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                                       Part A [10 
Marks] 

Answer all the questions 
Question 1 

 
[10 marks] 

a) Explain the term “depreciation of a process equipment” and state three (3) 

requirements for a process equipment to be depreciated.                      (5 marks) 

b) Explain the following terms as applied in Process Engineering Economics?  

i) Scrap value of a process plant            (1 mark) 

ii) Service life of a process plant             (1 mark) 

c) Given that the current gross selling price of ammonia is $150/ ton. Estimate the 

fixed capital investment (FCI) for a 1,500ton/year ammonia plant whose Turnover 

ratio (TOR) is 0.65.  The plant will operate at a 95% stream time.          (2 marks)  

d) If OMR 10 of simple interest is payable at the end of a year on a loan of OMR100, 

what is the interest rate?                                                         (1 marks) 

 

 
Part B [30 Marks] 

Answer any two questions 

Question 2 [15 marks] 
The delivered-equipment cost for a fluid processing plant is $100, 000. The plant is to be 

constructed as an addition to an existing plant. Using the ratio factors provided on the 

table in the appendix and taking the piping (installed) as 48% and building as 15% of the 

delivered equipment cost, determine: 

i. the fixed capital investment 

ii. the total capital investment 

iii. the percentage of the fixed-capital investment that is due to cost of contractor’s 

fee 

iv. the percentage of the total capital investment that is due to yard improvements?  

v. the percentage of the total capital investment that is due to the working capital 

investment (Peters, Timmerhaus and West, 2011)      

Question 3 [15 marks] 
Sohar chemical company is 9 million kg of product. Estimate the manufacturing cost per 

annum under the following conditions:  

Fixed-capital investment = $4, 000,000  
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Utilities: 

MP steam = 50 kg/kg of product 

Purchased electric power = 0.9 kWh/kg of product.  

Filtered water = 0.083 m3 /kg of product.  

Operating labor = 12 persons per shift at $25.00 per employee-hour. 

Number of shift = 3  

Plant operates three hundred 24-h days per year.  

Corrosive liquids are involved (which means there will be need for regular repair and 

maintenance). A large amount of direct supervision is required. There is no cost incurred 

on patent, royalty, interest, rent charges, insurance, local taxes, operating supplies, and 

laboratory charges.  

Costs of power  $0.08/kWh 

Cost of raw materials  $0.25/kg of product 

Cost of filtered water  $2.26/m3 

Cost of MP steam  $1.5/kg 

Plant overhead costs  50 percent of the cost for operating labor 

Cost of direct supervision 15% of the operating labor 

Cost of repair and maintenance 6% of fixed capital investment 

Depreciation 10% of fixed capital investment 

 

Question 4 [15 marks] 
The total capital investment to build a plant is OMR 12,000,000 and the fixed capital 

investment of the process plant is OMR 9,523,810. Estimate the amount of working 

capital that will be needed for the project. 

Given that the total sales (s) of the first year is OMR 1.5 million, the overall cost of 

operations is OMR 0.5 million, and the depreciation is half the value of the income taxes 

(take ∅ to be 0.35), develop an illustrative tree diagram of the cash flow of the company 

showing all the necessary components. The manufacturing (m) fixed capital investment 

is projected to be three times the nonmanufacturing (n) fixed capital investment  (that is 

𝑚 = 3𝑛).      

Reference                                                                         

Couper, J.R. (2003) Process Engineering Economics. New York: Marcel Dekker, Inc. 

Peters, M.S., Timmerhaus, K.D. and West, R.E. (2011) Plant design and economics for 
chemical engineers. 5th edn. New York: McGraw-Hill. 
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MLO & Bloom’s Level of Complexity 

Q # MLO 
Address

ed 

Complexity Level Mark Remark 

1a 1 Understanding 5  

1b 1 Understanding 2  

1c&d 2,3 Understanding/Applying 3  

2 2 Applying/Analysing  15  

3 3 Analysing/Evaluating 15  

4 2,3 Analysing/Evaluating 15  

Appendix 

ESTIMATION OF TOTAL PRODUCT COST (SHOWING INDIVIDUAL 

COMPONENTS) 

Manufacturing cost = direct production costs + fixed charges + plant overhead costs  

A. Direct production costs  

1. Raw materials  

2. Operating labor  

3. Direct supervisory and clerical labor  

4. Utilities  

5. Maintenance and repairs  

6. Operating supplies  

7. Laboratory charges  

 8. Patents and royalties  

B. Fixed charges  

1. Depreciation  

2. Local taxes  

3. Insurance  

4. Rent  

C. Plant-overhead costs; includes costs for the following: general plant upkeep and overhead, 

payroll overhead, packaging, medical services, safety and protection, restaurants, recreation, 

salvage, laboratories, and storage facilities. 

 II. General expenses = administrative costs + distribution and selling costs + research and 

development costs  

 A. Administrative costs; includes costs for executive salaries, clerical wages, legal fees, office 

supplies, and communications 
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 B. Distribution and selling costs; includes costs for sales offices, salesmen, shipping, and 

advertising  

C. Research and development costs 

D. Financing (interest)  

III. Total product cost* = manufacturing cost + general expenses  

IV. Gross Earnings: Gross Profit = Total Income - Total Product Cost;  

Net Profit = (1- ∅) Gross Profit (Peters, Timmerhaus and West, 2011) 

 

Linear (Straight Line) Depreciation Method 

       

Declining Balance Depreciation Method  

𝑑𝑛 = (1- 𝛼)n-1 α V0                                                Vb, n = (1-α)n𝑉0 

 

 

 

 

The annual cash flow can be calculated from the formula below: 

𝐴𝑗 = (𝑠𝑗 − 𝑐𝑜𝑗)(1 − 𝜑) + 𝑑𝑗𝜑 

 

 

 

Gross Annual Sales (GAS) = Annual Production Rate × Selling Price 

TOR = Gross Annual Sales ÷ Fixed Capital Investment 

 

 

 

 

𝑃𝐵𝑃 =
𝑓𝑖𝑥𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

𝑎𝑛𝑛𝑢𝑎𝑙 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤
 

Fixed capital investment = Manufacturing + Non Manufacturing 

𝑅𝑂𝐼 =
𝑎𝑛𝑛𝑢𝑎𝑙 𝑛𝑒𝑡 𝑝𝑟𝑜𝑓𝑖𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
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Table 1 Ratio factors for estimating capital investment items based on delivered-equipment cost 

 

(Adapted from Peters et al., 2011) 
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Figure 1  A representative tree diagram describing the cash flow of an Industry (Peters, 

Timmerhaus and West, 2011) 
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