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Tab. 3 Comparison of program result and operation parameters

5.14 5.08 1.2%

kg *s™! 11.06 11.07 0.1%

kW 2 479 2473.2 0.2%
kW 2217 2216.2 0.1%
kW 10.4 9.585 7.8%
kW 262.2 238.2 9.2%

/% 10.2 9.24 9.4%
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tion pressure hits 0.3896 MPa the system as a whole and the flash vaporization-dual working medium section will
all have their maximum output power being 6249.2 and 429.2 kW respectively. The thermal efficiency will first in—
crease and then decrease with an increase of the flash vaporization pressure but continuously grow with a rise of the
pressure of the dual working medium. Among them the thermal efficiency of the dual working medium cycle is in-
variably lower than that of the combined cycle. In the most cases that of the single flash vaporization cycle is basi—
cally equal to that of the combined cycle while the law governing the variation of the exergy efficiency is identical to
that governing the variation of the net output power. Key words: low temperature waste heat steam combined cy—

cle flash cycle dual working medium cycle thermodynamic analysis

1 350 MW = Analysis of the Design of a Thermal System for a 1350
MW Secondary Reheat Power Generator Unit YAN Wei—ping ZHAO Yong-ming LI Haixin ( College
of Energy Source Power and Mechanical Engineering North China University of Electric Power Baoding China
Post Code: 071003) LIU Li-heng ( Guodian Science and Technology Research Institute Nanjing China Post
Code: 210000) // Journal of Engineering for Thermal Energy & Power. —-2014 29(1). -35~40

With the design coordination between both sides of the boiler and steam turbine being taken into account in a com—
prehensive way set up was a 1350 MW secondary reheat unit principle thermal system. For different configurations
of the feedwater pump steam turbines a calculation and analysis were performed with the influence of two versions of
feedwater pump-purposed steam turbines on the reheat steam flow rate heat rate of the unit and design of the rehea—
ter etc. being quantitatively analyzed namely back pressure and extraction type and condensing type steam tur—
bine. It has been found that under the rated load operating condition the steam flow rates of the primary and sec-
ondary reheater of the back pressure and extraction type feedwater pump steam turbine thermal system are 266 and
289 t/h smaller than those of the condensing type one thus making for the design of the convection heating surface
of the boiler. Compared with the steam inlet temperatures of No. 4 and 5 heaters in the condensing type steam tur—
bine system those of the back pressure and extraction type steam turbine thermal system will lower by 350 and 297
°C respectively favorable for the design and operation of the heaters. However the heat rate of the back pressure
and extraction type steam turbine thermal system version is 6 kJ/kW. h higher than that of the condensing type
steam turbine thermal system version. Under the partial load operating conditions the calculation results show that
the primary and secondary reheat steam flow rates of the back pressure and extraction type steam turbine thermal
system is still lower than those of the condensing type steam turbine thermal system and the heat rate of the former
is still a bit excessively high. Key words: secondary reheat thermal system design of the convection heating sur—

face in a boiler feedwater pump—-purposed steam turbine
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an ORC ( Organic Rankine Cycle) System ZHANG Li-na ZHU Tong WANG Hai-ying HUANG Xiao—
yan ( College of Mechanical and Energy Source Engineering Tongji University Shanghai China Post Code:
201804) //Journal of Engineering for Thermal Energy & Power. —2014 29 (1). -41 ~45

On the basis of the theory for designing organic Rankine cycle thermal systems and in combination with the Matlab
2010a platform and Refprop 8.0 database prepared was a program for calculating the thermal performance of a low
grade waste heat power generation ORC system. With the design of a flue gas and hot water type ORC system ser—
ving as an example such application functions of the program as working medium selection thermal calculation of a
cycle of a system and preliminary equipment type selection etc. were exhibited. It has been found that the program
can facilitate to analyze compare and optimize a thermal system. Key words: organic Rankine cycle computational

program working medium selection thermal calculation of a cycle

= Study of the Feasibility of the Operation of Steam-driven Pumps
for a Heat Supply Air-cooled Unit YANG Jiadin GE Zhi-hua DU Xiaoze YANG Yong-ping ( College
of Energy Source Power and Mechanical Engineering North China University of Electric Power Beijing China Post

Code: 102206) //Journal of Engineering for Thermal Energy & Power. —-2014 29(1). -46 ~52

In the light of the situation that the heat supply and extraction pressures of heat supply air-cooled steam turbines are
excessively high in most cases especially those of the condensing type ones which had been modified for heat sup—
ply proposed was a mode for the operation of steam-driven pumps during which the steam extracted from the air—
cooled steam turbines was first introduced into back pressure type steam turbines to do work and drive the feedwater
pumps and then to provide heat. With a real unit in a power plant in Shanxi province serving as an example a cal-
culation program was prepared to conduct a check calculation of the exhaust steam pressure and the steam flow rate
extracted for heat supply under the rated load operating condition and the off-design operating conditions respective—
ly. Tt has been found that with the heaters in the heating network serving as the heat sink for the back pressure type
steam turbines to drive the feedwater pumps the output power of the back pressure type steam turbines can be stabi-
lized capable of meeting the power demanded by the feedwater pumps and not influencing the heat supply process.

Compared with the cost-effectiveness of the operating mode in which motorized pumps are adopted that of the mode
in which steam-driven pumps are employed is better. At the rated main steam flow rate the net heat rate of the unit
will drop by about 182 kJ/kW. h. The calculation result of the investment repayment period shows that if the above—
mentioned operating mode is adopted all the modification cost and investment in the equipment items can be paid
back in around three years. Key words: air-cooled unit heat supply steam-driven feedwater pump off-design op—

erating condition energy saving



