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Basic Experiments of Combustion Characteristics and Thermal
Analysis for Biomass Fuels, Pig Excrements and Wood Charcoal

KIKUCHI Masanori, HIRANO Kimitaka, MORITA Kouji,
MOROIWA Koudai, MORITA Akihiro

Abstract

Biomass fuels in this study are pig excrements, wood charcoal, sawdust and
these mixtures. The bench scale combustion furnace is a rotary kiln furnace with
electric heating. A method of fuel feeding is the batch method. The temperature on
the inner wall of the furnace is set on 550°C. When the fuel is burning, time-series
data of important quantities, such as the temperature on the furnace wall, the
temperature of combustion gas and components of combustion gas, Oz, CO, NO and
other, are measured. It is experimentally shown the effects of the composition of
biomass fuels on burning behavior and the difference of rates of combustion be-
tween wood charcoal and pig excrements. Furthermore, the thermal analysis such
as DTA and TG of these fuels is conducted. The DTA curves have two peaks, and the
second peak at higher temperature means the combustion of solid carbon. The sec-
ond peak of pig excrements is shifted to higher temperature than the second peak of
wood charcoal.
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Table 1 Moisture contents

Exp.| Weight percent [%0] Percentage
No, of moisture
PE | WC | SD | content[%]

1 | 100 | - - 70

9 - 100 - 8

3 - - 100 14

4 67 33 - 49

5 | 50 50 - 39

6 33 67 - 29

7 67 - 33 51

8 | 50 - 50 42

9 33 - 67 32

b & E oI DK O R A RS, 22
T, K#E%#PE(pig excrements), Ak % WC(wood
charcoal), 373K % SD(saw dust) E £ L T\5
FERUIKIED I, FEER21TAKRRK DA, FEER3ITIH
D7, F524,5,6 i%ﬁ ERRDIEEIR, F2BRT,8,9
TR L BB OEEEREZRELE LT 5. BEEK
i, weti%/\“~7\’f“ﬂzﬁﬁ%%2&& L C3FEFHDE
A (FhZEh2:1, 1:1, 1:2) TRASHEZD
DTHD.

2.3 EHAI%sEs

FHETE B X, BREESF L RV R O AN DHREE & H AR
FE, WITHREEHEN ADIRE L 2D Th 5.

PRIBENF NIREE 1L, BVEXH (7 1 7 7 ARkt
K% A 7, % FARFIEE900°C) 12 & v J{lE S .
F Tz, BRBET A DR, BRBEPET A5 Hrat (R4
A4t HN-1600N) (2 X 0 FHHl &4, Bk
J£(02)[vol%], —{kikEiE(CO)[ppm], —1{k
EFRENO) [ppm], PV ARE[ClD 4 >DHEHE
DE ST,

INA T APREF D KA1, B EE S K D ARAE
AR (O NRVERFGERT, FD-610) (2 0|
ExnTo. BB, ZoREE, #EE2105C, 1K
MRCEE S8, T Ow] &@EE#m?ﬂk > & FHAIT S
FETH L. Z OGO IFTIEIC X 5Ky ORERE
EOMROT=S, TIERMKE L (7> vkatth)
DX FHZ, 105°C, 24T X 2 5 En#Ek
HEROEEIC X A EEERERSE (ISUZU,
EFS-115S) 1 X K HIEDFER L ik L=, %
AENIEDORERE R OFEEIL, KFIEDKID
77.5%, 24FFMHZIRIC K DK HT79.8% & 700, K
FIETHREREEIIFONLTNWDHIEEXDILD.

3. RO ORERAE

31 HAMOER

AR OFEHER FIEE, 1T O, 4mmD 7L
A Zi@i L7e AX T v 7H)40g % 16/F[E]105°C THZ
MBI W, ZOMBRFy TERRELEE, U
v N7 v 7 AR50 H R 2 E (R A 5L ik
B & VT, 150°C, 200°C, 250°C, 280°C,
300°C, 330°CORALIRIE T, TN EN3KERIINE L
RALSE T, 5N RAEITAR — v I v 2 T



238 B OK ALER B H36 5

Table 2 Combustion time and temperature

Wall tempera-
. . ture Max. -
Exp. | Preheating |Combustion [°C] ax tempera_
. . ) . ture of combus
No. | time [min] | time [min] . o
, tion gas [C]
Entrance| Exit
1 63 20.5 515 485 208.6
2 33.5 129 400 370 261.1
3 26 52.2 370 340 118.1
4 62.5 61 440 420 194.3
5 43.5 53 555 550 245.9
6 31.5 110.5 465 430 215.8
7 41 53 420 395 125.4
8 36 42.5 480 450 150.6
9 56 64 370 350 133.2

Table 3 Combustion gas

Exp Min: concen- Mag. concen-

No.' tration of O2 | tration of CO
[vol9%] [ppm]
1 19.8 1,245
2 17.9 5,108
3 14.4 11,104
4 19.4 2,602
5 19.9 2,673
6 18.8 2,987
7 19.4 3,014
8 18.9 2,946
9 18.7 4,406
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Fig.2 Time-series data of temperatures in the furnace and
concentration of O2, CO and NO of combustion gas
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Fig.3 Effects of the fuel components on the concentration of Og;
PE : pig excrements, WC : wood charcoal, SD : saw dust
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Fig.4 Effects of the fuel components on the concentration of CO;
PE : pig excrements, WC : wood charcoal, SD : saw dust
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