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B g W

F—T KAFHESEHARTR

KJ1% (Hvdraulics) S FHEANRA LV IRZ B 80— MR ZERIE, BAOF8—1
332, FEBFTVIK N ERRIAF- S AHLGE s KL PRR . —J7 RS SER B2
R LA, UK, B AEAEIE, RN XEERR LRI, REER

WA
—. IKIFRAEST B SRR

K I3 BT T I A LR A PR . OWAR R AL A, BTFEiiiA At T P8k
A, FEH TR BRI Z BB CR, FROBKE ¥ Qmikrssh e, otk
TEiBEPRAR, EHTRE LM 5iEshZ M eR, URBIKRZEERNTESEREL
5, BRAKRENIE K BTRBIz SR tE SN PR R R Rz 3, A E
FEWOIT T188) . K I HAERT TR AR FIHLBGE ShALEER , 75 N B ALERE 1
AR, MARVEEH, SR, RETFHSHAERS, b TRAhEEXLL
BEACHUEE, BT LAY B A R BEE ) 2E R 2 K s IR AR AL B SR

T WRRRESS T RIBOE

FAR R Y A A AR AR =2, BREA —E MR —ERIER, RIA
NG IEH AT WS W BA —E R E—ERIBR, RIAAS RSN SHi
g AR, XE—ERIBR, RING K45 D

BAARAURERRA B sh i, BEEmRTIR, FiAsFREEEK, WRNRDN, 5

(wzh), REAHR/NRSN T (BiEAE) fERH, siaREESEDE, HREILTFERARK
o1



KA

PUETEHIRE S o PRI LA TRBUE, BRI th 1 2 S —— 3 A 2 1R
(BABAEEIS 2 MBS T), REFURZEEA R, WEAMWEs), E8E51m
TEWBAHT o 95 5 2= 18], B S A 2 — b I (8] B b 5 396 BT 76 25 [A] B 224 i ( Continu-

um)
— . KD N SR

IR AR PR TR A Z BN, iRk F Kk, sSdaEh, LA,
AT RIEE . EUBARURGER . WK, WEFMaIM, #FHEZKFREAR
JEEE, fE @ TR, T B9 A TS A D K, — R K T R R, KT K
AT BIASOK IRk ok, S abBE, AT E RS KE B S A
o AR T HBRK G, dFBEKE, X —HOKRSE, MBIk —RIIK I %
B, ABOK OAVE R R ERAUKE R KERAERAUENPKEITE S,

B TAOWAE ™ i & R TH AL AR, il e Wk e, Bk, 2
e FEMUE . BOHHE O TR, sk — RIK AR, mbrmfLEitE .
Gt EO BEIRE KHEK 345 '

BEHERABOR AR, IEFEAWH BUR BTG, WIEEAK T2 BRI, K
KA, URAT. W, FH. BEMMEENS. %I KHE0EN, REEIE
MIEEA TG | AT L FEATIRE, LIRS T A A K 12 R R BE Sy, it —
H BIBHERT ST T AR

4. IR

TEAKITFER R T R 2B E, XU T X ey B (BB, KSR
M EPREALH] (SI) o

1) EPREALHIF AL (unit)

HFEKE: m, em, km 5; BFHE: s, h, d 55; Jif&: g, kg, mg &F; J1: N,
kN %,

2) EPRALIHIKEN (Dimension)

B EARF RN Y E RS

EPRpA I A RNAE 34, WFERE: [L], @ [T], B&E: [M],

KT TR YRR E AR e Bk 3 M EAENRE R, IR, (V] = [L]; ®E.

[p]l = [ML7]; ®BE: [y] = [ML7T*],
.0



BT ATy BE IR AR RE R 7R O
[x] = [L*T°M"] (1-1)
WG o, By MEBUEAIE], WK II#MYEETHh 4 2.
(1) LEMNE: a=B=y=0;
(2) JUfi2efE: a#0, B=y=0;
(3) iBah#E: a, B#0, y=0;
(4) iR y#0,

T RENEEMENFMR

KRBT RAANGE S AR . AT DGR RUA S HUIGE 30 A Gy £ 24 2
F1EEE R

—. Bk, R

Lt (Inertia) . WA EA RIFIFAT S SRS B W B i
2. iR (Mass) (m): BRECEBER/NREE;

3. % (Density) (p): BAAFETE S HWRIKTE.
GRER M, KRR VSRR, HEERN

p= (1-2)

Xt FAER A,

. AM (1-3)
= = lipr —
p=p(x,y,z) Aém v

FE AN ke/m’ s BEMBRNS [p] = [ML7],
VR ) 5 EE B IR BE AU S AR A, R R ARARAR DN, BT LUK A7 5 o S 7K 69 28 B A 0
B, BRA-NKRIET, 4CAFKAIEE (p=1000kg/m®) fEAKEIEE,

. HIAEE

1 Sy (Gravity) (6): WAZEIMERETTAGINEM, FRAE.
G=Mg (1-4)



KHZ#

A, g WEIMEE .

2. WIE (Unit weight) (y): BGABUIR T HON TR SA .

-2 - T - o (1-5)

TR N/ AR [y] = [MLT7], Wbk TR BRI, 57
FULR R (% 1-1).

F1-1 SEMILMERRENEE

W% FR =5 7K AR Rl ks Pa S ALK gk
HFIE/N-m? 11.82 133280 |6 664~7350| 7 778.3 15 600 9996~ 10 084
W ZE IR/ C 20 0- 15 15 20 15

E—NRAETF, digki s EmRENEE (WWFR1-2).
F1-2 KHMZEMEE

1/C 0 4 10 20 30
?E}E/kg em™ 999.87 1 000.00 999.73 998.23 995.67
HE/N-m?> 9 798.73 9 800.00 9 797.35 9 782.65 9 757.57

t/°C 40 50 60 80 100
kg - m’ B 992.24 988.07 983.24 971.83 958.38
FHRE/N - m™? 9 723.95 9 683.09 9 635.75 9 523.94 9 392.12

AR, R 4 A4 K TR A K TS, y=9800N/m’,
= . FEPERTRSEE

Ktk (Viscosity) : WAISTBTUIIE (MIXz3)) BPEMER .

MW AEZ SRS, FRATAZE (SREZE) e agh, W R Z (6
WP — o A BE B 1 R LIS R AR X 12 3l o IR PR PR BRAR O R P (SR ) o

B TR ELA R, TRARTE I 3h it 7 gl o 250 s IR VAT )2 [ 4 P9 4B A, il R R
A8 SR BEHUR BB ARAS SRR o G, AR BORSPELE K 3 12 58 b A+ )
B

1686 4, EHEAFIFRAW (Newton) M7 U1F LK. f7E PERAH)FA7F Al 3k
— R R (LB 1-1), HFEFAREE, miEZ s, ke m )2 ¥ i 6]
AR K T XS

4.
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hl Y Ly /o du

lwyi_u

& 1-1
LI R, WEEARERARR N EE T F S A IE . 58 XS 3 1) 3
JEREEE U/S AE . PISEARIBIEE 6 FR/1N, nT A WA 53 A U/8~du/dy,
du

F OOAd_y (1-6)
SIABIRE u, TR EXE %K
du
F_”AJ} (1-7)

X REA NN EREE R, b, WA (8B R RED  (Dynamic Vis-
cosity) o w HIIR/NS AR R B A 6. RitE RIBE p B, AR p
{E{&O

AT PR PR 4 A A T P BRSL ThT AR b R 7 RS

F du
A
A 'ud)‘

(1-8)
ﬂu&%:ﬁﬁﬁ%%@ﬁiﬁ%ﬁ%ﬁ@%%%ﬁ%ﬁﬁo

m (B 1-2) Fiw, I (B 1-1) HREMEEE dy WRZiE (1-1) K& (2-2) 28
ok, BORRZ B ABCD, 253 dt WfBUR, %R MELZsIZ A'B'C'D’ s HWZE
(2-2) 5®E (1-1) AfFEREE du, MEARFBZE, EAYEE, BbEE

ABCD 1 FATUIIE A'B'C'D’, AD 8% BC # k4 T MY do, Hff ’}Eﬂ%ﬁ%ﬂﬂ%o A
de AT B, do W hiE, ATAh:




KA

dud
d6 ~ tan(dg) = &
dy

dé du
i1 Et—ndiy

Wik, X (1-8) A5 .

du de
T = —_—= .
# dy *a

2 IR 1t WA R A AR TR S AR )

R A EE R R RGBT — iR, X TR A R A E M . —BHEAF A
WS E BRI PR R AR ORIk, 280, R, M. H2R. % SREE Ry
WARA WA, B A RAYIVER . S ORI TR AT S AR (IR K)
Fo ENMZRATH (K 1-3) FoRy AEMOOHR AR,

74 162 48 I A
S /RN
% e 1
_ du
0 T dy

K 1-3
w BRI - B/KD (N - /m”) S0l - B (Pa-s), SUBRZH W, HAf
BTN
T =0. 14 - B/
IR AIA
(w] = [ML'T']

‘?ﬁﬁiﬂ@*ﬁﬁﬂ:ﬂumwféﬁiﬁm v BRONAB SR B BEGE SRS B ( Kinematic Vis-

cositv) , HBANEA /B (m’/s), T FEIWEH 1 EX/F (em’/s) FRA 1 “Hiit
W, KRB XERN:
1 #rFEFHr=0. 000 1m*/s
EHRENRN R [v] = [L’T'],
IKAE SR R B0 W A28 A RGTE
0.017 75
Y T +0.033 7t + 0.000 2212

(1-10)



g% % ®»
K, ¢ KR, ACH; v Rhem®/sit, A THANE, £ (F£1-3) $FHARR
BERTKAY v {E
®1-3 FEKBEEY vE
g/ C 0 2 4 6 8 10 12
v/em? os7! 0.017 75 0.016 74 v 0.015 68 0.014 73 0.013 87 0.013 10 0.012 39
R E/C 14 16 18 20 22 24 26
v/em® o« oss”! ‘d.Oll 76 0.011 8 0.010 62 0.010 10 0.009 89 0.009 19 0.008 77
REE/C 28 30 35 40 45 50 60
v/em?® o s 0.008 39 0.008 03 0.007 25 0.006 59 0.006 03 0.005 56 0.004 78

(R SEPRBARER ARG, HRATE sl e, SR A s RORS M REL 0 fh, #85k
AERL, WORSTEFEKS AR BA T+ EEME XL

KIS, B T RALHT, SRR GR MR R IR, 5] %A R A AR
BARREEY , (EFARARARL T, SRR B =0, o BRI RL AT T AR I 538, a6

R % FERG T 5 R B9 22 3 A TIE 1E

9. FegaPERRZ KT

FERIE &5 B, 4 6] B 8RB /)N,
WFRSYE (Elasticity ) ,
Mt (Expansibility)

WA 48 R /N T PR R R 48 R 80 B SR F M E R B K R B,

ﬁﬁ—,wwﬂ AAREOA

VAR o A RR /N, 3 R P R B O 45

( Compessibility) , BT S, WK IARFRRE A, X R RFR N

B GE AT AT
V, RN Ap J&, RRRBI/N AV, AR

V (1-11)

X Ap MIERF, AVARTUE, B (1-11) Aiin—05, £ HiIEH. B HHfi R
KA (m*/N), BN [B] = [M'LT?],
TRFR M R B K RARFRE S8 250 B i1, B,

R
B AV (1-12)
v

HEBACHAE/ K (Nm?), BHHK [K] = [ML'T?],



KA

WARFEARR, H B o KEAR. [F—ik, Bl K HREMERm AL, HELR
Ko Wi, BAIFAER2FTE IR R E /.
fE— TR, KRR R K AT U I 2x10° i, (LR, 2 Ap

K AKEJE, A—Vvé’ﬁvﬁﬁﬁz~, B, 76 Ap RABIELET, KRS TT L2 e

S, 7K B AN N AR (BAEDHE B K R, B K A R4

BT, EREGEMZKNE R RR, (DR EMAMNFT, MEEBARK
ARG, AR R B /N T3, A 45 1 xR O 3 ) 5% o s, v L 22,
e, LREIEIE, XA A AT R AN T RS

B2, 2B SRR ERE, Sl R EZE () AL (Incom-
pressible Fluid Model) , W] {434 a4k o

K I — A K IR AR

h. Rk R

FKH5K 1 (Surface Tension) SEARWAKRMES FIER RN —ERE ST, HTF5I
TRTFe AR AR Z IR M7 [0 7= A R o RETK 1A R/NT R sk N 28 o it
. o ERMBAKE LRZMb N, B E/K (NMm), BRK [o] =
[(MT?],

o [EFERAFE AR M 221k, X 20C K, 0=0.074 (N/m), Xt/K4E, 0=0.54
(N/m)

WARRI KRR, EREE D —BAZIR TN, AELEELT, B
S RN AT 2 £ ﬁﬂﬁ/J\‘?&‘?ﬁ (GnFIE) B9E3l . AKAR/ N I SRR i AR 45

KA R D, SE AR KSUK BB S EYE, b TEEREST5H
E*‘%?B’J*Eﬁﬂffﬁ“ﬁii%fﬂi 4 (Capillarity) (4n& 1-4 FiR) .
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e
&

Xf 20°C B 7K, B b A K T e A AR K T S R 2908
29.8
d

XKAR, B THOREMR T A MoK A= b 208

h ‘ﬁs—(mm)

h:

(mm)

EwmRr, dONBEBEENNG, om it T EAERRMEN, G0EE LB ER
%, hFRAEMFE & E (Capillarity Suction Head) . A I, 8 % W &% 89 52 A /D
F lem,

7~ A

VA1 HH VR 17 25 B) B A S AR FR A P4k ((Vaporization) , WIRTRAL R & IR
TR AR RS, 28V A AR . R, ARG R, YT R
KB, ZEWA AL LR A L, A R R B SR FR A MR AN 28 VK 5 ( Saturated

Vapour Pressure) B{7%{k/E5® ( Vaporization Pressure) . IAMRALER SREA X, KHY
HRAb R (W& 1-4).

F1-4 KERWES

K/ 0 5 | 1o 15 20 25 30
7AEIES /KN « m* 0.61 087 | 123 1.70 2.34 3.17 4.24
K/ C 40 50 60 70 80 90 100
AL R/KN - m™ 7.38 12.33 19.92 31.16 47.34 70.10 101.33

WK R FA SRR F Ak R SR A, 2 Ab R R AR, TR, FROAEER
(Cavity Phenomenon) . 4/ HIB/K it B N mp Ty, EBK, KETHEHBKE
(o 4030T 4 [ BEURCAA B . 7%, Bl (Cavitation Erosion) SR,

LE LR, WAKS2EMEORE , £ RSN, Pt i —R s THishiy (it
IEREARREZRZ VIR 1) . BARYE . A5 EARESN R, RGO T, BB IR
FH KN B FSR SR, BMEERIFE R 1 T AR MR (R liks<ik) ,, AT
RERAEARRMHNGE S, SR FE YR BAT R Y3 1 #R P 2R, PRI IR T 18
DA ) N N2 e N T LD AL 2 v -2



KA

F=T {ERAERELENA

AR BIBLAGZ B2 A IS R, S RN LRGE s AP, IR 4 28 g 2
FRPERH AN fERTERIA B0 S e i oy, A BEEE . M. #M.
RETK S ALK I Erh TRz shing, 3220 AR b 4t — 8 P 2 T BT 4 B 4 ¥R
R, VENBRESAR I . X MBEH &, ARV LM b g 43 S 3R 10 0 A0 A )
K%

—~. 1 )7 (Surface Force)

TERTERIAR SR I L B AR R T Ay, AR ARV MR B 5 At 4y Ak B T AR B4R FH I 25 5
WRAEIELA T RABES, R SES R iR m L, Ptk 75047 SR N 7 O HK
&o SEHENESZ BN IR N s s SR AT IS IR AU . Herh 3R

p T B T1EHT,
AP

p=lin 3y (113
YIRS~ FAERT i,

WA, LR Wk Wk A A E 2, anj—;=o, o LT R =

0, W r=0, WHEMTE A4 LAY R AR J1 AP,
FEEPREALE b, AP K AT @S2 405 (N), R4, p K or MR AL R4/ K
(N/m*), SFRAMETR (Pa), fifRiA, HEHA [p] = [7] = [ML'T ],

. Jfis& )7 (Mass Force)

B AR E TR B AR A BN RUR B B, RN SRR R RE e, Bl
DL S, seAh, X T AR AR R, R AR .

R Ty R A R R R . AR AP iR R R Yy, KRR M, B
HF, WAL f A

i
f== (1-15)

- 10 -



B8 & ®

B NTEAR LB RN F, . F, . F,, WAL R AR BN X
Y, Z. ‘

FI
X==
M
P
y=-=
M
F,
Z=—
M
A j=§,+i+2k
B R BT ISR B m/s®; RIREHMER N [f) = (LT,

EMT KAOFEHHARFE

TEP B R Rt B, K 122 Mz s AU G S 75 v, ol 3R A Oy
o EWTIE PR E s, B U RIBOR R AL, TR IER 108 S 4R RE ) it
FTHEGE M, HRERSCE BRI, MR E, EANTRINRZEHTRL

—. BB BRI R

AKIPEXT R AE S T B T, R ERT AR TERR L, 5 RESEA R
A S, 1 HEM AR EEA R, AEhe= e/, SheteEd, sheE®. &
ST E E AR L OB B AT

GRS B Aot , BEATTRAMS ITRIER, B TR AR AERE M
KRR, X TREERMEIEE, RABERS T ZESUA WX, FEFEITRILEAR
MR R, XA BB TRER, &R — R .

B K 1

Fefsc s i) N4 . OEBE T Z AT, @ xhk iz shiE Sm g, mg iz
N EERWMHNE, SRS R RRE; SRR P SR, Hld s
KOG ORI IERYE . QMBI MT R A RE S MR, 7RG R A 4R

LRGP RLAEE, DL SEPR I E
e 949 -



