B.2 !

8.2  Rainwater runofl from a parking lai flows through
8 3:ft-dlameter pipe, completely filling it. Whether flow.in

"~ a.pipe i8 laminat or wrbulent depends. on the value of the
‘Reynolds number. {See Viden V#.2) Would you expect the
flow to be laminar or turbulent? Support your answer with
appropriate caleuldtions. :

Re = %g - “‘g)‘ If Re >#000 the flow is turbvlent. The

corresponding velocily ks

j ; ~5

Most likely the velocity will be greater than this, s, turbulent fha
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8,3 Blue/and yellow stweams of paint at 60 °F {each with a den;

sity of 1.6 slugs/ft® and a viscosity 1000 times greater than water)

enter @ pipe with an average velocity of 4 ft/s as shown in Fig.  splitter
P8,3. Would yourexpect the paint 10 exit the pipe as greenpaintor | vz
separate streams of blue and yellow paint? Explain. Repeat the | GE
probiem if the paint were “thinnéd” go that it is ‘'only 10 times
more viscous than water, Assume the density rémains the same.

FIGURE P8.3

If the flow is laminar the paint wold exit as separate blve and
yellow streams. e
T eVD RN EN) _
Re= 85 = E?%Cvf‘_nr:; = joco [z.3%x107% B2) N aan
Thus, faminar flow so_blve and ysllow sireams,
If use pp =104, oblain
Re = %560 > 4090 sg pavs torbolent flow with naforal mixing and
green pain?.
Note ¢ Check to determine if the 25 {1 length js greator than the
entrance length , £ .
For.laminar Tlow % <o.06Re, ar b =0.06 (#5.6)(F; 1) =0.x56 fH<25Hf
For turbylent flow S cun R or h =i (vss0) (R 1) = 2.99 Ff <25}




8.4

8.4 Airal 200 °F flows at standard atmospheric pressure in a pipe
a1 4 raté of 0.08 ib/s. Determine the minimum diameter allowed if
the flow 1y to be Tantinar.

; VD T
Maximm  Re =2 for laminar flow is Re =2i00,

& - wos)D
Ve@utl R, P(ﬁ*) . fﬁﬁﬁ 2100
Hence, '
Q____’, 21002 B
= 4p -

U et e
e 'jc;z?/sﬂ_,;fg,;f’ Y#s0+2000R dograr thfs
<6 that
Qﬁ 0'08%._ .ax)‘.33-f£’
- @225 (00087 ) *
s aft i =7 1hs
Hence, with pu =499 x107 =52 .
e 208 _ s{opomr i) (133 )

mlo0r = 2joon (R0 ao gy~ 238H

(see ﬁ:‘b!ie,&;é), E.g ) ;9.-*'1{6!;?

0
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87  Carbon dioxide at 20 °C and a pressure
of 550 kPa (abs})- flows in a pipe ata rate of 0.04
N/s. Determine the maximum dizmeter allowed
if the flow is to be tarbulent.

For turbulent Ffowi Re = %—EQ > 4000 wﬁere Q=VA=E0'Y

or . _4p@D
R& #ﬂQDz E/% = 4000

Tho: y
VD= 45"00‘5‘3-% -, where ge'@=a04‘.§‘f and g =44 %10 EUs, (Table 1.8)

.
5= g (o.0v ) (7m &)
- ¢0007T(w7x;o"‘£‘-—) *

Hencs,




3.9 |

8.9 (See Flyids in the News articls titled “Nanoscale flows,” Sec-
msii)mm&mmamgﬁh&aw&f
-num'-mmmine  Reynolds miml 4verage vel
%;n 10 diametéis per sstond. (b) (b Repeat itie calculations If the
hamﬁmuﬁewﬂhadnmiﬁow mnm

() Re= Y2 where D=0dm, V=l0(0.in)/s = |, ard ¥ Lizugt 2
Thus, - | |

2

12 (0. Im)

Rer - gx i - 89,300
(5) Re= 42, where D=fo0mm| m;;) Jo m Ve lo(i5m)fe =168
and Vel xe B
Thes, . s
(0P E) (107m) -8
K = s 2 i
R Liax o™t & BEIED

g-8



.11 Thewali shear stress in a fully developed.
fiow portion of 2 12-in.-diameter pipe carrying
water is .85 [b/f&. Determitie the pressure gra-

dient, apfa*r where x is in. the flow direction, if
the plpe is (8) horizontal, {b) vertical with flow
up, of £} verhcal with flow d0wn

In general, _ﬁ:.gm .?-'.I

Thus, wn‘ﬁ =% af red wd -fv-—-f this becomes
2 =~ 25y o

a) For a horizonial pipe =0

b) For verfical flow op 8= 90°

2 . £ *gzw%@ WY Y
and
o) For verfical flow dewn ©=-90°

ff"""""‘?*f"“ ﬁﬁf - +.‘§;;a¢{%-=5&o§%

g~



B.16

8,06 For taminar flow in a round pipe’of di-

ameter 12, at what distance from the centerline T _
is the actual velocity equal te the avgrage Ve- & - wuiry
locity? ? C V

F Tatar Bee -~ _J

This, if a=% = C[I-GF'], r= 35 =050

§-i5



8.17

Bef7  Waterat 20 °C flows through a heri_zt;n-

tad 1-mm-diameter tube to which are attached two
pressurc taps 2 distance 1 m apart. (&) What is

thie maximum pressure drop allowed if the flow _ e ‘6‘5m

i§ to-be laminar? (by Assume the manufacturing ) T ALY )

tolerance on the tube diameter is D = 1.0 21 % =g

mm. Given this uncertalnty in the tube diameter, ]'- ------- £=1m —~—~-~——~4‘

what i¢ the maximum pressure drop allowed if it _ ; x ~6

must be assured that L}!)tc flow is lall:%inar'! From Table B2 #=1. oom.a.gd
p=fooafo ",g',i

ay Maximom ap corresponds To moximom ¥, or
Re = .L:/.!E & 2100

: . 6 I
. . 2100y _ 2000(00°F) _ m
Thus, V= &5 o = 2.0 &

Far faniinar flow e
_aplt 324 BY 22 (8% ) (Im) (2,10F)
A . : T I or ﬂﬁw DE (fﬂ-sﬁ‘l)z

Thus, '

b) Since V’-‘-}%M* and gpr-'i?f‘%”i‘-tl i follows that

2p = 3—2%_‘53—"’3’2 Thus, the larger the diameter, the
smaller the g allowed to maintain lamjnar {loe.
Thus, consider D= 1imn = kix15°m, or
© zaliwe” B2 Um (21001074 E)
il (1% m)®

= &, 050" 8

8-16



2.18

8.8 Glycerin at 20°°C flows upward in a ver-
tical 75-mm-diameter pipe with a centerdine ve:
locity of 1.0 m/s. Determine the head loss and
pressure drop in & 16-m length of the pipe.

j.— _(;Q 2'3 *""Z,i
-p-—-fzﬁt?%

For laminar flow in a pipe, | Iﬂ

V= average Vefocffy' =% Vaar ""f (%)=05% 2 =jom
Thus,

VD (126058)(0.52)(0.075 m) i

Re =25~ = o {; < = 3.5 <2/00 W kD=0o
The flow i ks amf)ar so that |

v B i 0

= /66110 ﬁ or AP=/66 kP

Alse,

@Li-z, %432, ,?4-}} or with Y=l 7y~ ?;5,5 and
p, -,cg tap this gnfe.s

£.66x1

8-I17



| .35

§.35 Witer flows‘in a constant didmeter pipe.

with the following conditions measured: At sec-

tion (a) p, = 324 psiand z, = 6.8 fi; at section’ %’)
(b) gy = 2. 7 psi and.z, = 682 ft. Ts the fow e '

from (a) te (b) or fmm (bt (#)7 Explair -

(@

ﬁssaﬂ!e The ﬁow is yphill, ?7503 é‘- +z‘ % +}§ 12y +h,
or wn’fz Vo= ié,

(32.4psi=297,
% *23 ' #zb e £ ;2 T ;;n.)(!wﬂi) +54.81f -58.244

or
h ==5147 # <0, wh:ch is impossible. Thus, the flew is downhill, from (b) {a(a)_

83



"7.39
§.39 Wi ﬁmﬂum;habmmwpiuﬂcpﬁmﬂﬁladhmter

of 0.2 m af 8 vilocity of 10 cnv/s, Datermine the pressure drop per
heter of pipe using the Moody chart

The prCSSun: e(ro;: in the pipe Can be found

From
AP-f £ B

f he friction factor is Jetermmed from the
boc)y CW

,5%& ﬂil (42)(0:1) (0.9} - /B30

L1 xlo"?
For f!‘as«h'c ?fpc , E20.0mm
b = Y. =00
From the MO&J}* Chart
F=0.026
So AP per meser (A= Tm)
Ap (@ 026}(0«? W’]

AP= O.6%9 P per mefr

£-3%

&£IL



.. 55T

AP ~0.6#9Pe per meter of pipe,V=0.m/s, D=02m

Based on @uabions in Ch.%, power
Con be found From

Z=(APIoa :
Q-VA =(0.1) (B (0.37) = 3.1 510> "5

P= (0.649) (3. N:x/o“”) = 2,095 s = 2,06X0°W

§37



8.4/ Ol (SG = 0.9), with a kinemaric viscosity of 0,007 fi¥s, flows
iti 4 34n.~dlameter pipe at 0.01 A¥s. Determine the hexd loss per unit

fength of thls flow.

mf‘é_t'.. ‘Ul’)erg ,[*jﬁi"

; for ‘per unit fergth of /o;/o&
Determine ﬁi‘c‘hbn ﬁc*&:r éas-eaf an 8& é "":-/b
Q=0.0| % = YA
Ve a8l o &-20-’:“:5

TR
Bo= YR = 0:20(7z) = 7 1y

O.007
Since Be is below 2100, the Fhw is lammar
The Fricton factsr can be Jeleemined from
£ é%e.'"' 6%!‘! 576

F40
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8.4 2 Water flows through a 6-in.-diameter hotizontal pipe at a rate
uf20cfsmdnpressuredmpof42psi per 100 It 6f pipe. Deter-
mine the frictian factor.

For o hom*zmiul f::pe. AP = /ﬁ'géfvz
U}ICM Vo= %

” = /0.2 %

2(n)t2nid) o panns
(/?‘f%)(!m;e)ﬁa > £0300

54/
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.43 Witer flows downward through a verti- D=00Im
el 10:min-diameter galvanized iron pipe with an :
average velocity of 5:0'm/s and exits as a free jet.

There-is a small hole in the pipe 4 m above the -_-_.,R
outlet: Will water leak out of the pipe through 7 ‘I
this hole, or will air erter into the pipe through' o

the fiole? Repeat the problem if the average vé-
locity 15 0.5 mis.

% +£*Z; = %-pgff: + {&g} wﬁem ﬁgg o}zz_ga; )
z % 4m, Y=Vo=V. Thos, !
@Ig {%g Lo f* {‘g eV -0 With & from Tabled.), “

3 ____u_w, "
& %—-’M";-E o Gds" & fﬁﬂf w."ﬂ? RE g’;@ {S )(0 O-fm) #._i‘d’xfﬂ}i

we obfain f=0.045 (see Fig.8.29). 1.12XI0°*
Thos, from Ef (:’J ”
=" 0515(0 orm )i'(*f‘f‘? )2—-.5’800;‘,%’3 (¥m) = ,535x;g§%
.S'mce £, water will Jeak 001‘ of the pipe _g;f_}]_gq Y52
T V=052 then Re= #4418 and f=0.082
Thus, from E? m
# ez OOIm J'(‘W‘? L Yo.52)" 4800—-, t4m)= - 3. 65*10"‘-3

Sinte 4,<0, air_will enfer the pips when Y= 0sg

fv’ofe’ The above conclusion is valid regardless of the ’eng'i‘fz, £




A6

8#6  Water flows at a rawe of 10 gallons per minute in &
new horizontal 6,75-in.-diameter salvanized iron pipe. Deter-
_mine the pressure gradient, Ap/#, atong the pipe.

r

g4l 3
Q=ro g;'% ( ::f) 5':,?;,};?’ )(nz;m ) = 0.0223 f-g‘t-

';;ws g a o,ozzsfé—
(6’ T /078 o \* 'H)
Now, for 4 honzo_nfa! pipe
ap= f‘% :-{'pV% wﬁere since
0.75
Rew YD o« ZHs £ (524 _ 5 nn0*

=727 &

1.24%76°5 ’° s
and
£ = 0:0005f1 - 9,008
' (%75 44)
it folfows from Fig. 8.20 that f=0.037
Thos,
A lygs /143) (727 F8/s)" I
—f: %ﬁzgfg bl 2 - 304 f iy THE )
' = O.211 psi/#
g-¥5

53¢



8.53

8,33 A Riiid flows in & simdothi pipe with & Reynolds num-
ber of 6000, By what percent woultd the head Tos§ be redoced
it the flow’ could be maimained as Tamifiar fow rather tan the
expected’ titrbulent ﬁmx 2 ;

For either laminar or furbulent flow

= {_g_ 2—% . Thus, with the same V40, 4,”{9

1 Ll ﬁa
If fhe f_fa'w is laminar 1, = %}? = A% = 0.0/07

%000
If %a flow is forbolent with Re=6000 apd f— =0,
then from Whe Moody chart (Fig. 8:200 . = 0.035

Thus,
Pepon . G007 . o, ¥4
I&*m 0,038

The headloss would be redvced by
(b bty W gy = 1= OFE = 0.5 or 5L 4

g-52



B8.58

.58  Water flows at & rate of 0.040 m’/s in a 0.12-m-

diameter pipe that contafhs a sudden contraction 1o a 0:06-m-

diameter pipe. Determine. the pressure drop across the contrac:
tioh section. How much ‘of this pressure difference ¥s due to
Tosses and how miuch 15 due to kinetic.energy changes?

2 - e
z;,ia-i%-%zq = %Jf%q-.sz +}Q% , where 2,= %z

3 .
wh - B S .wg:owg’!t ”

Thv:, wn’}) _ﬂz- ==( ( g?gg ) Q.25 we oﬁ)‘am from Fe ig. 8.30

Kg‘” Q. 'fo ;
Hence, from Eq.(1)

prmpu= Fo[ 2] = 097 o0 (BT s o
%-ﬂfﬁ ;-;qu;?xfa‘g% & ?10-}(;0"-%’-; =133 kP

This rgpnesenﬂ- a 3%.7 _a("Pg a‘?_"gp from fbs.re.s and a ?3.19 KPa dmp
dye to an increase kinetic eneryy.

£-57



8. 89

8,69 . Airat standard temperature and pressure flows at a rate
of 7.0 ofs through & horizontal, galvanized izon duct that has a
rectangular cross-sectional shape of T2 in. by 6 in. Estimate the
pressure drop per 200 fi-of duct,

For a banranfaf dvet ap= «W? f %‘é‘? V2 w/!ere V=3

or. 7
V= (!2:&5(5;5)(_{_{3’1) */#ﬂg and ﬁ:}

s
ﬁfso for 5afVaszea’ iron £=0.0005 i or 5& 5 22057 - 0,000750

0.667
From Fig, 8:20 we obfain f= 0.0227
Thus, ﬁ"om Eg ¢l w:‘fﬁ 4 =200,

f-“P’("”z”amff % (2,30 x/0°% %)(woﬁ) = 1,59 f =0.0110 psi

§- 69



 8.70 '
-—8——| B 70 Afr flows through a rectangular galvanized iron duct

of-size 0.30 m by .15 m at a rave of .088 m*/s. Determine
the head loss'tn 12 m of thiy duet,

;,L ,f-f%z? ’ W;,m@ _P& £(03m)(0.15m) _ 0, 1,

2f0.3m+0.15m]

ool _ (518 0.2m)
V -g (9 Imi0.15m) . '5! & f?}:?a Ré}, “}W 20,700

and' from Tabils 8.1,
f:’b ,%5_'*2.;!2__”_‘? = 7556 Hence, from Fig. 820 f=0.027
20 that '

o oafidmy (518
h, = (0.027, =) z(qu%) o.zasm

8. 71 8.71  Airatstandard conditions flows through
a horizontal' ft by 1.5 fi rectangular wooden duct
at a rate of 5000 ft*/min, Détermine the head foss,
pressure drop, and power qupplled by the fan to-
overcome the flow resistarice in 500 ft of the duct.

h=f4 th , where V=5 < (s000ga (H88) _ 55414

1) (1L.5)
5 ﬁ& «mosr) .;‘_,)(
and Dy="p T 2[1H #.56] AL
Also, Rou = ¥y _ (55680002 4)
T T T e

Ex 0:0006H] fo o.0034F . Use an ‘average” £=0.0018 # so that

= #25x10° and From Table 8.1

3 ="?"%_ﬁ 00015 Thes, from Fig. 8:20 f=0.022, or
R P
For this »‘mzm‘ai pipe B+ diiz = Brral v 2th, where 7,22

and y,!_ 2 '

Thus, pi-pu=¥h w(?gsxm"'ﬁ;) (#40fi) = 33.7 # = Q.234psi
P<0h= @ pp) (oo 452 s ) <o P e ]
;p = 5*”#

270



8. 78

8“!3 As shown in Vldboygﬂ'and Fig. P874 water “bubbles.
up” 3.in. above the exit of the vertical pipe attached to thiree
horizontal pipe segmints. '!11c total icng:h of the 0,75-n.-
diameter galvanized iron'pipé between point (1) and thie exit is-
21 In, Determiine the | prexsure needed at point (1) t0° gmduoe
thig flow,

‘B FIGURE P8.73

£ _‘f ﬁ— VA 4 Z
'W‘hﬁ'«’ﬁ} 3; ':-9_: ﬁﬁ -_-:..QJ %.g.g_ T/JV,S‘)

| % = 2, -5 whor V=
With no head loss from (3 fv(z) ana( F2=ps = Vo=0 wp oblain

o
2\_; *33 ""’E; ar %"vﬁf(fz ~Zy) 12{32'23;\. '. ;z;'{'{) g'%g‘(:f

7;;:; .40 . 4ok (5)

0.0005 f {cee Table 8.4) <o that (cae Fin. 920)
= 0.008 (_see Table 8.1) , so0 that (see Fig.8
- (E59r) |
f= 0039

Also, b = {'%3% -f'z .H§ wbereZK e 3(l5) = 4%
Hencc fq ) 596&.’”&5

,.ié. hers V, =/
%“32*[153*2!{;}1; where V,

ﬁ = -—Z-F} 4{0 03q = i ] =(0.583 +./47)4
¢ AT 0,75 . 233 SEZ
= i 73 -H'
Thys,

#= (52 4] )(: 73H) =108 fa = 0.750 psi

§-77



4.79

_ Lengtti ¢ ;
874 Water gL 10 °C is pumped from & lake as §hown in ’ puogins (B,
 Fig. P8.79,1f the flowrate is 0.011 m?/s, what is the maximum Eeton —
tenpth inlet pipe, £, that can be used without cavitation “oU 1) 7 0.011 M

T s Tt Elevation 2139 )
occitying? £53 m

FIGURE P8.79

'%L ‘!‘1"?.4-31 = 4,& + -g*zz *({g *L’&)‘!-K} : where Hi= 10 'kﬂj# % v(SSD;;J
Y=o, Y=Y, 2,=553m, and from Tablp B.2 = = 1228 kPa

Re = Vo _ -M%w’z =1.53%/0%, With this Re andfrom Table 8.1 with

YT L3000 ,3”-’3

£ . 298 . 000114 we obiin §=0.028 (see Fiy. 8.20)
Hence, withZ'K,=0.8 for fhe entrance, £9.01} becomes
W 2
(1011328010 R e P
W ¥650m= 653 m +( ! !*(o,oze‘éJ{:'_a g?n) *’0‘8) 20981 %)
4~ 56.0m

8-78



.20

9.8 At ski reson water at 40 °F is-pumped through a
oin,~diameter, 2000-R:-long stee} pipe from a pond at an ele-
vation of 4286 fi 10’ a snow- miaking machiric at 4 elevation of
4623 fr at ' vde of 0. 96 ft8/s. If it s necessary 1o maimain a
prassure of 180 psi a1 the snow-making machine, determine the
horsepower added (o The water by the pump. Ne‘g?er:r minor
losses.

‘%" 1%'*?3'7’}?9 ?‘*zy*fﬁ'{‘ézgswﬁ}em fgf 130—%)’70,*0 ¥=0 05.
g B ~c0h. T 4§ AL

2B "Re= %Q %ﬁ‘%}’) = 7.96x/8" 50 that £=0.02i2 (see Fiy.8.20)
Tf?b's, fmw Ef {n
h J%‘- "‘3:,”‘1'; "'(1' *fg’)gg
%) 20001 (5,308
. + 4823 H ~4288F+ +( j#0.02 ;2)( )) ExT
Hence, b =827 so that
P - =80h, =(é2 #)(0-26) (827R) (13, 4‘29%—)( ggﬂ'ﬁx)n 294 hp

874
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{ oM.
60-mm-diameter, TR

894 ‘The pump shiown in Fig. PS,q% adds 25 kW o Ihc ! ~ 30-mo PIP‘! :
water and causes a flowrate of 0.04 m'/s. Determine the flow: 4% "”“"’-‘1”'“-‘" £=0 h
rate expected if the pumip'is reroved Trom the system. Assume g ;

F = 00186 for sithier case and neglect minor fosses, =

{2} " N ; f’l.ll'l:m
FIGURE P8.94

.%’M 242, thy= éé’r *'sz'-?"g;%* w/rére',q, =40, Z,=h, 2,20
14-3;_;1} [ L T 8, V— ﬁﬂ’ﬁ—;; =/ 415§

Thus, (364" 3om \ (1JSBP
h ihp 2(‘?:8331) +0'W5(006m) 2(4.5/5) = /33.2m
bot, JP 2 550" B2
. [980.\:19“'&;)(004}&‘?3) =63.8 m

He'p_z_:_ag_' _
b =133.2m-63.8 .m = 69.5M

vafﬁwf the pump. hp=0 and %= yg‘i‘f% g where h=695m =2,

"< BB o vl -nev

Ty 225V + 0016 (aeg )V
69.5m= L i!f) ” or V=t0.22 22
59 that

Q= AV = Fo.0bm)(0.22 2) = M.za?ﬂ

g-93



8.o0 A flowrate of 3.5 1%/5 is to be maintained in 2 hori- o - o |
zontal aluminumn pipe T = 53¢ 10 8. The inlet and ouflet a v o)
pressures are &5 psi and 30 psi respectively, and the pt?e ‘length !
is 500 fr, Determine the dinrieter of the pipe. i

£z 4 < %+z=+ N

where
V= %‘“ -’—‘”' WM where D~fF, V"‘f‘ffs

was '
2l 2 F‘g‘% or (57393 (M'ﬁ’)ﬁF

7 L 62. Q‘_{%
wh:cb simplifies to '
D=/138f" e »
Alss, from Table 0, § = £50 &
194 (20 70.10°
R 27‘_ EXCE or Re= _3_.7_’.%..”_. L
F:qf and erm sofvfmn & mknowns (D, 5, Re, £); #eguations (11,3
(3),and /i!oaJ iy
chcn‘ { Fig. §.20)

ﬂssuma f<0.02 <o from Eg & D=0 529 fi. Thus, from Egs.(2)and!s)
Re= Tl X/ and £ =94x10%, s0 from Fig.8.2¢, f=0.0129 #0.02

Assume £=0.0128 which gives D=0.476H, Ra =777x107,
and = 14x10°%. The, from Fip. 326 f=0.028 which
agrees with the assmed va/z!e

Ths, D= 0475

g0l



. 8.1l ]

8.Jo1 Water is pumped between two luge open Teservoirs ‘ &) ]
through 1.5 km of smodth pipe: The water surfaces fn the two '
reservoirs are at the same glevation. Whén fhie pump adds 20 kW' ] v

to the water the flowrate i€ 1 m*/s. If minor Tosses are ne.ghgi o b (= A
ble, determine the pipe dmmetr.r '

o
AT I P P A

& ) g I-_.,
%-}gtiiﬁ_ ,”?? e—_}]‘{ = % +2’2?‘z\%’ W})e_-"ﬁ‘ ﬁgﬁ*q’ bjz%(.-rg}; £, 7%
Thus, |

..r 20x10°Mm/s
{9 h ;71 Wflem f? {? 90”03”)('””3) = 2.04m
and
h=f izg wdé V=%= gg;“ = & ;,”3 mbs with D~m
- Hence, e onilit
3 (2) hl { )'53(}03”.“ (1,23/1)‘) ﬂ%‘%‘g = 1239 {/DI o

2(9.8/ m/s®) _
From Eqs (:)and @, z2.04=i22.0F/5 or f=0 0165D°
B) D=2.27Ff%
Als
Reﬂp E!»' 99?& 0 173/D }9’ &ﬂ'

e L12x]03 A2 Af 2
5 Re=tix’sp
Fmai{y with €/0=0 the Mody chart (Fig. 8.20) 15 the final equation.

or

Trial and error solvfion of Eqs3) (4] andt5) for { Re, and :
Assume F=0.02 s0 E?{?J gnfes Dzz.27 (o "ZJV"! 96% and Eqt4)
g;ve.r Rga‘.&l’ﬂ’ﬂ’f’ﬂ%‘ Ljoxm’, T/m from Eq(5) f=0,0n5 which
/s ot egz*qf 1o the ascomed F=o. 0z, Tty dgaln wn‘)'y T=0,005 which
gives D=0931m | Re= l22xi0% dnd F=0.0113 £0.0115 . 0ne fi1a]
try with $= 0013 gives D=09%7m, Re =4.23%10* and f=0.013
as ammad was m




8.102 ,

8.102" Determine the diameter of a steel pipe
that is o carry 2,000 gal}'mm of gasoline with a
pressure. drop of 5 psi per 100 ft of horizontal
pipe- '

5

Ly Bivz, BBy vm v [ 54, whore 272 and Yohy

Thus,
ff"ﬂf- f% %PV* with ﬁ ‘”f,_ =$751 (!‘5"?” /, ,.!':: ,rwﬁ 10

Hence Eq:(n g:m 4
5(“‘4)#_ IOOW‘ (!,32‘%_)(5.;17 :s

D= 124 1% s |
fis, Re"-*"%g {zsz-ﬁ-)( )M . M? o

"l' fb
and s Hﬁ
g o D005 yhere D Z
f;‘nd&;’. h .fwr'r')} ggag_ﬁm is the Moody chart ¢ L e
(or the Colebrock equation) \\\__ @
Noter #  equations ﬂ‘?-‘ (31490, apd¢s)) and Re

L onknowns (f £, 9&) '
Trial and error solﬂ'ffm : Re = 2.03x10°
Guess F=0.02 B peo.ss7 ;: ;' % f=0.0/4#8 #0.02
T-ﬁm ; gusssed Valve s 3w 9:000268

js not corfect. @ Rp=: 4
r2) o= 215 K[0
EWSS -Fa.- 0.9/¥f-—-b Dc a. 53‘fﬂ '/

&)

f=0.0150 = 0.0

.5- =0.00028]/
Thus, D=124{0:0150)% = 0.535 fi

1




§.10

2ii0#  Water flows downward through a vertical smooth s
pipe. Whien the flowrate is 0.5 16%/s there is no c!mngc in pies- mle
sure along the pipe: Delcrm:m: ‘the dizmefer of lhc plp: ¢ '

ﬁ*if +zi %.{ng:-}#apf

Wﬁem ff’ft; I"’ %‘V aﬁd'i -?3.’/!

ol
mvs ; ; e
L=f g,w. or I= ﬁ—t i "
ﬁf:q, o

V % =7 zr‘ 5o that Ef a 59&‘0»9}&: /= g L&) |

D "%fﬁ =% f (;isi or D=0.363F V*’“ .. o
Alse, ’

Re = _97\:2 L (-’%)D f;fxf;fi) or Re = _4'_____5_____28%!0 t3)

From Fig. 8,20 w,-f},’. 5=0 we have F={(Re, f’@

Trial and error solvtion : 3 vnknowns ( O, Re, ) and 3 egvations
(12, (3) 424 F7y. 8.29)

Assume f=0.02 so from Eq.8) D=0./85FF and from

Eg.9), R.g =3./8 x10°, Thus, Bk Fig. 820 f=0.01¢¢0.02

Assume §20.0% s6 that D=o. /55 H and Re =3 %2x70%

Thos, from Fig. 8.28 f=0.0% whizh chocks with fﬁe
a.rwp;ed chw!

Thos, D “0Uss ff

§-107



