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Fig. 1 The diagram of utilizing boiler flue
gas residual heat
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Fig. 2 The turbine thermodynamic process line .
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Tab. 1 The parameter changes of thez — 1th heater after utilizing residual heat
IKJ + kg~ Ic Ikg s /kPa
5 2879.9 0.01 107.3 0.07 506. 5 0.02 259.0 0.01
6 2744.2 0.34 86.2 1.00 486.0 0.96 125.2 0.25
7 2620.9 6.63 66.3 0.01 468.5 18.42 57.2 2.25
8 2504.8 5.78 39.7 0 444.2 17.59 24.6 0.97
2341.9 1.51 - - 444.2 17.59 4.9 -
9 24.2 kW 0.7%
3.350 MW

3.325 8 MW
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2
Tab. 2 The condensing flow changes

/kg*s™! 444,183  17.59

Ikg+s™! 85.76  —17.59

3

Tab. 3 The irreversible loss changes

/KW« K ! kW

S W, 19.39 2.98 5781.4 888. 1

0, 343 266.40 -142.49 102 344 877.1 -42 482.04

Yo, 8.64

343 294.43

128.35 2 576.1 38 268.04

-11.15 102 353 234.6 -3 325.8
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ses gradually. A smaller transducer radius results in a larger sound field distribution and descaling scope. As trans—
ducer radius increases the effective descaling scope gradually focuses on the area perpendicular to transducer cen—
ter. When ultrasound transducer radius is S0mm the descaling efficiency at the area perpendicular to transducer ul-

trasound center reaches the maximum of 95.56% . Key words: ultrasonic descaling ultrasound transducer radius

= An Energy-saving Calculation Method Using the Second Law of
Thermodynamics and its Applications ZHOU Shao=xiang KONG Wei-ying LIU Hao( School of Energy
Power and Mechanical Engineering North China Electric Power University Beijing China Post Code: 102206)
LIU Yu-me( Beijing Xing You Engineering Project Management Co. Ltd Beijing China Post Code: 100080) //

Journal of Engineering for Thermal Energy & Power. —2016 31(4) . =12 ~16

In view of the problems related to the energy conservation analysis using the first law of thermodynamics a general
method of energy-saving calculation was deduced based on the second law of thermodynamics in this paper. It was
demonstrated that the energy-saving is essentially proportional to the reduction of the total entropy production from
the improved energy utilization system. Specifically for the thermal power unit the corresponding calculation model
of the total entropy production was given. For an ultra—supercritical unit with constant fuel input the calculation for—
mula of energy-saving through reusing the exhaust waste heat to heat the condensed water was deduced and it fur-
ther showed that the reduction of the total entropy production of the unit is proportional to the reduction of the total
heat loss. It implies that the energy-saving calculation based on the second law of thermodynamics can be made
through comparing the overall thermal balances of the system before and after the energy-saving improvement is ap—
plied. Case analyses have verified the validity and the practicability of the method proposed. Key words: energy—

saving entropy production waste heat utilization fuel specific consumption analysis
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