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QUESTION 10 1 points

Using Nox and Hoy, and the data given in Question 8, what is htin ft (to 1 decimal place e.g. 1.2)?

QUESTION 11 10 points

Show how you obtained the h7in Question 10 using Nox and Hpy, by uploading your working (as a Word file, as a pdf file or as a
picture). Make sure you show all units in your calculations.

Attach File

Browse Local Files Browse Content Collection

QUESTION 12 1 points

Using the data given in Question 8, what is the percentage of the total resistance that comes from the gas phase?

Save Answer

Save Answer

Save Answer
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QUESTION 13 2 points  Save Answer

Show how you obtained the percentage of the total resistance that comes from the gas phase in Question 12, by uploading your
working (as a Word file, or as a pdf file, or as a picture).

Attach File

Browse Local Files Browse Content Collection
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QUESTION 1 11 points

Petroleum distillate is pumped from one large diameter tank to another higher tank, via a pumping station in an oil refinery. The
petroleum is pumped at a speed of 2 m s through a 150 m long pipeline of 100 mm internal diameter. The vertical distance
pumped is 20 m. The sum of the entry, exit and other component losses is equivalent to 5 times the velocity head.

Fluid density is 760 kg m™"

Friction factor, f, for the pipe is 0.0075.

Show how you obtained the required pressure to be developed across the pump (in bar), by uploading your working (as a Word file,
or as a pdf file, or as a picture). Make sure you show all units in your calculations.

Attach File

Browse Local Files Browse Content Collection

QUESTION 2 3 points

Using the data given in Question 1, what is the fluid power required (unit in kW) (to 2 decimal places e.g. 1.23)?

Save Answer

Save Answer
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QUESTION 3 3 points  Save Answer

Using the data given in Questions 1 and 2, what is the shaft power required (unit in kW) (to 2 decimal places e.g. 1.23), assuming a
pump efficiency of 70%?

QUESTION 4 8 points  Save Answer

Based on the information given in Question 1, the higher tank needs to be periodically drained back to the lower tank through the
same pipeline but with the pump by-passed. Assume the loss coefficients and friction factors are the same in both directions.

Show how you obtained the flow rate at which the tank will drain (in m3h" ), by uploading your working (as a Word file, or as a pdf
file, or as a picture). Make sure you show all units in your calculations.

Attach File

Browse Local Files Browse Content Collection
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QUESTION 5 12 points

Oil flows through a pipeline made of stainless steel, connecting oil storage and the main plant building. Length of the pipe, L, is 50
m. Oil inlet temperature is 130°C and outlet is 65°C. The pipe is not thermally insulated and the ambient air temperature is 20°C
(average spring conditions). Wind effect and the conduction resistance through the steel pipe wall can be neglected. Consider that

the wall steel surface is oxidized (radiation emissivity is 0.79). Outside area of the pipe is 87.3 mZ2. Air can be treated as an ideal gas.
Using the appropriate data from the Table Q5 below and showing appropriate calculation procedure explained in the lecturing
material, you are required to calculate the heat losses to the surrounding due to convection and radiation for the given conditions.
TABLE Q5

Density of oil at 100°C 800 kg m3

Viscosity of air at 20°C 1.8x10-5N s m2

Radiation emissivity of polished steel 0.07

Radiation emissivity of aluminium foil 0.04

Molecular mass of air 29 kg kmol!
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QUESTION 6 8 points
Using the text in Question 5, the appropriate data from Table Q5 and showing appropriate calculation procedure explained in the
lecturing material, calculate the heat losses to the surrounding due to convection and radiation, if the pipe has insulation of cork
that provides the outer surface pipe wall temperature of 30°C.
Attach File
Browse Local Files Browse Content Collection
QUESTION 7 5 points

Discuss the results obtained in Question 5 in terms of how were the heat losses influenced by insulation of the pipeline. Using the
appropriate data from Table Q5, propose measures that would significantly reduce radiation heat losses in both cases.

Attach File

Browse Local Files Browse Content Collection
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QUESTION 8 1 points

A gas stream containing 3% of component A is passed through a packed bed column in which 99% of A is removed using pure

water. The absorber operates at 25 °C and 1 atm, and the gas and liquid fluxes are 20 mol 2 h" and 100 mol ft2 b respectively.
Assume isothermal operation and neglect changes in gas and liquid flow rates.

The equilibrium equation is y* = 1.3 x at 25°C, and kxa and kya are 60 and 15 mol -3 h™1 mol fraction, respectively.
Using Noy and Hoy, what is htin ft (to 1 decimal place e.g. 1.2)?

QUESTION 9 10 points

Show how you obtained the hrin Question 8 using Ngy and Hoy, by uploading your working (as a Word file, or as a pdf file, or as a
picture). Make sure you show all units in your calculations.

Attach File

Browse Local Files Browse Content Collection
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