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ABSTRACT

Numerical simulation on thermal decomposition reaction of n-dodecane in a cylindrical tube is conducted
by changing mass flow rate. Thermal decomposition mechanism adopted in the present study is the
proportional product distribution (PPD) model for n-dodecane, which is a 1-step global mechanism. All of
simulations are performed atr the same temperature of 665 K and pressure of 3 MPa with the wall heated at
580 W. The mass flow rate of n-dedecane increases from 3 to 4 kg/h. In addition, numerical simulations
with kinetics mechanisms with and without pyrolysis are conducted and their results of reactive flow fields
are compared with each other. The physical properties of the mixture produced by n-dodecane
decomposition are evaluated along the tube. The conversion rate of the fuel and the volume of endothermic

reaction decreases as the mass flow increases.
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Table 1. Conditions for numerical simulations in the
cylindrical tube

Variables/parameters Value
Pressure (MPa) 3
Inlet temperature (K) 665
Mass flow rate (Kg/h) 3~4
Heat input in the wall (W) 580

.L 150mm _l

Heat source

Adiabatic wall

Heat flux boundary

Fig. 1. Schematic diagram of the cylindrical tube and mesh grids.



el

Z00 A A fF Hslol] 2 YET n-dodecane®] G ¥hSof BIF X4 A 15

2.3 stetdtg Mi7ALES

83 vk2o] 11 &% n-dodecane?] PPD X2 A&
sto] 2842 5385131t AR PPD model-2 Zhang
15190 Qlsf mlo] A& ¥k37] A2 Sl =L S
Ik 1 Ao e &% A0 & 723.15~1003.15 K
HelollA Z18]11 3 MPaQ] B oA A 435t
At 27] 9S8 13%71R9] 1-step PPD &3} 0|5
13~73% HF3-80f T3t 2-step PPD @S 52 5}o] A|A]
sttt & =FolMe 27] ¥& 13%7HK] ASH
1-step PPD 2 2-& A el5t9) om Bl Hh-g-A]2 oS3t
2t

CroHyy—0.0314 H, +0.2368 CH, +0.3940 Cy H,
+0.3595 Cy Hy +0.2855 Cy H, +0.2294 C, Hy
+0.0816 C, Hy +0.0430 C, Hy, +0.1560 CyHyg
+0.8496 Cy Hy; +0.0187 Cy H,

M

HES- &5 Al o} Y-~ A](Arrhenius form) 02

TAs}o] the} Zo] Ehiglet.

Ink=1nA £y 2
nkfn—RT ?2)

9] Aol A A9} E = 217} pre-exponential factor@} 24
3} ofl L] A (activation energy)S LFERHTE 27] Hafuks
ofl thgh §h-8<: T A<= first-order kinetics= 73 0.1,
E = 2258 kl/molo]H, A= 2.466x10" st}

29QAS Elsle4 0] B XS R ALS)7| 913 NISTS)

=3
(=]

T T 800
Density

---Cp
Thermal conductivity

3
=}
T
I
[=
=3
S

<
E
3
£
z
2w
EE I g
TE Z
S % 1400
2z .l =
22 v
g5
g N {200
on
&
=
2 of
[=%
O ! I L L

200 400 600 800 1000

Temperature [K]

Fig. 2. Thermodynamic properties of n—dodecane by
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Fig. 3. Thermodynamic properties of fuel and products
gas in the axial direction along the cylindrical
tube.
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