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48 4 (30 AzUUW)

4.1 (1 Azuuw) Adauannng ausumuseanasa (buoyant force)

v v H
faanuiulugy iy (SG = 0.65) ussqegluts uasilonnAeginuunaeainiu deudanuduinals

Wil 300 mm H,0 awmnANgareresad luvianuesines (4 Azuuw)
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4.2 (1 Azuuy) aauamannis AuduldAruanmnuidwdeu (shear stress) Tuaaslua

28NN31U9N 189 uattinla NFundn Newtonian fluid ( 2 Azuuw)
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4.5 lunsiwrnzinisinaluvie vinluasseutisiTioneesnisiua u entrance region flow fiu fully

developed flow (1 Azuuw)

v ]
aa@eugaanuiia (velocity profile) Tuvisaesiidians entrance region flow fiu fully developed flow ey
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1
1

1

1

1

1

1

1

1

1

1

1]

1

1

1

1

1

:

1

< Entrance region _—>

nageydelunisiualuvied 2 9 Ae nisgrydewan T ldAunnimedaadaaniu (f) uaznisgoydeses de
AIAINANENLsERVEN9geyA (K) aenmanudn An f use an K nlleunwideld dldwmidlewtu azlsinls

UANFNNY (2 AZUUL)



PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Examination : Final (Part 2) Academic Year : 2010

5 Date : 21 February 2011 Time :09.00 -12.00
Subject : 216-241 Mechanics of Fluids | Room : ¥iaaviviy, $201, S203
FOUNLAND oo IWATNANS oo ARUFEUN / HAEU ool

v
o

¥ a 17 ) J v
PRABUNYNUNA ... 3... 48 lunszansp1nIN 11 U1

i v v i
PrunsviuEingale 7 visdu angau ) duusiganaeuazuininlif

£ o

Tuthdawladaunilsaesdaseusenainifessey
filszasdazaananiiesaeuneunialaandey wisedlitannd: 30 wii

Teniflaveaynnaaingauasuneuazqnainiivh

davuanangey fidrasusewganisieule q Mdu

e v a

fRUf TR neyatalun1saay AusznARuZIAINsTHATART

q

= < o a d‘ a o = <
Al Aa ﬂsumnlummmmmm LAANNNTLTEU 1 NIANITANTN

1 v
TninAnsanuiratindesaluiiddesgeuls

O s O wilde

d‘ _a )
/lZl/meﬂmm O nszene A4l D welu
O wauyns VL P | Sy
Tndeaaulaeld

/lZ/ AUAD /E]/ 1nn

€
o

1 NATTO

=)

deandeaay Asznn qaufo, 18/ Tungdn, in

o = o d[l
UNANITUNTIU BITD oo




doii 1 (30 azuuu) lugiluaasszuuviods

S Py i
lunsaindasins lvaveasirlunaminy 50
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Pump
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Gate valve, % closed
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Equivalent roughness values for new
commerdial pipes*

Roughness, ¢
Material ft mm
Glass, plastic 0 (smooth)
: 0.003-0.03 0.9-9
‘ 0.0016 0.5

0.000033 0.01

brass tubing 0.000005 0.0015
i 0.00085 0.26

0.0005 0.15
Wrought iron 0.00015 0.046
steel 0.000007 0.002

Loss coefficients K, of various pipe component} for turbulent flow (for use in the relation i, = K v2A2g), where V is the
average velocity in the pipe that contains the copmponent)”

Pipe inlet

Reentrant: K, = 0.80 Woli-rounded (D > 0.2): K, = 0.03
(t<<Dand /~0.10)

Slightly rounded (1D = 0.1): K, = 0.12
{see Fig. 8-36)

Note: The Kinetic energy COmaction factor 1S o = 2 for fully|developed laminar fiow, anc o =~ 1 for fuily ceveiopad turduient Tiow.




Sudden Expansion and Contraction (based or| the velocily in the smallerdiameter pipe)

d? b4
Sudden expansion: K; = (1 -

¥
— Y

06

Sudden contraction: See chart.

| D\‘), [——‘ o | i 0%

v 0 0.2 04 06 08 10

//’ £Ir
TABLE 8-4 (CONCLUDED) |
Bends and Branches
9O smooth bend: 9O miter bend QO miter bend 45° threaded elbow:
{without vanes): K, |= 1.1 | (with vanes): K, = 0.2 K =04

Threaded: K, = 0.9

.l

Valves

Globe valve, fully open: K, = 10 Gate valve, fully open: K, = 0.2
Angle valve, fully open: K, = % 3closed: K, =0.3
Ball valve, fully open: K, = 0.p5 jclosed: K, =2.1
Swing check valve: K, = 2 Fclosed: K, =17
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