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1 BERGIIEA M

B &

B1-1 FEREMEER 200 e’ , B E o =900 kg/m’, 7 50 CHYHLALBERREE T
FEHE] ¢, =153 5,20 CHY 200 om® FIZRIBK R B KBTI AT £, =51 80 [

M B RBE By EHE v BINEE  EHEL?
WoRERRHEEL  CE = &

Eo=%7 =3
v=7.31-°E,0—%.—_7.31x3—6‘—331=19.83x10‘° /s

p=v'p=19.83x10"°x900=178.5x 10" Pa-s
fi1-2 BR—EHZN 200 om HER, 5EERENEBSR 0.02 mm, HEFEHE
Wl HEAESNFE v =3%x107° /s, BE p =900 kg/m’, B LA 1 500 r/min BEF,
SRR 3 B & e

W AR N £ = %’;,ﬁlﬂﬁfﬁfl\ﬂa‘,iﬁiﬁ:if 4
HERMTHR: g.-.
2 A
F=pA % < é:
P SURTE b, 342 r HRIBCEN dr BBBIST, 20 4
IBIF | B A 7 P B B4 Z
Ao
dT=p LdA-r
A U=2nrn; el
h=2x10"°m;
dA =2nrdr.

AL 3 - B4, WA

1
]
K
R
%
I
®
it
3




o R M B T S

R R 2
T =JO ;z°2nrn'21tr2dr =L 2 47; Llar

h
47 x 1 500 x0.14
2x10°x60" 4

4
=,¢4T’fnx%=3x10'5x900x

=33.3N'm

RI8X 5 ) 24 B 7% A9 A 47 33.3 Nemo
| B1-3 BRAHEMBEMNEERER, B d=5

w em,D =8 cm, H=12 em, EEEREMAOKE L=6
J cm, TR AR MR E K=1.5x10° Pa, BIN—EY
W=5x10' N, ZMEDRTREGAES p, =1 MPa, Z

l
ZERlE B HE 456 S L BRI , SR I A T B
Z=EN=7N R AT SRR 1A 5
2; d ;% = K"l = -A ._V
i T8 TTPAY
1 1 SR
7 pp =T = 3X10° 0
7 27 ’ o ? 7 % 0.05°
#1-3 B =245x 10° Pa
V=§-DZ-H-%-(12- =§-(0.082x0.12—o.05’x0.06)
=4.85x107% m’ A
BMEYGE  EETEEER b, NE
AV= - dh

AR, W3R
p = lpV _245x10° x4.85x 10™*

K{:—dz 1.5><109><—4"—><o.052

=4.04x10* m
Bl1-4 EAEREMMNERBEEEE K=1.5x10° Pa, HFERA 1%ERK=
R, BEE BB BMEAT, iR E ST p=3.5 MPa B, R LA ML R k.
R RS RHETREERR K, BN TS S ZES N ERTE, S
Ko=1.4p (p AESERN)
AR, MR SR AR &R AR

1 _1 Ve 1

KXK'V K,
K

K=1.5x10° Pa;



K;=1.4x3.5=4.9 MPa;

Ve
72_0.010
AL, W5
k- KK _ 1.5x10° x4.9x 10°
- Ve 4.9x10°+1.5x10° x0.01
KG+K'T/"
=0.37x10° Pa

F LB AT A S PR A 28 OB AR 2D, o BB ™ B R M LR B AR R, i 3L VT 4
<3P N

=] &

1-1 RIEFWHNEEER r =4 d SR AR o HBRA, BHIEHFE v 53

NEE p WRRA,HEREHFE v WEHN,
1-2 20CH, KK B 1 =1.008x 107 Pass, B p =1 000 kg/m’, SRZEZ B

B TKAESIBE v;20CHT, MLBRTHAE ShBERE v =20 cSt, p =900 kg/m’ ,RTEIZBE T
PIMHAIBI I E no (1.008x 107° m*/s;18 x 107> Pa+s)

1-3 ERBESER D=12 o, {GEEHZ d=11.96 cm, EEK L =14 cm, B+
FELA = 0.065 Pars FITHIR , ZHETFIEZE LM S F=8.44 N, iXRIFEZBHHEE v,
(0.494 m/s)

L

B13F

& 1-5 &

1-4  BARHARE) EAR53 54 76 mm F176.5 mm, Hi&H 300 mm, A& ] B & 7%
B TIBEBE 1= 1.0x 1072 Pa-s (MMM, ZF.CORA T HILL 600 r/min AUSEERERE , R
RS ARHNE,  (16.8 W)

1-5 BEUREIIREIER, WEFTHE, WA R BUES B3 B=5x 10 /N, &
IE AR FRBLVE SE 5 R A BT R R IEFE o EANEEER d = 10 mm, Z AT 8REE ¢ =
2 mmo Z[EF1 0.1 MPa B, K2 1E 28 PR B V, = 200 om’ , 16 B (B I 28 AR IE /A

MS>FHES MR ~



W3R o 3 I R R

K3 20 MPa B, ZIL FHERFE S OB (12.7)
1-6 BHEBEREMBRPBAT 1%ERENZS, BB EFEERR K=1.5x

10° Pa, & E BT BB, 35K p = 7 MPa i, MR R SR AR Ko
(0.59 x 10° Pa)



2 BERBNEER

Bl &

Bi2-1 ZEE(a)P, UREMETANEEKE, £ X8 58K 0OEEHE, A58
FEAS. E8:h=20 cm, b, =30 em, KBHE 0=13.6x10° kg/m’, RALEH A Y

HARE B S A % H A7 o
TERE (), ARPEAK, U BB AKER by, =15 cm, KBEE b, =30 em, 3R

Aah A S EZERMLEES

(b)

1 2-1 P

fi# :
(a) HER S A B SR AR S, 850 U W R 22 X8 KR S5 KR AE 5L
W B RAEK VLR SHLE ¢ SR, BC MBS R, % b4 4 A%, B
Pe = Pc
EXE BREN py=pi+px g h
GXE CHEHN pe=pxr g (h+h)
BTEL pi+ox-g hi=pz g (h+h)
A RBIHXES] py=pzr-g h+g h oz -px)
P =13.6x10°x9.81x0.20+9.81x0.30x (13.6 - 1) x 10°
=0.64 x 10° Pa
A KB ES]  pus =1.01 x 10° +0.64 x 10°

EMES AR



0 08 1 & v B R

=1.65x 10’ Pa
(b)it UBEMETAXEKBESKKAE LA C s K FRELEXEMET B
1, BC IMAREIET, B C piESHR/KAR PS5 R A, B
ps = pe = p.(KRES)
EXE BRIESN pe=pi+tpox- g h+pz-8h
A REVERIES py =pp-(ox-g hi+pz g hy)
=1.01x10° - (1 x10° x9.81 x0.15+ 13.6 x 10° x9.81 x0.3)
=0.6x 10° Pa
ABKIAEZE p,-p.=1.01x10°~0.6x10° =0.41 x 10° Pa
Bl2-2 WEFRFEER d=10cm, EE ¢=200 N, RARHEBRIENFHER
o, Y EaiEIYER /1 F =91 N B A T PERE . BIEKEEF v=8.83x10° N/,
HERARE b =20 cm, REEERE T UESHBRENEE .
B RAEKER AR AR E S
p=Y(x+h)
HEZ PR

27+ h) =G+ F

B PAY B A 188

G+ F 200 + 91
x= “h=31g
%-dz-y 1~ x0.I’x8.83x 10°

lr

d

-0.2=4m

LN BN EEME B
Ll i

T
|

i

|

! T
T
|

i

|

|

)

|

!

|

]

&

T
———

51 2-2 B i 2-3 &
Bl2-3 WEHR, E—RRENBIFEES p, =6 MPa, CARBRINEKER D
=15 mm, BELAZ d = 10 mm, B TR B W E p, =0.3 MPa, >R %5 AT 8 R B S BT 2 1Yy
E;%jj Fso



BB - YRR 7 A PR A Y T — T 1)) 0 4 VRO ) 5 il TR ) 45 1T AR
MFeF, FTLAERIRZ A8 5 S p, 1R, 15 ERITERT )

F, =7}'d2’P1

RWAERIE ) p, FERIRS, 10 FHIFER S
Fo=F +53-dp,
BRIRZ S R
Redop =T dp, + F,
AP F, ABERZHERS, TR
Fo=Eedop - e d gy = T8 (p, - py)

=2:0%0.01 x (60-3) x 10° =447.5 N
Bl2-4 WEPR,BEFEKE ¢ =25 L/min, FBEGHEH, BEMEZEEZ D=
50 mm, 1% ZAF HAZ d =30 mm, #EHE BIHMERR d, = d, = 10 mm, KR K EELIE 25
R R B EE PR AR . RS EE AR AR B | B
THIVR ) O B 7 7
R - 1 VB ZR O B AT SR AR T o TR B0 37 3
g _ 4x25x107°

ST w2 T 60x3.14%0.00° =331 m/s
1
4
Q ™ A
a2 212
lilj d H
- 1 1
% 2-4 & i 2-5 B
H AR R L A 8 T SRS W R 05 28 S
-3
=9 4x25x10 =0.21 m/s

3,1)2—60x3.14x0.052
)

o BRESBESmE o



B BRI SR A

i 5 7 R T B P T T T B b R B K v,

2 2
%.d;.%:@TL).,,

2 2 2 2
Bl =22, 2005 ~0.035 6 52336 ms
P 0.01

NRE % i 4 7 AR R i v A | DR P TR I TR BB, B D VR R T 0 2
E¥R ST E BN, MR e N EL.

Bl2-5 BRBERKNE =25 L/min, BRIHENRE d =25 om, HBEHFE o =900
kg/m’ BEIFE v =14.2x107° m*/s, ZKABER 0.4 x 10° Pa, 05T B 3o 11 BE 4 1 755
H=1m, 3EBHENBE Ap, =0.1x10° Pa, RBERZADLKBAESE, EADL
RESFHZ NIRRT

M HEEURARE RN 1—1 BRE, FALLN 22 8,5 1—1.2—2 BE WA
iy

2 2
P 2,°V P2 a*' v
yrat o =y tat o +(hy+h,)

KA p—WMBHBEE S, BIREE, p, = p.;
AR T REEE, B v, = 0;
z BETMARMIE 1—1 HEREE, 2, =0;
pr—WHERA DA 15
MR TP B VA9 VRSB S 5
oA 2—2 PERMEE 1—1 AN E, 2, = H;
h— R MBI RE S #H%;
h,— IR AR REBE S BIK
F 0 T 1 B PR A T SRS
(1) W 158 PR Y Y
q 25x107°

1}2= =
Ted 60><3'%‘><(25><10-3)2

(2) &

_v°d_0.85x25x107° _
Re=—=—= 14.2x10°° - 1 4%6<2000

B EAMBRSDRENZR, K 0, = 2, AFHH BTG

20 75 1 pod
Pa=p2t+—5 2+H'l0'g+Apr+-§.7.%

Vi

L]

=0.85 m/s

A

_ 2 75 1 900x0.85
Do = P, +900%0.85 +1x900x9.81+0.1x10’+1496x0-025x 3

=p, +0.20x 10° Pa



HESEE L BEFEAODLNESE
p.—p2=0.20x10° Pa
ZSEAYBE R 0.4 x 10° Pa, X RN EF, WA R —MENRRERLE. $E
=K p, HAEXTEAFRR
po=(1-0.2) x10° =0.8 x 10° Pa>0.4 x 10° Pa

FiUARSFES AR,
Bi2-6 HEFR,BERMN AR, B
BHEE v=30x10"° m’/s, HBEE p =900 &
ke/m’ , M ERE d = 6 om, BER W ¢ = 150 UL VN —
L/min, BERA DA EZE R 0.20 x 10° Pa, 25 i '
LR JRERBE SRR ¢, = 0.2, J BRI R H
B =05 EBEEBEABRK, RBEEFER d
MEE H, N T 1
R BOREWE Y 1 BE, RERADL R
K 2—2 B, P I ASH T # Ny
p_J"””L I2g1 1 2-6 B

2 2
a, v v
=&+zz+ 2 2+(§1+§2)'2—;

4 2g
AHF p =p,=1x10 Pa;

p2=(1-0.2) x 10’ =0.8 x 10° Pa;
v, =0;
z, =0;

g _ 4x150x10°?

", 2T 314%x60%0.06
4

W2 e o e R O S

v,'d _0.885x0.06 _
= 0105 = 1 770<2000

R E B R SRE N B, B a, =2,
BEAEAA L2, R E T B 7

—
R
[ 8]

=0.885 m/s,

Re =

2 2
=, Pt _P2_ XV P2
H-Zz—), y 2z (§1+§2) 2g
__1x10°  0.8x10° _2x0.885°  (0.2+0.5) x0.885
T900x9.81 900x9.81 2x9.81 2x9.81

=2.16 m
B2-7 BERIABIEFR AR d, =500 mm, BEEEI/NFLER d, = 20 mm, BKHE

o MRS RS o

i9



o WM RS & Ak

10

ETEE AT 6 =500 N, BREMEFEE o =900
kg/m’ o Y47 K I BE /L L2 1 500 mm B, 3K

(1)/NLAL DR BB T (2) 0 EH AL E
L] v S~ FEE 1 m TR
iz, fRAEE VAT, WO BT POV T R 3 AR A
% B, JB R S R B0 IR A, LR L 3 R AR HE
z, f _deZ FLBRBRE A L, EEBREIR /N de 19, B LA
L ChRET AR TE R A, R R R I
1t B 1—1.2—2 é&ﬁ,ﬁuméﬁﬁﬂwﬂ%ﬂﬁﬁ
#l 27 @ zl+%+§é~,-z2+p2 2g
HAB 0,=0,p,=0,2,=0
__G _ 4x5000
Pi —-_}.d? 3 14%0. 52-0 .255% 10° Pa
AR, SRABFL O B0 2 T 3
v, —\/Zg z,+— \/2x9 81x %0%)55;18(15)
=8.91 m/s

FEHR k1A, LRGN TR BN 2, , 46 de B (6] RS FL OO 00 e, W T F B
RS IR AR R B 5L O ik Rk, 18
dv = —%'df-dz, =v," 4 &2 di

d? _dz
& v
Xt £ ARG, 1808 E i BN LR 1500 mm A8 FIHE 1 m FRaetfa]

dl ) dz,
t=—?‘J ———
1.5
2 “2g° z,+&

de= -

__05 f
0.02 «/2x9 81 15\/ 0255><105
900x981
= -141x(-0.52)
=73.3s

Bl2-8 BURKHTEAKME K L=L, +1,,5 B =3 m, B E S FIHES K B2
5.1 =09m, L, =2.7 m, @R LA —HRZ d=0.05 m ¥ EFLE RIS %58 , FFL b0
BEKRIRE R B Hy =0.3 mo FRIHREAME IS AL HIHN H, =0.6 m, H, =4 m,
ATHBIFLIR K , SRAEBH 537K 1 2 85 B BT i ]



- KA BB SY B L R AR, IR
FRERSEE, AT RRELERRL | |

REATSE, MOl KRR WS R AL 2, B
#E de BRI KRS,
B H, THE « I, KMPIEA KR % 8, u

o ==

3'L2'x H, _—r
371 s

x=0.85m —L, L,
SHBOKREAG ¥ HKENEE 1—1,5
PR B L o O 2 H AT N 2—2, S AR

HASE T

P b _ P2 U
z‘+y+2g B+ 4,

XHF v, =0;

H,-x=H +

i 2-8 @

H, - L
=H1—H3+( Z'L"—_ZI) 20
1

RALER, B |
v2=x/2g[z,—z2~(H,—H3 (_Lz,_)lg)] =+/2g(4z, - 12.6)

TR —BRoT , Bk R 2, 76 do B PO K Sk FRE dz, 0 75387k IR K B K BR

W 5 R AR BT K B B 45 B
dV= - Adzl = avzdt
3.1

@jﬂ A=BXL2, a=Tx0052
BrLA de= - .A *dz, = ~ 3L, *dz,
N 7 %0.05° x+/2gx (4z, - 12.6)
= PR KK Sk kRS, B et a]
: =J‘:z“_ 3L2 'dzl

2 E x 0.05° x/2g x (4z, - 12.6)

3.15

1
= 931, 7j 1 4. -857.2
Vaz, -12.6 s

C ERESBERE o



< SR A R T P

12

B)2-9 WEMR, HKRLU », =6 m/s K
HEEMAKFRENESE, CH =600, AOE
% D, =30 cm, i 04 D, =20 om, B 1—1
REEERRIE S p, = 1.05 x 10° Pa, BH 2—2 &b
HIERIKIE ST p, =0.42 x 10° Pa, TR o = 900
kg/m’c RIEAFEE MBS NE « BiAy
A A s,

B BUEUE 1—1 FOET 2—2 (R AT A
EEHARR T AR T RUAR &S,

ER FHEHAREE 1— Lfh

=3 14x0 3 x1.05x 10°

Fo=%-Divp
B 2-9 & =7 418 N
YERFHEHAR 2—2 B L H

Fr=ZDip, =20450.2 x0.42x10° = 1 319 N

REERERRBEER SN FLLE « SRy BT MBS IR0 F, F, . x 81771

GEEe 9
Fi—F,+F,:cos 0= —p-g-v,°cos - p*q*v,

y WIS E R
—-F, +F,sinf=-p*q*v,*sin -0

T.ptey )

' p
55 ly3] 1)2=4 =y = 0.3 2x6 13.5 m/s
- D2 D; 0.2

= G Do =2 0. x 620,424 w/s

Fi+Fy-cos 0+ p-q-vy°cos 0+ p-q-v,
=7 418+ 1 319 x cos 60° + 900 x 0.424 x 13.5 x cos 60° + 900 x 0.424 x 6
=12943 N
F, =p-q-v,*sin 8+ F,+sin §
=900 x 0.424 x 13.5 X sin 60° + 1 319 x sin 60°
=5604 N
F, F, REEIMBAINER ST, w5 558 /e 3 5 HATLE , B AR .
Bl2-10 BERSHEDHRAEHRAENEFTR, BHER d =16 mm, 55
K L=4 m, MBFEE p=900 kg/m’®, EHNEEHE v =18.7x 10°° m'/s, Mk v =2 m/s,45°25
LEHARBE =0.3,90° kB R H £, = 1.0, 135°B k[ A BB ¢, = 2.0, HEBKF
L RTG53k 48 35 R G B JE 2k

q
BT F,



