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Part I. Explanation (28%)

1. Dew Point Temperature:






2. Fuel Efficiency:

3. Water Activity:








4. Tempering:
Part II. Problems (72%)

1. Please describe the drying of bio-material (Food) at various stages. (22%)
2. Calculate the rate of fuel consumption (kg/hr) required to heat 1,000 CMM of outside air at 30℃dry bulb temperature and 80% relative humidity to a dry bulb temperature of 50℃.  Diesel fuel is used for heating, which enthalpy of combustion is 42,000 kJ/kg.  The efficiency of the heater is about 95%. (25%)

3. A fluidized-bed is being used to dry diced carrots.  The product enters the dryer with 80% moisture content (wet basis) at 25℃.  The air used for drying enters the dryer at 120℃ after being heated from ambient air with 80% RH at 20℃.  Estimate the production rate when air is entering the dryer at 700 kg dry air/hour and product leaving the dryer is at 10% moisture content (wet basis).  Assume product leaves the dryer at the wet bulb temperature of air.  Air leaves the dryer 10℃ above the product temperature. (25%)
Part III. Bonus (30%)

1. How can we do to avoid the automobile’s windshield foggy problem? (15%)

1. Please describe the operating theory of freeze drying. (15%)
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