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Tab. 1 Technical parameters and calculating results of the 0.5( v, - t)) ( - ) (9)
unit under the rated load operating condition L=,
:tg\th\t"\tw_ N N
MW 300 ~ ’tg\th‘t w ~
/teh! 939.961 A °
/MPa 0.981
/teh! 200
kW 134 156.6
/°C 130/70
/C 15.77
/MPa 0.424
kW 7 723.48
( ) 0.7
kW 7 723.48
/MPa 0.454
/teh! 200. 607
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5 Fig. 3 Chart showing the flow path of the check

calculation of the thermal system at the mode of the
feedwater pumps driven by back pressure steam

turbines when the heat load is being changed
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1
D_(r’l t,) =(7, =1, 70% 0.981
B At MPa. 200 t/h .
70%

At=(71,~-t,) (71, -1,) /ln

At

g=— o
RATCI000M )

530.8 kg/s;c,—

kI/(kg * C)

Tab. 2 Design parameters of the heat supply network system

2

1300 m*; M—

0=At/AC AL —

2 700
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t, 68
1y 50
T’ 130
77 70
7, -12
tk, 18
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Fig.4 Chart showing the temperature of water
returned from the primary and secondary heat

supply network system
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PPy kW; P,—
kW; P o— kW; P .—
Py=P. -Pyy (13) kW; n,—
Py, = waq Ik, 0.85.
3
Tab. 3 Comparison of the pressures of the supply and demand under the off-design
conditions at the mode of steam — driven feedwater pumps
/MPa
/MPa 704.971 t/h 751.969 t/h 798.967 t/h 845.965 t/h 939.961 t/h
1.000 0 0.424 5 0.566 7 0.543 0 0.5199 0.497 4 0.454 1
0.9333 0.3412 0.543 0 0.518 5 0.494 6 0.471 4 0.426 9
0.866 7 0.2713 0.516 8 0.4913 0.466 6 0.442 7 0.397 2
0.800 0 0.213 2 0.487 4 0.461 1 0.4356 0.4111 0.364 6
0.733 3 0.165 5 0.454 5 0.427 3 0.401 1 0.376 0 0.328 8
0.666 7 0.126 6 0.417 3 0.389 4 0.362 6 0.337 1 0.289 6
0.600 0 0.095 4 0.3752 0.346 7 0.3196 0.2939 0.246 6
0.5333 0.070 7 0.327 4 0.298 6 0.271 4 0.246 0 0.200 0
kW
939. 961 t/h
4 o
P, =P, (14) N
3
13~14 5 . 5
(15) . .
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A ke/h; ho~he,— Fig.5 Net heat rate difference between the
kI kg by — operation of the electrically-driven pumps and
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Tab. 4 Comparison of the cost-effectiveness of the operation of steam turbine — driven pumps and electrically — driven pumps

at various heat supply loads when the rated main steam flow rate is supplied

0.5333 0.600 0 0.666 7 0.7333 0.800 0 0.866 7 0.9333 1.000 0
kW 278 416.49 275 309.47 272 225.54 269 135.34 266 050.77 262 956.01 259 878.38 256 796.79

kW 9476.66 9476.66 9476.66 9476.66 9476.66 9476.66 9 476.66 9 476. 66
kW 268 939.83 265 832.81 262 748.88 259 658.68 256 574.11 253 479.35 250 401.72 247 320.13

/kJ * kWh ™! 7295.66  7380.37 7466.42  7554.68 7644.89  7737.58 7 832.02 7 928.92

kW 268 035.72 265 345.38 262 670.85 259 993.69 257 313.36 254 649.55 251 982.44 249 316.18

/kJ + kWh™! 7 116.34 7 210.15 7 300.98 7 390. 51 7 479.57 7 568.13 7 657.17 7 746.90
4.2 o
6
° Tab. 6 Investment payback periods at various main
(17) ° steam flow rates
HR
AbszAi (17) /teh™! / /
a4
751.969 512.703 5 3.12
L Ab— ke/kWh; AHR—
845.965 529.320 6 3.02
kJ/kWh; ¢,— q, =292
892.963 538.408 9 2.97
70 kJ /kg.
939.961 545.794 9 2.93
o 150
5 o
5
1200
(18) .
5
Tab. 5 Distribution ofthe operation duration of the
steam turbine-driven pumps for the unit during (1)

the heating period with the heat load

t 0.53 0.60 0.67 0.73 0.80 0.87 0.93 1.00

/ 10 10 10 15 15 15 30 45 : 75% ~ 100%

50% ~100%

S, = 2, AbyPts(i ) (18)

1S, D Ab,—

i kg/kWh; P,— o
i kW; ,— (2)
i h; s— /kgo
1 600 .
182 kJ/( kWh) .
6 160 ~240 kJ/( kWh)
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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



