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Drying Kinetics of Pandanus Leaf by Infrared Radiation Combine Hot Air and Hot Air
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Abstract

The objective of this research was to study drying of Pandanus leaf for herbal tea by infrared radiation (IR)
combine hot air (HA). Determination of drying kinetics, physical quality and specific energy consumption were
presented. The experiments were carried out under the conditions of drying temperature range between 45 and
65°C and infrared radiation power value of 500 and 1,000 W. Initial moisture content and final moisture content of
Pandanus leaf was between 400 and 600% dry-basis and of 8-12% dry-basis, respectively. The experimental results
showed that drying rate increased with increase of drying temperature whilst specific energy consumption propor-
tionally decreased with increase of drying temperature. Determination of drying kinetic of Pandanus leaf replied that
simulated data using Logarithmic model for IR 1,000 W combined with HA drying and HA drying and the simulated
data using Page’s model for IR 500 W combined with HA had a good relation to experimental data. For product
quality analysis, the results stated that the percentage of rehydration and the colorness value (L*, a* and b* value

of CIE Lab) of all Pandanus leaf drying conditions were significantly different (p<0.05).

Keyword : Drying kinetics, Infrared radiation, Pandanus, quality
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Newton MR=exp(-kt) (3)
Page MR=exp(-kt") (@)
Henderson and Pabis MR=a exp(-kt) (5)
Logarithmic MR=a exp(-kt)+c (6)
Two term MR=a exp(-k,t)+b exp(-k,t) (7)
Logistic MR=a/(1+exp(kt)) (8)
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A15999 2 Anpsfivesauniseuwistuusveslumeneldtoulunisounnaigg

Arbitrary constant )
Heat source Model R RMSE
><O Xl
Newton k -0.0446 0.0014 0.9756 0.0498
k -0.0499 0.0016
Page 0.9726 0.0528
n=0.9491
k | 00389 | 00013
Henderson and Pabis 0.9784 0.0469
a=1.0222
Infrared (IR) 1,000 W k | -0016a | 00014
Logarithmic 0.9796 0.0455
+ Hot air (HA) a=1.0654 c=-0.0623
K, -0.2020 0.0048
Two term K, -0.0674 0.0019 0.9715 0.0539
a=-0.1287 b=1.1320
k -5.4756 0.0491
Logistic 0.8912 0.1032
a=1.0498
Newton k -0.0460 0.0014 0.9896 0.0323
k -0.0433 0.0015
Page 0.9930 0.0265
n=0.9345
k | 00428 | 00013
Henderson and Pabis 0.9914 0.0293
a=0.9997
Infrared (IR) 500 W + o k | -00a3a | 00014
Logarithmic 0.9912 0.0297
Hot air (HA) a=0.9872 ¢=0.0105
K, -0.0639 0.0017
Two term K, 0.1282 -0.0015 0.9866 0.0367
a=0.6852 b=0.3500
k -5.1041 0.0409
Logistic 0.9363 0.0800
a=1.0536
Newton k -0.0538 0.0016 0.9863 0.0380
k -0.0488 0.0016
Page 0.9884 0.0350
n=0.9554
k | 00367 | 00012
Henderson and Pabis 0.9921 0.0289
a=1.0117
_ - k | 00326 | 00011
Hot air (HA) Logarithmic 0.9945 0.0240
a=1.0477 c=-0.0501
K, -0.0366 0.0012
Two term K, 0.6124 -0.0084 0.9921 0.0289
a=1.0123 b=-0.0006
o k -5.3337 | 0.0460
Logistic 0.9174 0.0934
a=1.0565

Note : a, b, ¢, k,, k, and n mean arbitrary constant in simulated drying equation and k, k, and k, was also represented in linear

function of drying temperature (in °C)
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A15799 3 ORTINITeULIUarANAUURsIna s uTglunseuwislume Rian1ERne

Drying ) ) Drying rate E, (kWe h) SEC
Source temperature Drylng. time (MJ/kg of water
0 (min) (kg/h) Blower | Heater | IR | Total evaporated)
63.8 75 0.19 0.10 0.80 1.2 2.10 9.27
IR 1,000W+HA 52.7 105 0.17 0.40 1.20 0.7 2.30 11.90
44.9 135 0.08 0.30 0.80 0.2 1.30 17.70
64.0 70 0.23 0.15 0.70 0.5 1.35 10.95
IR 500W+HA 53.9 145 0.12 0.35 1.20 0.5 2.05 16.05
4a4.7 200 0.09 0.55 1.10 0.5 2.15 16.33
64.6 75 0.21 0.20 0.95 - 1.15 8.33
HA 54.0 90 0.18 0.35 1.05 - 1.40 11.37
44.5 195 0.09 0.65 1.21 - 1.86 14.37

Note : SEC means specific energy consumption in MJ/kg of water evaporated. IR and HA mean infrared and hot air drying

Tudsnmeludaglalaense vilihanglulleTangnanemluds Tum13199 4 aziuladn 91nuan1siAsIziAY
MmeAwIndeNiTInINseuRiIsanFauiieeg iy wlsusiulaeUseliuteyaainsesaznisaudivedluned
ANTINTAUAIUAZAUAINAIUE sEAuAUTetiusesaz 95 TulU SewavnisAudivedune

NNMTNN 4 nansnedevinduedluwefiannemieg  Nieuwningvisauurasnasuliianuuanaieiuegng
wui Wegaumgiiluniseuuiiasdudmaliniuadng (L*)  fduddsy (p<0.05)
faniutu witlvasearruludiden (%) wavdivdes (b

Weadntoe

#1599 4 AAD0SlUNENAINITOULIANLAL 988N IAUMIVDILUNETIAN1IZOULEIAI

Drying temperature Colorness in CIE unit
Source % Rehydration
(@) L* a* b*
64.6 38.69° -10.35° 20.94° 80.37"
HA 54.7 38.68° -9.44° 20.02° 81.03"
44.6 35.12° -8.53° 20.04° 78.62°
63.8 46.30° -5.59° 15.67° 80.58"
IR 1,000W-+HA 52.7 38.48° -8.58° 21.36° 81.86°
44.9 40.01° -7.30° 16.99° 80.87%
64.0 46.30° -5.59° 15.67° 82.18°
IR 500W-+HA 53.9 38.48° -8.58° 21.36° 82.24°
aa.7 31.47° -8.57° 20.80° 82.17°

Note : Different superscripts in the same column mean that the values are significantly different at 95% confidence level

(p<0.05); IR and HA mean infrared and hot air drying, respectively
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