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electric Water-Heating SyStem

■■ The electric heater costs $500 to buy and install, the electricity bill will be $600 per year, and 
the heater does not require regular maintenance.

■■ The heater will last 15 years. The removal and disposal cost will be $100.

For both options, all the future costs will be paid at the 
end of each year. Money is available to borrow from the 
local bank at an annual interest rate of 6%. The relevant 
data and parameters of the questions are summarized in 
Table 18.4.

Which system should the university choose based on 
economic considerations?

As with the car-purchasing example discussed above, 
we approach this question by determining the life cycle 
cost for each system and recommend the least costly 
alternative for decision making. However, because the 
solar heater has a longer economic life than the electrical heater, simply comparing the life cycle 
costs of the two systems is invalid; we would be comparing apples and oranges if we did that. 
One way to resolve this problem is to use the annualized cost method, so we will do that and then 
compare the costs of the projects on an average annual basis that is independent of the length of 
the asset’s lifetime.

Using this approach, we address this question in two main steps: first, by calculating the PV of 
the LCC of the projects, and second, by amortizing the PV of each project to find the annualized 
cost. The project with the lowest annualized cost is most economical and is therefore recom-
mended for adoption.

Step 1: Calculate the PV of LCC using this formula:

LCC = PV(rate, nper, pmt, fv, type)recurring +  
        PV(rate, nper, pmt, fv, type)residual + initial outlay

After inserting values from the parameters above, we get the following:

PV of LCC of solar heater = PV(0.06, 30, –100, , ) + PV(0.06, 30, , –300, ) + $5,000 
 = $6,428.72 

PV of LCC of electric heater = PV(0.06, 15, –600, , ) + PV(0.06, 15, , –100, ) + $500 
 = $6,369.08

Step 2: Apply the PMT function to annualize the cost using this formula:

Annualized cost = PMT(rate, nper, PV, fv, type)

After plugging in values, we get the following:

Annualized cost of solar heater = PMT(0.06, 30, –6,428.72, ) = $467

Annualized cost of electric heater = PMT(0.06, 15, –6,369.08, ) = $656

Table 18.4

Solar Heater Versus Electric Heater

Parameters Solar heater Electric heater

Purchase and installation costs $5,000 $500
Energy cost $0 $600
Maintenance cost $100 $0
Disposal cost $300 $100
Number of years in use 30 15
Discount Rate 6% 6%


