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In a laminar flov between wo'slalic parallel
plates, the velocity at mid-point Is found to be
2.0mys. If the spaco between tha plalesis 10 cm,
then the discharge per unil widlh {in m3/sfm) will
be

ta). 0.01
(cy 013

{b) 0.02
{d) 0.20

A circular pipe of radius R carries a Jaminar llow
of a (luid. The average velocity is indicaled as
1he local velocily at whai radial distance
measured [rom the canlra?

(@) 0.80R () 0.71R

{c}) 067R {d) 0.29R

The velocily at which the laminar llow ceases, is
known as

{a) approach velocily

{b) lower critical velocity

{c) higher crilical velocity

{d) None ol these

Consider the lollowing staterments with reference

lo steady laminar tlow

1. shear siress is zero at the centre,

2. discharge varies direclly with viscasily of
the tiuid flowing .

3. velocily is maximum at tho cenlre.

4. hydraulic gradient varies direclly with the
velocily,

Which of these slalemenlfs isfare correct?
(@ 1,2and4 {b)1,3and 4
{c} Bolh1and3 (dyBoth 3and 4

On a flal plate, paint A is at the mid-section ang
point 8is the trailing edge. The shear siresses
1,8l Aand rgat Bare such that
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Laminar Flow

@ 1,>1
L) 15>1,
{c) ©,=1
{d) 1, = 1 il the boundary layer {s laminar

_In a wro-dimensional fiow of a viscous fluid

couelle (low is defined for

{a) pressure-gradient-driven laminar flow
between fixed parallel plates

{b) pressure-gradieni-driven laminar [low
Ihrough non-circular duct

{c) pressure-gragienl driven laminar flow
rrough pipe

(0) laminar fiow between a Ied and amoving
plale

Consider steady laminar incompressible axi-
symmelric lully developed viscous llow Ihrough
a straight circular pipe of constant ¢ross-
seclional area al a Reynolds number of 5. The
ratio of inerlia lorce lo viscous force on a fluid

particle is
@ & L) 15
© 0 (0)

Assertion (A): For a fully developed laminar {low

through a pipe, velocity distribulion across any

seclionis parabolic in shape.

Reason (R): The shear siress disiribution from

tha cenire line of the pipe uplo ke pipe surface

increases linearly.

(a) both Aand R are true and R 1s the carrect
explanation of A

(b) Loth Aand R are lrue bul Ris not a carrect
explanation of A

(€} Aistrue bul Ris false

(dy Asfalse but R is tue
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o gp_dr
The relationship e '6; is valid for
{a} irrolational ow  (b) nonuniform flow
{c) uniformliow  (d} unsieady low

The pressure gradienl of laminar flow belween

paralle plales; atrestis

1. proporlional to the dynamic viscosity of the
fluid

2. proportional to the mean velocity of flow

3. inversely praporlicnal to the square of the
distance belween pfales

Which of Ihese slatementfs isfare carroct?

(a) Only2 (b) Both 1and 2

(€) Bath2and3d (d)1,2and3

Qitol viscosily 1.5 Pa. s and relalive density 0.9
fiows through a circular pipe of diamater 5 crn
with amean velocity ol 1.2 m/fs. The shear stress
atthe wallin Pa is
(ay 380
(c) 180

{b} 288
(d) 144

The minimum value of lriction factor 'that can
occur inlaminar flow through a circular pipe is
fa) 0.025 (b} zero

{c) 0.064 {d) 0.032

A liquid flows in a 30 cm diameter pipe at a
Reynolds number of 10%, Il the Iriclion facior is
0.025, \he thickness of laminar sublayer, in mm, is
(@) 0025 (b) 1.00
{c) 0062 (d) 2.40

Oil (n = 0.44 Pas, p = 888 kg/im?) is filled in the
space between (wo paralle! plales which gie
18 mm aparl. The upper plate is moving at a
velocity of 4 mys. What is the shear siress on

he plate?
(a) 97.0Pa {b) 48.9 Pa
() 79.8Pa (d) B7.Pa

A 1 mwide and 3 m long flat plate, held
stalionary, parallel 1o the flow direclion of a
untlarm incomung slream of waler ol velogily
3 s, leaves a velocity prolile, atils rrailing edge.

Q.16

Q.17

Q.18

varying finearly rom zeco at the plate to the free-
siream valocily of 3 m/s at 5 cm away from lhe
plale. The waler liow is only on ona side of the
plale. Assuming the pressure 10 be the same
everywhere in {he llowing waler, the drag lorce
on the plate will be
(@ 75N

(c) 625N

(b) 66.7 N
(d) 56.25N

dj
Theequalion T= -d—'?é for llow through circular

lubes, where 1is shear stress at distance rirom
centre, is applicable for

(a) taminar llow only

{b) turbutent tiow anly

{c) critical flow

{d) both laminar and turbulent flow

Consider the following stalements;
1. Velocily dislribution in a generalized shear

llow depends on % bul is independent of

moving plale velocily.
2. Shear and pressure gradients (in case of
laminar as well as wrbulent flow) are inter

- o ep_ 0t
. related through the relalionship P J)_'

3. Momenlum correction lactor for a laminar
. oA
flov through a circular pipe is 3

Which of these statements isfare correct?

(@ 1, 2and3 L) 1and 3
{c}y 2andg3 {d) 2only
The lerm fully developed laminar flow means that,

{a) Ihe Reynolds number of (he llow is crtical

() Ihe pressure drop in the direction of flove is
2e10

(¢) the velocily profile across the flow has
become unilarm

{d) the velocity profile does nol change in the
direclion of flow
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The (ansilion lrom {aminar to turbulent flow In
free surface flow oceurs when Reynolds number
R, is.

(@ R, =~ 2500

L

© R, =600

(b) R, ~ 1500
R <1

The harse power ransmilled through a pipe is
maximum when the ratic of loss of head due lo
friction and total head supplied is

1 1
@ 3 b} 7
1 2
@ 3 @5
For faminar llow in a circular pipe, the Darcy's
[riction factor | is equal to
16 32
@ 7 o g7
& 0%
(€} A, {d) R,

The Darcy's law for llow through poraus media is
applicable for

(@) laminar llow

{&) twrbulent flow

(¢} bothlaminar and wrbulent flow

{d) Frictionless fluids

For a laminar flow betwoen paralie! plates
separated by a dislance 2h, head loss varies
(a) diecllyass (b} inverselyas b

(c} directlyas ?  (d) inversely as #°

The highest velocily (in cnvsec) for llow of water
of viscosily 0.01 poise to be laminar in a 6 mm
pipe is

100 125
@ -5 5
() 50 {d) 200

Given that, as flow takes place between two
parallel static plaes, the velocily midway
between the plates 1s 2 mfs, the Reynold's
number is 1200 and 1he distance between the

plates is 10 cm, which of lhe ollowing
statements are trug? ‘

1. The velocity of ihe boundary is 1 mis

2. Therate of flow is 0.1 m%s metre width

3. Theflowisturbulent

" 1. Theenergy corection facloris 2.0

Q.26

Q.27

Q.28

Seleet the correct answer using the codes given
below:

{a) 2and3
{c} 1and3

(b} 2ang4
{d} 1.2.3and 4

For taminar llow in a pipe carrying a given
discharge, the height of surface roughnass is
doubled. Insucha case, Darcy-Weishach riction
factor will .
{8} temainunchanged

{b} behalved

{c} bedoubled

{d} increase fourfold

In laminar flow, {ocal inslability ocowrs first at a
pointwhere
{a) vismaximum

g
&) @ is maximum
{c} P-? is maximum
2 dlu

(@ % is maximum
"

Consider the [ollowing with respact lo the

application of the Navier-stakes equation

1. Leminar flowin circular pipes, )

2. Laminar flow between cancentric rolaling
cylinders.

3. Laminar unidireclional flow belween
slalionary parailel plates.

4. Laminar unidireclional low between paralle!
plales having relative motion.

Which of thase slalemenis isfare correct?

{a) tonly {b) 2and 3

{c} 3and4 @ 1,2,3 and 4
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LU O Laminar Flow
1.{c) 2. (b} 3.{d} 4.{b) 5, {a)
11.{b} 12. {d} 13. {c) 14.{a) 15. (d}

1.

2.

21, {c} 22 {a) 23.(c) 24.{a}

[SNARLEULLIS  Laminar Flow

points of & given pipe lina is doubled, theri the
power consumption is increased 1o four limes
the original power.

Raason {R): In laminar flow through circular
pipes, head loss varies directly as the discharge.

(c}
The average velocily
2., 4
=3 x2= 3 mis
The discharge per unil width

.-:-;-; x 0.1 = 0.13 mYs/im

b} :
For laminar llow in a circular pipe, the focal
velocily may be given as

U= Uy - i)

7

For laminar flow in a circular pipe, Ihe average
velocity may be given as

= -"—J-"—;"— iy
Equaling {t} and {ii}, we get
..q".h“_ - v 1__{__

2 - e 7

L.
= R2 = 2
= £=05R8?
= r=071 R
(¢}

The velocity at which the fow changes from the
laminar to wrbulent for the case of a given fluid

10.

11.

(a) boih Aand Rare true and R is the correct
explanalion of A

[b) both Aand R are rue bul R is nct acorrect
explanalionof A

fc) Ais ue bul R is false

d) A is false but R is lrue

i HEER
6.(d) 7. (a) B8.(a) O.(c) 10.{d)
16 (d) 17.(c) 18.(d) 19.(c) 20.(c)
25. (a) 26. (s} 27.(c) 28.(d) 29.(g)

i

al a given temperature and in a given pipe is
known as critical velocily. The state of llow in
betwean these two types of flow is knewn as
‘lransitional state’.

{d)
Coutie flow is characlerized as flow at very low
value of Reynold's number between two parallel

plales, one [s fixed and ather is movable.
i

()

Reynods number = ______Inerlia force =
¥ " Viscous force

{d)

Pressure gradient of laminar llow belween
paraliel plales at reslis

Ap  12pV

Lt~ g

{b)

The shear siress al any radius,  is given by

Prassure drop (p, - p,}

12.

13.

14,

18.

2udi, 32x1.5x1.2xL

=TT (00sy
= 23040 L Nfm?
. 5= 23‘1““ 895 _ 288 tyfmm?
= 288Pa
(d)
f= R
R, = 2000
64
. = =00 2
b = 3000 2000 ?
{c)
The thicknass of laminar sublayer, & is given by
§: 65.8
= BRI
& 656
= 15 * 10P %0025
= §=622x10"cm
) = 0.062mm
{d)
_9PR
M2
{d)

When flow length becomes equal lo mixing
length, the tlow gel fully developed and the
thickness ol boundary layer mets al the pipe
centre line. Beyond this length, the velocity
distribulion is parabolic which ts remain
parabolic for remaining length.

i
§
4 ’ 5 % ?z/ E

e Mixing length ———

Hence option (d) is correct.

18.  (¢)
S.Ma| - T Type T D o Reynold mmbar Ry
1. | 1. Flow around sphereal bodion R,¢ )
2 | 2. Open channe ow R, = 500
3. | 3. Flow tatwoon pamiol plairs R, = 1000
4, | 4. Pipofows R, * 2000
S. | 5. Flow over Rt plote R/ =1x10
For open surface flow (open channet lfow)_
_ {Re) oy, = SCO
it mean, Laminar ltow .., when Re < 500
Turbulent flow ... when Re » 500
Hence most clase option is (¢).
21, (e}
Darcy - weishach triclion tacior
() Laminar tlow:
f= il when Re < 2000
Re
(i) For {urbulenl flows:
= -[E%B; when Re > 4000
(Re)
Hence option (¢)is correct.
22. (&)

The Darey's Law for llow through porous media
(like soil) is applicable for laminar llow.
Example: Permeabilty test and consalidation les).



