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# 1. A summary of microwave drying processes in food and food ingredient industry

Dryer type  Product Advantage over conventional system
Microwave-  Pasta ® Floor space reduced by 2/3 to 4/5
hot air : 36m-8.2m for pasta equipment
® Cleanup time reduced : 24h - 6h
® Production quality superior : less starch slough-off and better
bite prevent surface harding and breaking enhanced color
Egg yolk powder ® Drying time reduced :
Dry milk for babies 8h - 1.5h (pasta) 1/30 of original time (egg yolk powder)
8h - 6min (dried milk)
Onions ® Infestation reduced : 90%
® Energy saving in final drying : 30%
Tomato paste ® Moisture-levelling control of output
Chocolate powder @ Higher yield
Rice cake ® Versatility in scheduling
Snack food ® [ower equipment cost
Seaweed
Bacon bits
Microwave-  Fruit juice powder @ Continuous system : saving in labor cost, energy, and
vacuum operating cost
® Product reconstitutes quickly and easily
® Saving in cost/kg product vs. freeze-dried or spray-dried product
® Superior retention of flavor
Grains(wheat, ® Short drying time :
soybean, rice, rye) 40min (orange juice powder)2h - 0.5h (soybeans)
® Conditioner unnecessary but required in heated air system
(soybeans)
e Safe from fire startup or dust explosions for grains
Cotton seed ® Improvement in product quality : higher germination
rates for seed grains seeds remain whole
Yeast ® No blowing air to carry dust, clean
Peanut ® Improved efficiency : 48% greater
Pecan ® Better flexibility for production
Corn ® Better versatility : different crops using same equipment
Fruit ® Quiet
Tomatoes
Peppers
Seasonings
Protein preparations
Meat extracts
Plan extracts
Instant soluble
vegetable powders
Microwave-  Coffee ® Faster drying time @ 12h - 6h or less
freeze Beef slices ® Low cost : 47% lower
Vegetable pieces ® Low energy cost : 25% lower
Fruit ® More than double production
Mushroom ® [ower capital and operating costs
Chicken

Shrimp, lobster,
fish slices
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# 2. Comparison of average specific energy
consumption in some dryers used in
the food industry.

Consumption/

453.6 kg/h Evaporation
Dryer type Steam  Electricity Investment

(KG) (KWh) (%)

Spray dryer T11-907 9% 100
Drum dryer 635-771 65 %0
Vacuum band dryer ~ 272-408 36 170
Microwave vacuum dryer 136-181 110 140
Freeze dryer 21318 230 900
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1 transfer system

2 vacuum pump

3 blocked carrier product

4 MW-vacuum chamber A (work cycle)
5 carrier entry

6 MW-vacuum chamber B (load cycle)
7 power supply / control box
for MW-vacuum chamber
8 control panel PLC control
9 dried product on carriers

I3 1. Schematic diagram of microwave vacuum dryer VT0850
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