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I1. Engineering Economy (50 points)

i
,/.x;\:m,’ Before considering replacing a current facility with a new one, an analyst needs to carry
Z i out some analyses for the facility. Table 1 lists estimated information based on the base year
-R”;ﬁb ; of 2012 (= Year 0). Assuming that the before-tax minimum attractive rate of return (MARR)
:’f" is at 10%, the inflation rate (f) for recent years is estimated to be 3%, and the total price
; escalation (e) for recent years is estimated to be 6.09%, cost of capital for market value (MV)
n | loss in the beginning of each year is set to equal to MARR, and tax rate is 5%, please
:}‘-5 f complete the following analyses:
o Table 1: Information for current facility
End of MYV, end of Annual
year yeark expenses
2012 60000 | - 0
2013 35000 4000
2014 20000 5000
2015 10000 6000
2016 6000 8000
2017 3000 12000
2018 0 16000

(1) Determine the differential price inflation (e”) (5 pt).

(2) Calculate the before-tax annual cashflows in real dollars (10 pt).

(3) Tabulate the before-tax annual Total marginal Cost (TC) (10 pt) and Equivalent
Uniform Annual Cost (EUAC) for the facility in actual dollars (20 pt).

(4) According to the results obtained from (3), which year end is the best time to replace
the facility (5 pt)?

** To find Present value given Future value (P/F) at the first 10 years, discount rate:

i=2% i=3% i=4% i=5% i=6% =8% =10% i=12% i=15%
Year 1 .9804 .9709 9615 .9524 .9434 .9259 .9091 .8929 .8696
Year 2 9612 9426 .9246 9070 .8900 .8573 .8264 1972 7561
Year 3 .9423 9151 .8890 .8638 .8396 7938 7513 7118 6575
Year 4 9238 .8885 .8548 .8227 7921 7350 .6830 6355 5718
Year 5 9057 8626 .8219 7835 7473 6806 .6209 5674 4972
Year 6 .8880 .8375 .7903 7462 7050 - | .6302 .5645 .5066 4323
Year 7 .8706 .8131 7599 7107 .6651 .5835 5132 4523 3759
Year 8 .8535 7894 1307 .6768 6274 .5403 4665 4039 3269
Year 9 .8368 7664 .7026 .6446 .5919 .5002 4241 3606 2843
Year 10 .8203 7441 .6756 .6139 5584 4632 3855 3220 2472
** To find Present value given Annuity (P/A) at the first 10 years discount rate:
=2% i=3% =4% i=5% =6% i=8% i=10% i=12% i=15%
Year 1 0.9804 0.9709 0.9615 0.9524 0.9434 0.9259 0.9091 0.8929 0.8696
Year 2 1.9416 1.9135 1.8861 1.8594 1.8334 1.7833 1.7355 1.6901 1.6257
Year 3 2.8839 2.8286 2.7751 2.7232 2.6730 2.5771 2.4869 24018 2.2832
Year 4 3.8077 3.7171 3.6299 3.5460 3.4651 3.3121 3.1699 3.0373 2.8550
Year 5 4.7135 4.5797 44518 43295 [ 42124 3.9927 3.7908 3.6048 3.3522
Year 6 5.6014 ~ | 54172 5.2421 5.0757 49173 | 4.6229 4.3553 4.1114 3.7845
Year 7 6.4720 6.2303 6.0021 5.7864 5.5824 5.2064 4.8684 4.5638 4.1604
Year 8 7.3255 7.0197 6.7327 6.4632 6.2098 5.7466 5.3349 4.9676 4.4873
Year 9 8.1622 7.7861 7.4353 7.1078 6.8017 6.2469 5.7590 5.3282 4.7716
Year 10 8.9826 8.5302 8.1109 7.7217 7.3601 6.7101 6.1446 5.6502 5.0188
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