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B TECH
(SEM-VIT) THEORY EXAMINATION 2020-21
PROCESS DESIGN & ECONOMICS
Total Marks: 70

Time: 3 Hoursx

Note: Attempt all Sections. I require any missing data; then choose suitably.

SECTION A
2x7=14

1. Attempt all questions in brief.
i’ a. | Write the relationship between inkli_v_idual -'_lﬂd__ﬂ‘{e
Jl .| Draw the temperature-length curve for counter-cu
fe. | Write shot notc on fouling factor.
d. | What do you updcrstnpd by thern
3

rall heat transfer ¢ coefficient.
rront heat exchange.

-

| hat do you 1ol boundary layer?
Write the expression for Smoker equation.
f. | Diftercntiate fixed cost and variablecost.
8 h)cﬁlljcﬁi_(":_mss profit (i) Netprofit
SECTION B
7x3=21

2, Attempt any three of the following:

"'\ steel tube with 1D of 200 mn, OD of 220 mm and a thermal conductivity |

(ki= 40 keal/m br ) is covergd with two layers of two different insulating

materials. The thickness ul’tthsl layer is 50 mm and that of the second layer

is 80 mm while the thermal cofductivities are k1= 0.172 keal/m hr °C and ks =
r surface is 327 °C and that of

0.086 keal/m hr °C. The temperature of the inne
the outer surface of insulation is 43 9C_ Determine the heat loss through a ength

of 1 m of the pipe line and also the interface temperatures between the |

_|individual layers. _

b, | Why LMTD is used in designing of double pipe heat exchange? Develop an

expression for evaluation

Write a detail note on;
(i) Condenscrs

| i) Reboilers

&~ | Obtuin an expression for the determination of the height of the absorption

aq.

of LMTD in true co-current heat cxchanger. |
!

|

|

—
i

e —————— e —— —

 [tower®HTU). o — .
[¢. | A process plant has an initial investment of Rs. 50 lakhs. The estimated salvage |
' value is Rs. 2 lakbs. It has a life of 8 years. Estimate the book value of the plant |
afler 5 years by, i
i, Straight linc depreciation method. .
| i _Dectining balance method. o

- SECTION C o

3. Tx1=7

“between a Tiz)i-l_blu,:-}:]ifre ‘heat ::-t:.hgngcr:nd a shell and

Attempt any one part of the following:
‘@ | Explain the difference - heal cxchanger and a shell ani “‘
Also draw o neal sketch of a 2-4 shell and tube heat |

| tube heat cxchanger.
r | exchanger showing its operation._ __

(b) | Liquid Hg glows through a steel tube having an 1D of 4 Ein_aﬁhéi_liaﬁ_fr;ﬁ_|
|' 350 "C 10 450 °C. The tube wall is maintained at a constant temperature of 500 l
' 9C. Liquid Hg is flowing at the ratc ok 400 kg/minute. ‘

|
.
!
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i Heat transfer coellicient
. Length of requircd tube
Following properties for iquid Hg can be used
p o+ K28 kg/m'
| ¢ L3 kJ’kg K
k- ™ Wm K
p o= 2165X 10 Y Nsim’
Pr = 0.0039 ‘
Nu = 0.625 (RePr)' -
.-ﬂtinmi)l any one part of the following: 1} 1".._-{ |

(a) I'Write detail note on;
! bW Jacketed vessels
| (i) Internal coils
'(b) | A hot Nuid flows througl
| ' cooling jucket. The fluid
| mixed. Calculate the heat transfer area of the jacket required given
| i following data: :
‘ | Hot fluid: Flow rate Wi = 50 Kg/s '
| Ta=205"C
| Con=2KIKe'C |
' Cold fluid: Flow rate W, = 100 Kg/s .
‘ T =259 |
| |

» 2 well-mixed stirred tank which is prﬁwdéd with a
in the cooling jucket can also be assumed 10 be well
the !

[

‘ Coe = 4 KJ/ Kg °C
| S U=25KwWe o

— — e~ —

S, Attempt any one part of the following:
inimum n umber of theorctical i!lah.

@

@) TE_xpiai‘r'{ the procedure to determine the m
|| by McCabe Thielemethod.
|(b) Write short note on; j

| i VanWinkle'scomelation |
6. Attempt any one part of the following:
@ I—It‘i?dcsircd-fo_;ccar' 98% ammeonia from air-ammonia mixfure containing !

l | i. Platc pressure drop

29, ammonia at 20 'C and at | atm by scrubbing with water in a tower packed
with 2.54 cm reaching rings. IT the gas flow rate is 19.5 kg/m’ .min at the inlet I
' and liquid flow rate is 1.8 times the mioimum. Estimate the height of packed |
| tower for countercurrent operation. Absorption is assumed to be isothermal. |
f The equilibrium relation is given by y = 0.764 x, where y. x are gas and liquid |
| phase composition of ammonia in mole fraction respectively. The overall mass

| transfer coefficient is 1.04 kg mole/m atmmin, _
{b) IT Derive an operating line equation for gas absorber and strippe?sccﬁdri of |
[ | counter current tower. ) _ B |
7.  Attempt any one part of the following: 731=7
(@) r Discuss the type of cost indices available in the chemical engineering literature. ',
Also discuss the importance of these cost indices for cost estimation of |

| chemical engineering cquipments. -
[(b)_| Discuss about the cash flow analysis in detail, - ]
2iEoag
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