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AHRAUTRAGAHEIRMNEENEES, S5 K . FAAF N HAAFLRESY AR
BHA-ARBGITHERE A ITRAEAF IR AFEABRE AEL UETHES
£ N

THEARIER-TELUREN T L AR, REEFRAA L EEAY. B
S B HADAA A H T TREN BB RS PP AP oy PR RS, AR A R
AEHEARL EAER TR TIEERY s AL ER pEARS ERLWER,
BAFEPRBTAFROFER AV HHFEALNREFINABRENEE. H
BRI FRTRBEERERREN IR U RAR F TE¥EAF ]I ETH.R
WU RS HEMA RSN NS AR RS ARET RN SE SRR
SER KFHRRRES LR AFENY.

EREAIN FAAXERRAMASR EHZLFRE BB ERLH AENERR
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[1.1)

[1.2)

[1.3]

[1.4])

[1.5}

[1.6]

#1E 4 ®

B GEAT JRAHEE LA SURTE (O FRBI 2 F 5 (b) TR P AY B AR (o) JLATEY
(DU RSFER s R M R R, LEH KR4 T Moo,

B RS REEBVNARI L EE— LM A HEXSE KRN T, BAHE
EEE ¥ RS R iR . ()

S SIAEREREEAXNEER QYR RER; (DR SRR RE,
() IR FI AN LR 5 () YR il 3

B SRR T = o O, TR SRR AME Y RS

r=n9., (b)

WARZ IR v (BRI R (a)m*/s; (DN/m’ 3 () kg/mi (DN » s/m?,
M R EEHEE  OEERRVE m' /s, (a)

BRI (D BRERKH (0 R, (O TR (OFE L =RT.
L IR S S (e)

MK ER M — KRS ER, KRB 24 (a) 1/20 0005 (b) 1/1 000;
(¢)1/4 0003 (d)1/2 000,

MK BRI B — A, R AN A %‘-’ — kdp = 0.5X 107 X 1 X

1

10° = =500

(a)

M 26 5 B A0 B, — AR TR R P 2k B9 X 1 T A () BB ARB By o , AR R BB R
ZYIR A1 5 (DY R BEARFRL N, M SR RSB IR 15 (O AEERBH 7, TR R &
YN (D BRARZRS M g RIS .

W OB REERREARZ R, R B A R WS . B A AR & 2 YR
N (c)
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[1.7]  THIAAEEA R 4 W () 40 s (3K (O B (DFTH .
WO AU R AR AR O o WO (a)

[1.8) I5CH S SHAKMLEFHIBEE von = 15.2 X107 m? /s, v = 1. 146 X 107° m*/s, i
B (a) B S KRR (D Z KK R, (O Z S 5K HRERIE: (D FBE

HELLE.

W OZEHEE ARAFEHFNRR, RE RGN/, B A AR F

I3 R MR XA, (d)
(1.9) BENOREEEEA THE. ()5 FRE 30 () FERARS QBT (D

AT HRES.

B OEENEEERH S THRIRE. (b}
1

[1.10] F/E ¢ = 3.92 X107 Pa» s RIEHE S RE AR h, BERE M v LMW FE v =3y +
yHm/s), IR BEE MY I 7T,
B h4BiREEE S, A mE N YIR A

T :#% Vo = pl3+2y) o 392X 107 X3 =11.76 X 107 Pa

K1.11]  fEHHE 1 me 8 FPFT AR Z [0 28 R R, M h—R 1 1. 2 m/s 8053 B
X T 5 —ARAF S E A R AR TR ERIRN R 3 500 Pa, BURBWIENEE.

®omr—pl

;1=1'—£d%=3500x%j — 2.917Pa-.s
[1.12] —F#EESRH R ORESEED, #E4 5B &R 2R

SR Z B AOSEBR 6 = | mm, H B R » =
O.1Pa«s WiEMM, CRMEENHEHHXSZ R =
O.3m, #EFHE H = 0.5m, YHEEKEE - =

150 r/min B , 3K BF 2 A9 ERE H746 . dh
M WE 112 BRI TR b A, B2 G 3
B CERN » BN dh, H 5 ,
B B g
XHE = Hh I
AL 7
w(h) =rw=£hw IM112HE

T



gk & it

SYI
T(r) = 'uE = ;.ERh(”
F) HS
—BYE 2R dr MBI gE R RERE 3R
AMB) = £(r)2nr dhﬂr
COs
_  Rhw,  dh
=4S 2mr* cos

¥r=htan LA LK. B
dM(h) = LRey Pan’d

Hé cos @
H z 1

- _ 2= thant?J‘ 3
Bl e M= | avo) = ZeRetanty,

_ 2mupwtan’fH*

~ fcosf 4
Hrh yzU.lPa-s;w:lEDT;EZKEIS.T’rad/S

tan!f?“%:g—'——g:&ﬁ,cosﬁ:().%?,Hz0.5m,3=1><10_"‘m

BHAA LR 1355 148

_2mXx0.1x15.7x0.6° 0.5 .

M= 10 0,857 X 1 88 N-m

(L 13) TR, BREY 4. 6N 8, R B % ,
MR o WK, BT BT R, E&LME ; 3@
B o BEfERT R i BT 1148 M AR ;
B ALY - A b WEF I L 3 E T 7RI o7 b

B PO T4 l
B L BRI |;
]
(r) = ,u% d il
Lok d
dM = t(#) 2rtrdr « » = Z%Eﬁdr r
[ 8cWak: il
Wi di2 4
M= _ Zmpw (5, mpwdt
Jo dM 8 J.u ridr 328 ML
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[1.14]

[1.15)

[1.16]

[1.17]

[1.18]

LR Ap = 5 X 10" Pa by AR BUKR BRI 1 0. 0200 SRELHIRR R R ME

R,
W AR SR

_dp_ dp _ 5x10° _ .
E=p = h =503 = 25 X10° Pa

—~BEHERKERUEMAEE o BHPOMERE. 51
B Alx, yo DAEBRBAHRER. (WIE L 158
B T ACe, y, DRMTE A EEE SR,
BN  f.=d’reosf=a’x

fi=wirsinf=d’y
B f.o=—g (x8E L)
B R e RE R R

F=dzi4o’yj — gk

1] LY |

AL 16 R — KBRS, N T B kK8 T+ w5 A,
WA ERRN RERLETRRR K AR, EREN
KEEHREN 8 m®, I RT SR 2 N 50°C, R E M E
PKBIRAR R B« = 0.000 5/C, REMABBBDER,

B ERAOBKERAR o= LIV
TR, « =0.0005/C, V=8m’, dT = 50C CL)W

T M

AN B ANRRY
dV = aVdT = 0. 0005 X 8 X 50 = 0. 2 m*

S 16 @

HRF LB RIS AR Y 20T X R 395 kP TS, IS K
HE EAB 50°C, iR i I ER .
B HERSARESETH. B TREOFRRE, Bl S s o A%, 0

=T

HP  p, = 395 kPa
T, = 204273 = 293K, T = 504273 — 323K

_ 395x323
74 P o= e = 435.4 kPa

AELIBERAEHRBRER. BSNTHEFREN L =475 X 107° m?/N ¥
W, BAERRN 10° Pa o, Ao B 200 mL, RAFR2FNEEME, EE
HRA 1 om, 2 F %R 2 mm, S EBFE E 20 MPa B EAG F B LR



[1.19]

M R R R OE X

mde_ __AV 3IM 118
IS
Heb, PR o B5  RBU R Y
AV = Td*Hn (d WIEEER, H H8HE)

%d? Hn

il kdp = -
V— Idz Hﬂ

Hf E=4.75X107° m?/N, dp = (20 % 10° — 10°)Pa
8 kdp=4.75 X107 x (20 X 10¢ — 10°)

%xo.m?xleo—axﬂ

200X10’3><10_3—%><0.012X2X10'3Xn
W n=12%

HBCR R iy POSR P 0 B RGPS B I BRTE I . M S i 8, 3L
whr ERAEE N e, Bo=HE. AHBHET -2RLT.&RL - FFZNHE
M UUE A A ERE . S SN R EIRBh o AR HL 98 1. 19
PR . AR ¢ M

MR O T A0 L A LLLL L
T = uwr,/8
Hepd=r,—r b B
A0 T 6 S % B e —
H M

M, =;zu%27rr1Hﬁ (hHFa B2/ R.H—a H

ST SRR B - ANEREIE % b BRI,
B4 A !

T = pwr/a

Wiz i 25 1= 36

dF = t2rrdr = e 28 IELI9M

2]
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oA 1 S 1D G XA R Y R
|, e _ 1l w_ .
ME—JOFHZEPdr— 2pam’1
— w1 _ ZarH
2 M= M, M, = u et 5+ s |
B _ M
d # T
! 2 r%(?’e"’?’])



B2HE WE@hE

s ]
[2.1] HxEFRAREERR. (QBXMES; ()1 MRlERTE: (o) ¥R (DR
Heoi
B REREEN R SRS EZE., (c)
[2.2) &RENRETHER: (O EXER; (bY X ER; (o B3 ER YK < 5k,
(d) HER He 5800 S KU
B ERENRAERERENER. (b

(2.3 F KR EER65000Pa, JiK S HE N0 L MPa, 3 5 89 % % 3% N
(2)65 000 Pa; (b)55 000 Pa; (£)35 000 Pa; (d)165 000 Pa,

W AZERE SN RN B AR IME, B RN AR
ps = 0.1x10° —6.5x 10* = 35 000 Pa ()

[2.4] X ER po SRR p . AT EHER p, S ASHE p. ZEIFXER (@) po = p+
pos(D)p = pa+ pus)p. = po— pai(d}p = po+ pus
B ROR — MK S =R R, SR R N AR, R E R A H S E
3o B pu— pa = p =— pu sl po = Py — Pabe (c)

[2.5) #HAEREEAF UBARMET, JHb 1, 2, 3 AUTR—KFHF, KEBREER
A: @p > pr > pas(Dpy = pr = pas Py < po < pas(ddps < p1 < ps. (R

B2, 5 ED
B OEHABRBRNIEERN po ) b = po . BIR by = poa T po + Yauh = pr +
yHazhuﬁ.% 2 <P20 (C)

M5 H JM26H



T HIRENEIMBIN

[2.6] A UEKBEZTMWRBKEHN A, BHAKERZ, KETRHFE L, =10cm, pa—ps
H:(a)13. 33 kPa; (b)12. 35 kPa;(c)9. 8 kPa; (d)6. 4 kPa, (L35 2.6 &)
B BT pa+ Yook +hoh, = pp+ Yiyoh + Vigh,
B pa—pr = Yug— Yu,0dh, = (13.6—1) X 9807 X 0.1 = 12.35kPa (h)

(2.7 FEWARDBERTZ RN B K/b: (2) 5K E R IE K (b)) SIS ERIT 1
() SRR BRI E R (D SBEBHOEBRR L.
W REETEOKMEA, BN S T RDE TR AN ER . AN
R AR IE B (b)

[2.8) BILHSHPHOERSHRE. UEH FATESRE; (b) (S AT BEFIK,
COOSdE P T RS s () B E F T B B 18 P T R Pl
W BT RN A YRR N, Ot R RS AR B B T BRI, g
T Bk, (d)

{2. 9] #K“Pﬁlijizﬁﬁiﬂ%bﬁﬁ% he ﬁﬁﬁﬁpiﬂ‘ﬁﬁéﬁn E‘{]%gﬁhc hp (a)k
Fi(DOEF; (P F(DTHER,
W TP EE LS EREEE AR AN E 0, B R ) R BB by B R R
ﬂé‘l‘)%ﬁ he ko ()

[2.10] WAL T RARENGERER . @) B TR (b BiiksE ., (Y HERAAY,;
(d) BRI E.
W ARG TFERENLEAGRRRAES. MEEE, (¢)

[2.11] BE#ERLGPENZRAREHN . RAREYS AEAETER () B FT (bR
A (OB HHREDGEH: (DEH.
W HTHREEMEEREDN, R IR TENINEERE S B FRREH 5%
ERIERN. B BRERR O i 58D AREE 98 S E Lz, (e)

i

(2.12) EREIE2 12 BRMEED A, BHAFNERE, B4 A = 500 mm, hy =
200 mm, h; = 150 mm, h, = 250 mm, h; = 400 mm, B 7 = 7 848 N/m?, K &
¥ =133 400 N/m397k Y= 9 810 N/maq

® hT PatVshy = py + Vohy
m Ps =P+ Nhs = pg+(h, — RV 4 Yohy
ﬁﬂt P ZPB+(h5—h4)73+Yzh.,—)’1h3

Ayl Pa—pp = Yoho + (ks —hy) 4+ Yohy — 7 hs — Vah,
= yg(}ls *"hq ) +y2h4 - ylhg _ }'3}!]



[2.13)

[2.14]

BIE REBHE

212 R

= 133 400 X 0. 249 810 X (0.4 —0.25) 4+ 133 400 X 0. 25
- 7848 x0.15- 9810 X 0.5
= 55419. 3 Pa = 55. 419 3 kPa

X FRIRAE AR AP M SN ERLIE 2 138 . (DA BERK.B
WARKB, y=60cm, e =30em; (DABERRLER 0.8 KM BRIERLEN
1. 25 W& LSEHE®. y = 80cm, z = 20 cm,
B (LDHTFP =p =Nz
=P
m v = Ppi ¥y = Ypz +Vay
= 134000 X 0. 34+ 9810 % 0. 6
= 46, 086 kPa
(2) py = Yuz + Yay
= 125 X9810X0.240.8 X 98k X 0.8
= %. 731 kPa

M2 13

5788 2. 14 BEAR, TERERIEH L b S /KB CHLE 30 0. 793) BV 3 %
SRR M AN v = 12 cm, i P

KT RS p BB KT BERR
4
FERM BTSN A M, i‘— =
1 | |
100 sina = 2 i j; __:_
R ONBE A B AR FRE N r1— = —
Ah =22 SE214W

A

W p=¥Ylysina+ Ah) = 'Y(ysina-p—%)
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[2.15])

2. 16]

+ 10 -

— 0,793 % 9810 X (w+%%)= 126 Pa

i U Sl AB S EshSdieit . ok % AB FHKERITTHEIA 6K
ek, (RJ82.15 @D
B UBELZANARSEBNERET z
BN R ro BH R —g. B
(G, DB RP.SEHEdp = 0 4HRY

retdr = gdz

PIAFG R

W r? 60 cm
75 ¢

= =

*ﬁﬁ@ﬁgr=0ﬁf¢,z=0.ﬂ[C=0u 80 cm OA'
SHE RN ' '

_ @
-

UBELRH B A
r=280cm, z = 60460 = 120 cm

INMLISHE

HHEAA LR, 8

2 2x9.81 x1.2 -

M w= V36.79 = 6. 065 rad/s

EEER o« NZOREEBRNTEREL bo MBE. YXTEBUIA R0 SEY
Bhhessed . R BREE E R AR ANAIR.
W BTSRRI 2. 16 EETR .  F RIS R, &K
%R O Vi,

HREE LIRS MBER NN

f1={02.1"g fi-’ :__g

5] dp = o« xdxr — gdz)
Bish B8

» =fi'(w22'r2 —32)+C

AR ERE |° r=asind, z = acos f
HHAA LR B8 HE— S0 ER

2. P |



[2.17}

WlE REAEMIE

ofalsintf
— pfrae iy s 0 )
p= p( 5 ageos )+ C
{38 A R A
gd—ﬁ = ol a?sin Bcos O+ agsin &) = 0
B cos § =— £

aw

dﬁﬁ—z = 0,8 0> 90°, B K ERATERPLH T,

i 2 A < 1R EE <aut, BAEBRARAERF LT SHMRE;

%;ﬁ—g > 1 E\tﬁfg > a B, BORFEMSAE 6= 1807, DA BBHMEE.
M35 2. 17 BFREEBEE oXxs=0.2mX0. 2mBF O AR AEG=40N, %

IR KB b = 0. 15 m, RWARMEME W = 200 N 6 HF 157001 8h , 2 20K
S5¥@E 2 EREEEEY S = 0.3, EORBIEK R AR M BRI,

® EREBRNINERE. z
R AN Fr, 0 e
o X
W—Fnga (@ B B0
Fr— (G4 rb?h)fe(—;%ma b) Fy
g E] 4
o= W Gryeh),
Y h+G+W 5217 H
AR 8 a = 5.589 8 m/s?
EABPRTAFENIIH2. 17 AR, RAFEKEMRLA)
5i%. - il fe =—ua
fz = g
35 dp = p(— adxr — gdz)
[IFak ik, p=—paxr —pgz+C
g I=0, Z=0 ‘ﬁts_p:Oiﬁi C:Oo
BN
=27 (c)
B

HY r=—2, « = H—h WEIBE HRRAOR, B

« 11 =
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[2.18]

[2.19]

« 12 .

5. 5808 0.2
5x0.81 — »207m

H=h+ 2@‘; —0. 15+
Mg 2. I8 ErR .~ HAERNESEER.JEFEER=2m, FHRNAHK,EW
&= EEEROH o A F—PMLERS. FESHIMESAEEE. #FR. %4 r
RE/LE L B FFK SR AT
B WY ISEMRESIERERE. BEREESHEMKEREN. F80H&LRN KR
i)

b= 7(“’;—:—z)+c

Hr=rooz=00 BEE p =0,
i €= y2r

2g
bR

p= r[%(ﬁ—rﬁ)wz]

EMHEHN FRE.HF 2 =0, [ER
p=Lotr ) 218
B TR B 32 K B B 1 M B

J‘: perrdr

1 wQZﬂJR(rz—rz) dr = 0
ZP . nirdr =

By ‘[:radr—rﬁI:rdr= 0
Mo B8
R LR
T_l"—fg? =10
e 18 =X =2
7 57 J2m

WNSIRE 2. 19 BFFAR EERITTAB RS = L m, EMME R = L m, KB hs = 2m,3i
/Y HLE D9 0. 795, MITHHLA @ = 60°,iX3K W) 1 AW ER & 1 RAE B S 000
W R OKTEWTAB LR A E QIR TEM ] L #8544 in 3 8 2. 19
EffR. HBENE F 3RE=8HDIF., F., F\ ,liF=F, + F, +F,, ¥k

AE =0 — L 155 m

sina  sin 60°




_ W2E KUBHE

[2.20]

EB = hy 2 231m

sinae  sin60°
Pe = Yuh = 0.795 X 9810 X 1 =7799Pa ___,_..__¥
PB=PF:+}'¢’12=7799X9810X2=2?419P& h,

Fi=2pAE +b =+ XT19X 1155 X1 = 45UN 4

Fo=pEB « b=7 7992, 31 X1=18016 N y
Fs :%(pli_“PE)EB'b 777
1 M2 19
=5 X (27 419—7799) 2. 31 X1=22 661 N

5§55 3]
F=F +F;+F, =4504+18016+22 661 = 45. 18 kN

WEES FAERREMIAB LEEMAR D, XERERAESBAHERF LEBF A
RIS .
WA HEEE

FeAD =F, —%AEJer(%EB +AE)+F3(-§EB +AE)

504X 2 X 1,155+ 18 016 X (i X 2314 1. 185 |+ 22 661 (% X 2314 1.155)

_ 3 2
WAD = 45180

=2.35m
B hp = ADsina = 2.35 Xsin60° = 2. 035 m

MJEE 2. 20 BFR, — PRI B H=1m%&b=1m, THES5OEREHHE
a = 0.4m, [A)SLAMKE L BELLN,FAL28 O K G3HTH?
M ZOKER A OEINET PR AR T LK
EHERA D BERAE. AR AAHH
Bl O &b EFet, A REME (39T . AERR
REKBE R RER IKEAERASBEONTF O
FAb.

FAERERF T ERE:

(1) fEHTL .

I
N T (7]
HARX ¥ = +y(-A

Ho ¥ =Yo=h—a
o= o = Loy = Lip
12 12 12

A=tH=1H=H

« 13



TR ¥ SRS

Mo = h"%"
1.+
_._._H-5
RAZR 18 h—a= (A= g
(h=3 11
% h—0.42(h~—0.5)+(h—_m—1
w8 h=133m
(2) M.
B R A SMERN pa, T DB SHERY pa, W
pa=h—H)r
P =hY
#okREN F=F+FRUFHAERNTEEM]L)
Hr F, = psAB = (h— H)YH

Fr = 2 (ps— pa)AB = 4 (rh — Yl + YH)H = %sz

F #fEM SFE O 4bad . 2f B ABUE

AB

F-()B:P}%-{—Fz?

e [(h_H)HT+%)’H3]a= (h—H)Hr%Jr%er-g
B (A= 1+ X1)x04=G-Dx1x0.5+Lx1x 1
B h=133m
[2.21) In=f@ 2. 21 @R EANTRBE, GENE OA g0 S s, HEME

B IBERS I RERG WA IR, U T B Y b R E /07
M OWERS BN R

P =—Yh y
WA &b B
pa+Y(H—Hp) = p3
Hp pa=—7h—Y(H—Hp)
B’ E &4t pr =0, M E QEIGIE 0
pa+YAE =0

IM2.21 1.

[+ AE =h4+(H—Hp
+ 14



— N2 HEROE

BRAESENN F L EEEES R Fo (A TR M), B

F, = %p,a,AE - %mﬁt H— Hp)(h+ H— Hp)

Fo = 3 poEO = L Y(Hy — hY(Hp — )

DEFREENS O S HBEZHANET 0,8
_F, (%AEMD)JFFE —;-EI) -0

W~y HeHp»[ 5 th+ H~ Hy) + (Hp =) |+ vty 0 - (Hop—)

=0
BIFREE B A= H, —%H

[2.22) M3IER 2 22 BPR. 6 -SR] KEAS TR ERED 3 £#KTR L,
AT EESRA AR, KRN 2 58 R T A & R T ZHENF? ©E
(184 4 my3& 6 m, KK H = 3m,
W ORERBEEASWIIEE b XX, Bl ETRK

HHPE o P 1 T BT, 4
fEFRAE R 1L AUBPK EE 1 2 = AT 5070 1 FE / l
BTy 513 A0 3 St T ELG 3 e e Lo AR ML |
TERMER 3 KPR b B AR R FBAOR H) 50 y,
AAOB P H
D/
Sx=%mH2

TI777 07777777

AEOF gyEfs M2 8

BOOF! = LHE = L x 3 =3

OF =/3=1.732m
y1=%OF=%Xl.?32$1.155m

ACOD MER

. 15 .



THRENE I ERH

0D =6 =2.45m
BRKBIE COFE LR v, 73 O SBRE ., B

2,45

y2 (5, — 8} = r”)’yzdy = "1—7313
¥ 3

1. 752

L2 450 —1.732%)

174 y =3 7 =2.11m

A 2
6)(3

FIZE A ABDC #7600 f1 8

- N L VT DV
(5 —8;) J.m)’y dy = 3?’y ) s
3 2450
ﬁi M=

=2.73m
x 3

1

6

(2.23] W2 23 AR E—HER D=0 imMBAERBFHE Y Dy =0. 2m it s
L. BHBEEG=490N, 0 =0.3m, WAHER SR MR, R . (1) B
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Bp=3mAKEs HEERd =75 mm, RKEHEE, BERFANRRLAERS
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Ymex =TT 09, 81
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MEREHEEZ H = 5m, AREEIEHTEFRERRL,

W AR i R R AR X R TR R B9 41

R AREA. AFAOKE -t ZEHOHE
2 - 2F A F
Y
’VY P’ , l ]p,
,P1—+—'OT+()’3-—7)(2:3—21):pz—}——VH—ﬁp i
? Th!
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B AE B I8 4. 19 BATR, R 20y &5, B=@EWRHEHN
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REZ R EE MF, = LpV,,VdA
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V)=V = /2gh, = V/2X9.8T X 1.8 = 5. 94 r/s
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it G % ¢ = #’sin 20
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. sinh[0.2X(=5+10)] sinh1 1175 _
B=1x sinh (0. 2 X 10) "~ sinh2  3.627 =0.32m
Hozab ks BN
xt {(z+5)°
0.4 T oa T

[6.41 CETEKENR & = 6.2 m &b HIETE L YR M PR, i TR R E & 0% LT FHEe 12
WMERE O H = 12 m, SORMHEREIB KR R FE TR LRI 3 R
e bH .

B OEARRERIE.
. 70



- . ok
e A A Znd
W (== & tanh =
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- - _ Ayg coshklz+d) . L
BTSN, o= ” osh id sin (kr —w!)

0.6 % 9.81 cosh[0.193(z +6.2)]

sin (0, 193~ 1. 26¢)

1.26  cosh (0. 193 X 6.2)
— 2.587cosh [0. 193¢z + 6. 2)3sin (0. 193r — 1. 26¢)
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[6.5]

pa = 3 342cosh [0.193(— 6.2 +6.2) ]
= 3342 Pa

ROBHERBEERDEES N

_ Aqg cosh k(z+d)

@ cosh kd n Ckr — )

R IEH N AL R B R E KA.
B EBALAL HER o F M- R AN KA.

H

L}

RERZ
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Aygk coshbk(z 4 d)
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af _
ar

f=fw
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= p tanh kd = wosh hd
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w coshkd Anc
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3_5?:

ar

d
% Y=
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e

9 _

dr
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oy
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sin (kr — o)
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sin (kr —wt) + af
drx

O

Y=

Bw =4k

.
sinh &d
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R ¥Fah

ifif
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A
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sinh kZ
Ao('
sinh Ad
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%inhk(z—l—d)
—i
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KR R R P~
¢ = Ae*cos (kr —wt) (a) P
W T FIE W, BT A Laplace 7820438 % . 4%
ﬁ)ﬁ%‘ qp’_'i;;;ﬁt: P PP PP PPl r el rrd s
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LR B 2 =0, XTAFFEE = HmEFHES.
dg _ 3¢
Az Iz
fiv'e Aket cos (br —wt) = (Chke* — Dhe™ deos (br —uit)

Aekz — (‘e.f::.' _I)ef\‘: I: o

R hjfe A=C~D
HWX . HAm b EREE R

: ' dg’ 3
Pet+e G =mi+of

; _ 3¢ ag
& C_g(p—p-’_('o ) ‘Oaz)
B4 B i?_ig
i P wE oy _ oS
_oyde_ g0 e
ﬁ!{ g(P p)r)z“’lo {'_h.Z Pﬁ'f

B @ (FARRERA X B

glp— AR cos (hr —wt)
= 0 (Ce" + De™ ) (—ef)cos (br — wt) — pA et (— o dcos (hr —wt)
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A 11
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2 2f(Re) =k Y H
NIFR:: /Ny
Q— k/2gHda?

®7E NEEEHNE

AR & R R A AR Fe R P R, Y 9 /s B R
JUHE R H 42 Pa, 1 KU HEIR 29— 20 Pa, 50K HRE A AHEE 12 m/s 0,8
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VRen, ( 3% 1.5 )e
1.5x10°

PEIRBH 5 O D
Fiy = 2Cin %—pUgbl
=2X 242X 107 x0.5% 1,205 X 3° x 1.5 % 4.5
—0.177N
(D) WK F BB, /= 4.5m> 2. 5m, HBSHRBEHE.
0. 455 1700

Condng = (lg Re))**®  Re

Ul _ 3x4.5

__ Zas — 3
A Rei == = 510 = 9 %10
n (Cinzdga = O 45 o — 1790 2.67 X 1

(g 9 x 1028 ~ g 105
Ve o O

Fio=2Cp %pUg th

=ZX2. 67 X107 X0. 5 X1 205X38 %4, 5% 1. 5

—0.195 N
Fre  0.195
E, —o.177 > 110

[9. 10 15°CHERLL 25 m/s MRS — SHAF M EHNEER, $REZ0. 2 m
KOSm b RSB, (Fv=15%x10""m?/s, Re., = 5% 10°)
B NSRS HBRSEARRE N

r —3
Ty = 50X 10" X 2L = 5.0x 107 x 12X 10T g

U, 25
HEERTE 0. 3 m A RERMF R 0. 5 m ik AR A RE,
WEHIZR 0.2 m &b A &Rl R R

Oy = 5.477 ¥ — 5, \/1.5><,105><0.2:
2 =5 AT g, = 5471 7 1. 90 mm

© 108 .



[9.11]

o HOE LZRERER

¥EHI% 0.5 m 4k B SMA A BRE

1

By = 0, 37(&)3 = 0.37

1

Lﬁﬁim”)“ % 0.5 = 12. 1 mm

SE

25 X 0.5
R 9.1 B BT R AR HER R O BTEAT R B FLE Pl i, A DAL
JERBISIM, B U = 25 m/s. S BE : NG - FRIATEE , M55 2 M T #ed
#i AR . i R E B S R AR R R

17

U, 1

®H__ Y
U_(S ) —
o =0, 38Re, '} (Re, :UUJ-“) . o
A v
— 1 e e ey
AU gl B SN« B - im E
R RWRAEE A = 0.3 m, BE 18 9. 11

b > h (BPSEET] 2B A1) , 5k
MAETHES m P EERE. 0 = 132 X 107 m?/s)
B A% csmitihRERE

i

; _1 "G - 25 x5 i
) = (., 38, T = (), 5 & )
. 38xRe; 038)())((1'32><10\,)
=0.0765 m(< —g = —-—0:23 = 0,15 m)

HOEEMAR, FARA DR R S TESR 5 m A BREL AR, BT REB8%
X A% U B

&

1

» 074 4
AR A L8 25 0.3 = Ux 0.3 20,076 +2 () Udy
i

0,076 5 +
- _Y AT
0. 147U+2L (0. 076 5) Udy

7 B 0, 0PE 3
=0. 147U+2. 887U X " -=(). 281U

W

_ 25%0.3
" U= 0. 281

AR P OELTIB AL 1-1BBEAD Smih 2- 2 BHASHHR, QU

= 26.7m/s

pi—p=EE—VD 21'—22><<2s.72—252)=52.7pa

[9.121 AWWARERER, A = 2 m® fRE,H—0 EHE 20 FRMEXE, L H

B Con — 0.8, B A Y45 H RIFAMNERIH RE A EB Cr = 0. 28, £
+ 107 -



TRtk 2 S WA

[9.13]

[9. 14]

« 108 -

RN 20°C . BRI &G T 90 90 km/h MIE R T, MR ARBRTSHAET S

KT HE?
B =200 nmt, pey = 1.025 kg/m’
by %% 30 BH 1 R B S
C, = L
Jg—UﬁA
ZERE S
P _ 1205 _ /90 X 10°4*
FIFJ—CIM2[_F@A—U-8>‘( 5 X( 3600 )X2
= 602.5 N
WA AN
Fip = Ciy Jg—UﬁA = (.28 % % X 258 % 2
= 210. 88 N

ERAERBMINE P = FiuyUn = 602.5 %25 = 15.06 kW
MR EFTFHME P, = FloU, = 210.88x 25 = 5. 27 kW

A 45 kN SEHN CHL BT BRI AL 10 m/s EYH A - K HL A
G =20RELTH. NilPE, BESEEN o= L 2ke/m’ . REHQ AL
Hiz.
e FEES TR E RIS SN

1

F, = EPUEACD
= 50Ut &0
AR e, WIBR A Fo=G
B 20U Gy =G
e y /'—8(5_ B4 X1y L&

T UG, TN L 2X 10 x 3. 14 X 2

PRSI LUERE Uy = 0.5 m/s [ EFHI, SERBIBE 0 = 0. 25 kg/m* . BHBF o =
SX10 Par s MAWEE o, = 1200kg/m’ A FHETRE T EAERIONAD?
B AL (RIEES 14 ED

THAER T BB J1gh BB 1 L B

Fu = 2pUZAC,



Bt i e = U <

el

H {-'II -

: | . "

Fiy = goU x 24 (55 (§4)
= Yxpll,d

¥l 1 it Gi= %d’m

RS Fi, = %d'"m

OF A F G el S E

3mpd) o = —Ed' (p — ol

" P 8, [daxaxic x0.5 _ 1. 955 ¥ 10-

=g —pig V(1 200—0.25) » 9, B]
St e = EF o _ 025X XLISS W _ . 4eg

e

# R

i AT AD

it e J%"f_ :
Ty AL y = "',_# N — i<,
I 2 R - A

! U HEE i
-t-f‘ﬁ'.ﬂl @ — g = 1. 855 % 10°'m

SR Re - PE 0, 480
U I AR A )
d<"1. 965> 10""'m

nREER
i
F.

A
&

1

OEY. 4 E

" m

¢« 108 =



prite 3]
[10.1)

[10.2]

[10.3]

[10. 4]

[10.5]

[10.6]

= 110

10 5 ARk Eh i F ARl

FESRESEP BEIL TR ER: (O (WO JER; (OMRIERE; (DL F#R
AR

# Iff%ﬁizﬁ‘iﬁ¢ifﬁi}izc'=@, c= JRT. BERERRRAWD, D

1

DRI Ma % F () {—"'_’;(b) -:—;;(c) rf:;;{d) >

B RRECE LR M = '—'“c. (a)

A7 B ET M 19 M P 5 S < R T TR R R BT () B (b) p B (o)
WA )T FRE,
BE AP 05 O S R S 0 R o O T I 0D TR, TR [,

MTER A REAR G~ oD M A g gr oo, @

AT PESL AR AR BT R () v B (D) p U (o K (D T TRk,
B AR AR A R A A, B Ma > L L SR o BN, p . TR

ﬁ!;’-—’ =C. Elit o HiZ K. ()
WA Pl RSB, T AT o (aBF 4k (b)Yl 4k

(o) MR R A s (D s T b B AR
B ORAEEACHERBERE L BT SR TSR, 7R g
P ECHAE A2 Bl o AR P v AR B 3 A R S M JE  TF o A0 2 M P i o

ISR B A AR SR A TR TN Ry by 0 70 R4 B 4 10 (b)
A SR A IR E b e shat s Lo () BRATIS I (MOARIEART; (o) Bl
PR () BRI E IR,

B RAEEURENREE D RIERETE. (e)



¥I0F —HSEHIEERY

g3

[10.7] Y¥HLAESE 20°CHEER LU 1188 km/h fy3E ®AT. SBHERZ L7 FLRE
L FRE S T RILATR S %
R = 20C R}, HH

o =201 /T, =20.1 /2734 20 = 344 m/»

R
e, =201 /T, =20.1 /216.5 = 295. 8 m/s
e it B 1 RN EE T % 5
] ]'88 Q00
Mo = = 33i?10 = 0.96
fE[FIRZ oh CATRT S AR
n«hgz{_ﬂz:-z—ggflg= 112

[10.8) i R— ¥ 7EMEEY 125, H=200m., LIEME 1836 km/h XIT.S5WBE T =
1570, SREHL T VB TF | RIS B KL A B & /b8t R 7

R I 10.8 FRTR. t = 15C B, & )
‘__,..-—""

c=20.1273F15 = 341 m/s

LhHh
_ w183 x10° _ . .
Ma = = Te00 <311 — 498
B T A
a = arcsin 1 _ 41. 95°
M
TR K T B R
_ 200 200 a9y 50 ) 10.3
tanga  tan4l.95
Ft % 6 it i8]
_ 2225
t = £10 = 0.436 s

(10.9]  “RUERAIHAE SR S) . S MRE T = 60°C, 3 v = 14. 8m/s, R
L B—AHEE T, =30°C, B FHLHR = 1801/ (kg- K), y=1.20, Rizh
< 111 »



THKENF IR

B3 .
B hREFE
B _ pr,
&
e % — 189 3 (2734 60) = 62 937
1
)3 Pr _ y89 % (273 + 30) = 57 267
)
S HEE &
_ﬁ v
i, T3¢
] 1L.29 po vl 129 p ul
= 29— 1p T2 129_1&+
W _ 1.29 4.8 1.29
) 2 = 0 gg X 62937+ 7555 — 28X 57 267
i1 v = 225. 1m/«

[10.10] £ UFSMR30. C M ILIEE po = 490 kPa, #ILBE T, = 20°C, Xk 2 L7
oo B Me = 0.8 AbBOFT B B MRS,
B oWiAE

(o = VIRT, = /1.4 X287 <X (20 +273) = 343. 1 m/s

A
©—(1+55= rvh?)
M c=— 3431 - =323m/s
(1+245= xo. 8?)
Gijsn Ma=§
[ v=0,8X 323 = 258. 4 m/s
AR, B—(1+75 Maz)
8 % (1+241 0 8‘)%:1.524
& f’:l.%om:ljiggz;:m'“m

(10. 111 B BUEB B ), W 3 O T T &b T % 200 m/s, 3B 3 350°C, B8
<112 -
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[10.12]

W1 MPa(ab), S FHEMS PR ME. EH OIS M = 0.9, EHNESR =
462]/tkg » K), ¥y =1.33. R EH .
B gk

a = VIRT, = /1.33 X462 X (3504 273) = 618.7m/s

. v _ 200 _
i H AL S M, = o 6187 0328
AR,
¢ o
7—1"7~1+2
& 818.7% |, 2007
8 1.33—1 " 1.33—-171 2
MR
co = 624 m/s
H &
¢ y—1 * 1.33—1 1
et Mat| = 14 8 X 0.9° " — 1,065
2
_ Cy _ 624 . .
H0 kb €= T ook = T oz = 585 9m/s
4k Ma, =2
€2
ﬁ 'Uz‘—;I\'hzf’g_—‘O.QXSSS.gZSZ?.SmI’S

HIEMSHN: po = 1.52MPalab), T, = 27°C, 2 T Eila —~ W
BARS BBEHRH O EM A, = 31 7mm’, #[E p, = 101 kPalab), Fifsk.
HRK: (DHDEER o Q1 ENEINR Q...

R (D) ESMEESR

¥=1.4, R = 287 /(kg + K)
hF f;—;=o. 528, p. =0.528p,=0. 528 1. 52=0, 803 MPa

%1:'—=O. 833, T. =0.833T,=0. 833X (274273)=249. 9 K

XHF P = 101 kPa < p, = 803 kPa
PR B AR B SO kR AR TS, B M 11 PR R

pe = p. = 803 kPa (ab)
(2) HO4abimE

v =, = /¥RT. = /1.4 X287 X 249.9=316. 9 m/s
« 113 «
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[10.13]

{10. 14]

+ 114

_p. _ B03X10° _ 3
P = RT. ~ 38T <249, 1 196 ke/m

4 Q. = p.v.A=11.196 X 316.9X 31.7 X 107 = 0. 113 kg/s

MIE 10 BERR.SSA-TAERLKEWER D, ARASTEHEER
1.5 10° Pa, IREE X 27C. BB ONHIE d = 20 mm, K p, = 10° Pa, SIRH
— iR B PR O S R B R R AT AR T F AL

" $$%=0.528

p. = 0.528X1.5X10° =0.792 X 10° Pa

REE:,F‘ pbﬂl(}s PE>P.
BR L R A L 1 R p. = pn = 10° Pa
2 (Y5 L (Iy™
t Pa_(TO) _(Tg)
#po = 1.5%10°Pa, T, = 300K, p=10° Pafl

. 7 F

IM10.13 W

ALK

T=267.19K

_ _ 1¢° _ 2
£ P=RT = W 36716 = 1. 304 kg/m

_ P _1.5X10°
&=RT, ™ 287X300

FESmRsI AR

=1.742 kg/m’

e,

_r ¢ —
y—1p+ =HE

g 358 g5 ¥
P .ae+2

¥ po=1,.5X10° Pa, p.=10° Pa
po = 1.742 kg/m’, p. = 1. 304 kg/m® LA b=, 48 D 4bHiE

v= 256.8 m/s
st e, 18

F = po?A = 1. 304 X 256. & ;«:%;«:0.022
=27N
SRPESENRIFBMERATE p, = 0. 981 X 10° Pa By HT, Sl 59T (K

98 po = 7X10° Pa, R To = 313K, BARIREREMNER J. — 25 mm, i
R (Ul O Sk Ma, s QOB HERE; OBMEHORTENER 4,



MI0E —RNEDHEER
\ T\F _»
® (D AR () =

Hyry=1.4, T, =313K, po =7 X 10° Pa,

B Ak R p: = pn = 0. 9§1x105 Pa
WEAA LK BE4BA
T, =T, =178.74K
B ¥

T Y—1,,

= (1t

¥ T,=313K, T, =178. 74K, r = L4 fL AL, B H T4 BERH
Ma, = 1.938

(2) HFE O DHE M, = 1,938 > 1, LS HERBEBRRE,
HREQ, =p.v. A HHE,

T. = 0.833T, = 0.833 X313 = 260.73 K

v, =¢, = VIRT, = V1.4 X287 X 260. 73 = 323. 67 m/s
. =0.528p, = 0. 028 % 7 X 10° = 3.696 x 10° Pa

_p. 3.696x 105 3
P+ = RT. — 287 x 260,73 — * ¥ ke/m

4
H Qn = p. s “‘i“ — 4,94 X 323.67 X % X 0. 025% = 0. 785 ka/s

(3 HALSRER

_ P _ 0.981X10° _ 3
& =RT, = 287x178.74 ~ 1" Y1Lke/m

ks =1Mﬂ2€'2 = M, V/IRT,
= 1,938 % /1.4 X 287 X 178. 74 = 519. 36 m/s

F
ERENBEBER

Qn = %d%

»=3L 73 mm

« 115 «



W = A

WMFIEREEFTB () = 0 BBMER AHRE I X BEBIRAN LI R B PF
Fiko

Bt g 5

(1) RAZMERFR (o) =2 — 22 ~5 =0 FE[2, 3JHARIEMUE,

B HAHBER JPRTER.HT

F2) =—=1<0, f(3) =160

M2, SJNHEFR.
R atERIRNT

138 £ 2
k 0 by Ty FloIMES
1 2 3 2.5 +
2 2 2.5 2.25 f
3 2 2,25 2.125 +
1 2 2,125 2.062 5 -
5 2.062 5 2. 125 2. 093 75 -
6 2.093 75 i 2.125 2. 109 375 +

W TP LA TP RENFS U -, =2.5, BREAEH F() >
O i i S R £ () <O MR BT HIN 3 BUR BIE , & 2 IR 4R .
B or. == (2.093754+2.109375)/2 = 2.101 562 5

HAMEEN ) r. — 10 Igz—ﬂ = 0,007 8125

FIF ML REN | 2o — 2 1< 2—}ﬁcb~a>

(2) #1—a—sinz =020, LINH—MR, AR AEREERKLT S x 10 8y

REEAEZ W IFRIR .
B T =1-x—sinxr=0.
BT f(0) =10, f(1) =—sinl <0
XHBTF f(a) =—1—cosxr << 0, re [0, 1] FC2[0, 1T 0ERR R, Bl flx)

fe[o, 1] ERAH —M.
- 116 -



m & A
TREE < 5 X 107
B | 2 — 2 1 i =) = 2—#,(1-—0) - % <4 x10
2 > 10°, k};%—q — 13.287
i LA £+ 1 = 15 WEpTT,
H
k as I Zi FGx WS
1 0 1 0.5 +
2 0.5 1 0.75 —
3 0.5 0.75 0, 625 —
4 0.5 0. 625 0. 5625 -
5 0.5 0.562 5 0.531 2% -
& 0.5 0.531 25 0. 515 625 —
7 0.5 0. 515625 0. 507 8125 -
8 0.5 0.507 812 5 (. 503 906 25 +
9 0. 503 906 25 0.507 812 5 0. 506 859 375 —+-
_10 0. 05 B59 375 0.507 8125 Q. 506 835 937 —+-
i1 0. 506 835 937 0.507 8125 0. 507 324 218 +
12 0. 507 324 218 0. 507 812 5 . b07 568 359 +
13 0. 507 568 359 . 507 812 5 0. 507 890 42% ‘ +
14 0. 507 690 429 0.507 812 5 0. 507 751 464 +
15 {. 507 751 464 {. 507 812 5 0. 507 781 982 +
HERT 15 ZORBULIR K x, =0, 507 781 982
2. Witk y
R R L — R R - M. ® y=f(x}
FHmMMRE L, @A -MER y = f(2), ZMEE » B o v2)
WZELHRRE f(0) =0, RAR () =0W—1H. W
R (o5 J’u}:%lﬂ}ﬁwtﬂ‘]ﬁr BP 7k 2 Yo = flxeds &5
-

| o |20, W xo ATALAFE f(2) = 0 T ERM.F

| o RN T o O RRE .  T R HYRREE S R 0 MR TG
HAERM S FREWR, AT (o yo MEMZMZR, RE R,
ﬁﬂ]ﬁﬁ@ﬁ*ﬁ f(l'o)u&ﬁﬂ]ﬁ_tj Imﬁ:l:(-l'v D)ogﬁ’z\

] __ _f(-l'o)
f,(.ro)“;ro_xsﬁ%.r—.rg T(I—o)

PR 1
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THKE NS S M

RBR,r BIE F() = 0 l— MR, Bt o WWHEER,. BEEL LTS3 EH
HRMHR.
— iR EERERE AR
(.1"})
'(.To) !
#(3) F4EAER R Leonardo 7R
2422 4+100—20=2¢

HER | Zppr — o | << 107°

M ) =3 +4r+10

& flx)y =0

B THPIR A =8 —dac = 16 —4 X 3 X 10 <C 0, Hit f(r) BARMBA.
BT (D) =—7 <0, f(2) =16>0, it f(a) = 071, 2HRA-K.
BT () =6x+4>0, f(2) >0, MWz, =2

k=0,1, 2,

Teyy = g —

HAFIRMT

& kel k X

0 3 1.3688

1 1. 466 4 1. 368 808 10%

2 1. 371 5 1. 368 808 108

HEWE | 100 — 2 | << 107° B P x, = 1. 368 808 108
B(4) FAHEFEEAYR VIR AME.
B AHER-MEW (@, HE ) =0MMY /5. 0#  fG) =21—115=0,
R () = 0HER,
B f0) =—15<C0, f(II1) =60
ATAIECL0, IDRFRAR.
B (x) =22>>0, flUx)=2>0, TR 2, = 11

& Xy k s}
0 11 2 10. 723 805 86
‘ 1 10. 727 272 73 3 10. 723 805 30

AR, r, BEENCEEE 6 CRERA, B
x, = 10,723 805

WA AENE o WEREXERE 10, KR 11,9738 LA EREF, eAFNE
TR B,

EHVIISHRRME.,
- 118



Pl(5) KEBRO=sinf+ 1 2n BIMg,
| FH =0-sinf—1.2r=0
B £(3.4y =—0.112 <0
£(3.5) =0.0808>>0
THIFEC3. 4, 3. ) NFEER.
f ) =1—cosf>0, 1O =sind>0

Bl =35
k & k &
0 3.5 2 3. 456 586 22
1 3. 458 273 084 3 3. 457 406 397

MuTRMEE 6. = 3.457 406 397

. 119



W x B

a, WL
K1

I PR - e M. LR AR = MR - 1
AR FRALEE G, - 3.6 MkH. CHSEMBREE L =05m FREED =
1 e WK -
(10 A, B S0 o Ak
(20 AL M A o o T A i i R
I EEARAEH EF AR RED.

i
o, ]
4 AL
| g _:'a
E n F
W H:E

L WAl d = D m - RN R N 1 025 R e
(it o o B A TR B R - R R 1, = 2000 kg’ R £
ety 7 Ak

3 —FiEmah « e EET R Ay = dar’ = 3ay  AEL0, OV Eb 6 = v =0, R B
il ACOe GFy B0 109 5 e o0 O 1 8 1 N

4 (EREE o = 05 m R E] LA — AR A M = iR A = B0 m, R,

CLr AT F 7o P A S Y FE S
CED PP B o A2 sl e i 0 7 O P00 O£ e

5 WMEHEAmeRESMELOLENEREESL. B

LR N Q S0 Hifd . MERRL H, RN ¢

Hx, ”
6, WEETREN ] FHE-CH H o dm. b, = L m. 8
B=3m RQ=20m/s. FFR&ME. &8 EREm] e b —={
|- i &ty e 2 Ay |
[ Y

# 1) -



il & 2
L . SR R Rl A TR pa, = RS kPa. o) BT B
I T 1 1 A AR 8 ORI AR TR REE [ )
TR L A, AT R A
2 LR ¢ = 0. 04 by’ r, v BAL N ma @ BIRAEN Ji
s R
(1) B as
(2) & AL DM Bo. DEMEMNE ap. (REENER o = E
[ 00 kg/m*)

3 A TR O B oA S A R A A S o DAL R I 1] A
(i o e 0 % o B Qu bt TS R T B 1 o R R A ik

¥ i e
& | hi”ﬂ.uﬁ

W LY

QPR R AT PR B AN TR A AR .
A A T AR O v, ~ 9 s RO TR V = 18 /b, LR R OYHEIR Q -
00 1S s RIF KA EE AR PR SR
O MR
C20 RS TN A,

S WM FHE. SRR A = 10 M5 . 60k,

0 RIS AR H, = S IR Lk B
(2) CRINSHALEE Q = 20 o /s [P VLA S L s
(30 PERERY |7 AT W 1001 AL Flo= 400 N. RO L R R R iR
6, AFIEIESER p = 35 10 Pa i ILEEE T, = 330 K 099 SUMEE — 10 (/R0 L ek
3T RH O DM Me, TERBEME A, — 10 emd, S P A o R A .

kA3
L AP g Bhis kPO L 30 o b B PEIET B, I
Wl b= 1ol = 2m. 1§ = SmE 4.
WA RN A R 100 o i B EE L @
sfFE I COTELEA MO R IF Ak iz 2, s Yy —
SR A ERT R A O L R R R K R

12 -



THRENFSIERE

2. BB BT ARV I h 2 S A

v,=0
{w=% (A HHHD

R AR ENENEBRMIT. Bl r= oo fb, p = po)
3. — AR AR BB B + ROMWTIE TR - = 1w, EEORER £ = 0.5 m K
[ =200 m, B OWMEREE Az = 0. 4 m, ¥R 95, RRETENORE Q.

e maM

3. RERATFIER d = 0.5 m MK AT 3 A A S BT Bk S T 8k
K KR b, = 6 g”’—é,mm'—a#m&g H = 2m, ik HAHET WEEOHE Q.

5. A—HREI=20cm MWBMEE, HEEHEH = 40X 10° m?/s W, HHiE Q=
10L/s, ETEREIERPREABZEN 5 em R, LK.
(D BRI R 20°C B 7k M STUG A i o 5
(2) BRIPRIESIEE v = 17 X 107° m? /s IS SR 1 i i,

6. FHAER T HXHMIEER po = 4 X10° Pa, B 1HIB I T, = 298 K, SR MUK SIS i
WHOEEN d = 50mm, HOSNEHE p, = 10° Pa, BMESER =297]/(kg - K), 7=
L4, RESHERE.

#A 4
L IBETR, EHE d = 150 mm K ES R H S, KBEKZ ok = 20 mm, 4%
PWFE I V = 0. 84v,.,., RKEDHHE Q.

F
=

hl

h —-

) =

o
N N ._EHQEEL_UTN._ h
e Ll
L RR:! H.E

s 122 .



W R B

. QBRI ] AB b = 3m, [T G = 9800 N, a = 60°y by = I m, h; = 1.73m,

g
(1) TR RIS F; R
(2) Tﬁ?ﬁ*ﬂt}sﬂﬁ h:{ =hg/2ﬂﬂ‘ﬁﬁl']ﬁ‘]il Fo

. MEFRER, §hE R d B8 & REX Ang
%ﬁ#k?ﬂﬁ% dl.B’ﬂ]:E% dy =20cm, dz = A—
10 em, UBKIEITHER Ah = 50 cm, HREH
i Q. l

 —HOKAELUR I FOR A = 10 B9RERI e J0R itk b- X FrT= Yy 3
A L8 YRIAFESHEDEIE v =

12 X107 m*/s FEH pys = 1. 55 kg/m’ BFRGBH H3m

F3%7 3000 N, iR 249 8 14 35 b/ b 938 B 7E K

FRLFT A FFR RO, OB AKAY v, = 1.3 X 10°° /s, p, = 1025 kg/m")
MR R SRS R 1 A M Ma, = 0.3, RIE 2 AT ERECH
Mu: = 0.7, i RETRE M E L.

. CHRTRBABRGE RO H = 1L om, #K A = 8m, &R

(D W R,

(2) EHIMMELRE.

KK S
. MAFGRERAE CH. K= 15mBb=6m. B h=7m BHGC = 750 kN, 1k,

ik

b

N b N

RN

6m

AR

AR Y

N

PP PITTISI I IIII

F LVSSESSN
-

N
N
> N

L

|
—
=

(1) HMAKFEHIAEL m?
(2) FEAKEA 6 m B GO LA TTRIR K T N8 Ay
. A E SR R AR R N

(=% anmm
v =— Ay .

oK (D EEBiH pe s po YIRS 7,y 0
(2) MBI B a=y=0 L HERN po. BHEBAHRIKER,
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T ARG ESTERAN

3, WMEFTR KK EMEE EE/NTL O R, o T RHEERE H = 1 m, i TR EHIEK
B.EAKEHER d = 10cm.JLOER 4; = 5 cm, § = 60°, RifAKLHK ,RKAZE

HITERIA .

O

B3 M4m

4. WA RN —us KR T BB AR, P Bhst A 0= 30", ¥ r = 20m, 8L
REHEQ=80m’/s, RILEHEWIAAIFE Y, = 30 m/s. FHEHV, = 20 m/s, &
TR 55 7K 378 ) 64 R IR BEL A1 o SR K % Bk i A 3K AR )

5. EEEBEHAKEI=55mERA= Zrm, R H = 0.8 m,i#3K 2 m KELBHS ¢.

6. FAKFELIKBHR A = 100 MUK FLR SRR, A 88 - W8 52 it ey 12 /et
R SR B2 7K B AT i e

% N
L WS A DA V A R ia gh R R B R R, MR
po AEBITER BN L RE R by AKIEE 9 b R AER T E SRR I,

R1E mzH

2. AL EESAE M AB, B 0.5 m, K& 1000 kg, LAEFE B BETWEK, A WREN
B E L £ BHME R RRAEREJ 1000 kg/m? ,SRWTEHKBE R SHE
i, )RR T I 2

3. WEFTR.WMTABC RS = 2m, BEE®T B b. 3R » FZ KT, 6] W1 177
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W W W Wl Wl "y, L . . o ™ |

L KE
4. W, U B AB 55 C SifEies: S ERRNRNE RS B AEE o A EK?

A C B
D
20cm | i _I_
! J 12em
I—-—-lOcm—-—- Sem |-'
HiE

5. NELRFHEEV = 25 m/s, RKMAER 4 = 6 em, HE—RHGNLWFREDAHE
dy = 4 cm, —ESHREA DL FBUH BR B EEE p = 1000 m/s, RBERFX—R
& MR ERmE KE 57

bribs

HsH
6. U] R eV it sh 60 B 53 0 0 -

u=a—y+4r

v=—2xy —y
Hok: (D d4 AL, 2Ry inEE,
(2) SRV ST B R RLL TR 5
(3) UMW e 0 2 7 B 25 F00E SR B 2 R 3.
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7. 1T A I W L R A,
A R 1 DL % o T A 9 A
AR A F o A b v e s RO
. kR,

(10 F A el
(20 OMER O A4 4 i Sh P
(40 %V EA0t. P ksl BHTH

B A G A 25 e PR 11 e B0 R O o T AR [
T oo B O O M A A ETEERE D RS A
AR S R O ) 2 e B

9, LR LA N Q RS o HOIR BRI o 1L B A (i B I T B I 0t FE 250

Lty Q= (ds e ). B RRLRUER (R R,
10, BRI P RN QIR DS ., IHHEIE o UL AT o 095
P=[{Q. ). wi. g, )
FI R RS GRS, (. o 8D EARE R
R RN = 3 3 (2] LU il R

R S HPREE SRR A0 R RELD F. R O
02 (b P Sy R R R R 0 e B R R Y Q = 0. 15 eml' /s F
WHERNEBHEE p = %0 kp/m' R0 2 = 0, 002 Pa s s

e |
- y 7= K .2
i N |
—‘{1 SumE—l—]qn—u-I
Hinm

h $EEE
g
L4109 B375 kPas 75, 504 kPay (29 10,65 m He0)e 17, 7m He) (3D 59, 278 kN
2 069 kN: & Zur 4 (11 7mHAl (2R 155m. 585m 8 Q= _TI‘-#-‘ JigH
6 L2 66 NI o] =),
2

b L33m: 2 (10a=—0 1% (2} 4.5kPs J,ﬁi_,r]:_ﬁ,_..rMﬂd“

A
4 (LF=36kNe (209=TL4%; 5 (D 03ms (2) 95 L7k (3) 400 kN
6. Q. = (L 66T 5 kg/'s,
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KA 3
1. 5.68m*; 2. p=p. —*‘;47:; 3.Q=15.94m'/s; 4 Q—0.502m’/s;
5. (1y0.063L/s; (2)1.06L/s;s 6. @, = 1.8066 kg/s,
KA1
1. Q=233L/s; 2. (1) 13L.6kN; (2) 110.39kN; 3. Q= 25.4 L/s
4. 226.21kW; . %’f —0.5378; 6. (1) L= 0.5cos(0. 785z — 2. T70);
(2) tana =— 0. 393sin(0. 7852 — 2. 771).,

& ¥ 5
L (1)0.85m; (2)4545.78kN; 2, (D p, =p—20A  p,. = p+2kA 1, =
7y =0; (2>p=p{,—&‘2‘—2(.r?+y2>; 3. F. =33.7N(>) F,—=833N(});
4. F, =397.8 kN(—=) F,=1431.9kN(y); 5 £=0.108m; 6. 5%,
KA 6

l.P:@; 2 h=1.6m; 3 h=1346m; 4. w= 14.46rad/s; 5 F =

] 3
982N; 6. (Da, =18 a,=26; (Do=sy—L+ay, ¢=0 D= —n'+
2 b4
52——-%; 7. (DF=pU—-V)YA(l—cost; (2} P =p(U—VYA(l —cos HV;
Vo _ 1
VA 3

=1.859m/s,§ﬂ=35%; 9. Q=t—9 _ (L HE
f" %
d.J'

. P 4 Q g\ y — o _
¥o: 10, o T f(wnﬂ’pwm)' 1L &) = 4.641 /pUu’ Fi = 0.646 4 x

JULUB, Cy = 1.293Re, ¥ 5 12, F = 4.198 X 10~ N,

(3 V= %U; 8 V., =
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