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ABSTRACT

A mathematical model for pineapple glace' drying based on thermal equilibrium between the drying air and the
product was developed. The effect of temperature on product quality was observed. The effect of temperature, air flow rate
and fraction of air recycled on drying time and energy consumption were also observed. The criteria for optimum drying
of pineapple glace' in a cabinet dryer were product quality, drying time and energy consumption. Experimental and
simulated results showed that a drying temperature of 65°C, a specific air flow rate of about 11 kg dry air/h-kg dry pineapple

glace’ and about 0.75 of air recycled should be used.

Key words : drying, pineapple glace, strategy, energy consumption, quality
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[Fraction of air recycled = 73%, Tempera-
ture = 66°C]

[Specific mass flow rate = 45.4 kg/h-kg dry
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[Specific mass flow rate = 45.4 kg/h-kg dry
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Table 1 Qualities of pineapple glace' from experiments and from local market.
Drying R.H.S. Total SO, Vitamin Appearance of
temp. color chart Sugar (mg/kg) C pineapple glace'
(%) (mg/kg)
48°C 14-A 90.46 138 none yellow, dry on outer
surface, somewhat
soft and succulent
65°C 15-A 87.83 38 none yellow, dry on outer
surface, somewhat
soft and succulent
80°C 17-B N.A. 31 none yellow, dry and
(5h) hard on outer
65°C ‘ surface
TAVEEPOL 13-B 84.31 250 none yellow, dry on outer
Co.,Ltd. surface, somewhat
soft and succulent
SAKULSUK 15-A 83-69 N.A. none yellow, dry on outer
Co.,Ltd. surface, somewhat
soft and succulent
Table 2 Experimental results of pineapple glace' drying.
Description Test no.
1 2 3 4 5 6 7 8 9 10
Drying air condition
temperature (°C) 48.4 685 660 68.7 682 689 698 699 80.0, 90.0,
specific mass flow rate 65.0 68.0
(kg dry air/h-kg dry product) 1142 429 454 200 180 182 82 75 84 94
fraction of air recycled (%) 31.0 61.0 73.0 79.0 800 811 740 870 87.0 870
Ambient condition
temperature (°C) 313 312 314 313 314 31.7 313 314 316 317
relative humidity (%) 650 640 650 680 680 660 660 680 700 700
Condition of pineapple glace'
before drying (%db.) 484 670 66.0 660 580 64.0 650 61.0 677 69.7
after drying (%db.) 230 230 230 230 230 230 230 227 230 230
initial weight (kg) 22 21 20 19 18 18 48 47 45 40
Specific energy consumption
Heater  (MJ/kg-H,O evap.) 132.8 484 426 310 323 306 270 248 215 224
Motor  (MJ/kg-H,0 evap.) 154 7.4 87 92 11.0 92 38 35 32 29
Total (MJ/kg-H,0 evap.) 1482 558 513 402 433 398 308 283 247 253
Specific primary energy
consumption (MJ/kg-H,0 evap.) 1728 67.6 652 549 609 545 369 347 298 299
Drying time (h) 200 135 135 100 100 100 150 180 130 140
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Figure 6  Effect of specific mass flow rate on energy
consumption at different fraction of air re-
cycled
[Temperature = 65°C, Thickness of pine-
apple glace' = 1 cm].
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Figure 7 Effect of fraction of air recycled on drying
time at different specific mass flow rate
[Temperature =65°C, Thickness of pine-
apple glace' = 1 em].
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Effect of specific mass flow rate on energy
consumption at different fraction of air re-
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[Temperature = 65°C, Thickness of pine-
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Effcet of ambient ralative humidity on en-
ergy consumption at different ambient tem-
perature [Fraction of air recycled = 80%)
[Specific mass flow rate = 12.05 kg/h-kg dry
pineapple glace].
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