GATE - 2006

ONE MARKS QUESTIONS (1-20)

| The ordinary differential equation dy/dt =
1Y) 15 solved using the approximation Y(1
+ At} = ¥{(1) + (Y] AL The numencal
en-or milroduced by the approsimahon al
each step 15
a  proportional to Al
b proportional to (A1)’
¢ independent of A
d proporiional 1o {1/At)
The trapesoidal rule of inlegration when

]

applied t© J'_ﬂ.rld.'x will mve the exact

value of the integral

a. iffix)is a linear function of x

b. f fix)1s a quadranc function of x

c. forany fix)

d forno fix)

The value of o for which the following
three vectors are coplanar is

a=i+41+k
tn‘:t to x

b=3+k
e=2+uoj
4
mru
temperature and pressure, a
& of benzene and toluene 15 in
with its vapor The available
ree(s) of freedom is (are)
Wiero
|
B2
d 3
A heat engine operates at 75% of the
maximum possible efficiency The ratio of
the heat source lemperature (in K) to the
he.at sink temperature (in K) 15 5/3 The

ARCs ki Ve e N L Sk

a
b,
C;

d —!ﬂ

The denvatve of |x
when x=0 18
a

..... ==
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CHEMICAL ENGINEERING

a 02
b 03
c 04

d 06

For the isentropic expansion of
gas from the imtial conditions Py
final condinons Ps, T, which

following relations 15 vah
« [EH3)
Y

atch the following for a centnfugal
pump with impeller speed n
List1
A, Capacity
B. Head
List 1
| proportional to n
2. proportional to n‘
3. proportional to n’

A B
a 2 |
b | i
c 2 3
d l

The magnitude of the force (in N) re:r.lu:.red
to hold a hod},r of volume D05 m

mass 40kg in water (density 1000 kg.f'm )
ata depth of 0.1 mis (g =981 m/s’)

a Zemo

b 9381

c 4905

d 8829

A stagnant liquud film of 0.4 mm thickness
15 held between two parallel plates. The
top plate 15 mamntained at 40°C and the
bottom plaie is mamtained at 30°C. If the
thermal conductivity of the hquid 15 0,14
W/im K. then the steadv state heat Hux
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12

14,

15

35

350

3500

TO00

Tet oy be the hydrodynamic entrance
length for mercury in laminar low in a
pipe under sothermal conditions. Tet d.
be its thermal entrance length under fully
developed  hydrodynamie  conditions.
Which ONE of the following & TRUEY
gy d

b, dy=d

e dy=d

i, dy = d only if the pipe is vertical

The Boussinesg approximation for the
fluid density in the gravitational foree term
15 given by ONE of the tollowing (pret 15
the fluid density at the reference
temperature Tpp . and [1 s the thermal
coelficient of volume expansion at T,.)

a p=p,-L.ple-e.,)
b. p=p-T.0{p-p,)
e p=p,-TMT-T,)
d p=p, T (0=t )5 og (T-T, )T,
I'he reachion 2A + B - X occurs on

catalyst surfnce. The reactants A and
diffuse Lo the catalyst surface
converted completely o the pr
which diffuses back. The s@ady
molar Muxes of A, B and C

8 Ni=2INjp=Np

b, NA - {]'1, Nﬂ =
¢ NA= 1""-]5— N
d: Npg={12) Mg = N¢

An ideal single Sgee ggiraction process i
s of an organic feed
coneentration i this
peed from 0,3 mol™ Lo

e Te

olvent requirement by half’ for

separalion,
add one more ideal co-currenl stage

Puse another pure solvent 5% whose

partition coeficient 1s twice that of 5

¢ use solvent S containing 002 mole
Fraction of the solute

i. double the residence time of the
solvenl S in the contactor

An irreversible gas phase reaction A —» 5B

is conducted in an 1sothermal bateh reactor

wwwnw. StudentBoun

16.

I8.

20,

volume of the gas at :
must not exceed three Uin
volume. the mimimum mole
inert in the foed must be

a 0

h. 20

e ‘33
d 50
A first order reversible reaction
occurs m a batch reactor. /e WspMenial
decay of the concentrati a has the
time constant 0
g o
k,
|
k

e absolute error in the measurement of
A s AA and the absolute emror in the
measurement of B is AB, then the absolute
emor in the estimateof A - B s

a. AA+AB
b. AA-AB
A, AB
4 B
Ad AR

4 A

The oxo reaction 1s used for converting

4. aleohol to aldehyde

b. paralfin to olelin

e olefin to aldehyde

d. aldehyde to alcohol

In a Mud eatalytic cracking unit, the nature

of the reactions occurnng in the reactor

and the regenerator is

a.  Reactor-Exothermie,
Exothermuc

b. Reaclor-Exothermic,
Endothermic

e, Resctor-Endothermie,
Exothermi

d. Resctor-Indothemmic,
Endothermic

The control valve characteristics for three

L 1 I

Regenerator-
Regeneralo-
Regenevalor-

Regenerator-
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given in the figure below = Match the

control valvc with 115 ch&r&c‘lenstm

| Lt (%)

a P - Quick opeming, Q — Linear, R —
Equal percentage

b. P - Linear, 3 - Square rool, R — Equal
perceritage

¢ P — Equal percentage, Q — Linear, R —
Quick opening

d P - Square root, Q - Chuick opening, R
— Linear

TWO MARKSE QUESTIONS (21-75)

21 If the following represents the equation of
a line

i L

o8 0f=0 '
1 1 1

then the line passes through thtpﬂ%

a (0,0
b (3.4)
c (4, 3)

d (4,4) .
2 2
2 a2 1] v g

3 .-,.’r " 28
roaches 2y as n — =, then the value of
15
a 113
T
c 23
d 2
24, Determine the following integral
f=lran 5

wwww. StudentBoun

The liguid surface in a cyllm:ln
of mdius R rotating about its

bucket at a radial
bucket axis Tf thegli
then thcrmssnft.h:

r.t+bH }

The suluhun to the following equation is
3 &

sy "'4_71-"* "'_1£=
v’ dx*

15 given by

a. ',y'—*CM*Cz?: ‘|'C1

b, y= =" +C1x 40y

e y=Cpd+Co' +C

d y=Cix+Cx'+Cs

The value of the contour intezral

where Cisthe cirele |2 =2 15

|

the bucket is

a —
ot
s 3(3-4)
e &
C. Zero
1
. (2mi)e

The Newton-Raphson method is used to
solve the equation. I_',r—l]! +x-3=0 The
method will fail in the very first steration if
the imnial puess 1s

a Zero

b. 0.3

& -]
a3
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numbers on the two faces) will show up

exactly once 7
121
1728
363
T
121
B e
376
.
376
30, A company purchased components from
three firms P, O, and R as shown m the
table below :
Firm | Totalnumber |  Number of
of components | componenls
purchased likely to be
defective
P 1000 5
Q 2500 5
R 500 2

The components are stored tosether. One
of the ts 15 selected at random
and found 1o be defoctive What 15 the
probability that it was supplied by Firm R?

1
a,

¢

250
1
h‘ E @
1
g =
8
g 3 *
s
31, Match the following: @
List | 35
A. Heat *
H. Im
Function
Path Fonction
A B L D
2 1 I 1 36,
b 1 1 2 Z
& P 2 | 1
. 2 | Z 1
32 TFor a reversible exothermic gas phase
resetion. A + B 0 O, the equilibrium
comversion will inerease with
wwnw. StudentBoun

b. decrease wm pressure
lemperature
¢ increase in pressure and 9
lemperalure
d, decrease in pressure and decrer
temperatire
For a binary mixture of A and B at 400
and 1 atm, which ONE of the following
equilibrium states deviaies sigmfyh
fromn weality?
Given:
In{P;" )= 6.2~

where
PA™ = vapor p

al 200°C i3 fed to a steady slale

tie continuous reactor al the rate of
100 kghr where ot undergoes  an
exothernmic reaction to give its isomer B,
The moduct stream s ol femperature
S00°C, The heat of reaction s 21 kI'mol
of A and the speailic heat of the reaction
mixture & constant a1 35 Pimol “C) The
conversion in the reaclor s
L. 25%
b, S
c. T5%
d. 1000
The molar density of waler vapor al the
normal boiling point of water s 33
mol'm®. The compressibility factor under
these conditions ik close to which ONE of
the following? K = 8314 Jimol k)
a 075
b. 1
e 125
d¢. 19
A hgud s pumped ot the flow rale O
through a pipe of length 1. The pressure
drop of the Mud across the pipe 1+ A P.
Now a leak develops at the mid-point of
the length of the pipe and the Muid leaks at
the rate of /2, Assuming that the friction
factor in the pipe remains unchanged. the
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d. [L2)AP
b. (5/8) AP
e (34)AP
d AP
In a lammar flow through a pipe of radius
K. the fraction of the fotal fluid flowing
through a crcular cross-section of radius
R/Z cenlered at the pipe axis s
n 3R
b. 716
e 12
d. 34
A Muid obeying the constitutive equation
11

{ ¥
=1 " H:iv-’-] oF =Ty
| dy

is held between two parallel plates a
distance d apart. If the stress applied o the

top plate = 374 then the velocity with
which the top plate moves relative to the
bottom plate would be

=4
+ 1( d

u-l(

o1

=
£
ik

d

et =l =

d

-

?I

i
r‘]

d 9[ ;:] d
A bed Muidized by water 1

cleaning sand ccrnum sl I11=
particles of sand aml e the same
shape and size b ihﬂ ies fF..,i
= 2000 kgm') If

.:u'n n of the salt m the
the initial value of the

that the bed charactenstics (bed
osity and solid surface arca per unit
me) do nol change durnng the

peralion and (hat the pressure drop per

unit length is directly proportional to the

fluid velocity

a. W70

h. (50

e 1.00

d. 146

wwwnw. StudentBoun

41

density py) 18 sohd, where
(with matenal density pz)

any fluid. then the ratio of their materia
densilies, po g - 18
a 1

b, &7

presswe oo reco
shurry. To reduce thf time

solids concentratio feed slurry s
mereased by evapora walf the solvent.
If the resp of @he filter medium 1s
negligibl Itration  time  will bhe
e y r ol
i.

dimensional steady state heat transter
pecurs from a flal vertical wall of length
0. 1m into the adjacent Nuid. 'Ih.: heat Mux
into this fAuid is 21 Wm®. The wall
thermal conductivity 15 1.73 \‘Hlm K} H:‘
{he heat transfer coefficient is 30 Wim®
K) and the MNussell number based on the
wall length is 20, then the magnitude of
the temperature gradient at the wall on the
Nuid side (in ham) 1s
o 0.7
b. 12214
& 120
d. 140
Experiments conducted with a sparingly
dissolving cvlinder wall i a flowing liquid
yielded the following correlation for the
Sherwood number

Sh = 0.023 (Re)"® (Se)' *
Assuming the applicability of the Chilton-
Colburn  apalog. the comesponding
correlation for heat transfer is
a. Sh=0023(Gn)"" ()"’
b. Nu= 0,023 (Re)"™ (Pr)*?
e jn= 0023 (Re)™ (Pr)*’
d Nu= 0069 (We)"* (Pr)*?
A Aud fAows through s eyvlindncal pipe
under fully developed. steady state lamimar
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45.

Assuming constant physical properties and
negligible viscous hent dissipation. the
goveming cquation for the temperature
profile is (z. axial direction; r, radial
direction)

||-3T |1’| J:I" -"iT
| rﬁr -"lr ﬂ:'
A lial el g
&-.I pl.'" ST

| —

-;f" P'ﬁ' E‘_. h'.'_

(& i &Yy T
e | [;” AT e
An insulated cylindrical pipe of 0.2 m
diometer has o surfoce lemperature of
43°C. It i3 exposed to black body
surronndings ot 25°C. The emissvity and
absorptivity of the insulation surface are
096 and 093, respectivelv,  The
conveotive heat transfer coefficient outside
the msulation surface is 3.25 W!{m1 K)
The Stefan-Boltzmann  constont 14
5670 Wim® K%, The surounding
flmd may be assumed to be transparent.
Find the percentage coninbulion from
radiation to the total heat transfer rale
the surroundings
a 309
b, 50.0
e 5.6
d 684
In a multistage countercurren
stripping columan. ingy.05 mol
of solute'mol of solu il is treated
with steam, absofae®” factor A =
0,63, The equih lation is given by
d N mler 1o the
o in the steam and oil

|| ary BT

d

follows (‘0" refers to bLiguid
p. "N, refers to the last stage

. A
— M g
; ok
|11 Ay s
|"ﬁ+]_. = 3 m I'_I
|
g 7 Al
I the steam is 'rnir.mll} free of solute and

s exit mole ralio (mol solute'mo| steam)
i D0AT. then the numher aof conilibBeinm

wwwnw. StudentBoun

47,

o 42
b 5.2
g 1.2
d 8.2
A process flurd has 1o be
22°C o 2°C using brne wn a 2-4 shell-3
tube hest exchanger shown below. The
brine enters at -37C and leaves ol 7°C. The
overnll heat transfer coefficient |
Wiim™ K). The design heal load
The brine flows on the tube s¢
process fluid on the shell 5

l.:m.u[:; ares in m- is

._q_ []
o

1

Tz

d .33
100 moles of a hinary mixtwe F
contuining 60 mol®s A (more volatile) and
40 mol™s B is treated in o bateh distillation
still. After | hour, 70 moles of the
distillate 17 15 vollected leaving behind the
residue W, Relative volatility a s 2. The
goveming gqualion is

Fx, Fl=x,)

W, B (i=x,)

The sverage mole fruction of A in the
distillate is

a 0,43

b. 0.6
e Dot
d 073

log
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Sl

1 8

time t = 1 without losing any mass. From
the ntesting, the drug s absarbed into
blood. The rate of absorption 15 found to
be proportional to the mass of the drug in
the intestine with the proportionality
constant k. Assuming no drug 15 lost from
the blood. the total mass of the drug in the
blood, My, at ime t = 1 15 given by

a, M,=M, [1*94:,*1{—-%{1' —-r}}]
b M, =M,[1-exp{-ke}]
e M,=M, expl-k(r-1)]
d. My=M,[1-exp{-k(r+7)}]
The rate rat which an antiviral drug acts
inereases with (ts concentration in the
blood, C, according to the equation
18

o
where Csy 15 the concentration at which the
rate 15 30% of the maximum rate k. Often,
the concentranon Cuy, when the rate 15
80%y of the maximum. 1s measured instead
of Csq. The mate equation then becomes

83,

\

& r= D
- (G +C)
b: p= rd:("
[—-'5—'--I-f‘]
9 J
ke
o
0,
i rzii_'é;'ki
o
Consider the fi ing reactions between

id sferical panicles, B

not leave the particle C. Let 35

be the times required for A 1w
pletely consume particles B and C,
ctivelv, If k; and k; are equal at all
smpemtures and the gas phase mass
transfer resistance 1s negligible. then
a, t; =t:atall temperatures
b. 1y =12 at high temperatures
¢, 1 =1z at high temperatores
d. 1= at high temperatures
A reacnon A—B 15 to be conducted i two

wwwnw. StudentBoun

=[i1 + X). If the feed cont

the conversion m the frst

minimizes the total volume o

FEACIONS |8

B 1=Xp

b, 02X,

g 052X

d. 0.5(1-Xp)

Consider  the

reaction network
2. —3. B
3 v
£ =t

The activation en

reactions ae Ey =

followmg ¢

O

fio)) the indnvidual
mol. Ex = 150

klimol, E ) k&unl and E; = 200
klmaol, | is pure A and the
desi s C. then the desired

temirity profile in a plug flow reactor
on of flow should be

a t at low temperature
stant at high temperature
nEreasng
. decreasing

The exit age distibution m a strred

reactor 1s grven by
i

Elf?*lr +
r

Fluid elements ¢y and ¢ enter the reactor
at imes t = U and t = 8 = 0, respeetively.
The probability that e, exists the reactor
before ¢ 18

d, zero
The Laplace transform of the input
Pmn_ub_n,_}ﬂi. cmiven in the figure below

-
-

Tinm, b

OO
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36

1

58

1 L
e —;z-l:T*{‘ ]

| .
d F“_E J

A hgud level control system is configured
as shown in the figure below If (he level
transmitter 1LT) 15 direct acting and the
pneumatie control valve s ar-to-open
what kind of control action should the
controller (LCY have and why?

=
(o) (ic

d [Mrect acting smee the control valve 15
direct acting 60

b Reverse acting since the control valve
18 reverse scting

¢ Dhrect acting since the control valve 1s
reverse acting

i Reverse acling since the contral valve
15 direct acting

A Z-input, Z-output process can  be

described 1o the Laplace transform domain

as given below

(s +1)Xls) =KL {5y + KO (x
(Tos F 1)) = K0 0s) + K

where L) and LI are the inputs gnd 61
Y: are the outpuls. The 1
transfer  functions Y and
Ya(s)Usls), respective
a Kiand Ky
b Kyand Ky + KsKa
¢ K;and K; v Ky
d Kiand K K, ¢
A pro | bed by a8 smusmdal
input, t. The resulting process
(9) = — b 1 ¥(0)
(rs |-I}[.\" +m')
differential equation representing
process Is
dvir) . 3
S rw(f)=Kufr)
dvif) 62
b ——— 1) = BAult
P00 = KAulr)
dyir)
= (N =Ku(t
= v =Ku(t)
||I iﬁ"“lll .i.t\| dga . L
www. StudentBoun

to the weight W (in ki) by the &
R=35W
where the sensitivity 5 = 20 mm/kd
temperature of 30°C. the wei
machine underaves a zero drifi (change i
instrument output reading at zero value of
weight) of ¥2 mm and its sen
changes ta 205 mm/kg The
machine when used at 30°
reading of 50 mm The tru
of the object 15

a 234
b, 240
e 244
d 230
In a desals plgot. an evaporator of
area 200 urchased in 1996 at a

cost . lp 2002, gnother
evapurator@f area 30m~ was added. What
ol the second evaporator (in)?

e that the cost of evaporator scales
eity)"*  The Marshall and Swifi

x was 10485 in 199% and 11169 m

2002,

a.  1.30.500
b, 1.392.100
c 141,800
d 1.51,200

The nuxing of rubber latex solution was
studied 1 an unbaffled mxer in the
laboratory  The mixer was equipped with a
six blade turbine impeller A ryre company
seales this process up using a baffled rank.
The baffled tank has 3 times the diameter
of the lab scale mixer I uses the same
type of impeller operated at the same
speed. The relevant shape factors are also
the same  Assuming that |aminar
condiions prevail in both cases, the power
requirement in the industnal scale mixer

a 153 times that of the lab scale mixer

b 59 times that of the lab scale mixer

¢ 1527 times that of the lab scale mixer

d cannot be estimaled reliably due to the

presence of baffles

Due to a 20% drop in the product selling
price, the pav-back penod of a new plam
increased to 15 times that estimated
imually, the production cost and the
production rate remaming unchanged 1If
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65,

s, 0.2
b 04
¢ S
d. 06
Obtain  the optimal  diameter of a
cvlndrical storage vessel of volume V.
The curved shell costs C, (in Rs/m). and
the flat top and bottom plates cost C, (in
Rs/m’)

i

" uzi{iJ’
f_P w

il
b =2
ﬂ?‘

]

1
g D= El
e

I

g
d 0o —=
aC,

A sale contract signed by a chemical
manufacturer is expected to generate a net
cash flow of Rs. 2.50.000/- per year at the
end of each wear for a period of three
years, 'The applicable discount tat
finterest rate) s 10%. The nel pres

waorth of the total cash flow is Rs.

o 750,000 @
h. 683,750

e 6.2 1.300

d 332,750

A saturated vapor is tillation
column at 180 kmolhig@0th Bhe rectifving
and stippng gecli the colunn

operate at 60 eir, ve flooding

i mg velocity of the

twice that ol the
. The assumptions of

olar overflow and constant

density  throughout  the

€ vahid IF the boil-up rate i5 60
he. then the relationship between the
eters of the rectifying section (d,) and

he stripping section (d.) is

o d=2d

b d.-3d,

o, dr - 2{"

d d=3d

Pairr the following industrial processes

with the ~atnlvete el

wwwnw. StudentBoun

6y,

L

AL Osidation  of  o-xy[8
anhydride

B. Owidation of ethanol lo accl

C, Oxidation of ammonis to o
nitrogen

List T1

4 C
a 4 1 3
b. 2 ] 3
B 4 3 1
d. 2 3 1

Pair the following polymers with thewr
chamn characterishics

List T

A, HOPE

B, LDPE

. LLDPE

List 11

1. Very few branches

2. Short and regular branches

3. High branching with both short and

lemg chain branches
A B C

a ! 2 3
b. 2 1 3
B 1 3 2
d 2 3 1
Choose the most appropriate pairs from
the following
List I
A, Nitration
B. Sulphonation
Foo SREE . S SRR 3

OO
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Dretergent

Pulp and paper

Explosives

Sugar

A B

1 2
1
I

e i B

3
3
d. 3 2
0. Maich the following
List I
A, Carbon disulphide
B Caprolactum
C. Gypsum
Last [T
. Nylon-6
Nylon-66
Phosphone acad
Viscose rayon

A

o FTE
e S

e b

o TR
e T

4
2
3
4

e B b e Yy

Commen Data for Questions (71,72 &73)

.64

1.00

1.55

. 1.80

73 The minimum nuinber of theoretical ™
(inclusive of reboiler) for this process is

3.2

M|

7.8

infinite

&0 o

B gB

Cammon Daia for Questior 4 . T5)
The block diagram of a closed logh W svstem
is shown in the figure belo :
varnable. D is disturbance.  is sel point, G,
(o, and Gi, are transter [ighond and K is the
proporhonal controller,

iﬂ

&Thﬁ closed loop transfer function

A binary distillanon column separates 100 mol/ Y(s¥D(s) is given by
of & feed nuxture mto distillate 1) and residue GG,
The MeCabe-Thiele dingram for this pro V4 lGG +GAK
given below. The relative volatility for thfbi (G, % =)
system 1s constant at 2.4, ul
1 | +(Cr s+, K
os ‘ : G,
08 E v L4 (GG +6G, )G, K
o v G,
o8
=+t : 1 +(GG, +G, K.
=4 ) : 75.  Let Gi(s)— | and Gus) - Gi(s) = 1/(s + 1),
. step chunge of magmi 15 =1
= / . A step chunge of magnitude M is made i
. the set point. The steady state aflset of the
oz :
' closed loop response Y 15
o1 X A
(RO . - : : - -
1 02 U3 04 OS5 06 07 06 0§ 14+2K,
x A
1+K,
mol hr ) are T
g, D=484. W =516 i+2K,
b. D=351.6, W =484 d. zero

¢. D=54.7, W=453
d D=453 W=547

Statement for Linked Answer

waww. StudentBounty.com
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Solvent C is used to extract =olute B selecuvely
from 100 kg/hr feed mixture A+B m a steady state
continnons process shown below. The solubility
of ' in the raffinate and the solubility of A in the
extract are negligble. The extract 15 distilled to
recover B oan the bottom product. The overhead
product 18 recycled to the extractor, The loss of
solvent in the bottoms is compensated by make up
golvent S The total Aow rate of the solvent
stream S going to the extractor 18 50 kg/hr. The
mass fractions (X,8) of some selected streams are

indicated in the figure below.
shoafty 3 T Crvprh)
Dasicg purdes
Sar=t 3= (L-
Xg =0
Pl (As8) B
:.,":-i"' D Fiepien
| [
5 o
L Raawd
Tga= L8 v
fr —

76,  Distllation bottoms flow rate W and
solvent dosing rate 5d in kg/hr are
. W=30,S5;=51
b, W=100,8:=20
g W=10,8,=50
d W=50,8d=10

! Feed mate E to the distillation col
overhead prodnct rate T in kg/hdlare
i E=90T=40
b, E=80 T= 4!]

Statement or Ink d Answer
Mt s \ and TD)
W A\ ¥

e rate of 1000 kg/hr from
of 10 mm to the final diameter

market now demands pamicles of
gize 0.5 mm, the output rate of the grinder
{in kg/hr) for the same power input would
be reduced to

n, 227

b, 474

e 623

d. B56

TQ Tn awdior ta soatoes the antrt haol 44 1RO

The two grinders can be 8
senes  (configuration-1)
{configuration-2). Compaie
configurabiong in fterms of the o9
power consimphon over the case abd
a. configurabion-1 comsumes less p
than configuration-2
b. configuration-2 consumes less power
than configuration-1
configirations  cohsume
power
¢ configuration-2 cons
power than configura
on how the feed 15 dis

Statemer . 7o Lk ied Answer
Ques *.n { JO and 81)

=t pore of radius R and length
t A undergoes a zeroth order

e cylindrical surface of the pore. The

wing equation describes changes in the

tration of A within the pore due to the axial
ion of A and the disappearance of A doe to
eaction

1
de g

.-,:ﬁ.j

where ¢, 15 the concentration of A at a distance x

from the pore entrance, and K is a constant.

80. If the concentrahon of A at the pore
entrance (x = 0) 15 Ty and x = L 1s a dead
end where no reachon ocous. the
concentration profile of A m the pore 1s
given by
a. rir{x'jz-ﬁ;——ﬁif_x+ Cun

Ex{x—1)

5

B &la)=

_Huf"“m
C eyX) =t

li-3
d. c",,(x}:cj,.[ 7 ]

81 The onmmum pore length for A o be
completely converted within the pore is

e
i Teas ¥
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g _Ef_,?_} cmdmﬂm. Ty is the
) and Ty is the wall temperatc
2. A7 i da _ UL =11 1

. [T] de  gp(p-p,)Lo*
a6 _ pk(T-T.) 1

Statement for Linked Answer b. = T i
Question (82 and 83) &r\m=p Ao
In lilm condensation on a vertical plane surface, < ﬂ ~ 4IT-T,) 1
the x directional velocity distribution is given by dv  gpk(p—p A0
HU,FHIP;%—J?TI[JJI_%J,J] do _ uk(l-T) 1

8 _
e gp(m=p )iy
where & 15 the film thickness at any X,

y ' Statement for Ll Yed Lneswer
Question (B4 ana B5)

TS

Condensed liquid

82 The mass Mow rate of the condensate mix)
through any axial position x per unit width

ol the plate is given hy he system is excited by the sinusoidal input
eplp—p.)o = sinot, the intermediate response Y 18 given

g mix)= ¥

b, mf xF.ﬂ%}i

Y = dsin(wr+¢)

#4.  If the response of Y lags hehind the nput

: =N * o s
& ml_x]=‘gﬂ' =0 X by 45° :!nd T = L then the mput
H frequency o s
|
. mﬂxl=gﬁ P') T
4

21 Differentint il ®espect to 6 1o get & e

the o ease in condensate d -1
NIiss thickness ve. dmids. #5.  For the same mput. the amphitude ot the
dm/dx assuming heat flux output 7 will be
film to be due to conduction a 100
n a lmear lemperature profile b. 0.62
ween the vapor and wall Hence c 042
ine d/dx. d. 032

ere 1y 18 liguid viscosity. ly is thermal
conductivity. and A s latemt heat of
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