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Ch.E. 453 Fall 2007 Exam #1 Problem #1
Solution M aster David C. Drown 9/24/2007

Title:  Heat Exchanger Cost Estimate

Given : see table in computations section

Approach :

(a) Determine size scaling exponent from the two data points

(b) Size scale 500 ft? unit to new size 950 ft?
(c) Use M&Sindex to forcast future price 3 quarters into future 2
21 points per quarter 2 quarters forecast
Computations : 1st Qtr. 2008 = 1446.6 4th Qtr. 2007 =  1425.6
Reactor  Size material date | Cost | M&S
A 500 SST 2007 $ 9,460 1383.6
B 2000 SST 2007 $ 20,000 1383.6

(a) price of size 2000 = price of size 500 * (2000/500)*n
(rearrange) 2”n = price of size 2000/ price of size 500

(take log's to solve for n) n =In(price of size 2000/price of size 500) / In(2000/500)
size exponentn = || 0.5400 (= In($20,000 /$9,450) /In(4)

(b) Estimated cost for 950 ft* unit

current cost of newT $ 13,379 = $9,460 * (950/500)70.54 $13,400 2 quarters forecast
(c) Forecasst price for January 2008 =$13,379 * (1435.6/1383.6) $ 13,785
Total Cost $ 13,988 round off answer = || $ 14,000 $ 13,800
Prob. #1 correct answers: correct method: answer Median Average Std. Dev.
141019 20 $13,776 20.0 187 25

8@30Qtr's 14 @2Qtr's Possible = 20



Ch.E. 453 Fall 2007 Exam #1 Problem #2

Solution M aster David C. Drown 9/24/2007

Title : Product Manufacturing Cost as function of production rate
Given :

Variable Costs 68%

Total Annual Product Cost $2,400,000

Annual production 1,000,000 Cases

TPC $ 2.40 per case

desired Annual production 1,250,000  Cases

Approach :

Calculate variable costs dependent on per case produced
Calculate fixed costs independent of production rate

Computations :
a) current production costs $1,632,000 per year variable costs
= per Nozzle Variable Costs * Nozzles made per year
$768,000 per year fixed costs $0.77
$1.63 per case variable costs
b) increased production costs
$2,040,000 per year variable costs

Fixed Costs per case = $0.61 = Fixed Costs / Nozzles made per year
Total Annual Fixed + Variable Costs =  $2,808,000 per year $2.2464
Total $2.25 per case ANSWER

correct answers: correct method:

16
Median Average  Std. Dev.
20.0 17.2 49

Possible= 20



Ch.E. 453 Fall 2007 Exam #1 Problem #3

Solution Master David C. Drown
Title : Onion Ring Fryer Oil Recovery
Given : daily production  days/year Value
1,100 275 $2.97

galons/ day days/ year $'s/ galon
Approach : Use Turn Over Ratio
(&) Turn Over Ratio = Annual Sales/ Fixed Investment
(b) Assumetypical industry turn over ratio ~ 1.0

Computations :

Fixed Capital Investment = Annual Oil Savings / 1.0

round off answer = $ 900,000
Student assumed Turn Over Ratio's
2.00
Average Turn Over Ratio
0.8 1.00
0.80
Average FCI 0.50
$7,961,411
correct answers: correct method:
71010 3
Median Average Std. Dev.
19.5 15.2 7.2

Possible= 20

9/24/2007

Oil savings
$898,425
= $'s/year

1.0

21
COrrect answers:

$ 898,425 1

$ 449,213

$ 898,425 5
$ 1,123,031 1
$ 1,796,850



Ch.E. 453 Fall 2007 Exam #1 Problem #4

Title :

Given :

Approach :

Computations :

$19,200
$7,105
($3,800)

answer a)

Solution Master David C. Drown 9/24/2007 38985
Antifreeze Company Income Statement
datain problem statement, reproduced in Income Statement below
organized by income, deductions, surplus
Income
Sales $15,100
Total Income $15,100
Deductions = beginning value + made - ending value
Cost of Goods Sold $8,600 = 1,300 + 18,900 - 1,600
Beginning Inventory, Sept. 30 $1,300
Manufactured during October $18,900
Ending Inventory, Oct. 31 $11,600
Salaries $3,000
Delivery Expenses $700
Rent $400
Other expenses $1,200 neglecting inventory
Total Deductions $13,900 $5,300
Profit before provision for income taxes | $1,200 | $9,800
earned surplus on Sept. 30 $800 $10,600
Total Surplus on October 31 || $2,000 ||= beginning surplus + Oct. profit retained
correct answers:
2 6
$20,600 High
$6,518  Average Median Average Std. Dev.
$800 Low 6.0 8.1 5.9
answer b) Possible= 20



Ch.E. 453 Fall 2007 Exam #1 Problem #5

Solution M aster David C. Drown 9/24/2007
Title : Water Pump Installed Cost Estimate
Flow Pressure
Given : item gpm psi Ibf /in’ Date M&S
Pump 900 250 2002 1102.5
m’/s kPa frompsi * 6.894
0.0568 1723.7 97.89 m®/s x kPa

Approach :
a) Purchased Equipment cost from Fig. 12-20 and M&S index time update
Capacity factor = flow * pressure
M&S Index from handout and P&T Table 2 pp 238

b) Installed cost by % factors Table 5 pp 244 25% 60%
Computations : factor Cost, Jan. 2002 1383.6 M&S
a) Equipment Pump 225000 $30,000 $37,649
Installation 0.425 $53,650
A) Installed Equipment = $53,650 Cost, 2" Qrt. 2007
round off answer = $54,000
Alt. Plus 10% delivery $59,000
correct answers:  correct method: answer % installation
7 13 $46,709 42.3%
Median Average Std. Dev.
17.5 15.2 6.1

Possible= 20

42.5%



