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Abstract

Experment were carried out to receive the fundamental data on parameters that characterize
the combustion of Bagasse in a fixed bed reactor that composed of flame propagation velocity,
c 0 m b u s t i 0 n r a t e

The experiments were performed as batch and bagasse was used as fuel. The variables
investigated are air to fuel ratio, input air speed and temperature of primary air. The varying
conditions were operated as follows: total air supply in the rates of 200, 300 and 400 LPM having
air primary speed of 188, 282 and 377 mm/s respectively. In addition to normal temperature of
combustion air that supplied to the bottom of the bed, temperature of primary air input were also
heated by air heater before entry to the furnace at the temperature of 100, 150 and 200 °C. Axial
temperature along the bed height and continuous monitoring of gases emission were recorded.
These results were conducted to calculate the parameters concerned as mentioned earlier. The
results disclose that bagasses combustion at ambient temperature (non-preheat of primary air) is
governed by volatile combustion with char combustion following instantaneously. The
combustion rate varies from 0.044-0.338 g/s. and flame speed from 1.59-2.87 mm/s depending on
speed and volume of air. Combustion rates are 0.076, 0.188 and 0.338 g/s and flame speed are
1.86, 1.71 and 1.69 mm/s for total air of 200, 300 and 400 LPM respectively. When primary air
velocities reduced, Combustion rates reduced to be 0.044, 0.085 and 0.177 g/s whereas flame
speeds increased to be 2.87, 1.94 and 1.59 mm/s for the velocity of 94, 141 and 188 mm/s. When
increase primary air temperature, the range of combustion rate and flame speed changed to be
0.017-0.114 g/s and 2.46-5.55 mm/s respectively by which depending on only . Depending on

volume of air and primary air of velocity with total air is 200, 300 and 400 LPM and primary air



of velocity is 188, 282 and 377 mm/s results combustion rate 0.036, 0.051 and 0.077 g/s and
flame speeds 4.37, 3.72 and 3.50 mm/s. When primary airdrop is 0.094, 0.141 and 0.188 m/s
results combustion rate lower is 0.028, 0.56 and 0.076 g/s and flame speeds increased is 5.43,
5.55 and 5.30 mm/s. However, In the increasing total air and primary air temperature non-

combustion rate increase from bagass combustion at ambient temperature.

(Total 108 pages)
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waraamsilsiugaivgiinmna i T=100° C

Total Air 400 LPM A91315901A1 0.188 m/s

waraeUSinaie Co, veamsinaudes i T=100° C

Total Air 200 LPM A91113381A17 0.188 m/s

warnelSinaie Co, veamsinaudes il T=100° C

Total Air 200 LPM A91%15 2010171 0.094 m/s
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-9

U-10

U-12

v-13

v-14

U-15

U-16

v-17

U-18

U-19

U-20

U-21

MSUYMN (AD)

Wi
weratSnae o, vesmsmudes fi T-100° C
Total Air 300 LPM A914152010171 0.282 m/s 76
weratSnae o, vesmsmudes fi T-100° C
Total Air 300 LPM A914520101#1 0.141 m/s 76
waraeUSinaie Co, veamsinaudes il T=100° C
Total Air 400 LPM AM13391A17 0.377 m/s 77
waraeSinaie Co, veamsinaudes il T=100° C
Total Air 400 LPM A91113391A17 0.188 m/s 77
AR VB UYBIMSIHIUERE T T=100° C
Total Air 200 LPM A91315 2010191 0.188 m/s 78
HARINIBATS UBLYBINSIHIIUERE T T=100° C
Total Air 200 LPM A91315 2010191 0.094 m/s 78
AR VB UYBINSIHIIUERE T T=100° C
Total Air 300 LPM A91415201017 0.282 m/s 79
AR VB UYBINISIHIUERE T T=100° C
Total Air 300 LPM A21415201017 0.141 my/s 79
HARINIATS VB UYBINISIHIUERE T T=100° C
Total Air 400 LPM A914152010181 0.377 m/s 80
HARINIANITUBUYEIMS NI Tt T=100' C
Total Air 400 LPM 114152010191 0.188 m/s 80
nandasimsw Induramiveuveamsirnnudes it T=100° C
Total Air 200 LPM A14152010191 0.188 m/s 81
uanssasmswn lndulamsueuvesmsmudes i T=100° C
Total Air 200 LPM A91115381017 0.094 m/s 81

Y J {
Llﬁﬂ\?@ﬁﬁ'lﬂ'lﬁLW'lhlﬁﬂjlll'Jaﬂ1i1J@u"U’E'Nﬂ']ﬁlw']"]f']ug@fl i T=1000 C

Total Air 300 LPM A1315 2010191 0.282 m/s 82
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v-22

V-23

U-24

v-25

U-26

v-27

U-28

U-29

v-30

U-31

U-32

v-33

U-34

MSUYMN (AD)

Wi
werassanman ndfuramsvenveamarnaudes i T-100° C
Total Air 300 LPM A7115701079 0.141 m/s 82
werassanman ifuramsvenveamarnudes i T-100° C
Total Air 400 LPM A1W15301079 0.377 m/s 83
werassasmaen Indfuramsvenveamsrnudes i T-100° C
Total Air 400 LPM A711529 1017 0.188 m/s 83
wermamsnlsAugaginmuna i T-150° C
Total Air 200 LPM A7WIS2910IA 0.188 m/s 84
wermamsnysAugamginunat i =150 C
Total Air 200 LPM A7115791018 0.094 m/s 84
wermamsnysAugamginunat i =150 C
Total Air 300 LPM A7115791018 0.282 m/s 85
wermamsnysAugamginunat i =150 C
Total Air 300 LPM A7115791078 0.141 m/s 85
waraamanlsiugamginiuna i T=150° C
Total Air 400 LPM A71W15791078 0.377 m/s 86
wataamanilsiugamginiunat i T=150° C
Total Air 400 LPM 11015791079 0.188 m/s 86
weratSunaie o, vesmsmudes fi T-150° C
Total Air 200 LPM 17115791079 0.188 m/s 87
weraSnae o, vesmsnmudes fi T-150° C
Total Air 200 LPM A7115791079 0.094 m/s 87
waraeSinaie Co, veamsinaudes il T=150° C
Total Air 300 LPM A7WIS2910IA 0.282 m/s 88

a o Y = 0
LLﬁﬂ\?ﬂ‘iiﬂﬂ!ﬂW‘ﬂf CO2 VBDINTITINIFTIUD DY N T=150 C

Total Air 300 LPM A91%15 7010171 0.141 m/s 88
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U-36

v-37

U-38

-39

U-40

U-41

U-42

U-43

U-44

U-45

U-46

U-47

MSUYMN (AD)

weratSnaie o, vesmsmudes fi T-150° C

Total Air 400 LPM A9141520101# 0.377 m/s

weratSnae o, veesmsnmudes fi T-150° C

Total Air 400 LPM A9141520101¢1 0.188 m/s

AR VB LYBIMSIHIIUSRE T T=150° C

Total Air 200 LPM A91115381017 0.188 m/s

AR VB LYBIMSIHIIUSRE T T=150° C

Total Air 200 LPM A91115381017 0.094 m/s

AR VB LYBIMSIHIIUERE T T=150° C

Total Air 300 LPM A91415 2010191 0.282 m/s

AR VB LYBINSIHIUERE T T=150° C

Total Air 300 LPM A91415 2010191 0.141 m/s

AR VB LYBINSIHIIUERE T T=150° C

Total Air 400 LPM A914152010181 0.377 m/s

AR VB UYBINISIHIUERE T T=150° C

Total Air 400 LPM 114152010191 0.188 m/s

wanssasmsen lnduransueuvesmsimudes i T=150° C
Total Air 200 LPM A14152010191 0.188 m/s

nandasimswn Induramiveuveamsmnnudes it T=150° C
Total Air 200 LPM 114152010181 0.094 m/s

nandas M Induramivenveamsnnudes it T=150° C
Total Air 300 LPM A14152010191 0.282 m/s

wansdasmsn lnduamsuenvesmsmnudes i T=150° C
Total Air 300 LPM A91115381017 0.141 m/s

uanssasmswn lnduamsuenvesmsmudes i T=150° C

Total Air 400 LPM A1%15 2010181 0.377 m/s
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MSUYMN (AD)

A Wi

v-48 uaaasasimawn Trfnansueuvesmamnyudes i T-150° C

Total Air 400 LPM 71015791079 0.188 m/s 95
v-49 naasmsulsiugamgiamna i T=200° C

Total Air 200 LPM 77115791079 0.188 m/s 96
v-50 uanamsusiugamgianma i T-200° C

Total Air 200 LPM A7WIS2910IA 0.094 m/s 96
v-51 uanamsudlsiugamgianma i T-200° C

Total Air 300 LPM A7WIS291NIA 0.282 m/s 97
v-52 ugnamsudsiueamgianma fi T-200° C

Total Air 300 LPM A9115791018 0.141 m/s 97
v-53 uanamsudsiueamgianma i T-200° C

Total Air 400 LPM A7115791018 0.377 m/s 98
v-54 uanamsudsiueamgianma i T-200° C

Total Air 400 LPM A3115791017 0.188 m/s 98
¥-55 naneUSanamas Co, veamsnmudes i T—200° C

Total Air 200 LPM A91113301M1A 0.188 m/s 99
¥-56 naaeUSanama Co, veamsnmudes i T—200° C

Total Air 200 LPM A7115391078 0.094 m/s 99
v-57 uanadSmmie co, veamarnudes i T=200° C

Total Air 300 LPM 171015791079 0.282 m/s 100
v-58 uaalSmmie co, veamarudes i T=200° C

Total Air 300 LPM A7115701079 0.141 m/s 100
¥-59 ueraetlSInaie Co, veamsnTudes il T=200° C

Total Air 400 LPM ATWIS291MIA 0.377 m/s 101
¥-60 uerastlSInaie Co, veamsinyudes il T=200° C

Total Air 400 LPM A91%15 7010171 0.188 m/s 101
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U-61

U-62

U-63

U-64

U-65

U-66

U-67

U-68

U-69

Y-70

U-71

v-72

MIUYNMN (A0)

LLﬁﬂ\ﬁJ'Jﬁﬂ’l{‘]JfJu"ll@\iﬂ’lﬂW’l"]ﬂuéjﬂﬂ ‘ﬁ TZZOOO C

Total Air 200 LPM A9M15981A17 0.188 m/s
Llﬁﬂ\ﬁ\ljﬁﬂ'l{ﬂﬂuﬂl@\iﬂ’lﬂW’l"]ﬂuéjﬂﬂ ‘ﬁ TZZOOO C

Total Air 200 LPM A9M5981A17 0.094 m/s
LLﬁmmaﬂﬁm)ummmimwmé}aﬂ ‘ﬁ T:2000 C

Total Air 300 LPM A914152010171 0.282 m/s
LLﬁmmaﬂﬁm)ummmimwmé}aﬂ ‘ﬁ T:2000 C

Total Air 300 LPM A91X590101#1 0.141 m/s
!,Lﬁmmaﬂﬁuaummmsmwmé’aa ﬁ T=2OOO C

Total Air 400 LPM AMI3391A17 0.377 m/s
!,Lﬁmmaﬂﬁuaummmsmwmé’aa ﬁ T=2OOO C

Total Air 400 LPM A9113391A17 0.188 m/s
LLﬁm5&51’51m'i!m"lﬁﬁlmamiduemlmmﬁLmsmuélﬂfJ ﬁ T=2000 C
Total Air 200 LPM A91115381017 0.188 m/s
meé"@]ﬁmﬂm"hfiffmam{uawummﬁmwmé}aEJ ‘ﬁ T=2000 C
Total Air 200 LPM A9M3991A17 0.094 m/s
meé"@]ﬁmitm"hfiffmam{uamlmmﬁmwmé}aEJ ‘ﬁ T=2000 C
Total Air 300 LPM A9M15991A17 0.282 m/s
LLﬁ'ﬂ\‘lé@lﬁ’lﬂ’lﬁLW'lvh’iﬂﬂ?ﬁﬂ’l;ﬂ@uﬂl'ﬁ]Qﬂ'ﬁlWTlﬂu'g@EJ ‘ﬁ T=2000 C
Total Air 300 LPM A9M5991A17 0.141 m/s
LLﬁﬂﬂ§ﬁ§1ﬂ’lﬁLW'lvh’iﬂﬂ?ﬁﬂ’l;ﬂ@uﬂl'ﬁ]Qﬂ'ﬁlWWﬂﬂugﬂEJ ‘ﬁ T=2000 C
Total Air 400 LPM AMI3991A17 0.377 m/s

nandas M Induramiveuveamsimnnudes i T=200° C

Total Air 400 LPM A91%15 7010171 0.188 m/s
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4 0.141 0.4 0.44 51.444 300 150

5 0.377 0.4 0.44 51.444 400 0
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6 0.188 252 5.30 0.273 0.078
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