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Abstract : Based on the need to modify palm kernel shell (PKS) and coconut shell (CNS) for some engineering applications, the
study  evaluated  some  physical  characteristics  and  fracture  resistance,  relevant  in  estimating  energy  requirements  in
comminution of the nutshells. The shells, obtained from local processing mills, were washed, sun-dried and sorted to remove
kernels, nuts and other extraneous materials. Experiments were then conducted to determine the thickness, density, moisture
content, and hardness of the shells. Fracture resistances were characterised by the average compressive load, stiffness and
toughness at bio-yield point of specially prepared section of the shells, under quasi-static compression loading. The densities of
the dried PKS at 7.12% and the CNS at 6.47% (wb) moisture contents were 1291.20 and 1247.40 kg/m3, respectively. The
corresponding Brinnel Hardness Numbers were 58.40 ± 1.91 and 56.33 ± 4.33. Close shells thickness of both PKS and CNS
exhibited identical physical properties although; CNS is relatively larger in physical dimensions than PKS. The findings further
showed that both shell types exhibited higher resistance with compression along the longitudinal axes than the transverse
axes. With compressions along the longitudinal axes, the fracture force were 1.41 ± 0.11 and 3.62 ± 0.09 kN; bio-stiffness;
934.70 ± 67.03 kN/m and 1980.74 ± 8.92 kN/m; and toughness, 2.17 ± 0.16 and 6.51 ± 0.15 KN mm for the PKS and CNS,
respectively. With the estimated toughness of CNS higher than that of PKS, the study showed the requirement of higher
comminution energy for CNS.
Keywords : bio-stiffness, coconut shell, comminution, crushing strength, energy requirement, palm kernel shell, toughness
Conference Title : ICEEA 2019 : International Conference on Energy Engineering and Applications
Conference Location : London, United Kingdom
Conference Dates : June 27-28, 2019

World Academy of Science, Engineering and Technology
International Journal of Energy and Power Engineering

Vol:13, No:06, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
ne

rg
y 

an
d 

Po
w

er
 E

ng
in

ee
rin

g 
Vo

l:1
3,

 N
o:

06
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/7
77

57
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(06) 2019 1

https://publications.waset.org/abstracts/77757.pdf

