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Determination of Physical Properties of Cashew Nuts
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ABSTRACT

Physical properties of kernel and whole shell of cashew nuts; specific heat, density, equilibrium moisture
content and thin layer drying equation, were determined. The specific heat and density of both types of cashew
nut depend linearly on their moisture content. For the experiments of equilibrium moisture content, the static
method was used in the range of 50°C , 62°C and 74°C and relative humidity in the range of 10.96 - 88.46
percent. For the kernel, equilibrium moisture content models based on the equations of Henderson and Modified
Henderson were accurate to predict the equilibrium moisture content. While the equilibrium moisture content
models based on Henderson and Chung and Pfost equations were suitable for the whole shell.

The experiments of the thin-layer drying were performed at the temperature of 60°C, 80°C and 100°
C, the air velocity of 2.5 and 3 m/s, and the initial moisture content between 17 - 25 %db. The results showed
that the effect of initial moisture content and air velocity were negligible, but the effect of temperature was
significant. By considering the shape of cashew nut to be cylindrical, the semi-empirical relation was developed
by crossing the equation for infinite cylinder and infinite slab. Then it was found that the thin layer drying
equation and the effective diffusivity equation were in the exponential form.

Key words: cashew nuts, physical properties, equilibrium moisture content
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Tablel Constantsof moisture equilibrium equations.

Constants
Equation form Type R?
A B C

BET 1 0.020123 -1551.72 0.063668 0.9890
2 0.029580 -4483.49 11991.68 0.8114
Halsey 1 53.61800 -1.07142 0.9730

2 16.46500 -1.8984 0914

Chung and Pfost 1 6205.287 24.3218 0.9597

2 15433.00 23.4107 0.965

Henderson 1 0.000338 1.10901 0.986

2 0.000014 2.01651 0.9553

Modified Henderson 0.603737 1.397539 0.001554 0.9905
2 -43.8118 1.87702 0.000646 0.9618

Remark: 1 = kernel, 2 = whole shell
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Figure6 Equilibriummoisturecontent of cashew
nut kernel at 50 °C, 62°C and 74°C.
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Figure7 Equilibriummoisturecontent of cashew
nut whole shell.
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Figure8 Comparison between experiments and equilibrium moisture content equations of cashew nut

kernel.
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Figure9 Comparison between experiments and equilibrium moisture content equations of cashew nut
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100
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Figure 10 Temperature changes in cashew nut kernel and whole shell during drying. (80°C, 20 %db) a.
air flow rate 3m/sand b. air flow rate 2.5 m/s.
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Figurell Effect of Initial moisture content ondrying rate (air velocity 2.5 m/s), a. drying temperature 60°

C and b. drying temperature 100°C.
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Figure 12 Effect of air flow rate on drying rate.
(drying temperature 80°C, initial moisture content 20 %db)
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Figure 13 Effect of drying temperature on drying rate.
(air flow rate 3 m/s, initial moisture content 20 %db)

wien $elasfinsangilveandauziaimudiiuginsanszuen m1dTamih umsiseulngifa
SUEN!,!N'L!GEJ?Jﬂ%NLmszTJiﬂﬂm(cross producti) UAMITUBINTINTEVONIINN 1A umiﬁqﬁy
mSumaaly
MR = 0.5606exp[-2.13115%10°(Dt)] + 0.10640exp[-8.50845%10°(Dt)]

+ 0.04320exp[-1.99814x10%(D1)] + 0.06229exp[-7.23010x10°(Dt)]

+ 0.01182exp[-1.36013x10°%(D)] + 4.8101x10exp[-2.50802x10%(D1)]

+ 0.02242exp[-1.7122x10%(D1)] + 4.2558x10-3exp[-2.38051%10%(D1)]

+ 1.73155%10-3exp[-3.52780x10%(D1)] (11)
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Tagh A1 R2 = 0.9667 uag

D = 0.132955exp[-3672.22/(T+273)] (12)
miuwaasiulaen
MR = 0.55164exp[-8.8673%x104(D1)] + 0.10469exp[-3.54008%10°(D1)]
+ 0.04260exp[-8.3136x10°(D1)] + 0.06129exp[-3.00815%10°(D1)]
+ 0.01163exp[-5.6615%10°(D)] + 4.7336X10exp[-1.0435%10°(D1)]
+ 0.02206exp[-7.2512x10°(Dt)] + 4.1874%103exp[-9.9045%10°(Dt)]
+ 1.7040x10 exp[-1.4678%10%(Dt)] (13)
Tagf A1 R2 = 0.9408 uaz
D = 7x10exp[-1500/(T+273)] (14)
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Figure 14 Relation between logarithm of the effective diffusivity and inverse of drying temperature.
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