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Evaporators
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eliquor in tubes

eliquor in tubes

esteam on outside

esteam on outside

*liquid circulates by forced

convection

eliquid circulates by
natural convection

*good for high p fluids

esingle pass

densate
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*high liquid velocities

steam
condensate =—

forced-circulation

long-tube vertical

evaporator

evaporator
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Geankoplis, p492
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Long-tube vertical
evaporators
increasing v,

decreasing p
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Forced Convection
(turbulent; little or no vaporization)

Natural convection ) 014
(non-boiling zone) Nu = 0.028 Pr3 Re%8 My
w
DY, :
k H k
ﬂ0'33ﬂ'0'8 = Iu__o‘47 L goes up, & goes down,

h does not depend on AT

Geankoplis, p495
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Single-Effect Evaporators

_
> vapor
feed s
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» concentrated liquor
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Multiple-Effect Evaporators

For each effect the vapor product becomes the
source of heat for the subsequent effect

|
SRR
s
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Compare Single- and Multiple-Effect Evap(T)rators

q = UA(T, - Ty)
¢, =UAT, - T)
4, =UAT, - T3)

0 =Z% =UA(7;_73)

PUR—

same capacity = same amount of heat transferred
(but we did not have to pay for it all = more efficient)
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