熱交換器分析 (能研碩一)
Due: Nov. 10, 2009
Home Work 4. 
1. Which of the following two tube arrangements generally yields better heat transfer performance under the same flow conditions?  Explain the possible reasons for the differences of these two arrangements.      [image: image1.png]



2. A cross-flow plate-fin and tube heat exchanger is used to cool 30oC air.  The air passing through the plate fins with a frontal velocity of 3.0 m/s.  The frontal area measured 2.0m (width) by 0.32 m (height).  The depth of the heat exchanger is 111 mm.  The plate fin thickness is 0.12 mm, 811 fins/m fin density (surface #8 in the attached figure).  The tubes are 2.0 m long with 12.7 mm collar diameter and 10.7 mm inside diameter, equally spaced on 32 mm diameter centers (ST = 32 mm, SL = 27.713mm), four rows deep, 10 tubes per row.  The surface area ratio of the outer surface versus inner surface (Ao/Ai) is 37.85.  The 6oC cooling water flows equally into the 40 tubes, with a flow rate of 2.0 kg/s.  All tubes and fins are made from copper (k = 390 W/m(K), the tube wall resistance is thus negligible.  Assuming the heat transfer coefficient of the cooling water (hc) = 2000 W/m2K, Find: (a) the heat transfer coefficient of the air side (hh), (b) the overall heat transfer coefficient (Uo) based on air side surface area, (c) what is the air outlet temperature? 
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