1. (a) What are the major issues in furnace desagn" {Explam brteﬂy 05"
Lo (¢) What are the limitations of Plate Heat Exehanger'? ‘r (051
shell dlajmeters need to be selected. [05]

| ,,,f -8 (b) Explain working of barometric condenser w1th neat sketeh

(d) Explain how overdesign is mewtable when standard
Also discuss its effect on shell and tube heat exchanger Operauop

2. A 1200 kg/h condensate water aeed to be cooled trom 60°C to 35°‘C before betng discharge in [20]

open trench, using cooling water available at 30°C. Temperature of cooling water at inlet of

\/ cooling tower should not exceed 38°C. It is demded o use. Plate Heat Exchanger for this duty
with stainless steel (k 15 W/m-K) plates of 0.6 mm thick. Mammum operating pressure and
allowable preasure for both fluids | i 3 barg and O 7 bar respeettvely and maximum permissible

velocity is 2.5 m/s. e 0
_Show one. lteratmn of des:gn ealeulatten mcludmg thermal and hydrodynamic and if design

s not sattsfaetory 1n ﬁrst iteration then. eemment on the calculations?

Data:
Pr0perty Cooling water Condensate
Specific heat, kJ/kg K 4.179 4.183
Vtscomy, cP 0.709 0.504
Thermal onduettwty W / m - K 0.6248 0.6493
’ Deaetty, k:g / m | 993.685 985.69
& i. » e procedure for process design of furnace using Lobo Evans method. [15]
| %a@aﬁuonal problems in barometric condenser. [05]
' =‘11 side stream analysis with neat sketches. [12]
- n reboiler with schematic sketch. [08] 3

-, . werkmg of vertical thermosypho
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g/t irated acetone vapour will be ccndensed ;
_ Mxﬂe contammg 316 tubes arranged for a single pﬂss.
N 16 BWG with a length of 7.62 m. The molecular weight of a¢ctpne
liquid sﬁeciﬁc gravity is 0.79. For the purpose of this proble.m, ASSUIC const
properties and neglect the offects of condensate subcooling and interfacial §
culate the condensing-side heat-transfer coefficient for the tube bundie iy hor

| condensation occurs outside the tubes.

(B0 Data:

{0 Density of condensate, kg /m? "
62 Viscosity of condensate, ¢/’

Thermal conductivity of condensate, W/mut

y ;:;Ii '
1041
v N |
6. Condensate from methanol condenser is
95°C to 40°C. Flow rate of methanol 1s 100, .C_..*l
temperature are, 1 ey
Specific heat, kJ/kg - K 284 Y 0.19
S Densuy kg/m, 750.00

0.34

Viscosity, ¢
hod, (.almldte the xheﬂ 91de pressure drop for fo

Using Bell-Delware met

llowing data.

.l‘ & | Summmy ef plOpO%d demgn
.‘.ﬁl Number of“_t;pbeb; 018 Pitch 1.25A 25 mm
Y S Shell ID Q 1894 mm Tube length 4830 mm
i Sy - Bundle dlamelev 826 mm Baffle pitch 356 mm
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