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Abstract In order to design the optimal combustion air distribution chamber applied to the air-cooling
combustor, this study was undertaken to predict three-dimensional simulation of the flow rate
distribution and pressure distribution within the chamber, and the flow rate distribution by chamber
port. An F.D. fan supply combustion air of 25,000 m’/hr and fully open damper (100%) resulted in 250
mmAq pressure to the chamber, chamber port and outside wall of the combustor. Thus, we determined
that the combustor should be designed to overcome the pressure loss by selecting a suitable F.D. fan.
Subsequently, combustor operation was simulated by applying varying distribution chambers of
combustion air. We observed that the square shaped chamber (Type D), which has less channeling flow,
with flow velocity ranging from 20~25 m/s and supplies 60.7% combustion air to the bottom section of
combustor, is able to sustain uniform velocity at the open surface of the chamber. These results clearly
indicate that the Type D chamber contributes distribution stability of the combustion air to improve

both the drying efficiency and combustion condition of waste.

Keywords : Computational Fluid Dynamics, Velocity Distribution, Pressure Distribution, 1st Combustion
Air, Combustion Air Chamber

E =7 FEUTH/FELSH|EEYY] AUeE FPHYHIANS 21DPRB-C161883-01).
*Corresponding Author : Hung-Suck Park(Univ. of Ulsan)

email: parkhs@ulsan.ac.kr

Received April 2, 2021 Revised May 12, 2021

Accepted July 2, 2021 Published July 31, 2021

330



494 dazeld 82 37 29 A 3R SR
1. M2 A, olgzle] oje hH 5 7120) AFE B 459
Mtk g PHE AT ek §52] o] Bk
AGIIE B AUOEN BE JHIL Y BAS oIk £59 LFMIVL AT WA A U,
ARk O o, B oSk It e AW, oS, A RE. Shhlg 58 gt
£ A AT SR L 2SR FEE 5 9 7] gEolt23)
o} 0] AZHADE THELL YA H5ot
Nee GBS, 7hash DET A4Sk AL IS 2.1 J|FUHA
7, 7 Mg A om S8EaL Sl $A19] 950 Tt B2)H EAL Yehje 7124
AOR AA7IES JEAY, FEUA R ZH o) o) gt o Bo) A, 25, ouX BE S
dee® D BRE 5 o FA2els SN g g0 wxgolnt gy g, vikEy A AT
Aavler HELEHT ot olet T2 V&2 HIEA W oubA el Bajako] g upHAlS thedl 7HS e
o), 4o, oPgst 9 Ut 5 TRt AERUEY o g 2 oo,
of el AT AeHI.

AZHAL) A Ay, 14, 123 §haAde

E}OH S 7H H71EC] A8 4= qlo oF 4
FEo|A 7F ol o] 8=1 Sl Woltt. 3 7]

E9 24 ¥ A4z wet ooket FHe £3Ed
(A, ¥ E Azbo] 7hssto] g eisHA d8d 5
RoH, Asxgg, HAHE MAZ 93 247]e Y

3w ik
JEu 7|2 AZHdu]9) Qg
g8 HSEE 22 Qs 29 EAE 7194 =HA
U, AxE gd7Re] 242 A5 4£XEE ouA]9
Fr I =, v|GEe] FHALE 3 FEEE
< ITHPIES Al 8FE IA AZdof she &
A 5ol AUtk

ol £ AtolME 7I& H7IE ATE FEHOR
ﬁ}h _/;_71-;7]. 7]-;( _C,L;q]x%& 6H7:1 5]-7] T]sﬂ A qabﬂ

AR AA”HY] HARAE J&ﬂﬂﬂi

Ego}ﬂ} Stttk olE s A3
FLUNETS o|-83sto] A4z E’—ZH
o]l disf &= 2X, dEEE 5 WR-iE
tlch. 1 A3k sfj4lsto] 229 04*”1

Xl%-‘ 2 9E A5 BABE 44 3

o] %

s eXe: |

4 250l Slold A4

o
=

20t
_4 :(O

)
o

X6 WE

o

=

HALGA stolet fH) 35 Ash mlEgA
AREE ol 88) SH AT pRHokRH A

ZPder, st Juol A1F, ARz it o

il

(e]
=

, Al

}

ox

331

div(oVei - I'¢i gradei) = Sei

of7lof|A V&= £ HE(velocity vector)°]il [ pie
A Sot). Spive FE3HBuoyancy)S A2et v
A, FET 52 T BE 9438 YERATHY)
2.2 HEE
b - Ef2ek, ¥AEd 33 AsE
SR 1R f53 THE 45 NS FAHow Jg
A dEsiAY dshlE o3 1L Hlols=r
oA s ERe] ST #5074 Navier-
Stokes HAAS A & £ gt
w2 GRS siAs] As 3R ZES =UsH
Hot ¢ 29 F 19749 Launder?t Spaldingel <
o AAE EE k- BHS 79| AR OR BiEshe
ST7F AR B SE9F MBES 52 ol ke
745t Navier-Stokes W7g4& A7t BHEslo] £
HEFe] el 38 FHIRe 3T = 7 A A
Fx &% )9l Holx2 SUFS T2 W, ol
ARl Qs wAEe A SN 22 FHiz
FE 7P & B3k BdolE & 4 qloHol.

BEE koe I 22 WR Y O 5 oA
kol IR0 24 ¢, o] T 7HA] H$E EHI

T

O
[e}

)

S|

=
°R A

g A%E T3] gL Ui oluXet &
oo} T}, 1 25 oUAI(A) WHAL,

e



AR &85 =R A A22d Al7E, 2021

o, (pu;k) = 50, \ o, o, )+q+q, pe G
W 2AARE(e) WAL A (O 22 971A G
F AR eEA A G)F Ak

0
o, i)
9 He | D€ € é
31’i {(M O'_k) 8—1%} + qu Cgp? (4)
_ ou; 8uj %

G = 1y (an ox; | ox; ©)

2.3 $X[oiM =
2.3.1 =X[aliA] gty

£ AFoMe S T2 O3] FLUENTE °f&
sto] BARIAL, Aol W W AE9] ol4tst
Ho g2 §SbA A (finite-volume method)S ARE:
siolor, Ado] AT §HEEAcR Sobdo|nd,
RSME Y, ASME D3} H| 0 3E o E/F-5s040l 7P
FRHYH ARRE L Q= BE ke I S H85
At 183 BE AL AR 24 (upwind
differencing scheme)2 o]-83to] 35t oH, A4H
AZ o] Aol A AT 257 U Sl
Al71= WEOF  SIMPLE(Semi Implicit Method
Pressure-Linked Equations) ¥18|l&2 ARSI
[71.

o
AE 2

5 W= S0
= ke Hle 2o
sof A3
A Qg

Astict

Aol EEZ Hof 3] Fig. 29
A SERoIA] AT
g FYstol RudeE FEdhy

o

BBS RSl aTE @

=

A

=2

CO 3
[8,9].

T3 »yW IZEE:= U|E
(W160*H300, 17.4%), P2 (W200"H330, 23.9%), P3
(W200*H330, 23.9%), P4 (W200"H330, 23.9%), P5
(W100"H150, 5.4%), P6 (W100*H150, 5.4%)= &-&
sttt

332

17k d2371(P3~Po)e FA4E 7124 o =

7189 A%, AazAo] S giste] o dstel B
I, 27 AATI|(P1~P2E BOH Aado] HHY

& AaE FTLE T SN 9% 29T 5 U
58 Tstel Aa37] HElg A SH AL <)

AAEHY EZ2 FH0RE 3Y HPS TS
), AA FAHGrid configuration) 252 UERN QI

Fig. 1. Chamber configuration for type A~D.
(@) Type A, (b) Type B, () Type C, (d) Type D

Table 1. Operating conditions

Item Unit Condition
SRF ton/hr 3.3
LHV keal/kg 5,845
Excess air ratio - 2.1
Flow rate Sm'/hr 49,840
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Fig. 2. Control volume for 3D computational fluid
dynamics.

(a) Type A (652,501 cells), (b) Type B (568,250 cells),

(0) Type C (615,234 cells), (d) Type D (627,056 cells)
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Fig. 3. Velocity fields of chamber for Type A.
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Table 2. Flow rate & ratio of ports by type A~C

Taype A Type B Type C

Sort Flow  Ratio  Flow Ratio  Flow  Ratio

('/hr) (%) (uf/hr) (%) (u/hr) (%)
P1 4,234 16.9 5,280 21.1 4,470 17.9
P2 6,900 27.6 6,280 25.1 6,165 24.7
P3 6,610 26.5 5,710 228 6,057 24.2
P4 4,810 19.2 5,138 20.6 5,860 23.4
P5 1,150 4.6 1,224 4.9 1,224 4.9
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