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Part I. Explanation  (Please list its Chinese term and SI unit) (28%)

1. Bulk Density:









2. Viscosity:

3. Reynolds Number:







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

1. Use the relationship between shear stress and shear rate to describe the difference between Newtonian and Non-Newtonian liquids.  Besides, use the Herschel-Bulkley Model to express the characteristics of  Newtonian and various Non-Newtonian liquids. (25%)
2. Potato flakes (moisture content = 80% wet basis) are being dried in a counter-current flow drier.  The moisture content of the air entering the drier is 0.08 kg of water per 1 kg dry air.  The moisture content of air leaving the drier is 0.28 kg of water per 1 kg dry air.  The air flow rate in the drier is 200 kg dry air per hour.  100 kg of wet potato flakes enter the drier per hour.  At steady state, answer the following:

(a) Please draw the system diagram.

(b) What is the mass flow rate of “dried potatoes”
(c) What is the moisture content, dry basis, of “dried potatoes” exiting the drier? (24%)
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3. A centrifugal pump, located above an open water tank, is used to draw water using a suction pipe (8 cm diameter).  The pump is to deliver water at a rate of 0.02 m3/sec.  The pump manufacturer has specified a NPSHR of 3 m.  The water temperature is 21℃, vapor pressure is 2.487 kPa and atmospheric pressure is 101.3 kPa.  Calculate the maximum height the pump can be placed above the water level in the tank without cavitation.  A food process equipment located between the suction and the pump causes a loss of Cf = 15.  All other losses may be neglected. (23%)
Part III. Bonus (30%)

1. What is the title of the textbook we used in class?  Who are the authors? (12%)

2. A food product is being frozen in a system capable of removing 4,500 kJ of thermal energy.  The product has a specific heat of 4 kJ/(kg·℃) above the freezing temperature of -2℃, the latent heat of fusion equals 275 kJ/kg, and the frozen product has a specific heat of 2.5 kJ/(kg·℃) below the freezing temperature of -2℃.  If 10 kg of product enters the system at 18℃, determine the exit temperature of the product. (18%)
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