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PREFACE

This content is designed to help students and professionals alike to improve their problem-solving
skills, in fluid mechanics. Whether you are preparing for a test or simply want to sharpen your
abilities, the practice problems included here, offer a diverse range of challenges that will help you
develop a deeper understanding of key concepts of fluid fundamentals.

The problems are focused on the specific topics, such as viscosity, density, specific gravity,
specific weight, absolute pressure, continuity equation, energy equation, losses in pipe flows, pipe
connections and includes a collection of practice problems with step-by-step solutions. These
problems are carefully crafted to illustrate important concepts and techniques and are designed to
build on one another as you progress through the concepts.

In addition to the practice problems, a detailed list of formulae is also included along with the tips
and tricks for solving problems efficiently and effectively. Whether you are new to a subject or
looking to deepen your understanding, these problems will provide you with the tools you need to
succeed.

| hope that this problem set will serve as a valuable resource for students and professionals alike,
and that the practice problems and solutions contained within will help you achieve your academic
and professional goals.



PROBLEM 1

What will be a tire gauge reading at the top of a mountain where the local atmospheric pressure is
10 psi, if the tire gauge had a reading of 20 psi in Houston where the local atmospheric pressure
was 14.7 psi?

Guiven .
In Houston, GlG-LLdE pvessune = 20 psi

Lecal Atmosphenic pressune = I4.F pSL

At mountain top, Local Atmosphenic pressune

= 1B PSL
Find . G'm.uﬂe pressune at mountain top.

Sclution

Absolute Pressune = G‘m”-ae Pressune + Locak Mmosphun

Pressune
.. In Hewston,

Local Phmosphanic
Absocluje Pressune — G‘\qu%q_ pressunL i P

Pressune wn Howstom
i Houwoton

= 20 psi + 147 psL

= 34.F psi

PRL‘.\SB'[U.{Q_ Pre55|,|.3-|_n_ Absolule pressusig

= 3L F psi
in Houwoton at mountailn J:’l‘ﬂg.v

At mountain top,

& pressuag Local Atmosphani
Abselute presswu = q:"ﬁn‘ e o ossune ok

fow L TEP mountain top

or, 34 Fpsi = Ga

P‘E’e S5 U

. ¥ 1o psi
akt mountoun ‘tﬁp P

C‘narﬂ:& Press U

_ - (3‘4-7} -HJ) psi 112H'?~ ?sll
at Mmountauwn 'tmp '

Answen




PROBLEM 2

The atmospheric pressure above an oil surface in a closed tank is 30 psi. Calculate pressure 20 ft
below the surface of the oil. The specific gravity of the oil is 0.75.

&iven |
AR
.‘\{:mosp\'wﬁc. pressune _ z. pai g
above oW B 7F
oiL | 20feet
Heiaht of the ol column = 204t

Specific C-nro.v'lta of ol = OF5

Find | Psessun at 20 ft below +he ol sunface.

Solution *

Psessune ot 2oft:

Pitmosphm.'c Pressune dune
from ol sSwface

Pressunr alowe “+o the ol
ol sunrface column %; 2oft:

—

= 350 psi + C‘h)ou_
30 psi + SGou Ywaten hotl

= 36 psi +i0-?5 X 62:Y4 2.04"—-!.} psi
by
30 psi + 65 pst

36 psi

I

Pressune at 206 feet belows the el sunface

= I'S6 PS'L

Answen .



PROBLEM 3

A rectangular tank with an open top, has a 5.0 ft diameter vertical gate on one wall. If the water
surface is 10.0 ft above the top of the gate, calculate the magnitude and location of the force on
the gate.

Given .
Diameten of ventical gate = 5 £+ x
Hﬁiaht b& watea column above a,aj_‘.q, = \oft s B
Find . Mﬂ_ah-lﬁtdﬁ of {osce on %,a.{e,
Location ©f force on 8&.‘{_& /15;
Solution

Force on a plane submeqged sunface

F= Th A
Ma.gnil:ud_n_ of Hfosce on 851,1.&

1 aten h < Aﬂ“"”'

FAY>
= 62-4 by /g3 X [!o"+ %]ﬂ zal (5)

q
= llES’o:l- -} Lbl
Answier

Centen of Pressune w g‘wm b%'-

= + e
gf’ ‘ér_ H; A

.. Location of Hosce on 8&&

= Hr_ ¥ Le _

]

12-62%5 eet\
i i}

nswey



PROBLEM 4

Water is flowing from al10 in. pipe to a 5 in. pipe. If the velocity of flow is 1 ft/sec in the larger
pipe, calculate the velocity in the smaller pipe and the flowrate in gpm.

Giiven ! 10"
Diameten of chtae pipe =16"
Diamelen of smaliey pipe = 5"
\’elocitd of water thacugh

thae lc.m%m pwpe = 1 fps
Find .

Flowrate wn qpm

Velocita % wates Flow -!hrcuﬂh Smallen pipe
Solution @

For sl-.emia stade ch-ilnu]{% 2quation for €1
Q: f-\,\h:hz\rz_ —‘?@

“. For lma& FH:_PE, Al\h = %{g%j}z (l)

F : -
or Smallen pipe, ALY, - }E. -i(—l—si)"} (VL)
Feom ®)

Qiids, %]un ba "

P\:V| :P\z\fp_
Al 1o X1 0
oy Y o AAV‘ = W "o <
2 N oy Sx5
9

22X 2 %
2 X1
o = l‘f -Fps‘
- Answen |

Ve}oc]ta ‘64 Llows “th.‘nm.&h S alloa F{,Pe_ =\ fps |

| ££3 /sec = Y49 gpm

Flownate = §= A}V, = A xlexlo

Y

< 1 x Y49
:XZLI"-!-I}G:} a}?m]

2 = 12

Answen



PROBLEM 5

A liquid with a specific gravity of 1.5 flows through a pipe at a rate of 10 cfs. The pressure is 20
psi. at a point where the pipe diameter is 36 in. Find the pressure in psi at a second point where the
pipe diameter is 24 in. if the second point is 5 ft lower than the first point. Neglect all losses.

Lwen .
Speci-ﬁf, Gwru.'ur':']:'d ot Lir:u_l.(d: Ty
Flowsndle = 10 cfs

Diametea % éirs-t 'Foi.n*: = 3¢”=23"

Diametea e& sewnd Pa-:nt = 2y" = 2/
Pressure ax fwst pownt (R) = 20 psi
Distance of sewnd pt- fsom fust poink = 57

Solution
gne_n%& o quation s a‘wen ap
< 2~
P + £+Zz+ oo+ he = E:ﬂ—\—fi—-’rzszL —?(1_)
. -4 Ya ’Zg
Y, 4
Flowsate = AV, = A2V =G — (D .
From Vy = _@J = 1o . = W5 fps
@l\ PH _E (3;)‘1 4@
Yz = % = = 3184 fps .
F _{ri (2.-)1

From @'J and %Hve.n Wfermatien, and @J

z
20X14% LRSS L 5+0 +0
I+ 5§ X E62:Y 2% 3272

2
P, XUy + 3184 4L O ¥+ O
2R3

5 x 624

F’?_ = izg*]qq ESPL Ansuwen

= 23134 psil

Pressune ot sewnd pount



PROBLEM 6
Water is deflected by a 90° vane that is in a horizontal plane. If the stream is 5 in. in diameter, and
velocity is 5 ft/sec, determine the force exerted by the vane.
Giiven ¢
P\na}e ¢} the vane = 90’
Diameten of Tha pipe = 57

\IE.'I{:ci."ta, "l‘hﬂDL\!fh tha P;.Pﬁ =5 -pps

Find * Force (F) exerted b‘ﬁ vane

Solution :
After ;e solution ¢} the Hfosce (F), we have.
~ Fx = £g (vz.-.t-\fi-.n) -2 (D
Fg = A8 (Vgy-0) @
\Jr: = 0 - @

From +ha -r-i‘au.u_, Vi, = SFps % =
A} = 0 \Jrz = S-FF_'. _:"@

2x = "z oy
From @, @ and given lnfumation2 @) :
-F = ,_qqx[_ﬁq CTFE)Z"* -5];:. [D..s]
Fx = €609 Lk
From @, ® and given Wfermation 4 @

F‘d = "9y n[ %(I—ﬁi)zx 5:] x [5-&]

Fa = &6-£019 UD-F

Fosce exeated J:t,j dhe vane = | = \l ™+ Fal
= |G e r(e60d Wy
= 19. 34¢ Lb ¢ | Pnsoer




PROBLEM 7

Water flows in a 6 in. diameter, one mile long at a flowrate of 1000 gpm. The temperature of the
water is 60° F. The kinematic viscosity of water at 60° F is 1.217 x 10-5 ft?sec. Measure of
roughness is 0.00020 feet. Calculate:

a. Velocity

b. Reynolds Number

c. Is the flow laminar or turbulent?

d. Darcy’s friction factor

e. Head loss in ft by Darcy’s formula

f. Pressure drop in psi by Darcy’s formula

g. Horsepower of the pump if efficiency of the pump is 70%

h. Pressure drop in psi if C=120 in Hazen Williams formula

Ehiven .
Fluid = Waten ot €o'F
Kinemadtrc Vigc.gug]-};a e.&, weoler ok 60 F = 1-213 xi6 ° £t /sec

Rmuahnesﬂ 8 pipe € = 0:00020 S
Diameten & pipe, D = € n
Flownate = § = 1000 gpm

/

Leng¥ o4 pipe = lmile = 5280
Sclution:
a) Fiod: VEIUCi“L(‘j
Q= VA = \f = g - ]aocu/qu,q) = .35 fps
» o ELE]
9 1z

\JEIoc]ta( = 11135 fps N

E) Find : Rea'ﬁtﬂd’i N umbes,

- s
Re = ND = 1135 x(lz) :L!"EIE'X‘DF
pr 1213 X )p-5

RE";jhOld’S NMumbern =|Y-6¢6 x107

Answen

c) Find Turbdant e Laminen
Sinee Re = Y. 66 x105 >l0,000,

hence the Flow "LLmbL.Llent'i Bndsitn




.:D Find :Da-\ca‘s Feretion factos,

j- = Ffunction (Rej %)

Re = U-6¢ x10° —=
£ - 0-00020 «~ .00c0l +@
D 05K

le,ing O,3 & Moad%'s- Cﬂ‘%’l&m; :E‘= G‘Gﬁ\

b ﬁ'\himm

@) Find head loss n ft ba DW‘{H‘S Fermuda

% . :E- L \J:—. @
’ fion : h, = —
Dmcaﬁ eqpation L 5 23
Fu'om@J evaluoded valuen & a'n\f&ﬂ Lﬁ&'lmtlf:lﬁh_.

2
h, = ©°1F X 5280" x 135

= 359.|0 ¥t
_&] x 2 x 32.2
Iz

‘. Head loss in & = [359-10 feek

Pnsiaen

'?) Pressune d,h.;.]g. n psi )
AP <= Yh, = @24 x 359:10) 'b/p>

= (Ezrq X zsq-an) psi
14 4

= 155. Gl psi |
. . . 5. 61 SL
Pressuar d.‘flop . psiL - ES‘ P lﬂnsmh




8) Horsepowen ﬁ a o’/ efficient pump.

e= Fo/ = Fo/ico = OF
HP = §Hs — Voso X 3SV 108 (29.¢e3 hp
e (3956) 03 X 395¢

Req)u.x;—m_d hensepewen % T punp = qu' o3 hL Anow ea

h) Tressune dnop v pst b C=120 n
Hazen- Willtams famula

Hazen - Williamn forvmula 1o

h _ 4.32 L é%l-ﬁs‘

L
C\-ss DH-E’-}

|-45
100 O
- LI'?ZXSZS@;{ (L\qu)

(n:.m:.)"” N (%)H-sq

= L5¢.¢ feet

Pressusw dsop = Yoaten hy
= (Gz-q x U566 ) Ubs />

_ (@z.q X qse«s) (be /4n*

14y

-~ 193. 3 PSL



PROBLEM 8

What will be the pump horsepower required in PROBLEM 7; if the following valves and fittings

are attached to the pipe: 2-Globe valve, 1-Gate valves, 2-Swing check valve, and 5-90° standard

elbows. The joints are flanged. Figure out the losses due to valves and fittings via velocity head

method and equivalent length method respectively. Use Darcy’s formula for the head loss

calculations. The efficiency of the pump is 70%.

VALVES /FITTINGS EQUIVALENT LENGTH K = Coefficient for the valves
Globe 190° 6.4
Gate 3.2 0.2
Swing-check 63’ 2.5
Elbow 8.9° 0.9
Griven - ESUIVALENT K
FATTING S NuoMBEE LEMNGTH
Gilobe Yalve 2 1ao &
Glate Walve | 2.27 o. 2
Su.ﬁna - check Valve = e 5. c
€lbeuws 5 ag -
Find © HP of pump (Fo %m’nt—) viow both mathods .
Seclution
Alwe asswmne B valves Yo e Sully open,
unless othunw tae. mantierad ‘w»n Yha prioblam .

\Ieﬂodta_ Head Me_ﬂ:—cfi_

Globe Valve -4 x 2

Gate Nalve o-2 x|

Swsin Check WValve 2.5 x 2
Elbows (4907) -9 x 5
ZK = 225

Additicnal Loss due o valves and ~'F="t4:'|n8;5, = (i}() Lz

Frem Problem F, NV

hdditional Loss

—=

=

11-35 £ps , h, = 3s59.10 £, §=195¢

2z. 5 X 138 _ 45 007 Ft

2 x 32-2

JPFBral Loss due $o Straight plpe and the dittings

F59 .10 £t ¥ Ys5-bo+ £t

4dob.loFFE




Total lose = Yoy.|oF +t

Pme E-'F-Fl'cfenctl = 0-F
' PumP h@lsepﬁmm - Q H S

e (39s¢)

- looo X Yoy.)oF X |

03 X 3956

—_—

45 929 hp

. Hense powen % the pump , whan losses o Colculadnd
Vi DMMCTU method and \Je,la-;:'l"tld, he ad motod
— ]IHS’- 929 hp I

hﬂimm
g%valént LEH%‘}"H Me Hao d
Gilobe Valve 90’ x 2
Ghate Valve 3.2 x )
Smmghthech Valve 63’ X 2
Elbows (90) 8.9’ x §

SL = 55373

. : / o
From problem 7, Le,na-m % Eﬁ'ﬂ.Lah{;LF&-—- 5280" , V= 11384
:D - E'Lﬂﬂ.h. J = 0'&14 i

§ = looo gpm
. Total equuvalent 'Lana'Hrt o +the plpe
- zL 4 5280’

- 553.3) + 5280’

—_—

= 5233.3/



. Le = 5833. F°
" Ll.ai.na ])m-udz': C_Emwu.ui.a., +total head loss

- Sl
Lagw D Zg

B
0.01F X $§833-3/ x1:35
& 2. 2

12] X 2 X

= 39¢. 1 ¢ +t
New head loss due 4o +he Atraight ppe and the
additional Jittings = 396 %6 £t

§HS

PU»“’L? hﬂﬁsepnwm =
e (2495¢)

— looo X 3‘]&-?éfx_|
0-F X RE<SE

= 143.23 hp .

Via, 'Danckfa metod and 2equivalent Iena-m Matg d

—
—_—

' Anscoen



PROBLEM 9

A 12 in. diameter pipe is placed concentric in a 36 in. diameter pipe and the flow takes place only
in the annular space. Calculate hydraulic diameter in ft.

Griven .
Diameter o L pipe = 12" =
Diametea % outen Pf.Pe; = 3¢ = z’

!

Find . Ha&nauhic Diameten un 4 .

SQIUJI"{GY'I G Flows h'l]:'PEM
. I.n e
Hadna.u,h‘a Radiws = Cross- Sectional fuea annukan space
HNetred Penimeten
RH = ere::u:,& oules Pipe — era_bd Lnven Pipe
Civeunmfeunc, o outes s Greumfeagnce
% e T Lovlon P”ﬁﬁa_%
or, R, = (3 Y- A 2
H Sl
B3
A (3 +7w07)

Hédmm'h'c Diameten = .2-’ L Ane
RS Laea



PROBLEM 10

Apply the energy equation and find the simplified expression for “H,” by considering all the
possible losses in the given flow.

I<

—
<

Q
N
L:

Giiven ¢ Schematic of the flow, whesw pipes Ane
Ct-nne,r.tf_cl L Series,

Find : E.XFF’&'ESSiGH for H

Scolution *
Prpp}al;na the Enena\.& 2quation +o Pdm%-a /I\' G-ﬂd-@
en e mesenvoln Fru sunfaw ¢f tha Jiquid.

s +£+1|+hm+ h, + I,

Y) Za

2
Ne 4+ 2, + T, + Losses

Ya “3 — (@

=k, Y




Now, Liquid ot @ v neme an Liquid ot @, \=%
Temperature b& Uq}xid ar () = Tempratune %—1 Lt‘v-l-'-dﬂi@
= I, = I,
No pumps added, hm = O
No heat added, hy = ©
G—mua,e, pressu () =0 = Cmgud_?g_ pressuaL ot (2)
I T f = O

\'eloc&a ak c%”“"" sufaw = 0 =i = Vo
Based on Hhe assumptions (,ﬂ-bwvz-wuﬁiefmc{l 3) can ke

wWrutten an

O +9 4+ H+0+04+0
¥ Q—a

= 0 4+ 9 L0+ O # Los
‘{+23+ t ses

H = Losses ":'?@

Now r_nmid.mingm 2 pipes ggm the losses .
Let the velocity eé,<¥lﬁmm pipe L ¢ langth L =V
Let the Velociky gamm pipe 2 g ingth Lo = '

Let e %L;r_‘f'fﬁﬂ <-;,:.U_JHH h}r Pl.?l A % Lﬁ-’l&%’h L = :5:1

Let +ha ﬁ)‘liﬂ‘i’iﬂﬂ émth:n tﬂ, pipe 2 Lﬂ, \e,ff"i’h Lz = Jz
Let Ke be #he wntrance loss oefdiaint



Fsom @ and Yha aloove - menhened q_aSLLMPHQHSJ

H = Losses
Suddan e¥p

or, H = € ntrance Loss + }T:‘IE;S 1"‘0:%% + expanswen |og
'Dm‘:a"’ raeHiod
+ hﬁaa.d loss wa 5 Exit Lose
pipe 2, by
Doncys Mo d

Yoy dbovt o G-y
a DJ Za /2,3
"\" :E:-:r_ L'.l. _\,T'_:‘. + \j_:-.q-

. Requuud expression feu H (s |

H = r3 > 2 T U_'.'.
= ke Vi v { L b M-V S.la Vo 4 Vo
“4 Dy 23 | Da Za. 2%

Pthl.nhL

- &)

—



PROBLEM 11

Find the total flowrate Q when two pipes, Pipe 1 [Q:=4cfs, L1=100 ft, D= 12 in, f1= 0.02] and
Pipe 2 [L>= 50 ft, D>=24in, f,=0.016] are connected in parallel.

Given -
2 Pipes connected in panallel
Pipe 1 Pipe 2
L| = [ﬂlﬂ feet L-L: 5‘::?{:
@_,l = kocks D2 = 24w
Py = 12w =t f!— = 0016
£ = 002 8
' §
Findl ¢ Total Flowrale @' _}é—__‘
Sclution ! _ S,
q - Flownale w Flownake ua

.P@ 1 T Pq_pe 2
@ - @I + @2- _‘?®

Since Fr-rﬂm arne cennected wn Pca._'!"la.ﬂ.ai,

Head Lean tn pipe 4 = Head Loss w1 pige 2

HL] — hLz — @
V’Ehﬁcita E}-{l *'“0:_;.3 ‘-V'L. [DLI-;Q_ -;’I_ o “\,"I — QI

A
o V) = _Hefs | 5095 fps B
A [f|‘}1'
L{

. From @} @ and 81'«@1 infermation,
he = he

e, 51 L" \F|1 _ '52. LZ -
D, 2 D. 23




<
a ﬁ_
o, ©:02 X 100X 5095 _ 5.016 x S0 x Vs
| X 2 X 322 2 X 2 %322

2 Fl
oY, N, = D-sz%x5~DQQZX/{X2x}2'/-1
) xZ %332 % O 016 x%

z
or, Nz = 129.39 = N, = 139 4ps

Valac}ta ‘Hﬂrouﬁh pipe 2 = -39 fps

Flowsate ‘H\falﬁh F:‘Pﬁ 2 = ha Y,

o, Py :{% (2)* x ]].3‘3} cfs

8, = 35.36¢ cfs

Total giommd&. = (% = §,+ §-

= (4 + 353¢6) ofs
Z 39.3F6 cfs

Ansuwen




PROBLEM 12

A 4 ft wooden cube is thrown in water. The specific gravity of wood is 0.75. Determine the
following:

a. Will the cube float or sink? Explain.
b. What is the volume of the wood above the water?
¢. How much weight should be placed on the top of the cube to fully submerge it in the water?
fMiven . A cube Bd side 44t
st o vaoad =075
Flued = WHaden
Solution :

O.) ancﬁ-_ . Cube 'FIQd.ﬂ'.S el =unKs

The specific ?av}t% o} the cube v less than that
of waten, So the cube WUl Float n aten. (Pww

'b) Find ! Volume ed, wood above walen

i ;
1

T ¥

The cuke w $}cnt'|na , Na.‘ah-l; of cukg = Felce tﬁ, bm&jqnc&
v Weawe = Fe
oy, Ymﬂnd X \'rolLLmn.% wood = Yiae, X Volume

diaplaced woal®n
or, Nfl’l.-,:«;,ﬂ._agv_—;—. 2 56’!-%@ A \'rmuna = \ﬁ(mw X h X Lxy

o7, Yu}zm X 035 x "—tb{}d){%: ‘a’l){m«f\ hx%x'}’
h = 3 Jv

Heia‘nt G-‘r& cube Suhrnm‘l%e_d un aeodey = 364
He,'-a‘nt c& culae alepowe Laaten -:Q'—|—3:>-F{—: | Fr

Volumae cube above woalin = I'x 4 - -



C) Find Heiaht*l;\l" 4o b-ﬂ..Cdeﬂ_d —+o tﬁmpl.m%e.l&
Subrrmm%e —Hhe woodin cukg .

[4]

T =
whe i
5 W+ W = Fy
From +he d.mé»mm, 1 Cube

DTJ H = FB - Hc,u.he_
N = Y Vdﬂnp]nu& - \ﬁ/mmd Vﬂ‘-‘h‘-
°% W o= Yean, (47x4x H’) — St,,,, Y (*{'xu’m‘f
ov

#

W =624 x Glﬂ—-[o-?s X62:4 X6y

. Weight of e additional block :qu.u Lb;)

Angwen



LIST OF IMPORTANT FORMULAE

Specific Weight
Specific Gravity
S — ?,5 —_ p_"i‘
Yw  Pw
Force on a submerged plane surface
F=yhA
Center of Pressure
i

y.A

[

Y,=y.+

Moment of Inertia

c

T 4, .
I =—1D" (circular plate
64 ( p )

bd’
12

Continuity Equation

(Rect. plate)

0=A,V,=A,V, Jor liguids
L]
m = p! AI Vj = p} Az Vz Jor gases

Energy Equation
ff 2
5+L+Z] +hp =£+ £
Y 28 Y. 28

+ Z2 + Losses



= Darcy’s Formula

r2
P
=

D 2g

= Reynold’s Number
= V'Dp = D Dimensionless

J7i v
= Pump Horsepower

Re

yoH Qin ft3 / sec
e550

QHS
€3956

Qingpm S =1 for water

=  Hazen Williams Formula

_4.72LQ"

h[. - Cl.,t{:iD:I.H?

ft Qincfs L and D in ft

= Hydraulic radius
Rn= Cross-sectional Area / Wetted Perimeter

= Hydraulic Diameter

Du= 4 x Hydraulic Radius

= Pipes in series

Q=Q1=Q2=Qs
= Pipes in parallel
HiLi=Hi2=Hy3
= For a floating body, Weight of the body = Force of Buoyancy

= Force of Buoyancy = Weight of the volume of fluid displaced



MOODY (ST, ANTON) DIAGRAM

Material e(ft) ¢ (mm)
Riveted steel 0.003-0.03 0.9-9.0
Concrete 0.001-0.01 0.3-3.0
Cast iron 0.00085 0.25
Galvanized iron 0.0005 0.15
Commercial steel or wrought iron 0.00015 0.046
Drawn tubing 0.000005 0.0015
0.10
0.09
o.08 |—f-|-
0.07 in < 33
= - 0.04
0.06 &
N 0.03
\ SN T ¥
0.05
" 64 .Jf £ 0.02
=— - 0.015
Re 0.04 \“ : 2 A - PO
\ N P - o010 S
— N N | N 0,008
g NN R Emeet 0.006 g
£ 003 - \ ~ % ;
= 3 I 2 | é
é l! i 9 -
G ‘ 0.002. §
E oo A t\: e 0.0010
g x At =E 00008
5 0 0.0006
B ais SR 0.0004
2 NS ]
> 7 N =u =] 0.0002
g - - L T R 3 0.00010
W[ 1 Wk 1IN
0.010 || oL P~ 0.00005
0.009 B 9 s
0.008 =44l 0.00001
109 2 8 5 100 2 3 105 2 3 &5 106 2 38 8§ 10° 2 3 5 108

REYNOLDS NUMBER, Re = 2;2

From ASHRAE (The American Socicty of Heating, Refrigerating and Air-Conditioning Engineers, Inc.)



