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1. 1.3 kg/s of 98% sulfuric acid is to be pumped through a 25 mm diameter pipe, 30 m long, to a tank 12 m 

higher than its reservoir. The viscosity of acid is 0.025 Ns/m2 and the specific gravity of acid is 1.84. (1) 

What is the flow type in this system? (2) Using R/ρu2 = 0.0057 to calculate the friction loss, what is the 

total head and power needed for this system.? 

 

2. A steel pipeline, 2-in, schedule 80 pipe, contains saturated steam at 121.1 oC. The line is covered with 

25.4 mm of insulation. The average k for steel is 45 W/mK and k for insulation is 0.182 W/mK. Assuming 

that the inside surface temperature of the metal wall is at 121.1 oC and the outer surface of insulation is at 

26.7 oC, calculate the heat loss for 30.5 m of pipe. 

 

3. An insoluble wet granular material is dried in a pan 0.457 by 0.457 m and 25.4 mm deep. The material is 

25.4 mm deep in the pan, and the sides and bottom can be considered to be insulated. Heat transfer is by 

convection from an air stream flowing parallel to the surface at a velocity of 6.1 m/s. The air is at 65.6 oC 

(dry bulb temperature) and has a humidity of 0.01 kg H2O/kg dry air. The wet bulb temperature is 28.9 oC. 

Using (2.83x10-3 + 4.56x10-3xH)xT to calculate the humid volume. Please estamite the rate of drying for 

the constant-rate period. 

 

4. Ammonia gas (A) is diffusion through a uniform tube 0.1 m long containing N2 gas (B) at 1.0132x105 Pa 

pressure and 298 K (the figure shown below). At point 1, PA1 = 1.013x104 Pa and at point 2, PA2 = 

0.507x104 Pa. The diffusivity DAB = 0.230x10-4 m2/s. Calculate the flux J*A and J*B at steady state. B


