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Part I. Explanation (Please list its Chinese term and SI unit) (28%)
1.Ton of refrigeration:








2.Freeze Concentration:
3.EER:












4.Thermoelectric Cooling:
Part II. Problems (72%)

1. What is the mechanical vapor-compression refrigeration system? (24%)
2. What is the absorption refrigeration system? (12%)

3. Why IQF can keep the quality of the frozen food material? (12%)

4. Why the CFC products were banned by the Montreal Protocol on Substances that Deplete the Ozone Layer? (12%)

[image: image1.jpg]Table A.2.6 Approximate Heat Evolution Rates of Fresh Fruits and Vegetables

When Stored at Temperatures Shown

Watts per megagram (W/Mg)?

Commodity 0°C 5°C 10°C 15°C
Apples 10-12 15-21 41-61 41-92
Apricots 15-17 19-27 33-56 63-101
Artichokes, globe 67-133 94-177 161-291 229-429
Asparagus 81-237 161-403 269-902 471-970
Avocados — 59-89 — 183-464
Bananas, ripening — — 65-116 87-164
Beans, green or snap — 101-103 161-172 251-276
Beans, lima (unshelled) 31-89 58-106 - 296-369
Beets, red (roots) 16-21 27-28 35-40 50-69
Blackberries 46-68 85-135 154-280 208-431
Blueberries 7-31 27-36 69-104 101-183
Broccoli, sprouting 55-63 102-474 — 514-1000
Brussels sprouts 46-71 95-143 186-250 282-316
Cabbage 12-40 28-63 36-86 66-169
Cantaloupes 15-17 26-30 46 100-114
Carrots, topped 46 58 93 117
Cauliflower 53-71 61-81 100-144 136-242
Celery 21 32 58-81 110
Cherries, sour 17-39 38-39 — 81-148
Cherries, sweet 12-16 28-42 — 74-133
Corn, sweet 125 230 331 482
Cranberries — 12-14 — —

Cucumbers — — 68-86 71-98



5. Calculate the cooling load (kcal/hr) present in a walk-in chamber, caused by the heat evolution of 10,000 kg of banana stored at 10℃. (12%)

Part III. Bonus (30%)
A cold storage room is being maintained at 2℃ using a vapor-compression refrigeration system that uses R-134a.  The evaporator and condenser temperatures are -20 and 40℃, respectively.  The refrigeration load is 10 tons.  Calculate the mass flow rate of refrigerant, the compressor power requirement, and the C.O.P..  Assume the unit operators under saturated conditions and the compressor efficiency is 90%.
