TeN/cean Jo
Q.P. Code : 72999,

(Revised Coursc)

(3 Hours) [ Total Marks - gg

N.B.: (1) Question No, 1 is compulsory.

.

3. (3} Explzin fé}ku;tg, of horizontz] thermosyphon reboiie
' ‘ £ 4 ; * 1 .
(b) “Explain: operation of barometric condenser,
ﬂ:'?'u-‘ L | ” . .

4. (2) 'What are the fdctors to be considered for alioeation o
(b) . Explain use of bealing strips in shelj and tube exchanger.

(2) Use of “Heat Exchanger Databook” is permitted.
(3)  Attempt any Three out of reraaining questions.

(4)  Assume any suitable data if necessary and indicate i clearly. h,
(5) Draw neat sketches wherever required. - (j*—""
(6) Answer to the sub-questions of an individual question should be grauped
and written AL

(a) H‘ow do noncondensables affects condenser operation? R

(b) List pagket materials used in plate heat exchanger ‘with t]}"él; respective
applicationg. - | s

(¢} What, if fouling is not considered while exchanger dCSIgHBE

(d) Explain the working of kettle type reboiler with neat sKetch.
; A“ -

There is & requirement to cgol 160,000 Kg/hr of a ethanol from 70°C to 30°C,

Cooling water wil] be used for Cooling, with in]
and 60°C., Design a gasketed-nlate heat exchan gci;"‘ffar thi
(k=15 W/mK) Plates of C.5mm thick. Maximu'"b:
pressure for both flujds is 2 bar and 0.6 bar resp

velecity is 3 m/s.Show one iteration of de
hydrodynamic and if design is not sat&éﬁétow in lir

the calculationg? .
Data‘ \ | | .-".f:."-’ ‘
' Prop\.&“rty . : <z{
| Specific heat, KIJ/Kg ¥
_' Viscosity, cP ‘ {:?u' 0.705 ! 0.67
! Thermal conducfivily, W/m.X. | 0.62 0.171 :
. - . {-"!' ::“' ) ‘
| DenstyuRghpt” | 095 | 72|
o i S — -

_,1 I with Schematic sketch.

N |

f fhlid in shell or tube?

W L. o =Y M ' * |
(c).- How do overdgsign influence cperation of heat exchangerg like condenser,

Y

~ reboiler and coplers?
?
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et and outlet tmperature of 20°C
s duty with stainlegs steel
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following configration : 2.0
- heat exchanger has the | |
3 j’;hseh:ge?rfi(til;bguid '« a hot water (mass fiow = 7500 Kg/hr) with the following R
properiies “1 ' - T ‘ x
| Speaific heat, Kcal/Kg.K | 4'?_’_70? L2
| Thermal conductivity, W/m.K B3TR1 Tv
| Viscosity, cP i 0.3307 ,.\O
Specflc gravity \h{;\)
?ﬁng _Bellc-lDelaware method, calculate the shell side heat transfer coeffi:é:rent for
oudowing data. - {4
: , \y-
| Number of tubes | l 34 <Y ;
Shell Inner Diameier 279.401 mm |
| Bundle diameter 254.88 mm T}
Tube outer diameter 254 mm-0 [
| ieaiina strips None “-: - l
itch 1.25A | 3175
31.75°
No. of baffles 5%52 o
- qu . ' '.ﬁ‘,‘_‘ : :
| Baffie spacing (centre 1o centre) - 31v 75mm
| Baffle cut e ]
) | 24.48%

the tube .bundls iS

Dat vallon oy )
ta (a Crtube,and copm. . e for hogj
| Inment » 20ntal
Density of “T Tesult
IS":}B: LOndﬂnSat{: Kt.‘./'* 3 ,
.—T\*l ' ;}lty’ CP 11‘1 ?0 I O
ﬁ_‘l.*'ncmlal C “ L.
3 Ouductiy 0 3
] : 1 3311
B) Expig; o Specific ke, BT W/m.x . 1
.74 Opcra[io‘nof b C.K _ldlz
" ondenSer_ ' 64..
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