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Pineapple glace' drying by hot air — microwave dryer
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Abstract

This research aimed to design and construct a hot air — microwave dryer for drying pineapple glace’. The
dryer consisted of a drying chamber with the dimension of 351 mm x 383 mm x 254 mm (WxLxH), a hot air duct
equipped with an 1,000 W electric heater (ceramic type), a 50 W fan, a 700 W microwave unit and a control panel.
Pineapple glace’ samples of 1.5 kg at 44-47 °Brix of TSS and 100-145 %d.b. of initial moisture content were dried
under the drying conditions of drying air temperature of 60 °C, drying air flow rate of 0.2 m’/s and pulse of
operating times of microwave: 0, 8, 11 and 15 sec. Results showed that the drying process occurred on falling
rate period for all of the drying conditions. The microwave pulse operating time 11 sec. gave the highest drying
rate of 21.46 g/h and the lowest specific energy consumption of 63.51 MJ/kg. The total color differences (AE)
were 10.105, 13.201, 13.483 and 17.307 at microwave pulse operating times of 0, 8, 11 and15 sec. respectively.
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1. Acrylic tray

2. Controller

3. Electric heater
4. Fan

5. Microwave generator

Figure 1 Hot air — microwave dryer
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DR = (mpli - mpvf) (kg/hr) (1)
t
SEC = 3.6 P, (MJ/kQ) 2)
(my, - m,)
where  m_ . = weight before drying (kg)
m,; = weight after drying (kg)
P = electric power used (kWh)

t = timeindrying (hr)
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Figure 1 Drying curve of pineapple glace’
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Table 1  Results of pineapple glace’ drying

Type of drying DR (g/h) SEC (MJ/kg)
Hot air at 60°C 1.298 118.02
Hot air at 60°C + 8 sec of microwave run time 1.300 113.28
Hot air at 60°C + 11 sec of microwave run time 2.146 63.51
Hot air at 60°C + 15 sec of microwave run time 1.874 79.56

AN Table 2 WudAULysaudaNnauay NANadeNInndvasasie IneinisldiTlalulnsiansauilu
a a A dl % v = 1 = a £ dl Ql a =
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wualfunazyinliiAn AE Wiingel 69 Figure 2

Table 2 Color values of pineapple glace’ before and after drying in hot air — microwave dryer

Initial samples

Dried samples

AE
L* a* b* L* a* b*
Hot air at 60°C 51.467 -1.570 25193 43.186 4.135 24.202 10.105
Hot air at 60°C + 8 sec of microwave 50.793 -0.521 25569  39.292 5.711 23.796  13.201
Hot air at 60°C + 11 sec of microwave 49.203 -0.664 23.367  37.773 6.243 21.510 13.483
Hot air at 60°C + 15 sec of microwave 49.651 -0.834 28.957  37.280 8.023 20.708 17.307
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c) Hot air + 11 sec. of microwave run d) Hot air + 15 sec. of microwave run

Figure 2 Color change in the drying of pineapple glace’
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