEHEAT 038 P 0 M (I 7 7))



8 WEZ NN REE
HI /RO A E AN TR T et s I (B 4D R0, mT e Al LAY s 7 A
T 6 AENSH R, XPIE B R EEAT 0 RE T B AT A5
LeTesin(0s — ) = %L6 (Gg = Fiz g)cospg
LeT7sin(¢@e — 67) = %L6(G6 — Fys ;)cos@g
For gy LB B 5 KT T ) S A
XF T T RS, AT AR R B R A O ST HE T, ORI AR R A
BEAE/KF T M A Re E 7 1A a2 7y, R

(5-16)

{ Ti41c080i41 = Ticos®; , (i=6,7, --,n)

. ! , (5-17)
Ti;15in0iy, = Tisin®; — (G —F ) » (i=67, --,n)

HofEy (=67, ) REBTREERRITEE S, Gi=67, - ,n)
RORFITINE T ZEI .

St T HoAth A B 1) D RET SR R, RS — BRI SR AT T HE

S CATT T i+ RS 1 AE S A, NN B 1R AT D1 T o AT T A

{LiTisin(ei — @) = 3Li(G — Fy; cosg;, (i=67, )

: i ] (5-18)
LiTi+1Sln((pi - ei+1) = ELI(GI - F?§_ I)COS(Pl,v (1 = 6,7’ cee ,1’1)

BARK (5-18) BTN, A HRINE S FERAe(i=67, -, n)iH
A

_ 2Tisinei—(Gi—Fﬁ¢i) i—1234 (5_10)
tang; = 2T;cosb; » ((=1234)

HoA By (i = 67, n) TR BIRMEEREFZTN: G(i=67,. n)
TR T ).

PRI, AR S AR A L L 5 & 0AA 5 /KT THI R A oy 2 1) RS R 5%
FIRAFHGKIREE B 5HZKIREE h Z AR RN
H=Y",L;sing;+h (5-11)



WRTH SRR L 5 & YAR 5 K TH R A g IR RLOR R R4
RIS AR
R =), Licos @; (5-12)
W LR S35 o M AR D R s e A U AT HE B, AT 45
(( TycosB; = 0.625 X D(2 — h)v?
{TlslnE)1 Py 9T 2h — my. -8

Tj;1c080;,, = Tjcos6; (i%5)
Ti+15in0;41 = Tisin®; — (G — F; )
] [ TecosBs = TscosBs (i=5) (5-13)
TesinBg = TssinOs — (G — Fizgp) — (Gs — Fip g

2Tisin®;—(Gj—F v
F i .
i = arctan i=12,-, n
= arcta ( 2Tjcos8; )'( e )

H= Zi=1 Lisin@; +h
\R = Y-, L;cos @;
5.1. 2 1R —HIK#R
TRIE IR g ST B AR, AR MATLAB B 4 A AT 15 21 LARG /KR FE 9 H A&
B 5 KRFE A 822 & A A4k i 25 -

30

T 3 3 T T 3 3 3 3
25+ ﬁ,

X:0.6714
20~ / Y:17.99
| |

15+~

10~

o [$2)
H

_5 r r r r r r r r r
03 03 04 045 05 055 06 065 07 075 0.8

9 MZIKRESEKRERTHZ
MIZ KR FE 5 KR FE ARG 28 (LI 9) Wl %0, M KIREE H 57 bRnz
TKURFE h BIEAR G . PEFRIZ K IR BERRIR , 0B (1) 9 7R B AR o
HH T VFARINZ K IR BEE AR R, BT CAETH RS, Al IR ARIZ KR S h AR N &R AR
&, MR A5 R, THE I KERE Y 18m B, XA ATS AN 2 1]
(VA P PR INZ KR B BB X 3, S5 R0 N R BN



& 1 AERNETFEHERNERG TR

KE (m/s) 12 24

1. 2064 4. 5360

174 TS il 1. 2064 4. 5836

RHETTMFRAA (ED 1.2148 4. 6141

1.2233 4. 6450

AR S B e (D 1.2319 4. 6763

55— SR BE 5 T TH K7 1) 2 A 0 4. 8300

()

FFARIINZ KR (m) 0. 6715 0. 6857

AR SN 4% (m) 14. 6552 17.7614
CLLES BT AEAL B ONIE )

MASTR KGE R SR abr 4 gt & (R 1) al a1, EXGEA 12m/s B, P9
TN 5 % BT [ SR AR YN 1.2064° L 1.2064° | 1.2148° . 1.2233° ; 4
WS BET M LRI 12319 . A0 L4 TR EDIRAS, U@ B &1
TARIRTS RUF o o —S&4EE S5~ P M e Mo 0 B2, Ui BH I 18 55 A — 51
I PERTENRIR o PEARIINZ KR BE AN Bl 42 2373 0. 6715m. 14. 6552m.

TR XGE A 24m/s B, PUTENE 5 R EJ7 R AR 4.5360° |
4.5836°  4.6141° | 4.6450° ; #NiH-S R EH 7 M BRI A 4. 6763° 5 KN
W BURL A FE R 5° , FH TANAM BRI 5° I, W8 ) TAR R A 22,
o ROR AR A3 K, AN -5 R BT ) IR M 238 5° IR AN il FEL, XTI A A 1
TAERCR I R KRN o 10 B i — 2% Al S i T T 7K 7 7 Rl & f R 4. 8300 J,
Ut B A R A B e A . VR AR NZ KR FE R B 242 4 BN 0. 6857,
17. 7614m.

XFFHERE TR, PTAR R &1 B 00K B S B TR A AT R R,
MATLAB %4 @45 45 T KGR AE 12m/s A 24m/s IS (AR EE R IE Can R R«



X, 33 12m/she & 45 72 R
14 : c

12~ 7

10~ 7

i

0 ’ p
0 5 10 15

X5
10 FUE 12m/s BHEE sERI A2 AR

XL, 338 24m/shd § §% 72 4K
14 T T T T T T T T

yiH

X5

11 RUR 24m/s BHEFERI AR
L& 9 M 10 HIBESEIAR, FATRT LG A Y, I XUy 12m/s 1,
A F BT IR by T WGy 24m/s I, BBE A ERBLES, AAEAE
HET AR RIS 0 -

5.2 #HR — M 5K R

5.2.1 {28 — gL
(1) RERXE A 36m/s BT &S HHIE



FORLEN 1 BT, TR Xy 36m/s I ANAR AT & 715 8N I AR A
B, BEARTERANTE R U B0 X 38 XTutk, PIERSAF A i@ 1 s sidy, DLE
VIERE) o & I R AR, AR BRI T 5° MR — T BE R B BE 51 IR
PIIESf/NT 16° NAWRFAE, R EEKIREE 18m FHATIEL, 52 EH
WIBR () ot & B P 75 1 e/ B

XTIt e @, AT BRI e R S AR (5-13) B ] TR XN
((Tycos0; = 0.625 X D(2 — h)v?
{Tlsinel = Py 9TT*h —my g

T;1c0s0;,, = TicosB; _
{Ti+1Sinei+1 = Tisinei — (Gl = Fi /%) (1 * 5)
) TecosBg = T5c0s05 -
TgsinB = Tssinbs — (G — Fiop) — (Gs — Fie ) (=)
2T;sin®;—(Gj—F.; .)
tang; = —(i=12-+, n)

2T;cos6;
H=Y",L;sing;+h
\ R =Y, L;icos @;
36m/s I, HARTANT AN MR A, BESRTIR A A ERAR HO T B X 35
(2D SRR BT EER R fe /)N B R ot 5 A Y

I AR 1 SRARSS AT R, AR KR 24m/s I, ANARS B E DT ) B
KA 4 6763°  HHEBEURL A BRI A 5° AREEIT, & XURREEIE R, Xf
TR B TAFE R 1E AR R I 52 0, DRl I i T XUk 2] 36m/s IF, ARAR R 1R
£ FE RN B J — 9 B B 5 0 DR ) e A AN /R 0 R 2R, DRI, 5 U3 DR IK o i
S AR AR B IBURH A FE 5 A Jia — 1 B B T 8 5 W R P R 9 W A 4 TR 2 A

Min My,

((Ticos0; = 0.625 x D(2 — h)v?
{Tlsinel = Py xITT°h — My g
Ti;1c0s0;,, = TjcosB; i
{Ti+1sin9i+1 = T;sin®; — (G; — F, ;) (i#5)
Tgcos0 = T5c0s05 )
{T6sin96 = Tssin@s — (Gyy — Fiepy) — (Gs — Fiz ) (i=5)

ZTisinei—(Gi—Fﬁé i) ( 12 )
1= N n
2T;jcos8; S

H=X,Lsing;+h
R=Y",L;cos @;
Q215 < 16°
\90° — @5 <5°
(3) i R BT EK ) fe /N )R
XTI, DAEEAIERI B BN R AT, AN IR A FE AN T 50 MR e — 1

st. <

tang; =




B RE SR A/ T 16° NARFKM, R ZEEXHKIRE 18m 3HT
i, 1R EYERN R ERI TR RN E, HEEDRINT:

v P NTTHGE H EBR R REGE R, BEAEZEE AN LN B KR T B
ﬂ?fﬁ’i Hm;

by EHFFRIZKIRERIX 8] . DA IF S AL B A B BT ARNZ K IR FE N A

X 18], AR s A4 X E [ha, hb].

v MIRHEKIRE H 5iz/KRE h Z [ R (5-11) v LR IR FAR
%me%E@%Hf@me%E@mamm

d R ZARER MK IR B 18m HEATIE T, SR 2 BN I MR} A BE s < 5°

5 — T E 5T I A @y < 16° HTHE KA S Heli /£ |He — 18] < epsff:

HIFEARIG IR FEEA R B, FARIRAE W~ AR P R ILIE (B 12);
e~ LI AL LT AR AT PRI 2K TR EEAT F BRI ot

HMNKEEeps,
WKREEX
J6] [Ha, Hb], ¢

v

c=(ath) /2

\ 4

& 12 ZokRiErERE

5.2.2 {8 — Sk R
G A 1 R BCE AR, I MATLAB %044 3K fig v T XU N 36m/s IRH4N
FRAN AN IR . BESTLOIR AN AR e B X 4, A5 BVE L T 2.



& 2 RER 36m/s BTSRRI HIT R

KE (m/s) 36
YR (kg) 1200
9.4814
1~4 TN 5 il 9.4814
BRHETTM RS ED 9.5399
9.5992
AR S R Je (D 9.6592
B JE — SR BE 5 T TH K7 1) 2 A 20.9997
()

TR B2 7KV (m) 0.7086
AR 82142 (m) 18. 8546

CULES BT AEAL B NI )

FHRE N 36m/s BF S FFRAR I GL TR (3R 2) a4, KGEh 36m/s BHEXARIY
R BN 9. 6592° , feJa—2RENEE S IH A 08 20.9997° , Ui BH LR 4
HER Gy BHEAT, BRI TAERCRZ BIF R M . DRk, 75 B0 5 S BRIV
B, [EAARUR R S — T RE S R I I M R BRI HEAT, TR
[ B2 2= LR AR BBl AR K

e EYER T R, DAEYIERD R RO R AR, AR A N T 5°
A G — TR BE A BE SR AN T 16° R, RAH —aikxhigk
TREE 18m FHATIE T, 152 E YRR =R AT 5 BN & . £ MATLAB K {4
flR iR R BRI R, W NRFTR:

* 3 PFTRERNSMERSITER

KE (m/s) 36

YR & (kg) 2280
4. 4244
174 TNE 5ilg-Fim 4. 4244
REFMIA (B 4. 4407
4. 4572
WA SR E T A () 4. 4737
B 5 — KA BE S T T KT 7 ) e A 15. 9748

()
TFRRHINZ 7K IR (m) 0. 9848
AR B 4% (m) 18. 4906
CULE BT AE AL B N IR )

HH A9 0T & S B SRR AR R T A R (R 3) IR, M EAERIV S E G n 2
2280kg I, RGUHC LR KA, DLIANIG S S ETT RN 4. 4737° , BJa—
SEE ST KPS [ e f 15, 9748° , FREARIINZ KR BE NGB 42 0 BN



0.9848m. 18.4906, Ay | i@ B &AL 0 TAERCR, PR A4 BRI b d
DLy NS
5.3 {IRB = WE A 53R
5.3. 1 {RE=EL

BTG IR, 7R BN RIARGEIAT IR, TR RG W ] U T E
WEE S . KIEEM BRI R, 1R 1 RZ KR FE R 21 X 3850 A A0 A o ks
AR ATRE /N Rltk, BT RAAE )@ 2 (2l b, JEId sl e — A T X, R
FERL S | RN B BRI o1 B S0 /KRB T 3l X380 A AR IR AR A B TRD 1 5% &
AT AT, CARZZKIREE . WiEshio S &/, N miRHA /N T 5° e —1
R A EE S IR I/ T 160 WU, (AT A e EE R A S . DU
KEMBEYER RS A R R, P HE, XS i R KL A X e xR,
KR 16m IS FR)ERAR A1 B2 AN 20m IS () 85— 1 SR E S5 7K1 D7 1) 1) SR A R 20 PRI B
JIER B SR AT R . PR B ] W RIA A 1550 T &M% |
TARAEKF IR, 75 EO A — B TAZ IE
((T,cosB; = 0.625D(2 — h)v? + 374Dhv?
{ T;sinB; = py, , gTr?h — My g

Tj+1c0s0i,, = TjcosB; + ﬁ7j<i
. . (i#5)

Ti+151n61+1 = TiSIHGi = (Gl - F/_?_ i)
TecosBg = TscosBs + Fy o + F g

. : (i=5)

<{Qsmﬂ6='&mn95—(Gﬁ-—Fﬁﬁ)—(Gs—Fﬁs)
2Tisinei—(Gi—F§£ i) )
@; = arctan( Py ) (1 =12, n)

H=Y",L;sing;+h
R =¥ Licos ¢
16 < H <20
¢op=<16"°
\90 — (013 <5 Y
5.3. 2 {RBI = K R
(1) H%E 85 X PP FR AR I 5200 4317
8 H BT gh nT A R T S I~ VIR R BE A K, TERR T — AR — ) 2 A
T, B HARAR s HONE A, BRI KIREH = 18m. #i%E &KL = 22.05m.
KGE N 36m/s. BEIERFE AN1200kg HKER ILEUKEE N 1.5m/s; R4 T
A AT VLR A3 ARl e 20 5 ) B Al 1 e, ARSI LR
L

HorP s — i KR



x4 BWBRSHNEELH

B E S I 11 111 IV V
HIHEEKE(m) | 0.078 0.105 0. 120 0. 150 0. 180
BEEETTEL () 283 210 184 147 123

O/ I B R R 5 X DA FE A (R 5 1

*® 5 BKERLERHBRE S SSRMERN XA

B S I T 111 IV \%
WSS E A | 9.8685 | 9.4873 | 8.9560 | 8.2623 | 7.5554
Je s (D
WG — 4 e 5T | 28.4534 | 21.2675 | 9.7206 0 0

S EDS D)

TFRRHINZ 7K IR B (m) 0.7033 | 0.7150 | 0.7330 | 0.7590 | 0.7890
TEARIE S X 4% | 19. 0133 | 18.7856 | 18.4372 | 17.5436 | 16.8132
(m) CLAEES NP i b

A B AR HRD
@ 7K I IE N 1.5m /s B 7R -5 AN i b 2

# 6 EBARESHERSEHNER
RS I IT 111 IV Y
MRS S E A | 14.2298 | 13.8285 | 13.3085 | 12.6474 | 11.8907
Je s (D

WG — 485 5P | 30.5993 | 26.9012 | 21.3595 | 15.1383 | 7.6743

KFT7 IR A (B

PRI IZ 7K IR BE (m) 0.7460 | 0.7590 | 0.7770 | 0.8020 0. 8340
FEARRIE S X 2445 | 19.3872 | 19.2782 | 19.2095 | 18.9006 | 18.5765
(m) CCABEXT NP

iokA=s] RN

TR TI RN 505 2 8 A SRR [N KR R B X 3k B A A
(R A A T R TT BE /NG54 S E M 7K LE IR 2% AN TR S A B AN AR 5 i T T %
) S 71 RV FH LT mT LB SORH [0 5 DR S /K S D 1.5 my /s I 2ok 3o FH Vs 1 U
BB /N BE RS, BV RiEE,  JEE XAV S HRE TR R OIS
ST B 5 A AN T B @ i — AR EE S P TR KE T R I M/ T 16
3T MATLAB g 28 B IF AT AL 5 v 1S VS B 55 2 LR KW 2k 1, WIV-S 4t
XV Fe s o I )
(2) BESRATEOS VPN a5 [ B2 00 43 B

B T RE 2K HON PRI R AR IS, BT DASS B SRS FE R 50 1 3 ANEERTY
% 210, 260, 310, FEREA TRIRMTS, R HAMAEE S BIAE M, BS54
B CRRKJEARFD /KR EEH = 18m. EYERR 2 N2280kg. /KiitiE % N1.5m/s.
KGE N36m/s; ] LIAFBIAS [FBE 26 O VPN FR AR sE ), AR S LR 3R



*® 7 AEBEFTHHSREHENX R

SRR 210 260 310
AR SR E A () 8. 4682 8. 6643 8. 7477
W Ja — e G- P KT A M () | 25.8290 | 16.4622 | 10. 0252
TFARPINZ 7K R (m) 1. 0500 1. 0330 1. 0260
TEAR B XA 242 (m)  CRABGT P | 19.0927 | 25.0745 | 30.6716
T A7 B A RO 15D

GI BT TR B AT AR A ) A AR R SO R, B A T A D Al S K IR
TR I 23 R B G — AR BE 5P R KPS /N T 16 BERIR A BEART
5 B Al A P S k2 B 2 A2 A S T T R LT T e A /N T B RE AR A
AT b 95 340 H [F) 355 A2 32X T > 24 o S P ) e 2% T 4
(3) JIHE 5 KX VA $8 B8 15200 734
AL RGN PEDY TR BRI 5200 70 Al
A8 H Args v 45 XGE 2 B 812m/s. 24m/s. 36m/s, TERERL—FIEERY — 1)

AT, B HABAS R DN E e, BIS4sE . KEEH = 18m. 4 m
KL = 22.05m. EYER)F 8 N1200kg #FE/KER1E; AT LAS R4S B XGE X5 H8
PRz,  BAREHE W R

*® 8 AREIXEI ZIEFRAIF M

KE (m/s) 12 24 36

AT S I R T e () 1.2075 4. 5898 9. 4873

i JE— KB 5P K e () 0 5.1282 | 21.2675
VbR BNZ 7K IR FE (m) 0. 6780 0. 6920 0. 7150

AR XA (m) CLUEE XS B | 14.4931 | 17.6974 | 18. 7856

T A B A [0 14 [

A3 BT A& T R BOE T 4546 RO 36m /s, 1% XU G SEAN T iR s I BE 1 i 22,
AR PR 2 X B O R 2 AN S i R BT AN T 5 ERERG
— 2k HlE ST T KT T R I M A T 16 FE ISR, DRI AR 12 X
TR AT, TG A RUE A AR
B\ KWL PEA 485 1) 521 7 A

FH 5 H 45 W A5 K B e K o 1.5m /s, EREA (R 4tk Rk R b, i
HoAh AR &4 51 N [ e (8, RIS 48 . /KR EH = 18m. #ifE S KL = 22.05m.,
HYIEKR T B N2280kg XE A36m/s; T AL EIAS R K FUE EE R PR Fa bR 152
ma,  EAARHE LR R



x99 KREENESHAIFMN

KA FZ (m/s) 0 1.5
WA SR E A () 4. 3736 8. 4682
B JE — 2 EE 5K 7 M A 15. 2618 25. 8290
(B
TFARPINZ 7K R (m) 0. 9950 1. 0500
TEAR IS XA A2 (m)  CLLRE XS i 18. 5572 19. 0927
[T SR A=) W ] D)

I3 M 2R R B AT A5 AE KR B N 1.5m /s, 2% XSS PR Fi b2 s (Y g
B 22 AR YO TE 12 XU PR 1 0 S5 A2 AN 5 0P T B L 7 ) A /N T B AT
g — R EE ST AKCE T R e A/ 16 FER A%, PRk R B AR 1%
P 3 A 2 DK LA 7K I S 2403
(4)EE BRI S0 PR FE AR I R 2 A

BT EYER RS VEN PR AR 52, TT DLZ 8 255 5 1000 (1) 4 AN E
YIER T 1280(kg). 2280(kg). 3280(kg). 4280(kg), FEMLA %4, ik
HoAth AR &4y 50 R [ e 4, BRI 4558 . A8 2 KL = 22.05m. /KR EH = 18m.
KU N 1.5m/s RGE y36m/s; AT LATS ZIAS [F] S BRI &5 PR SR AR If 2,
BRI WK

* 10 EYIKRESRSRENXR

H Bk & (kg) 1280 2280 3280 4280

XA S T T R L 1) R A 13.2256 | 8.4682 | 6.2399 | 4.9439
(B

B — AN EE 5iFIRKE 7 A | 26,6343 | 25.8290 | 24.8687 | 24.3071

Jef (D
PRI IZ 7K IR BE (m) 0.7800 | 1.0500 1.3190 | 1.5890
FERRIH SN X 42 (m) (LA | 19.2846 | 19.0927 | 19.1258 | 19. 1552
PO ST R VA =17] 2 W £

5

T3 M A% TR KA AT AR % 1 FeAh A (B DL, SRR TR BT KN 2=
T R S T R T R e N T B R R S — Ak EE S T K 5 1
F/NT 16 BRI

(5) HEARER BEXTPRAR$8 b B R M 73 A

FE_ETH 70 o C 2R [ 2 S V-5 isE . KIRUEZ N1.5m/s. KUE N
36m/s, H1EH FTE4E AT 434 O SL KRN T 16 m "20 m2 [8], 7353 A
JBGHFI R S ZK IR (R PRSI T KR EAT 0 M o AE7KIRDN 16 m R 75 4 A 1 2 A A
S BT RSN T 5 BERIZRAT, KR R A2 AE7KIRDY 20 m A
5 1 AL B 2R B T T AT T R R AN T 16 FERISRAE, KR R R
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MHTTH AR A ol 45, e iRl S ROk K, PRI B it
PRI R 5 B 1 3R EE )R ) o A O o DAL A2 B I B 2 5 MR ) R o
(KI5, e Ik AF . QAN 5 i T 1 R BT RS A/ T 5 s @ aE — kA
B HETIACE T R AT 16 B JF B A ZORAE AT AR M2 K IR BE AN
2 X350 S AN B R RS AT RE /. DUKIRNH = 16moyf], B AP IRINT

a THEEMBERI AT 2k, RV A I b 8 B 9 B AE T T L PR A LI T S
HEER R, WREITR AR, SR T Ak TR A 5K

_ H-4L,-L,

k (5-14)

1

Hp L FoR B I E K Lo m g LRn 5 R,

b FERBERT UG Bk BRI INGER TR, R AN IR RO O
TR o AR RN T 25 HRMEABENEZ PR (2), HEMHLK
PEENT— P21k,

c fEP IR (2) ARG BT PRI TR, EEYRRY)
g (B iy e i) EXmsiE, [FREIN ER A RGO, O
T o AR MBENT 25 HRMEABSMEL LR (3), HEHLK
TFENT— 2121k,

d IR (3) AR INE MEDER R, REZEDERFEAL, £2K
C2) F A5 2R 0 i R 2% 5 Kl b A VR 25 B 2 1 B, RIS ST IR 2 2% O
QR o A A AN E3AT 1L, IC I B R RO E R T A
FAH M EZ LR (D, ERANEFHFILE:

IR ZAL K AR BOM BRI, AF KR VH = 16mitf BEf 2 2 A 5%
O @, [RIIN S A2 H B SRAE ATV R AR IR AT 3 X 38 K S e R U1 A7
FERTTBE/N . [RIBET DL 2P BN ] Tt S5KIR 9 H = 20m ™, R ] MATLAB %
FETHEEAS B0 R ZRBE R W HCRE YRR & . BAREURE W3R



* 11 EKRESZEREN XA

/K BE (m) 16 20
YR (kg) 3880 3880
AR AL 121 121
4. 6784 4. 7594
174 TNE 5P 4. 6784 4. 7594
BRHE A B 4. 7929 4. 8283
4. 9032 4. 8974
AR S i O e (D 4. 9488 4. 9668
e Ja — SR EEE ST T 7K P T 1A IS A 0 15. 4390
()
AR 2 7K VR FEE (m) 1. 5330 1. 5830
TR SN X A (m) - CRUER R B i 19. 1566 16. 9056

b 0 B D

JE 3T MATLAB 1 B i H i K R EE A 16 mAl 20 mis [ s8R I, e fiiE

FoR:

13 KR 16 KiEsER IR
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B A (5-20) ARNE SE-P IR Ao = 1,2,3 )M HEA A
2Tj415100i41+(Gi—Fy )
2Ti+1cosei+1 (1 = 1’2'3'4) (5_21)
S FARRGE VR PR 2, DA R LIRS 5, A W T 5
LsTesin(@s — 8¢) + Ls(Gyy — Fizpp)sin G — <P5) = %LS(GEJ% — Fzy)cos@s (5-
2D

tang; =

I (5-200 FIAFEAH 5 T R A s IS HEA 2.
2T6sin96—(GH€—FﬁéI§)
2TgcosBg (5-2D)

MY — | A4 T AR IR 0 R~ D) RN () )R Ok R AT LA
HHEA I ST T gy (i = 6,7, ) MEHEA S
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B3R
BifsR— I — 12
clear, clc
zhunzhonglil=[];
cd=[0. 078 0.105 0.12 0.15 0. 18] ;%% &
21=[3.2,7,12.5,19. 5, 28. 12] ; %/ tE o A7 K P i ==
m=[1000 10 10 10 10 100];
mm1=1200; %E YIER I i &=
for j=1:(22.05/0.105)
ml1=7%0. 105;
m=[m, m1];
end
1=[1,1,1, 1, 1];
for jj=1:(22.05/0.105)
1=[1, 0. 105];
end
g=9. 80665;
for i=1:length(m)
if i==
zhunzhongli=m (i) *g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif 1<=h&&i>=2
v1=0. 025" 2%pi* 1 ; %ENE PR AN
zhunzhongli=-1025%g*v1+m (i) *g; %= /3 INi#EE ¢=9. 8
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif i==6
v2=0. 15" 2%pix*1;
zhunzhongli=-1025%g*v2+m (i) *g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif i>=7
z1=7%0. 105;
v3=z1. /7850;
zhunzhongli=—1025%g*v3+m (i) *g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];



end
end
theta=[];
theta3={};
k=1;
phyl={};
v=36;
ro=1025;
11=1000/ (ro*pi) ;
wz=[];
aa2={};
fx=[1;
fy=[1;
h2=[1;
t1=[1;
T1=[1;
thetal=[];
theta=[];
f111=1{};
fyy=11;
h3=[0. 3:0. 0001:0. 8] ;
for h=h3
phy=zeros (1, 215) ;
fyy=L11;
aal=[];
h1=[];
h2={};
fuli=ffuli(g, h);
fengli=ffengli (v, h) ;%v g XJE
fx(1)=fengli;
fy (1) =fuli-zhunzhonglil (1) ;
phy (1) =atan (((2*fy (1)) —zhunzhonglil (2)) /fx (1) /2) ;
for j=2:215
if j==6



vz=mml/7085;
f11=-1025%vz*g+mml*g;
fy (6)=fy (5) —zhunzhonglil (5)-f11;
£x(6)=x(5) ;
phy (j)=atan (((2%fy (j—1))—zhunzhonglil (j)) / (fx (j-1)%2)) ;
else
fy (§) =fy (j—1) —zhunzhonglil (j) ;% H F1 1% 5 MIFAR T 464 1
fx () =fx(j-1);
phy (j)=atan (((2*fy (j=1))-zhunzhonglil (j)) / (fx (j-1)*2)) ;
end
if fy(j)<0
break
end
end
f111{k}=fy;
phyl {k}=phy;
hl=sin(phy). *1
H(k)=sum(hl)+h;
k=k+1;
phy=[];
end
[h min, u]=min(abs (18-H(:)))
cshd=0. 3+u*0. 0001;
jd=phy1 {u} ;
yy=0;
xx=0;
xx1=[];
yyl=[];
yfx=sin(phyl {u}). *1;
xfx=cos (phyl {u}). *1;
for i=length(yfx):-1:6
yy=yy+yfx (i) ;
yyl=lyyl, yyl;

xx=xx+xfx (i) ;



xx1=[xx1, xx] ;
end
plot (xx1, yy1)
xlabel C x #™)
ylabel Cy #lt’)
title C X% 36m/s B HGEETAR)
R=sum(cos (jd). *1) ;
VWA SR i
function [fengli] = ffengli( v,h )
s=(2-h) *2;
fengli=0. 625%s*v, *v;
end
L EREI AN it
function [ fuli ro ] = ffuli(g,h )
ro=1025;
r=1;
vpai=pikrkrkh;
fuli=ro*g*vpai;

end



MfsR = 10 A2
clear, clc
q=2; %X B A Y =
v=36; % X%
eps=0. 0001 ;%% € ir 7
eps1=0.01;
g=9. 80665 ; % 77 ik
hs=18; %ifE 7K BIIR 5
ha=0. 3;
hb=2;
1=[1,1,1,1,1];
for jj=1:(22.05/0.105)
1=[1,0. 105];
end
for mm1=1200;10:3000
while (1)
Ha=fH (g, mm1, hs, v, g, ha) ;
Hb=fH (g, mm1, hs, v, g, hb) ;
hx=0. 5% (ha+thb) ;
[Hx, phyl]=fH(q, mml, hs, v, g, hx) ;
if Ha>hs||Hb<hs%%%JGf#, hs FRHEIR
break
end
if Hx>hs
hb=hx;
else
ha=hx;
end
if abs(Hx—hs)<eps&kabs( phyl(5)-85/180%pi)<epsl&&abs (phyl (215)-
16/180%pi) <epsl
H=Hx;
mmZ2=mm] ;
break

end



end
end
Jjd=phyl;
yy=0;
xx=0;
xx1=[];
yyl=[1;
yfx=sin(phyl). *1;
xfx=cos (phyl). *1;
for i=length(yfx):-1:6
yy=yy+yfx (i) ;
yyl=lyyl, yyl;
xx=xx+xfx (1) ;
xx1=[xx1, xx] ;
end
plot (xx1, yyl)
xlabel (" x Hi’)
ylabel C y fl’)
title C XUH 36m/s B HFEETZAR)
R=sum(cos (jd). *1) ;
VA FH BB
function [Hk, phyl] =fH(q, mml, hs, v, g, h)
zhunzhonglil=[];
cd=[0.078 0.105 0.12 0.15 0. 18] ; %kiHE K
21=[3.2,7,12.5, 19. 5, 28, 121 ; %t i %L (o7 4 o 2
m=[1000 10 10 10 10 100];
for j=1:(22.05/0. 105) %%%%% 2 K A 448
ml=z1(q)*cd(q) ;
m=[m, ml];
end
1=[1,1,1,1,1];
for jj=1:(22.05/0.105)
1=[1, 0. 105];

end



g=9. 80665;
for i=1:length (m)
if i==
zhunzhongli=m(i)*g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif i<=H&&i>=2
v1=0. 025" 2%pi*1; %E0E fAFA
zhunzhongli=-1025%g*v1+m (i) *g; %E /I INH#E ¢=9. 8
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif i==6
v2=0. 15 2%pi*l;
zhunzhongli=-1025%g*v2+m (i) *g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif i>=7
212=21(q) *cd (q) ;
v3=212. /7850;
zhunzhongli=-1025%g*v3+m (i) *g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];
end
end
fx=[1;
fy=[1;
h2=[];
phy=zeros (1, 215) ;
h1=[1;
fuli=ffuli(g, h);
fengli=ffengli (v, h) ;%v 5§ XJE
%%%%%%
%71 RRF R A 2 326
fx (1)=fengli;
fy (1) =fuli-zhunzhonglil (1) ;
phy (1) =atan (((2*fy (1)) —zhunzhonglil (2)) /fx (1) /2) ;
for j=2:215
if j==6



vz=mml. /7850;
f11=-1025%vz*g+mml. *g:
fy (6)=fy (5) —zhunzhonglil (5)-f11;
fx(6)=fx(5);
phy (j)=atan (((2%fy (j-1)) -zhunzhonglil(j)) / (fx (j-1)%2)) ;
else
fy (j)=fy (j-1) —zhunzhonglil (j) ;  %EEJJHISR S5 NI N 1
fx () =fx(G-1);
phy (j)=atan (((2%fy (j-1)) -zhunzhonglil (j)) / (fx (j=1)%2)) ;
end
if fy(j)<0
break
end
end
phy1=phy;
hl=sin(phy). *1;%% B K&
Hk=sum (h1) +h;

end



MisR= H @ =27
clear, clc
q=5; %M
hs=16; %ifEAR 16 5% 20m
mm1=3880 ; % FE 3k
1ts=121; WHEA RN K RGN
v=36; %X ik
vs=1.5;%7/KiH
[he, phy2, R]=f3 (g, hs, mml, 1ts, v, vs) ;
T eR B £3
function [hc, phy2,R] = £3(q, hs, mml, 1ts, v, vs)
zhunzhonglil=[];
z1=11;
cd=[0.078 0.105 0.12 0. 15 0. 18] ; uéfiEE K &
211=[3.2, 7, 12. 5, 19. 5, 28. 12] ; % 50 A 4 5 Ji e
m=[1000 10 10 10 10 100];
for j=1:1ts
ml=z11(q). *cd(q) ;
m=[m, m1];
end
1=[1,1,1,1,1];
for jj=1:1ts
1=[1, cd(a) I;
end
g=9. 80665;
for i=1:length (m)
if i==
zhunzhongli=m(i) *g;
zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif 1<=h&&i>=2
v1=0. 025" 2%pi*1 ; %N AN
zhunzhongli=—1025%g#v 1+m (i) *g; %5 }J & JE g=9. 80665
zhunzhonglil=[zhunzhonglil, zhunzhongli];

elseif i==6



end

k=1;

v2=0. 15 2%pi*1;

zhunzhongli=-1025%g*v2+m (i) *g;

zhunzhonglil=[zhunzhonglil, zhunzhongli];
elseif i>=7

7z1=211(q). *cd(q) ;

v3=z1. /7850;

zhunzhongl i=-1025%g*v3+m (i) *g;

zhunzhonglil=[zhunzhonglil, zhunzhongli];

end

phyl={};

wz=[];
aa2={};
fx=[];
fy=[1;
h2=[];

f111={};

fyy=L1;

h3=[0.3:0.001:2];

for h=h3
phy=zeros (1, 1ts+5) ;
fyy=[1;

hl=

ful

[1;
i=ffuli(g, h);

fengli=ffengli(v, h) ;%v f&5 XK
%%%%%%

%77

RIAT ) S JEE 3 3

fx (1) =fengli+374%2%hkvs*kvs;%%%%vs f&7KIE
fy (1)=fuli-zhunzhonglil (1) ;
phy (1) =atan (((2%fy (1)) —zhunzhonglil(2)) /fx (1) /2) ;

for

j=2:1ts+b
if j<=b
fy (j)=fy (j-1) —zhunzhonglil (j) ; %IEE B9 5 MPERR AR



M1
fx (j)=fx (j—1) +374%vskvsksin (phy (j—1))*0. 05%1 ;
phy (j)=atan (((2%fy (j—1))—zhunzhonglil (j)) / (fx (j=1)%2)) ;
elseif j==6
vz=mml/7850;
f11=-1025%vz*g+mml*g;
fy (6) =fy (5) —zhunzhonglil (5)—f11;

£x (6)=fx (5) +374*vskvsksin (phy (5) ) *0. 3%1+374%vs*kvs* (3kmml/4/pi/7850) ~ (
2/3)*pi;
phy (j)=atan (((2fy (j=1))-zhunzhonglil (j))/ (fx (j-1)*2)) ;
else
fy (j)=fy (j—1) —zhunzhonglil (j) ; %I E g5 MIERR TG 1
fx (j)=fx (j—1) +374*xvskvsksin (phy (j=1) ) *2%ksqrt (m(j) *1 (j—
1) /7850/pi) ;
phy (j)=atan (((2%fy (j-1)) —zhunzhonglil (j)) / (fx (j-1)*2)) ;
end
if fy(j)<0
break
end
end
f111{k}=fy;
phyl {k}=phy;
hl=sin(phy).*1;
H(k)=sum(h1l) +h;
k=k+1;
phy=[];
end
[h min, u]=min (abs(hs-H(:))):
he=0. 3+u*0. 001;
phy2=phy1 {u}*180/pi ;
R=sum (cos (phy2%pi/180). *1) ;

end
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