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Bl: anEpr R AR TR ETR T EEENREZ. 21°C KN —REB BT 5L
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EATERETNKBEEITHREA 150 mm.

(1) KoKk 8T HY £ 55 B

)
(2) HEKBL IR TRRBHRE R
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=
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AR ANMEEE R - BEREAIREY: I

et e d 1000 x 1.699 x 0.05
SRR EIEHH Re = 22 — X i — 8.55 x 10*

0.993 x 10-3
26.98 x (d/e)¥7 = 26.98 x (50/0.04)¥7 = 9.34 x 10*

FBF 4000 < Re < 26.98 x (d/e)¥", A&GHANXBENEXRANITELEREKR
¥, XHT 4000 < Re < 10° , FTLUBTEMARMATETRARIEEH AKX, A

\_ 03164 03164
~ Re™® (855 x 104)0%

EEAONBIBRERY (= 0.5, REFUERENEZHHGIETRS

~is— (1+c4 ! v
p=|L i) 3g| 79

= [1.8 — (1 + 0.5+ 0.0185 x

= (0.0185

4 ) 1.6992

1 . = 13317 P
005 2><9.807} x 1000 x 9.807 = 13317 Pa
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Gz NFEEE N RE - BEFENRE: Fl&

(4) IR\EMFH d/R =0.1 X, SENF/IANERE ( =0.131, BBk

442+2465
ththJrZhj:(o.msw * ;0; +0.5+2><0.131+12.83)

1.6992
>< _—
x 9.807
WBREEREZIT KRR % £ hy, FPKFEREMKELOBNAEFGE

2
0=(2—1.8)+ — —h, + hy
( )+29 pt

H_ XA
h —(2—18)+U—2+h —02+L992—|—270—3047mHO
P T T T T T xggor T T 2
KRR P A

12
P = pggyh, =1 — AT = 1
Pyq 000 x 9.807 x 3600 x 3.047 = 99.61 W
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AR RTINEE =Nk - HEEE

PELREEE BREE. RRKEE. HHKEE, 7XEE

EEERMEEAREIEEN—RE FHXENERE FRERE—RENEE

REES NS
Sy Q= vA
B2 2
hy =hr = A\=——
/ d2g
sy = 210
REEHE 2
at+ 2y —2+@+—+h

1
Py 29 Py 29

Dongke Sun (Southeast University, China) Engineering Fluid Mechanics Incompressible Viscous Internal Flow 57 /73



EAFERIMEERIRE

ERAFMEREGEERL - HREE
—. EREE (£)
=HK N EEI
D) B gy [ dv vy g, K hy;
2) B hyy I dy vy g, K gy,
(3) B hsv qus Iv vy g, K do
BREENKNITEREEEREEKIIITENER.

(
(
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BERRMERMBEEEDK - BREE: F—KEFMNITE

F—REMAITE LR
(1) EI,%D qv l\ d\ Uy €, * hf:
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> SBEIEIL: BHEEMEREKRRE.

fil: Fd =10 cm, [ = 400 m HIBFLENEMMIELLER 0.9, v = 1.0 x 107° m*/s
E"]iﬂﬂ, AP = 800 kPao 51%: EW/ALE qv o

fig:
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ERFMASNEERE - HEEE F-XEATHOUE

> SBEIEIL: BHEEMEREKRRE.

fil: Fd =10 cm, [ = 400 m HIBFLENEMMIELLER 0.9, v = 1.0 x 107° m*/s

E’]/EE, Ap = 800 kPa. 3K: EW/ALE qv o

R gRItEIGIERL
Ap 800 x 103
pg 9810 x 0.9

EModdy®, AIEILEX A = 0.025, &Mi& A\ = 0.025
HiAAAR

vl <2gdhf>5 1 (2 x 9.81 x 0.1 x 90.61)5
VAL V0.025 400
— 6.325 x 0.6667 = 4.22 m s

hy, = =90.61 m, &/d=0.2/100 = 0.002

Dongke Sun (Southeast University, China) Engineering Fluid Mechanics Incompressible Viscous Internal Flow

BWEE



ERFMMRMEERTIK

BERRMERMBEEEDK - BREE: E_KEFMITE

> SBEIEIL: BHEEMEREKRRE.

fil: Fd =10 cm, [ = 400 m HIBFLENEMMIELLER 0.9, v = 1.0 x 107° m*/s
E"]iﬂﬂ, Ap = 800 kPao 31%: EW/ALE qv o

R T2 "
Re; = 2L — 3.8 % 10*
EModdyEl1§ \, = 0.027, EFHERE
1 Vi
Vy = x 0.6667 = 4.06 m/s,  Rey = 22 = 3.65 x 10°

20027
EModdyEl1§ X\, = 0.027, FIF _EifEE
g = VA =406 x % % 0.12 = 0.0319m? /s
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(3) B hpv gvs L vy g, K do
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#EL\QE E%H/Efﬁﬁiiﬂumgxg’éo

f5: B 1 =400 m BB FTCEENEMIZLLE 09, v = 1.0 x 107° m?/s BYH, Q =
0.0318 m*/s, Ap = 800 kPa. X: B d Nit% K.

i
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BERRMERMBEEEDK - BREE: F=KEFMITE

> BRIk BEE fEE?J\QE%u/)ILE;kE?Io

f5: B 1 =400 m BB FTCEENEMIZLLE 09, v = 1.0 x 107° m?/s BYH, Q =
0.0318 m®/s, Ap = 800 kPa. K: R d MiZ% XK.

& BEARUTERORE Q 0.0318x4 004
A 2 @

HEEAR, AfF

1 V2 4Q Q>

=tV L = Y
T= %29 ~ "d2g (mp) = 0.086A G5
ZQ2 2 A —4
= 0.0826 x 400 x 0.0318*—"— = 3.69 x 107X

d° = 0.0826

hy 90.61

Vd 0.04d 0.04 4000
IEE Re = — = = — =
v d?*v 10-%d d
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BERRMERMBEEEDK - BREE: F=KEFMITE

> BRIk BEE fEE?J\QE%u/)ILE;kE?Io

f5: B 1 =400 m BB FTCEENEMIZLLE 09, v = 1.0 x 107° m?/s BYH, Q =
0.0318 m®/s, Ap = 800 kPa. K: R d MiZ% XK.

B BTRRIERZE
B A\ =0.025

dy = (3.69 x 107 x 0.025)""° = 0.0984 (m), Re; = 4000/0.0984 = 4.06 x 10*
B e/d =0.2/98.4 = 0.002, ZMoodyEl 1§ X\, = 0.027
dy = (3.69 x 107* x 0.027)"° = 0.0996 (m), Re, = 4000,/0.0996 = 4.01 x 10*

B e/d =0.2/99.6 = 0.002, ZMoodyEl1§ \3 = 0.027
= Bl d=0.1ms
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EREENSEEPRNERERNRE.

F0-0FN1- 18 m Y 2RBVBEEFIFIZ

P 2
0=—L 4+ 4+
YRET, (¢ Cd)

e
CVIFCHGV e Vop

1
V14 (o + G

S
Q [N

C, =
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ORI PEEE S R AR TR AIE
F1-1F0 2-28 mABE F 51

D1 2 2
zl+—+—: 2+—
pg 29 29

4

2\ %
(r--3)
29

[NIES

vy = (29)
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ERAMMERVEEETL - FENBEG: BER
ORI PEEE S R AR TR AIE
F1-1F0 2-28 mABE F 51

D1 2 2
A+l Lo 2
pg 29 29
N3
1
1 U2 2
—(2a)z | H — 21
Uy (g)( z2—|—2g>

EE ILE, 5}1 E

H 9 )
qvideal = b/ UQdZQ = gb X (2g)§
0

PR E qv = C,bH?, Ho O, ARERH.
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BEARMEREEEERK - RENHZH]: AT

RABREENESRAN—HmEE S HAENERBEREBIRRAN S —i.
3F1-1. 3-352RHAB T 51

- (4020
P + + +2.¢) 5

)
29H
AT+YC
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RABREENESRAN—HmEE S HAENERBEREBIRRAN S —i.
3F1-1. 3-352RHAB T 51

Pa
_—H+—+(>\ +Zc)2—
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BEARMEREEEERK - RENHZH]: AT

RABREENESRAN—HmEE S HAENERBEREBIRRAN S —i.
FF1-1. 2-25 2R KRB F 512

Pa — P2 I v2

by =ht (1422 v

Py 1% —i—( + d+ZCI)2g
1+>\%+ZC1H

= h+
A+3¢

RIFRKEE
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3F1-1. 2-25 2 REBEEF 12

& %

Pa — P2 ll v
=hy=h 14+ 2=

Pg Y +( i d+z€1)2
1+>\%+ZC1H

= h+
A+3¢

RIFRKEE
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