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The analysis of the overdesign and the bypass design for the heat exchanger
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Abstract: Through placing the bypass on the cold side or/and hot side of the heat exchanger, the degree of freedom of control can be
promoted , and the stability of operation can be improved. Once the bypass is placed, the overdesign becomes very important for the ef-
fectiveness of the control. The designer always decides the amount of overdesign based on the designing experience and the variation of
the operation, so that the heat exchanger area may not meet the requirement of control. The method of solving the amount of overdesign
is presented, the comparison of the operation, fouling and control overdesign was also analyzed, which is the basis of bypass optimal
control. Combined with the example, the results showed the calculation of overdesign is necessary, and the control requirement can be
satisfied, at the same time the stability of operation can be proved by the bypass. The analysis of the overdesign and bypass design is
the basis of the control of the heat exchangers network.
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Table 1 Flow data of heat exchanger.

WiH FR () BER(BR)
item shell ( heat) tuble(old)
bR K 7K
name water water
Lol
ik kg« s 90 90
flowrate
.ﬁ /T 93.34 10
mput temperature
i C1 R B/ C 60. 56 50.78
output temperature
301 FE )/ kP 551.59 551.59
Input pressure
i 115 3/ kPa 474.06 549. 80

dutput pressure

2 BB SR B4 A
Table 2 Fouling resistance in different period of heat exchanger.

%H FREEMER, HEEFHME R,
item fouding resistance fouling resis tance
of shell side of tube side
RIBAZHT . o
beginning
G 0. 00002 0. 00004
after one year
WEF 00004 00008
after two years 0. 0. 8
=R 0.00016 0. 00032

after three years
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Table 3 Results of overdesign area.

oA HEE

item value

FREARB/V - (m’ - K) ™!

heat transfer coefficient( shell) 7852.6
EREREH/V - (m® - K) ™! 5119.5
heat transfer coefficient( tube) ’
FABEFAROBABEARI W - (n? K)o
heat transfter coefficient ( unconsider forling resistance ) ’
HEERORABEARI/W - (n - K) 10535

heat transfer coefficient( consider forling resistance)

BT HE/ o 126

designing heat transfer area

FHHRIERE, %

operatinal overdesign of by pass 20.7%
FEERH MR, % 24, 0%
fouling overdesign of by pass .
FHEH R, % 2 5%
control overdesign of by pass .
B R (FRiEIT) % 5 1%

overdesign ( by pass design)
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Fig.3 Variation of by pass fraction and cold flow output temperature.
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