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Theoretical Approach for the Design of A Corncob

Furnace with Dust Collection System
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Abstract

The objectives of this research are to study the calculation procedures
for the design of a corncob furnace with its dust collection system. Apply
a microcomputer to transform the calculation procedures into computer
programs, and analyze the temperature distribution of the funace to check

the applicability of the design.

Through the understanding of physical and chemical properties of
corncobs associated with the theories of combustion dynamics, heat transf-
er, and dust collection, the calculation procedures are established.

Zone method is employed to analyze the temperature distribution inside
the furnace. Calculate the Direct~Exchange Area combined with the energy
equilibrium function and the numerical method to predict the temperature
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of each region.
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constructs a furnace.

Input heating values, feeding rates and moisture contents into the
! program to obtain the simulating results. The results indicate that the
whole system. The application of zone method will further ascertain the
applicability of the numerical program to minimize the error before
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A:lE» B: &E > C : EXHWMEDIHEKIELL.76%w.b.

500°C
H # R’ w (BB 2 m 8 9 ® om | wuEs
A+B+C A+B c t A+B+C A+B CRIR %

129.19 119.04 10.15 1 128.53 119.04 0.51 | —11.42
129.21 119.01 10.2 2 127.49 118.99 1.5 0.022
129.21 118.98 10.23 3 125.25 | 118.95 3.7 25.1
129.30 119.00 10.3 4 125.13 119 3.87 26.76
129.21 118.98 10.23 5 124.34 118.98 4.64 35.9
129.35 118.98 10.37 6 122.33 119 6.67 58.14
129.47 119 10.47 7 121.61 119 7.39 65.49
129.36 119 10.36 8 121.41 119 7.59 68.63
129.38 119.03 10.35 9 121.57 119.03 7.46 67.24
129.38 119.03 10.35 10 121.51 119.03 7.52 67.92

B 4

600°C

R # #* m (2R o om ow om om | woEs
A+B+C A+B c t(min) | A+B+C A+B CRAR %

131.96 121.86 10.1 1 130.7 121.85 1.26 v —2.7
132.24 121.84 10.4 2 130.38 121.84 1.86 3.67
132.22 121.84 10.38 3 129.48 121.84 2.74 13.65
132.04 121.81 10.23 4 126.97 121.81 5.07 40.83
131.92 121.81 10.11 5 124.06 121.81 7.86 73.89
132.24 121.81 10.43 6 124.01 121.81 8.23 73.25
132.2 121.80 10.41 7 124.01 121.81 8.2 75.18
132.36 12182 10.54 8 124.11 121.82 8.25 74.51
132.30 121.83 10.47 9 124.04 121.83 8.26 75.24
132.23 121.84 10.39 10 123.94 121.84 8.29 76.29
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700°C

n g

B # B BB B | e
A+B+C A+B c t(xﬁin) A+B+C A+B CRAR %
132.08 121.8 10.28 1 130 121.6 1.6 0.94
131.6 121.49 10.11 2 128.97 121.6 2.63 | 13.54
131.6 121.39 10.21 3 126.81 121.6 4.79 | 38.88
131.6 121.57 1003 4 124.04 121.53 7.49 | 70.55
- 131.6 121.58 10.02 5 123.60 121.54 708 | 75,'33
132.07 121.56 10.51 6 123.60 121.5 7.9 | 75.2
131.92 121.83 10.09 7 '123.84 121.52 7.68 | 72.78
132,23 121.8 10.43 8 123.8 121.56 8.27 | 75
131.98 - 121.86 10.12 9 1237 121.83 8.22 | 78.26
132.02 121.88 10.14 10 123.86 121.8] 8.37 | 76.83
#ik4
750°C
® B w B R n ® R B | EuRe
A+B+C A+B c t(min) | A+B+C A+B CRUE %
128.93 118.94 9.99 1 126.95 118.94 1.98 | 5.94
| 128.88 118.91 Cewr | 2 125.58 118.91 3.3 | 21.52
128.75 118.86 9.89 3 123.55 118.86 5.2 | 44.37
128.69 118.83 | 9.8 4 120.84 118.83 7.85 | 76.08
51\28.5I4_‘ 18.83 | 971 5 120.77 118.83 7.77 | 76.56
¢ .1128.80 ! 118.86 ° 9.94 | - 6 12079 | 118.86 - 8.05 | 77.69
“128.89 18.88 | 1001 7 ' 120.87 118.88 8.1 | 71.62
A _'1:28.58’ 118.86 10.02 ; 8 120.86 119.09 8.15 | 78.10
12891 | 118.98° 9.93 9 120.75 118.98 8.05 | 77.79
129.01 119.01 10.0 10 120.85 119.01 8.16 | 78.41
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800°C

E ” w R B2 a o om & R om | moRE

A+B+C | A+B c t(min) | A+B+C | A+B CHLR | %
129.04 118.89 10.15 1 127.08 ,118.89 1.96 | 5.34
128.78 118.89 9.89 2 123.82 | | 118.89 4.96 |- 41.52
128.56 118.85 9.71 3 120.94 118.85 7.62 | .75
128.88 118.82 10.06 4 120.71 ' 118.82 8.17 | 77.9
128.87 118.81 10.06 5 120.65 | . 118.81 8.22 | 78.54
128.92 118.83 10.09 6 120,72 | = 118.83 T 82 | .02
128.88 118.87 10.01 7 120.73 118.87 8.5 | 78.20
129.01. 118.88 10.13 8 120.72 118.88" 8.20 | 78.68
128.94 118.89 10.05 9 120.61 ‘18889 | |, 8.33 |- 79.92
128.94 118.89 10.05 | 10 120.55 | @ 118.89 8.39 | 80.62

Bz 4
850°C ‘,_

B #* e (B8 » 8 2 ® m |wmws

A+B4+C | A+B c t(min) | A+B+C | = A+B CRAR %
128.98 118.96 10.02 1 127.02 118.84 1.84 | 4.23
128.64 118.63 10.01 2 123.81 118.84 5.04 | 41.75
120.03 | 119.06 9.97 3 120.94 118.82 7.85 | 75.05
128.84 18.73 | 1011 4 120.66 118.85 8.3 | 79
12896 | 118.95 | 1001, 5 120.66 |  118.83 8.18 | 78.55
129.04 118.81 - 10.23 6 120.67 | 118.82 8.38 | 78.78
129.01 © 119.03 9.98 7 12071 118.87 814 | 78.37
129.02 119.02 10.00 8 120.71 118.81 8.1 | 77.m
129.02 118.96 10.06 9 120.56 118.86 8.36 | 80.18
129.02 118.95 1007 | 10 120.43 118.89 8.53 | 82,06
4.5 ¢ g RIRFAEBUR BB EE » JEORTEBE R

W 3 BT A » EXMEARERENEEEFRE  DEETRPRE  BRERBERKIREIER

M EFHTE o KRB SERIERARINAS 8 EPBUT :
FRUBSE T AL PAELE » TR EBINETA LB :

i > SHORSSRASR © RN 600°CHE » KA (D/NE K s TR o
HRYERERRS > HLERBR AN B QR B

HERE LA I BI7E 800°CEARIE o Bisrh ARSI @3t o

FRRE R SRR R B D e 23 » B OB ERERTS
B—RAAWEE s SKEHALER S 2ERHERAE

CUHERIRASEREE m%$%ém$w%m££ﬁﬁ%%~w%
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0.3137066458 0.5255324009
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CORNCOB FURNACE AND

AIR PLLUTION CONTRL SYSTEM
DESIGN

FEED RATE (KG/MIN)=2

HEATING VALUE (KJ/KG)=18500

..-MOIS URE CONTENT (%)=20

1. FURNACE TEMP (C) =804.387759

2. AIR FLOW RATE(CU. M/MIN)=22.0824641
3. FURNACE RADIUS (CM)=27.2903994

4. TOTAL FURNACE HEIGHT (M)=3.3
LEN. FIRE GRID-GROUND (CM)=50

FUEL THICKNESS (CM) 20

GROUND BRICK THICKNESS (CM) 20
COMBUSTION CHAMBER HEIGHT (CM) 2.4
% % + MAIN AIR FLOW PIPE =* * %

5. PIPE 1 RADIUS. (CM)=4.13439264

6.PIPE 2 RADIUS (CM)=4.13439264

7. PIPE 3 RADIUS (CM)=4,13439264

8. PIPE"4 RADIUS (CM)=4.13439264
““% x * SECOND AIR FLOW . PIPE # * %
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9. PIPE 5 RADIUS (CM)=5.41319063

10. FIRECLAY AND INSULATION
OUTSIDE WALL TEMP (C)=59.7661314
INSULATION THICKNESS (CM)=17.25
FIRECLAY THICKNESS (CM)=11.5

FURNACE HEAT LOSS (%)=1.25655827

11. SIDE LEN.-FIRE LOOKING GATE (CM)

=15

SIDE LEN.-FEEDING PORT (CM)=20

SIDE LEN.-ASH EXHAUST GATE (CM)

=18.1935996

* * MAIN AIR PORT 1234 * *

1,2,34 AIR FLOW RATE (CFM)=136.366318

1,2,34 TOTAL AVERAGE PRESSURE DROP
(IN. WATER)=4.78296015

1,2,34 AVERAGE STATIC PRESSURE DROP
(IN. WATER)=4.41334615

* * SECOND AIR PORT 5

AIR FLOW RATE (CFM)=233.941924

TOTAL PRESSURE DROP (IN. WATER)
=6.62013756

STATIC PRESSURE DROP (IN. WATER)
=6.27226557

CYCLONE DESIGN

* % UNIT:FEET =* x

1. DILUTION AIR CAPACITY (CUM/MIN)

=39.7484354

2. AVERAGE COLLECTION EFFICIENCY
=99.2540512

3. AIR INPUT DUCT WIDTH=.596772936

4. AIR INPUT DUCT HEIGHT=1.25038139

5. CYLINDER DIAMETER=2.84177589

6. CYLINDER HEIGHT =3.97848625

7. EXIT DUCT DIAMETER=1.13671036

8. EXIT DUCT HEIGHT =1.42088794

9, DUST PORT=1.13671036

10. TOTAL HEIGHT =11.082926

12.
13.
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