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Abstract

This article investigates the thermal and physical properties of fuel rods made
from tamarind peels with particle sizes of 1 mm and 3 mm. The fuel rods were formed
by extruding a mixture of tamarind peels, crushed tamarind pulp, and water in a ratio of
90:5:5 by weight. This process produced rods with a diameter of 40 mm and a length of
60 mm, using a hand-operated charcoal press. The thermal and physical properties of
the fuel rod samples were subsequently tested. The findings revealed that the fuel rod
with a particle size of 3 mm exhibited the high heating value of 17.05 MJ/ke. A comparative
analysis with the fuel rod made from 1 mm particles showed only slight differences in
the experimental results, indicating that particle size had minimal effect on the high
heating value. The next phase involved physical testing of the fuel rods, demonstrating
that the durability of the fuel rods at each ratio met the DIN EN 14961-2 standard, with
less than 2.5% rupture for both sizes. Additionally, density tests of the fuel blocks in all
experiments showed values that met the DIN 51731 standard, which requires a density
of at least 1,000 kg/m?3. Finally, the moisture recovery value of the fuel rods was lower
than that of the tamarind peel sample, attributed to the use of a binder and the blockage

of pores, resulting in low moisture absorption.

Keywords: tamarind husk, hight heating value, physical properties
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Table 1 Chemical compositions and energy contents of tamarind husks.

Property Tamarind Husks References
(Samples)
Proximate Analysis (on as-received basis, wt.%) (Espinoza-Monje (Kuprianov &
et al,, 2024) Arromdee, 2013)
Moisture content 10.25+0.85 8.86 + 0.15 8.6
Volatile matter 65.50+1.10 - 66.8
Fixed carbon 19.35+0.20 - 21.7
Ash 4.50+0.55 - 29

Ultimate Analysis (on dry and ash-free basis, wt.%)

C 56.10+2.50 53.62 + 0.62 53.90
H 6.50+1.50 7.04 +0.10 592
N 0.50+0.10 - 0.63
) 37.50+3.10 38.98 + 0.52 39.53
S - - 0.02
HHV (MJ/kg) 17.10+1.50 14.96 16.3
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Figure 1 Hand-operated charcoal press.
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Figure 2 The experiment on the higher heating value.
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Figure 3 Durability analysis results.
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Figure 4 Single density analysis results.

INNANTNAABINTIVTIATIEIUN 80:15:5 HAANUrUILUUINNTIALATNasD
Armnuseugudnies Fuinainnslidasdimvesdiivsyau wazdmsuinvunveseunia
TNaraA1AMUNUILLUYDILVIUTBLNEY UivuATlv g A NanTuTNeg UUTHANTD TN

LaEsERUANLTY (Jagtap & Kalbande, 2023)

4. wams’%mﬁzﬁﬂ'wmi@,ﬂmwﬁumamﬁavijfaLwﬁa
miwmamﬁ’lmﬁﬂﬂﬂ’nu%ummLwiqL%@Lwﬁﬂmﬁﬁ Equilibrium moisture content
(EMC) densvmaseuviaiemasiisnsduasauasiieiy wasthwaunuisuiisufusiede
vesnauisasdonusamuaninmd 5 (Figure 5) nuinfidmagaaudulesniiiaeg 1
wauwoaUdenuraudesarintmin %nﬁmaLﬁW\Nﬂﬂﬁﬁiﬂ?’@ffmizmuuasﬁmiqfﬂé’ugwgu
maﬁaﬁ’ﬂ,ﬁmifﬂmmm%yuﬁaaﬂdw warnIwii 5 (Figure 5) &T&u,amaU'%mmmmmmm%uﬁaﬂaa

Weldiuszanuniovaziminiininau (Wongsiriwittaya et al., 2023)

449



Life Sciences and Environment Journal 2024; 25(2): 442-453

# Particle size 1 mm
18.00

#% Particle size 3 mm
16.80

16.85 1705 16,50

17.00

16.25

16.50

16.00

15.00

Higher heating value (MJ/kg)

14.00
90:5:5 85:10:5 80:15:5
Ratios (Wt%)

Figure 5 Equilibrium moisture content analysis results.
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