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Abstract — The overall heat transfer coefficient(OHTC) for low density polyethylene tubular reactors was predicted by using
a nonlinear optimization method. Quasi-Newton method was applied and the amount of heat transfer was predicted for varia-
tions of operating conditions by using the correlation equation. The simulation data using the previous OHTC correlations did
not agree with plant operation data. On the contrary, it was shown that it agreed well with plant data when our proposed cor-

relation was used.
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Fig. 1. Temperature profiles by applying the correlation of Chen et
al.[9].
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Fig. 2. Temperature profiles by applying the correlation of Kiparis-
sides et al.[15].
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Fig. 3. Temperature profiles by applying the correlation of Brandolin
et al[17].
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Table 1. a values for the multiple jacket zones

o
zone-1 2.65 X 1073
zone-2 135 x 1073
zone-3 1.05 X 1073
zone-4 1.07 X 1073
zone-5 1.63 X 1073
zone-6 0.986 X 107
zone-7 227 X 107
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: heat transfer area [cm?]

- heat capacity [cal/g™']

: jacket inside diameter [cm]

: reactor outside diameter [cm]

: film heat transfer coefficient [cal/em™ s} K7
: thermal conductivity [cal/cm™ s™' K]

: reactor length [cm]

:rate of heat transfer [cal/s™!]

: coolant flow rate [kg/hr]

: temperature [K]

: overall heat transfer coefficient [cal/cm™ K~' h™]
: mass fraction
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a  :coefficient defined in Eq. (13)

T, :monomer viscosity [poise]}

M, :relative viscosity

W; :coolant viscosity [poise]

M, :nth order dead polymer moment [mol/L™']
p :density [g/cm’]

XL

% .measured value
¢ :calculated value

SIA{X}

Im :log means
m :monomer

p :polymer

r : reactant

j  :cooling material
z  :reactor length
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