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CFD Simulation on the Cracking Reactions in Tubular Reactor of
Ethylene Cracking Furnace
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Abstract: The Eddy Dissipation Concept ( EDC ) model was chosen to simulate the ethylene tubular cracking furnace ( 2-
1 type) in three dimensions by using Computational Fluid Dynamics ( CFD ) package Fluent6.2.The simulation results
show that the cracking reactions could be predicted well by the EDC model and the yields of products are in good agreement
with the industry data. In the tube axis direction, the temperature rises and cracking reactions intensify so as to the yields

changing gradually. And velocity and temperature change obviously in radial direction where the yields change little.
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Fig.1 Diagram of one reaction tube
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Tab.1 Parameter of Arrhenius in reactions
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Tab. 2 Calculated results compared with industrial data
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Fig. 2 Axial profile of temperature and velocity

M 2 ATRLE Y, 76O IR 30% , AT
B, ROV G 50%~65% , I THR I T 2%
18, HA —AFRIRTHER AP 5. X FAER
A 30% , A5 SN i) At B FIm A T HI,
MM AREETHE) 1060 K I, 4 S TG, W
ALy A B ) B P R A 2 B N, AR AR R VA 1Y)
J&i 30% JMATFHEARE. TTE 50% ~65% Ntk 5 hi

E
v/im-s

JETH R, 2R ARM ARG R T, IR R T i 2467 I
I A3 T ARG I B B, BB BN AT, TR AR
Gia8: N B Y S X G b i o Y VA
JEEFB A UE A B — A~ 04, i T AR %
AR BOH B BRSSO . B A RE T
B SOV HEAT, WA, 45 NI TR

Bl 3 AR R YeR (y) ARl
. R 3 AL, 7RO B IRT 20% 241 - PeR
%, TER VST 20% , CoHa CHa FIT Ho IR B T
BN, XS ONTE RN AE RS 20% , AR AR,
S D N ) & T SN, 2490 AR T 3
1060 K B, Z4fi S il , 7= Pnliese A B e AR Ak

B3 Hm=mlEsm
Fig.3 Axial profile of product yield
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Fig. 4 Radial profiles of temperature at various sections

along tubular reactor length
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Fig. 5 Radial profiles of velocity at various sections

along tubular reactor length
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Fig. 6 Radial profiles of C.H; yield at various sections

along tubular reactor length
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Fig. 7 Radial profiles of C;H. yield at various sections along

tubular reactor length
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