gbooboobobbon
Vol.8, No.25, 161/170(2009)

goooooooooooobooooon

OoOoO0*ooOoog**

An Energy Saving Method for Solvent Recovery Systems
Masahiro Urata, Toshiharu Kagawa

Abstract: This paper submits a method to improve the energy efficiency of solvent recovery systems. A higher superheating
of steam enhances desorption of solvent from active carbon. A certain amount of temperature drop due to the Joule-
Thomson’s effect accompanies with the steam flow through a valve connecting the steam to a desorption tower. The proposed
system includes a suitable re-heating devise in the downstream of the valve, which improves the energy efficiency of the
solvent desorption process. The rate of energy saving of the proposed system compared with conventional systems reaches
about 10 %.
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Fig. 1 Breakthrough curve
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Fig. 7 Heating energy efficiency
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Table 1 Experimental condition

Case-1 Case-2
Active carbon temperature, °C 97.2 96.9
Steam temperature, °C 1289  109.9
Steam specific enthalpy, kl/kg 2734 2697
Steam flow rate, kg/h 2.818  3.162
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Table 2 Energy consumption in two cases

Case-1 Case-2
Active carbon temperature, °C 972 96.9
Steam temperature, °C 1289 1099
Steam specific enthalpy, kl/kg 2734 2697
Steam flow rate, kg/h 2818  3.162
Specific enhalpy of 20 “C water, kJ/kg 84 84

Energy reqirement at boiler, ki/h 7468 8262
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Table 3 Costs and crude oil required for steam generation

5000
84
2751
13335

Rate of steam generation, kg/J

Specific enhalpy of 20 “C water, kJ/kg
Steam specific enthalpy, kl/kg

Energy reqired for steam genration, kJ/h

Heat generation by clude oil-A, MJ/h 36.7
Boiler efficiency, % 7468
Crude oil-A consumption, L/h 427
Energy cost, JPY/year 74848 X 10°
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Table 4 Comparison of energy costs for re-heating

Steam heater
Energy requirement, MJ/h
Amount of steam for re-heating, kg/h
Steam price, JPY/kg

147.5
70.2
4300

Energy cost, JPY/year 1051 X 10°
Electric heater

Energy requirement, MJ/h 147.5

Electric power for re-heating, kW 41

Unit price of electricity, JPY/kWh 12X 10°

Energy cost, JPY/year 1723 X 10
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Fig. 15 Effects of steam saving in a plant
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