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Abstract The friction factor unit was studied to find a more economic alternative compared to the conventional 30 mmAgq/m.

The pipe and pump for cooling water piping used in a failing were selected, and the friction factor unit was changed to

calculate the pipe diameter and the brake shaft power. Based on current electric charges, After the brake shaft power was

converted into operational costs based on current electric charges, then an economic analysis was conducted considering

that incorporated the initial installation costs and operational costs for the pump.
We found that the friction factor unit when using 20 mmAg/m is more economical than that with 30 mmAq/m, if the piping

is used for more than 4 years. The small friction factor unit is desirable when the piping is used for quite a long period

of time, and the selection of a more economic friction factor unit should considering the period of usage will be important.
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Fig. 1 Flow chart of the cycle simulation.
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Table 1 Pump models by Hyosung goodsprings
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A B Motor  Shaft
Model efficiency efficiency power power
(%) (%) kW) (kW)
iLP 150~250  216.2 21.7 22 159
iLP 100~315  206.7 24.5 22 19.1
iLP 200~250 199.3 27.5 30 24.1
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Fig. 2 Efficiency curve for iLP 150
(30 mmAg/m).
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Table 2 Changes in energy cost over time
Electricity bill(won/kWh)

Trial year

Summer Winter Spring/fall
1980. 11. 19 48.79
1986. 2. 22 47.95
1995. 5. 1 50.1 383 41.1
2005. 12. 28 64.4 48.5 52.4
2013. 11. 21 81 59.2 79.3

Table 3 Calculations from the program

1.Jn.it ' Pipe Developed Pipe Pump
friction diameter head standard power
(mmAg/m)  (mm) (meter) kW)
20 216.2 21.7 250 A 11.5

25 206.7 24.5 250 A 12.7

30 199.3 27.5 200 A 15.9

35 193.2 304 200 A 17.9

40 188 335 200 A 18.7
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Table 4 Calculations of each energy cost from unit

friction
The amount used The cost of
per year pump power per year
(kWh) (won)
60,720 4,230,666
67,056 4,672,127
83,952 5,849,356
94,512 6,585,124
98,736 6,879,431

Table 5 Difference of pump power between
programs and hand calculations

Pump power Pump power
Unit friction calculated by calculated by Difference

(mmAg/m) Programs hand on (%)
(kW) (kW)

20 11.5 11.43 0.6

25 12.7 12.73 0.2

30 15.9 15.64 1.6

35 17.9 17.79 0.6

40 18.7 18.60 0.5
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