熱交換器分析 (能研碩一)
Due: November 3, 2009
Home Work 3. 
1. Briefly explain what is “Compact Heat Exchangers”? 
2. Explain the heat transfer enhancement mechanism of the "Louver fin" geometry, applied in air side heat transfer enhancement.
3.  (25%) Hot and cold air streams flow into a cross flow compact heat exchanger.  The cold air stream enters the heat exchanger at a frontal velocity of 1.5 m/s, at 20oC (air density (1 = 1.2 kg/m3) and leaves at 28oC (density (2 = 1.17 kg/m3).  The air average viscosity, ( = 1.83(10-5N(s/m2; specific heat, Cp=1.005 kJ/kg(K; k = 0.026 W/mK; Prandtl No. Pr = 0.7.  As shown in the following figure, the heat exchanger is LHX = 1.2 m long, HHX = 1.5 m high and WHX = 1.2 m wide.  The warm air and cool air streams are separated by 0.3 mm thick stainless steel parting sheets.  The parting sheet spacing is b1 = 6.0mm for the cold air side, and b2 = 5.0 mm for the hot side. The cold air channels are formed by 0.1 mm steel (k = 15 W/mK) fins in equilateral triangular shape. The hydraulic diameter of the triangular channel is 3.867 mm, and the compactness ( = 1200 m2/m3.  Find: (a) What is the cold air side heat transfer coefficient, hc = ? (b) The overall surface efficiency (() for the cold side surface = ? (c) What is the total pressure drop of the cold air side (accounting for the contraction and expansion effects)?
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