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Density Predicted vs. Actual
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X1 = B: Particle Size

X2 = C: Temperature
340

Actual Factors

A: Composition Ratio = 15

D: Moisture Content = 13
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C: Temperature (C)

B: Particle Size (mm)

S 9 b 9 03 o3Il filite 10 <

A7y s uS




. T 5
Jlsz fdl/:,t:/ ow s u@u{fﬁufﬂ@c{:‘c"ﬂcﬁ

Ol OgamliilSie g

IM9A ake (pac JA - 15 921 Gla2 Sl 2185613

S cCusby 5 Sly3 oIl alS L oy IS8 5168 sboles das e 0Lt J&s 1y Susby 5 Sly3 el 518 S
e 4 0B 51 Slag b Sl e S o Bl Eeb VU gy o8 05 5 s i Ol S on My 1131 0
o Jlail a8 il sdandlasl ¢S5 Ol et Ll 5 o Cusby L das o 2881 Gﬂiq- amyd 9355 o YU gles j5 Cugb, s
23 O (i gby e e & Os ESKist l ug clil 03 5u5ee 1 VL a8 85 Lal LS e S 55 s 03 5kee 53 15 lp3
ANES 2 6515 s 0 e 5T Cagby (6l gime )l 5 S ST LESS 1558 0 o o7 8 g0 BT LSS,
351 glodamy

Design-Expert® Software
Factor Coding: Actual

Density (Kg/m3)
@ Design Points
403 I 73

Density (Kg/m3)

X1 = B: Particle Sze
X2 = D: Moisture Content

Actual Factors
A: Composition Ratio = 15
C: Temperature = 320

D: Moisture Content (%)

B: Particle Size (mm)
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Design-Expert® Software
Factor Coding: Actual

Density (Kg/m3)
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X2 = D: Moisture Content
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Design-Expert® Software
Factor Coding: Actual
Original Scale

Toughness (KPa)
@ Design Points
== 95% C18ands

X1 = C: Temperature

Actual Factors

A: Composition Ratio = 15
B: Particle Size = 3

D: Moisture Content = 13

One Factor
250 | Warning! Factor involved in multiple interactions.
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Design Expert® Software
Factor Coding: Actual
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Investigating of effective parameters on the production process of briquettes
from bagasse and walnut shell

Hussain shafaie’, Ali Mashaallah Kermani®’, Mohammad Hossein Kianmehr', Seyed Reza Hassanbeygi*

'Department of Agrotechnology, Aburaihan Campus, University of Tehran, Tehran, Iran

Abstract

Increasing carbon dioxide and other greenhouse gases due to the burning of fossil fuels is currently the most important
environmental concern that drives the transfer of energy from fossil fuels to renewable energy sources such as biofuels.
Consequently, the use of biomass as a source of energy has significant economic and environmental benefits. In the
case of fresh biomass, the often away distance between the main biomass site and the place of use will result in higher
transportation costs. Compressing bulk biomaterials improves material management properties for transportation,
storage, and more. Given the importance of using agricultural waste in biofuels preparation, the objectives of this study
were to investigate the effect of different briquetting parameters such as temperature and humidity and particle size on
the quality of briquettes produced and study the physical and mechanical properties of briquettes produced. In this
research, to Check fuel briquettes, Design of Experiments with Response Surface Methodology (RSM) was designed in
Design Expert Version 11 software. In this method, the effect of relative percentages of material composition (5, 15 and
25%), temperature (280, 320 and 360 ° C), moisture (7, 13 and 19%) and particle size (1.18, 1.18-2.36 and 2.36-4.75
mm) were all designed in three levels. The results show that the variables of particle size, temperature and humidity
have significant effect on density at 1% level. Analysis of the data showed that density increase with decreasing
moisture content. After humidity, temperature has a greater effect on the density of briquettes and as it increases, the
density of briquettes increases. It can also be deduced from the data that as the particle size decreases, the density
increases. According to the experimental variables, temperature and humidity on the Toughness response were
significant at 1% level and the Toughness increase with increasing temperature. The effect of moisture on toughness is
the opposite, and as moisture content decreases, toughness increases.

Key words: Briquette, bagasse, Walnut shell, Compression, Response Surface Methodology
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