B—F mPRNERER




1.1 RIFBIEN

TARBIE X : t1 el /NI BT BV1E R TS &R EE
EFEET MR ARARE. BIaaiHEE
:TL)E%, Fll:. I}ILEjJE,J% N "L|/J|L12|5o

A fluid is a substance which
deforms continuously under the
application of a shear stress.
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® AR Z st (fluidity)

® MR 52 (deformability)
AR KIS (viscosity)

® WA AT E45PE (compressibility)
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1.2.3 RIRBIRTTE

F(no-slip condition)
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1.2.3 RAEBIFETE
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S u=1x10"Pa-s=0.01P
2 1=1.8x10"Pa-s=0.00018P
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Shearing stress, T

Crude oil (60 °F)

Water (60 °F)

Water (100 °F)

Air (60 °F)
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i A B E

— Bl REE PO HFRNEYE, S

B ERISMERZIBIAIFESE 6 =1 mm, HEHFE

w5 pu=0.1Pa-sByiEiEiM. EFEFNEFE
R=03m, $HEFSEH=05m, HiEEHRE
Eo=16 1/s8f, KETFEZRNEFEE.

f&: WEFR, RRENEHRITTEN
dM =7-dA-r=u—dA-r

(1) $EMRFERrAVTHE r=h-tand

(2) 3Rz dh B9 dA FiETK
dA=2xr- dn an

=2rhtand

cost cost



e

|Il}
[TEH

AL IR R

(3) NSRS, RN BE 73 A 2 1 70 A

du U or o

—=—=—=—Nhtand
dy o6 o o
¥ E = AN dM T A, BHE
d|\/|=,u°Q=27rtan36’ 1 h’dh
o cos 6

(4) REJ)5

M =[dM =27

3 3
@ tan 6’J~Hh3dh:7z,ua) tan ¢9H4
0 20 cos 6

O cos 6

RANCREIE, E5E
M =39.6 (N m)

(HH tan 0 = I-RI = 82 = 0.6, kK15 6=31°, cos & = 0.857)



YRRAAE 1.2.3 FRIFRIRLE

ng University

A FNIEAR A
& SRR (RS, viscous fluid)
SERRPHIREE RS MY, BAMERHS FAHM, BEESFERSIHF
SFRIAREE), WEHABMMY, L, M REBERERRRAE.
& IRIEIRUK (ideal fluid): {RIEFZBRAMERRE.
AR £FEEXL:
HARLOREF, REOMEERALEK, MHSRE. REFERLERES
, XESEPRRAEATUBRIBERE. TUEVIBERKERAEGIEEE
EHISEFRE X .
— L ERATER EFEMMEAPNKERRRENEEIFE, THX
AR LPRR N EIME, MESEREFEER, 1BFBELUIMNIE R
Al L AR AR RIS #H I TR .
AT SRR EFEEMEERBNMRAMTTIEEE R, EEMHIL
#H1T, AEKER, SINEBERENES. —EaYEREDERERE
ERIRIBIEBRRENDENEIRHITHIFAARH




JrEAE ey 1.2.3 FRRHYRATE
A 4 A TN A E SR

II

HidpisE iR : (Newtonian fluids) i
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ewtonian fluid
(slope= 1)

Ideal fluid (u=0)

d u Velocity gradient or rate of shearing (du/dy)
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(a) A substance with a large 8
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(b) A substance with a small 8
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