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it T R AR R TE i IR S B A T AR B TR AZ (3 1 ) . (Static pressure is the
action force in normal on per unit of area in stationary liquids. ) V& 14 & J& 1 78 4 38 24 v 4k
BN R, 72 W R A sh vp Bk S JE J7 (Tt is intituled pressure in physics and action force in
engineering usually) ,
WRAEFR R AR th B s A N T AR AA EAETA B ) AF, WZ S # R 1 p W 2
Xh
AF

= iirfoﬂ (3-1D
FRIAVER ) F 35 EHEmMA L85 p X RRN
_F )
p = A (3-2)

(If a force acts perpendicularly on a surface or the whole surface, the force F divided
by the area of the surface A will be the pressure p.)

JE 3 3 v B o PaCif i RO 8 N/m” . i F b 507 K/, TR Ll 3 ] kPa
CTiFD 8% MPaCGJE i £ 3 437 . IMPa=10"kPa=10"Pa, ¥ /& J7 S 4 3% 3-1,

®31 BREHBMBER
(TABLE 3-1 Conversion chart of usage pressure unit)
gl ) P o R AU TR TR/ JEAK? AR OKHE 2R IKARAE
(Pa) | (bar) (atm) (at) (kgf/em®) (mmH,0) (mmHg)
1X10° 1 9.869 23X10"" 1.01972 1.019 72 1.019 72 10* 7.500 62X 10*

2. {8 E 71 1945 M (Static pressure characteristic of liquids)
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(2) i 1L WA AT — s b B 5 T A5 45 7 ] LB AH 55

3012 HEIENF gk b i TR g o AR ) 2 AR T
1. BIERERHEND R EEE N FEE AT 2 (Pressure spread in stationary liquids

and basic equation of hydro-static mechanics)
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pdA = podA + pghdA (3-3)
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(FIGURE 3-1 Pressure distribution of gravity acting on static liquid)
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2. WtEER N FEAFTIENYEE X (Physical signification of hydro-static mechanics
basic equation)
FP 3~ 1Ca) 773 B A #1119 %85 A 25 38 CCE R HE KT TR (O 1 RA 2 #r s el 3-1Co) i
I o DUJIR AR 3 0 2 ) R AR O R AT 0SS B
ptoegz = potogzy = Wik (3-6)
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XA U 7E B A2 A% N I TR LR VAR 1 0 s D3R LA S TR B A% ER AR A5 . X S
W R R PR e AR R AL R i, TR R R R AL A — D AR, (Pressure exerted
on a confined state liquid is transmitted equivalence in all directions and simultaneity and
acts with equal force on all equal areas. That is the principle of Pascal. The principle of
Pascal is also called as the hydro-static pressure transmission principle. )

WAHE Y po SRR EAL BN R G AR Sy i)l TR 8 E T AR R ) pgh B
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TR T AR Bl v s AR A T2 5 o 1 A [) A T T T 4 Xof s g RIAR X s g T e O ik 3R
TN o LA LS Ay o (R I BT A 1 R T PR A 46 X5 He 77 (The pressure that is based
on the absolute vacuum is called absolute pressure), LA KA JE b3t dEZE BT BTl 45 69 &
J1. 88 FR 9 A % & 77 (The pressure based on the atmosphere is called relative or gauge
pressure) , T K2 B0 HAL R AR 52 KA EMVER S BBt AR FE 7R 09 1R 77 # J2 AR 6 s ) .
ARR He J3 B FR S 5 7 o EAE I vb A A 5 30 48 W Y Hs A% 3l vb BT 4 30 9 e g 349 S ARR
Jy WA FE A G T AR B A B9 W6 4 B B B b % i (Vacuum or
negative pressure is lower value than atmosphere),
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(FIGURE 3-2 Relation between absolute pressure, relative pressure and vacuum)
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J1p 5EIEERA PR, SAER 175 ) 5% T AR 2 B B
F = pA (3-8
20 [ A R 1 Ay ot v AT S S I R O B T 1) R AR AR L H RN AR . RTIAE
FHAE M T E A B T RS 6] B9 5 ) AL AN — A o PR 0k 2 20 B 280 5 i 2 it g B — 4>
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i A7 ) ERGE AR AL AR, RD
F. = pA. (3-9)
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TEIZTT M B0% MR A o 3 — 45 V8 X 22 il 10 #0 FH o  TE VR AR AT A 0 o DAIE 5
B 3.1 BE WL P s 18 S DA L L N FE TR 0 p RO LR Sy LB AR
VRS 2 J1 53 BT an il 3-3 Fim o SRR HTEA 2 BE N 3R T « T 1] 5 J1 F oo
R TEGLR A ERE N R BN AR dA = Ids=1rdg, W T 77 3 VR HIAE 3% ) T AR
dA EMEM T dFE= pdA 18 = J5iml B/ J1 58
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(FIGURE 3-3 Forces in stationary liquids acting on the inner surfaces of the container)
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3.2.1  Gnighile i A A &

1. BRGE EERS . — LR = 4R 3 F1 = 4R 3 (Ideal liquid, invariable flow,
one dimension flow, two dimension flow and three dimension flow)
(1) PRAER AA S 4 R JC M SO AT R 45 19 WA
(2) SEBR A T2 fi B B AT 36 M 30T T 45 19 WA
(3) AN ERIEIEHDRIE WA E S RE & DB . ISR S, w7 R i
SRR S AT — i BB s S S8 IR T) p T w SO o 3ROR Ry 2 1) A A R [i]
F14) BRI 19 20
p = plx,y,2,t)
u=ulx,y,z,t)
o= plx,y,z:1)
(4 8 7E i 3l (R it 8l BUE H 0 3h) J2& 18 4 WA U 3 I AR TP AT — AR B R T p L3
Hou S o BONBE ] ¢ A2 AR RS . &l 3-4 B .

18 2 WS,
Ip _ du _ do _
at 0, ot 0, It 0
TEWE I AL Bl R G0 0 F S PR AR B, 8 6 — SeJE 16 3t 2 [n] B3 X4 7 4k . 7 R 18 € it
kA HE

(5) AR Ui 3 CIERR E It 2l sl AF 28 0 30D 2 8 25 WA L 3 i WA TP AT — s Ak i
T1 P w SEE o A — DI S SRR H] ¢ 22 F Sl WA 3-5 R

TEBIEFE 1A% 8 R G R B S PERE T L 0 25T 4% AR 48 5E i sl ok b B

(6) —ZE B JE 5 AR B VR 3h

(7 ZHE R sh JE 18 AR B AR i 3h

(8) —HEJm sl e R AR BEAVE = 1 3h

Bl 3-4 fH5E FiSh
(FIGURE 3-4

& 3-5  dAREE w3
(FIGURE 3-5 Variable flow)

Invariable flow)

2. BIF Lk Lk R FNE 7B E (Flow field, trace, flown line, streamline and cross
section)

() Vb 45 32 B R 7 76 5 02 1
(2) 3528 J2 U K A — B T8 P32 30 (R B 8
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(3) PR TR T i A — Wi )iz Sl RS W — 28 2 Tl 4k . 7R 4R L 4% s Ak A 1B I 3
w5 S VIR T A iR 3-6Ca) s . 2E AR TE E A i, R T OO 8 a2 )
e T4 S8 i ] 728 DR aHe 97 8 T AR A B I ) A2 A A A S I Sl I S R AR B e ) 22
e T RO R R A R — W BT — L L BT LA 4R 2 1) REAH S AN BEHE T L I

LHBMLES R -FFOCHMML.
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(a) (b)

B 3-6 LT H
(FIGURE 3-6 Flown line and streamline)
(a) W&k (b) i A i # 1

(4) He—BEm  FEp b — AN E T AR B A 2 20 iz B i L — A
VRV ZR » PRI 26 30 2 21 1 09 2R TR A O 7

(5) Vit AR 248 FEWETE T B N IR LR .

(6) 3 7t 48 T (i ik 3t OB T D 2 98 7E Ui R Th 5 BT A IR E S BT . TR VR R AL B R G
o YR AR A RS v B I R TR S O 1) 48T B S e AR T s i . A JR] 3-6 (b))
oA LB O . 8 AT AT RE 2 T T ] B8 S i T

3. MEMF iR E (Flow and average flow velocity)

(1) Y B 2 418 5 {67 B ) PRy 3 ok 368 0 48 1 P9 AR AR AR, T @ 3ROR L 307 m® /s 8 L/ min,

T HUNR Gl dA B R dgs HERIA AR

dg = udA (3-10)
X0 (3-10) A7 B4y, AT A5 48 4 A 3 i A A /o
- J.AudA (3-1D)
(2) P v EHRRE g SEmSRmmA A HE. mF
q:JAudA: wA (3-12)
DU SF- 32 30 3
v = Ai (3-13)

TESE bR TARETHSE h, FF XU o AR S2 BRI o, 78 1T 58 U kI P 28 A H A Rz

3.2.2 e

W B i S MR R R BRI S O AR L 2 B i 5T 1H 2 7 (conservation of mass) 1E i 7K 7 2%
W) —Fh R T 2, B R AR S . RIS B[R] P 9L Ak A — 3 A AR I R B
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SRAHAE

AARAE T TP VR A I B I AT e I — A A T A A H T s i A T T AR 43 i) Ry
AV Ao SRIETEZ LA T B — /N T O B B /D Yk SR TR s ) 3 4T T R 4 G Dl dAG
dA, I 3-7 ffros . AR BTt < R A 8 BRLASL N R] A I A A B/ AR T ) A4S T A A
(The mass is equal on two different cross-section according to the conservation of mass) , A

prurdAr = pru2dA,

R0 R PR dA, B
AU 20 T U T dA B

02
us AR I 2538 U AT d AL B R S

Bl 3-7 WA BN i R i S i Bl R B
(FIGURE 3-7 Schematic illustration of tiny streamline continuity flow of liquid)

A0SR AR A T TR 4 1 & B o1 = oo Ui 3k 19 A B0/ 488 T ) 90 A AR RRURH 552 A
uldAl = LtgdAz

XFEA R B RN LS St b OB 15 8 AN A 1
J wdA, :J wdA,
Al A2
AR G- 1D MR (3-13), F20] LIS
g1 — QG2
35 A
v A = v, A, = FEL (3-14)

s g VR A 2 3 VA A TET A P I

@ WA A T A, AU R
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P T 38 A TR A Y T A
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g = 1A = v A, = v;A; = - = vA; = HH (3-15)

2 (3-15) BEFR A A AT He 4t A VR 5 I 2l 1) e Ve . 130 WD 7 4 ot 3l v i i 4%
SR TR N WA S R N M= i 3 P B bt S B R A TR 520 WSl a

(The law of mass continuity states that for incompressible liquids and in a system

with impermeable walls, the rate of flow is constant. Thus, where q is the rate of flow, A

is the cross-sectional area of the liquid steam, and v is the average velocity of the liquid in

that cross-sectional location, the subscripts 1 and 2 refer to two different locations in the

system. )

3.2.3 a%rliire

ARITFAH, B AR R B — DI BB A s 3 T B A R R IF AL RS RE I
K AWARERE  HAE N —FIE L e il 7y —MIE . Xl R i sr o S #E . (Law
of conservation of energy, with respect to a flowing fluid, states that the total energy of a
flow of liquid does not change, as long as energy is not supplied from the outside or
drained to the outside. )

855 R) J5 A2 02 i A e 1 5 # » B SE PR b J2 BB B 57 4H 2 A (conservation of energy) 7E it
I iy — R R, U0 3 WA 1 i 5 1) B, 6 250 6 VR WA 1) 32 0 °F- A 7
BRI 038 2 oy Ty B o R T U S AR 1Y) i T R LU A % L A IE 5 I 2 D SR ARL TR AR AE R/
T B T B DL E T AR S XTI LU E L R B S R A L SR b Y B S a) L A5
S B A BB 55 ) O R

1. EBAEFMERBUNE RIS 34 75 2 (Kinetic differential equation of tiny streamline

of ideal liquid)

BRI 5T BLAR A TE 5 I 3 S5 1 P AE B D P iR &g st H O i O R . TERE — R
B 2o DAVBTE 4 B80S B B BB — B It I 1 ARl ALK EE S ds OTIR R dV = dAds
BT, i 3-8 Fis . FE—4EIm a1 O T /N R B A& S ) p RN o J2 3% R T
FEATE s FBHE] ¢ B BRE B) p= f (st su= f(sy0) o SFERARVEAR SR U 1 I 7E OoT & B/
SEITAE LA =Fh,

=N
=EN
=N
B

‘?/ X \\f‘ S
1 D™ )

>
WA padsdA

0 Mok '

3-8 HRAR VM BRI T R O — A U s 4% R O R A
(FIGURE 3-8 Theoretical derivation of Bernoulli’s equation

of tiny streamline one dimension flow of ideal liquid)
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(1) 7775 W gy 8 11 e 7= 2 B 4 T
pdA— (p+ ‘;—fds)dA ——2LdsdA

ﬁ¢ﬂ€ VIE TR 7 16 B R B

(2) fETEROTIR B i ) A )
—mg =— pdVg =— pdAdsg =— pgdAds
(3) TEAHE W30 T iz oTikR mBivE 7

ma = pdAds S = pdAds (u 24)

de
S BT PRI T 7 ] B IR 32 2 i 1 — S,

dr
A4S R, DO F = ma, 15
—2245dA — pgdAdscosd = pdAds (u 3% (3-16)
K. 0— i 5L s ZRBYK M ,cosezfo
¥ (3-16) L i J5 I 1%
_Ldp 9= du }
o 9s & ds (7\ (3-17)
TETEE TN s pozou = A SRR ML BA s B REL, r i — A K B-1D iy
fdp+gdz+udu =0 (3-18)

A (3- lS)E’JbEfﬂ*ﬁﬂﬁlﬁi{n{uuéﬁﬁﬁfﬁfﬁﬂzmlﬂﬁﬁfﬂﬁ iz g oy R WK o BRLE B)
TR, BRR T WAL R AR I R

2. BREREFU/NERHIIAZEF /2 (Bernoulli’s equation of tiny streamline of ideal liquid)

WA 3-8 FrR K (3-17) I I 2 s IETE 1 FR 43 B4 TET 2, 58 AT A5 3 GOT AR U 30 i i

flE i X R 3t B
2 e c 2 b 2
L3 e i)e =[5 )e

XM R B L g - B T B B AT

br 4w P W (3-19)
08 28 o8 28
PR SR TR 1R 2 2 A R AR B?uf(s—w)fﬁﬂgﬁi
= W (3-20)
pgf

3ﬁ%£~7$&EﬁWW%Eﬁ%Eﬁ&%ﬁ%mwmmmwﬁﬁﬁm%;
BT TR T A 1 B  BORR A H LR Lt A B A Sk 5
i~7$mﬁﬁmmﬁﬁﬁm@%xwmmmm&mww&&m%o
3 (3-19) B (3-20) 2 B AR ROV S/ N A 10 8 72 9 30 1)l 0 R 1 298 ) 2



