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Effects of the angle of secondary air inlet
on the uniformity of temperature distribution inside an incinerator

S. J. Kim, I. H. Min, M. H. Park and M. J. Park

This research is aimed to find out how the inlet angle of secondary air affects the
uniformity of temperature distribution inside a small incinerator. A commercial code,
PHOENICS, is used to simulate the thermal-flow field of an incinerator. The
computational grid system is constructed by Multi-Block technique provided by
PHOENICS. Numerical experiments are done with the five different angles of secondary
air inlet. The uniformity of temperature distribution is evaluated by checking the standard
deviation of temperature distribution in an incinerator. The computational results show
that there is the minimum value of standard deviation at the certain angle of secondary
air inlet, which means that there is an optimum angle of secondary air inlet that could
improve the uniformity of temperature distribution in an incinerator. The optimum angle

of secondary air inlet is between 30 degree and 45 degree in this particular case.

Key Words: 27} Z(Incinerator), 7] & (Waste), =% <Y %(Uniformity of temperature)
22t &7} F#9Z(Angle of secondary air inlet)
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Fig. 1. Dimensions of incinerator

AT fdA 428 £24=2(Fig. D= 8 33
Aoz 3AA OHHTTOM FEHE 12 37
<} $4 BRAN FFaE 23 T2 uEsd
Ao Axg *71‘? TFHAT 12 2 2
2} 37] PP A F7) 2EE 05F 490
Fig. 2¢] =AI& wiep Zo] 13 F7] 4FE 1
=} i@ Stdel 272 & W R WUA
A2 4FUF AAL AFAZ

2 li} 3717 FFH L o 2%
134 dx4de) A glos &7 UHSE 374

(‘_8.



10 2

oXx.
N
g
r =4
pon

F2ALHATAA

o] A Axel AA AAstn Ut 23 F7)
22 37 478 B3 95w goR fYH
o 1

Inlet of secondary air

Inlet of primary air

Fig. 2. Locations of 1st and 2nd air inlet

« )0 R

Fig. 3. Velocity components of secondary air

of M3F7 FHYY. 24 719 &
Fig. 391 Yehiglen wWe aztz
ARoz 13 A2 4 v

% SEqRoln fs 2%

AL B
to M

o 41 2k
ox R

2 e
ol
o
Jp
o

o,
R
c
rlr
rl‘g

< FYA=
glol #AIgle] 4 }‘}‘:’i W%l‘ A A3}
T3 Fz5x A3le] ue 4FHE 24

‘3} WEE Fo] MIFY ARE 2E3HY
2 Ui FAHE g9 4& AS

= =

rﬁi — o ¥
o N

;m;
, B

A Ao FHE 9922 FHFsHeH
38t e e w2 A %Sk Dulongd Al4]&
ALg35te] Table 1[5]9] 2#7]) A4 ddoz
A9 LS ANI e 1 g 4214

A

Fig. 4. Oblique view of computational grid

system

kcal/kgol ek, B Aol A 4
g8 zZo| Y @ £40] & AAY b=
7] & o] meste 4242 79 257}
900% A%7t HEE Hdd Fae AAHES
FAAYS F3 AdASAG. AN o2H A
AAGFo] 70%S F3he Azt o7 LAF
o2 3P FAAH EJUSFE 23 F7)
FAZeoz sgen T4 BFE L5 £X9
I 79E2 g F9 458 15° FeE
15° oA 75° 7AA] WEAA FAALS FH3)
At

o

3. %

%

5wy



Al5A A3E. 2000, 12

2% 37) FUZo] 242 YR L& EE AU vIAE 9T 11

Table 1. Compositions of waste [5]

Physical Chemical composition (%)
Waste type composition

(%) C| H|{O(N|S|A|W
Papers 40 38.97] 5.22 |39.78/0.22(0.18 | 5.39 {10.24
Woods 25 40.36( 4.78 133.90|0.120.04 | 0.80 |20.00
Polyethylene 10 84.37|14.15] 0.00 10.06(0.03} 1.19 | 0.20
Textile 10 39.26| 5.45 |35.57(1.85(0.17} 2.70 |15.00
Plastics 15 59.28| 7.11 |22.33(0.00(0.00 10.08| 1.20
Mixed waste(with moisture) 100 46.93] 6.31 |31.29{0.31{0.10| 4.26 | 10.8
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Fig. 5. Volume percentage with temperature

range at the inlet angle of 15 °
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Fig. 6. Volume percentage with temperature

range at the inlet angle of 30 °
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Fig. 7. Volume percentage with temperature

range at the inlet angle of 45 °
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range at the inlet angle of 60 °
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