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Overview of Chapter 6

Title: Title: Estimation of Manufacturing Cost Estimation of Manufacturing Cost 

Topics:Topics:
Methods to relate the total cost of manufacturing to five Methods to relate the total cost of manufacturing to five 
elements: 1) fixed capital investment,  2) cost of elements: 1) fixed capital investment,  2) cost of 
operating labor, 3) cost of  raw materials, 4) cost of operating labor, 3) cost of  raw materials, 4) cost of 
utilities, and 5) cost of waste treatment .utilities, and 5) cost of waste treatment .
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Factors Affecting the COMFactors Affecting the COM

Direct Costs Direct Costs 
Vary with production rateVary with production rate

Fixed Costs Fixed Costs 
Do not vary with production rateDo not vary with production rate

General Expenses General Expenses 
Costs associated with management levels not directly related Costs associated with management levels not directly related 
to the manufacturing process to the manufacturing process –– overhead burdenoverhead burden
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Factors Affecting the COMFactors Affecting the COM
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Factors Affecting the COMFactors Affecting the COM

FCIFCI –– Chapter 5 Chapter 5 CCTMTM or or CCGR GR 

CCRM RM 

CCUT UT 

CCWT WT 

CCOL OL 
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Factors Affecting the COMFactors Affecting the COM
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Factors Affecting the COMFactors Affecting the COM

Manufacturing Costs

( )0.280 2.73 1.23OL UT WT RMCOM FCI C C C C= + + + + (6.1)

( )RMWTUTOLd CCCCFCICOM ++++= 23.173.2180.0 (6.2)

COM without Depreciation –
Depreciation will be accurately estimated in Chapter 7

with depreciation as 10% FCI
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Factors Affecting the COMFactors Affecting the COM
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Factors Affecting the COMFactors Affecting the COM
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Labor Cost

2 0.5(6.29 31.7 0.23 )OL npN P N= + +

NOL = the number of operators per shift 

P = the number of particulate processing steps = 0 for 
liquid-gas processes.

Nnp = non-particulate processing steps – compression, 
heating/cooling, mixing, separation, and reaction
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Labor Cost
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Labor Cost

Example 6.2

Estimate the operating labor requirement and cost Estimate the operating labor requirement and cost 
of the THDA facility shown in Figures 1.3 and 1.5of the THDA facility shown in Figures 1.3 and 1.5
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EquipmentEquipment NumberNumber NNnpnp

CompressorsCompressors 11 11
ExchangersExchangers 77 77
Heaters/FurnacesHeaters/Furnaces 11 11
PumpsPumps 22 --
ReactorsReactors 11 11
TowersTowers 11 11
VesselsVessels 44 --

TotalTotal 1111
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Labor Cost

NNOLOL = [6.29 + (31.7)(0)= [6.29 + (31.7)(0)22+ (0.23)(11)]+ (0.23)(11)]0.50.5 = 2.97= 2.97

Number of operators required for one process per shift = 1095 / Number of operators required for one process per shift = 1095 / 245245
= 4.54.5

# of shifts/year/operator# of shifts/year/operator =  (49 wk/yr) (5 shifts/operator/wk) =  (49 wk/yr) (5 shifts/operator/wk) 
=  245 shifts/year/operator =  245 shifts/year/operator 

Total shifts per year       =  (365)(3 shifts per day) Total shifts per year       =  (365)(3 shifts per day) 
=  1095 shifts/year=  1095 shifts/year



20Labor Cost

Total Operators = (2.97)(4.5) = 13.4 Total Operators = (2.97)(4.5) = 13.4 ⇒⇒ 14 14 

Salary = $50,000/yr (2001 gulf coast average) Salary = $50,000/yr (2001 gulf coast average) 

COLCOL = (50,000)(14) = $700,000/yr= (50,000)(14) = $700,000/yr
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