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Analysis of the Gas Flow Field of Primary Combustion
Chamber with the Conditions of Secondary Air Injection
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Abstract

This analysis is aimed to find out how the conditions of secondary air injection
affects the residence time and the turbulence energy of flue gas and flow field in a
small incinerator. A commercial code, PHOENICS, is used to simulate the flow field of
an 1ncinerator. The computational grid system is constructed in a cartesian coordmate
system In this numerical experiment, an independent numerical varable 1s the conditions
of secondary air injection and dependants are the residence time of flue gas and the
mean value of turbulence energy in a primary combustion chamber. The flow field and
the distribution of turbulence energy are analysed to evaluate the residence time of flue
gas and the turbulence energy The computational results say that the tangential
injection of secondary air make the residence time much longer than the radial injection
and that the radial mjection of secondary make turbulence much stronger than the
tangential 1njection.
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Fig. 3 Computational grid system

Z2nd Inlet
(CASE 2,3)

Outlet
B l

1
2nd Inlet

) (CASE 1,2,3)

Fig. 4 Definition of A-A and B-B
cross section of incinerator

272 WAEE Fig. 49 P 222
B4e 2Ha=d Az 24 B

Aol e A-AEWd B-B ©Hg Aostn 9t
A-A w23 F7] 47 2 divte 39
28 gdoln B-B ©H& 79 &7 Ha
T 5 ddojrh 23 27 94T Y7 Li/Lo
07804 W 2ZE F W 7 gy &

%,

% WHE Fig. 6% Fig. 79 =489}

Fig. 6& @ B-BolA y-z BHAe &5 ¥
HE Yea o Fig. 6 (a)E 23
7F 1ol H A F9YF £E7} 6m/sec
W e o]}, Zdﬁ “Joh?ii F94 2?4 71¢}

® AR A $3

OF 27 e FYTF FE 27 Aoy
71 9 &7 242 6m/secdt 3m/secE
9 £x9l FT WA ThE Ao o F
Aoy Aes 999 9o T g AL
&
&

o]ﬂ}_‘é

150l
g2 deda QAT b)7h E6 FH
Ak o3& 24 F7) F ol
9 257 1% axde &
& Zhael MR oF #WH P4
qo Agﬂ-ﬁl- 2= Ol‘il

b2
A

O
W
é
ofi
ot
_E,
5

AL do e N M B Sk

Ob > 4@ R g

v oga wgon #98 21 TS 14 ?iﬁ:é
o We wEl A7E §RE WA Rges 2
A Aslse $E 98 RolEn g (a7 A
Age $E JRo o Koz WEH 3o &
= FAg 3 (), (0= FEAA FYgn &
= Fupsb ZA) e,

TFig. 9, 10, 112 ¥ B- a9a Ly/L

B
= 078081 X-Y HWAA

% quAg ®

,12¥



i

m

I

ARARSRSSNS

w‘w“
Aha.
LSO

W B oM T

oF
-
™
ol
ko
=0
T
et

Jd
G

o
5
S
!

1

]
o

o)

x4 W el

4

2

9 AEF7 1

7]

ol
mﬁ

<0
“d
7l
0y
"

I

ol ol

(e F47 77
A e

o
<
<

713 4

E= v o)
¥ W9

i

nE
vl
No

B

—
% NSt e At S
& I I
S onaw s Cinrme
5 IR R
o N T o oE
%%ﬂﬁ#@%q
8 T g B o
= o oy wr N
L 8|8 ™ - Ao
Ea o|lcoc| o "o Iy nm —
ol = ) o W (-
- % = - Lo I =
= 3 S Emo7o#?o#
g oo R
2 for 4
,m ~ 0| m M@mﬂge_mﬂ SN
= o5 | % 88 ,MHwﬂsAT]maATﬂx
g E g R (S Nl R
[ = ) culy oot
W Y S M
[N B — o 1__/|L ol . X zT i
298 83| Txiadz oy
= £ O = == N 2y
S ] = B = 3 ~ N T W
¥ 95 g e T S AR
AmV(\ _Xﬂ‘m—l; Eoﬂ.ae
e ) 4 | MM%NE_.H o e
. - - — A RN T ~ o
3139 U I o P
21212 2L5z9208
T A WAl L oF
BFRE RN TN

Table 2 Resuits of analysis

¥

(b) Case 2

AR

SRS Sert o~ € £

ANRERRY W e

=,

i i

m"
<
4
w
m
el
4

—4— Residence time

|

CASE 3

CASE 2

60

40

Fig. 5 Result of numerical analysis

(c) Case 3
Fig. 6 Velocity vector on B-B plane with the Inlet

condition
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Fig. 7 Velocity vector on A-A plane with the Inlet
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(a) Case 1 (a) Case 1

(b) Case 2 (b) Case 2

(©) Case 3 (c) Case 3
Fig. 9 Distribution of turbulence energy on B-B
plane with the inlet condition

Fig. 10 Distribution of turbulence energy on A-A
plane with the inlet condition
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