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Fig. 1 Comparison of the flow characteristics of No. 1
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Fig. 2 Arrangement of the spiral riser and

boiler in Yaomeng power plant before and

after the modification
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3 1600 MW
1
2 o
600 MW
1
Tab. 1 Main parameters of the boiler
/t+h™! /MPa I /t+h™! /MPa /C /MPa /C I
1 970 25.4 571 1 649 5.2 339 5.01 569 294
2
Tab. 2 Elementary analysis of the fuel
C, /% H, /% 0,./% N, /% S,.1% A, 1% M, /% V% Qu o /MJ * kg ™!
56.22 3.58 5.78 1.01 0.85 23.06 9.5 37.42 21.65
600 MW
H > Al A
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Fig. 5 Overall arrangement of the boiler
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Tab. 3 Main calculation results of the boiler at various loads
BMCR BRL 75% BMCR 50% BMCR 30% BMCR 25% BMCR
/teh™! 1970 1 808 1223 985 591 493
/teh™! 1 649 1512 1 058 867 533 412
/teh™! 1 852 1 700 1 149 925 591 493
/teh™! 56 53 35 27 0 0
/teh™! 56 53 35 27 0 0
/C 571 571 571 571 550 546
/C 339 331 322 327 333 336
/C 569 569 569 569 493 487
/°C 423 423 399 383 349 338
/C 477 476 459 434 370 364
/C 547 546 543 532 479 469
/°C 294 287 264 253 226 219
/C 332 326 307 299 270 264
/C 1412 1391 1 260 1171 1002 991
/C 1011 992 874 806 660 643
( ) 1C 129 124 12 108 103 97
/MPa 25.4 25.27 22.82 15.56 10.7 9.6
3 .
o 600
MW N
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With CO, serving as the refrigeration agent experimentally studied were the boiling heat exchange characteristics of
a low temperature fluid inside a micro-channel having an inner diameter of 0. 6 mm and 1.5 mm respectively and
quantitatively analyzed was the influence of various parameters under various operating conditions on the heat ex—
change coefficient when the low temperature fluid flows through the pipeline under the test condition. The research
results show that the model proposed in the literature ’ has a relatively high prediction precision. When the error
was controlled in a range of 30% the theoretical prediction precision ratio ( ratio of the test data and those obtained
from the model) of the heat exchange coefficient before the dry-out takes place can be up to 79.8% and the aver—
age deviation can be up to 21.8% while after the dry-eut has taken place the theoretical prediction precision ratio
of the heat exchange coefficient can be up to 18.4% and the average deviation can be up to 59.9% . Key words:

carbon dioxide heat exchange coefficient dry-eut boiling heat exchange of a flow

600 MW = Development of the Design of a 600 MW Low
Mass Flow Speed Supercritical Pulverized Coal-fired Boiler With a Vertical Tube Coil ZHANG
Man ZHANG Hai LU JunH4u WU Yu=in ZHANG Da-ong ( Education Ministry Key Laboratory on Thermal Sci-—

ence and Power Engineering Department of Thermal Energy Engineering Tsinghua University Beijing China Post

Code: 100084) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -267 —273

Analyzed were commonly seen specific features of several water wall arrangement modes of supercritical pulverized
coalfired boilers tangentially and wall opposed combustion modes and principles for choosing the key parameters of
a vertical tube coil water wall and designed and developed was a low mass flow speed vertical tube coil 600 MW su-—
percritical pulverized coalired boiler. Under the full load operating condition the design mass flow speed of the wa—
ter wall was 940 kg/m’s. The version under discussion adopted the low mass flow speed vertical tube technology de—
veloped by the Siemens Company. In combination with such merits as simple in the structure of vertical water walls
and the self-compensated characteristics of the working medium at a low mass flow speed the throttle orifice was re—
moved thus avoiding the complex structure of both water walls and lower headers and at the same time eliminating
the safety hazard as the tube walls have exceeded the allowable temperature created by any clogging in the structure
of the throttle orifice during operation. An intermediate mixing header was provided between the upper and lower
water wall in the furnace to mix with the working medium coming from the lower part of the furnace and minimizing
the temperature deviation at the working medium side caused by non-uniform heat absorption and difference in the
structure of the furnace. Finally the authors described the structure of the boiler under discussion and predicted its

performance. Key words: 600 MW supercritical low mass flow speed vertical tube coil design
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