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pump.
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Table 1. Estimation of initial investment for waste heat reovery system using heat pump

Absorption Heat Pump Vapor Compression Heat Pump
Ttems o Material and o Material and
Specifications Labor Cost Specifications Labor Cost
(X10°%) (x10"%)
Heat Pump 1,120,000kal/hr 100,000 500,000kcal/hr 60,000
Heat Exchanger 500,000kcal/hr 33,800 500,000kcal’hr 33,800
Cleaning System - 12,000 - 12,000
Hot Water Tank 20ton(FRP) 4,000 20ton(FRP) 4,000
Fibrous Residue
Removal Equipment - 10,000 ) 10,000
Wastewate;r Treatment _ 5,000 _ 5000
Equipment
Hot Water

. . 927L.PM X 30M X 11kW 2X1,100 | 808LPM X 30M X 11kW 2X1,100
Ciculation Pump

Condensate Pump 22LPM X 30M X 2.2kW 2 X450 -
Water Circulation Pump | 834LPM X 20M X 7.5kW 2X950 j 834LPM X 20M X 7.5kW 2x950

Wastewater 695ALPM X A0MX 15kW|  2X900 |695LPM><40MX 15kW/|  2%900

Supply Pump
Wastewater Drain Pump | 695LPM X 20M X 11kW 2X850 | 695LPM X 20M X 11kW 2X850
Expansion Tank - 600 - 600
Plumbing Work - 35,000 - 35,000
Atomatic Control - 5,000 - 6,000
Electric Work - 8,000 - 12,000
Total - 221,900 - 186,000

Table 2. Basic conditions for the evaluation of economi profitability

Items Conditions
-Wastewater flowrate=1,000ton/day
Basic Conditions -Decrease of wastewater temperature by heat recovery=10C

-Working days=27days/month

-Electric power rate=55.76%/kWh
(Basic charge=4,920%/kWh)
-Steam entbalpy=658kcal/kg(pressure=6kgf/cn’)
-Steam cost=12,019%#/ton
-B/C oil
: heating value=9,900kcal/!

Energy Conditions

and Cost : cost=300.525/1
-LNG
. heating Value=11,000kcal,Nm3
: cost=463%/Nm*(as of 2000. 6. 1)
-Boiler efficiency=82%%
Absorption Vapor Compression type
-Hot water heating up 50—~70( A4 T=20C) 50—60(4T=20C)
Heat Pamp -cop L6 55
-Driving energy Steam Flectric power
System ~Driving energy 695,000kcal/h 91.720kcal/h
consumption (106.6kW)
-Servie year J 10 10
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Table 3. Evaluation of economic profitability and payout period for waste heat recovery system using

heat pump
Profitability Evaluation
Monthly Charge
Dyeing Heat Used Energy Electricity | of Interest and Profit Payour
Industrial Pump Energy Saving(A) | Expense(B) | Depreciation for| (A-B-C) Period
Complex | Type (X10™%/ | (x10%/ Initial (x10*%/ |(vear/month)
month) month) Investment month)
(X 10°%/month)
# Vaor - eam 6564 5,197 2325 ~959 -
Compression
Absorption | Steam 5,524 1,108 2,774 1,642 11.25/135
Vapor B/C 12,090 5,197 2,325 4,568 3.39/41
#2 | Compression| LNG 16,764 5,197 2325 9242 168/20
J Absorption B/C 10,003 1,108 2774 6,121 302/36
LNG 13,871 1,108 2,774 | 9983 1.85/22
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