แนวข้อสอบ Heat Transfer 2/2553

1) Steam at 320(C flows in a stainless steel pipe whose inner and outer diameter are 5 cm and 5.5 cm, respectively. The pipe is covered with 3 cm thick glass wool insulation. Heat is lost to the surrounding at 5(C by natural convection, with heat transfer coefficient of 15 W/m2.K. Taking the heat transfer coefficient inside the pipe to be 80 W/m2.K, determine the rate of heat loss from the steam per unit length of the pipe. Also determine the temperature drops across the pipe shell and the insulation.

2) Hot water at an average temperature of 60(C and an average velocity of 0.6 m/s is flow through a 5 m section of a thin-walled hot water pipe that has an outer diameter of 2.5 cm. The pipe passes through the center of a 14 cm thick wall filled with fiberglass insulation (k = 0.035 W/m.K). If the surface of the wall are at 18(C, determine (a) the rate of heat transfer from the pipe to the air in the rooms and the (b) the temperature drop of the hot water as it flows through this 5 m long section of the wall. (Ans 23.5 W, 0.02(C)
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3) An apple is approximately 6.5 cm in diameter. It is initially at temperature of 25(, then it is placed in a refrigerator where the temperature is 5(C, the convective heat transfer heat transfer coefficient is 5 W/m2.K. Estimate the time required for the center of the apple to reach 7(C. How much heat must be removed by the refrigerator to effect this cooling ? The apple properties are Cp = 3.8 kJ/kg.K, k = 0.7 W/m.K, and ( = 990 kg/m3
4) A long cylinder with its diameter of 0.1 m. initially at a uniform temperature of 1000 K, is suddenly quenched in a large, constant-temperature oil bath at 350 K. The cylinder properties are k = 1.7 W/m.K, C = 1600 J/kg.K, and ( = 400 kg/m3, while the convection coefficient is 50 W/m2.K. Calculate the time required for the surface of the cylinder to reach 500 K.
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