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Fig. 3 The schematic diagram of variation of

temperature difference in preheater
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the design parameters of the axial flow fan a fan model with a rotating speed of 9 000 r/min was designed based on
the original blade profile and a fan model with a rotating speed of 8 000 r/min was also designed based on a bowed
blade profile both blade profile lifting force coefficients being 0. 72 and 1. 02 respectively. A study of the flow field
and performance of both fans was performed through numerical simulation and tests. It has been found that under the
operating condition nearing the design load the performance of both prototype and bowed blade profile model is ba-
sically identical and the error of the total pressure is about 6% . Under the condition of the fan models being operat—
ing at the half rotating speeds the aerodynamic noise of the bowed blade profile fan model will decrease by 1.4 dB
as compared with that of the original blade profile fan model while the aerodynamic performance of both fan models

is basically kept unchanged. Key words: axial flow fan bowed blade profile fan performance noise

- ORC = Thermal Performance Analysis of a Low Tempera—
ture Steam-Solar Energy Dual Heat Source ORC ( Organic Rankine Cycle) Power Generation System
YANG Xinde DONG Si-han HUANG Feifei ( College of Mechanical Engineering Liaoning Engineering Tech—
nology University Fuxin China Post Code: 123000) ZHANG Bo ( Huayou Industry Company Liaohe Petroleum
Prospecting Bureau Panjin China Post Code: 124010) //Journal of Engineering for Thermal Energy & Power.

-2016 31(1). —105 -110

To fully recover the low temperature waste heat steam in the tail end of the mineral reserve hot mining process pro—
posed was a novel type low temperature steam-solar energy dual heat source ORC system utilizing the heat quantity
from solar energy to replenish the apparent heat of the heat source in the preheater to reduce the heat exchange tem—
perature difference. According to the first and second law of thermodynamics a thermodynamic model for the system
in question was established a program was prepared and an analysis and comparison of the thermal performance of
the system were conducted. The calculation results show that to use a supplementary heat source can effectively re—
duce the heat exchange temperature difference thus remarkably enhancing the thermal performance of the system.

When R245fa is used as the working medium in the dual heat source cycle system compared with the basic ORC
system to choose a preheater with its temperature difference at the cold end being relatively small in the system can
make its exergy efficiency remarkably increase. When the temperature difference at the cold end of the preheater is
30 K and both systems adopt respectively five kinds of cyclic working medium the thermal performance of the dual

heat source systems are all higher than that of the basic ORC system and the thermal performance of the dual heat
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source ORC system using R236fa as its working medium is optimum. Key words: dual heat source organic Ran-

kine cycle cold-end temperature difference working medium thermal performance

= Design and Applications of the Ultra Low Emissions of Flue
Gases From a 1 000 MW Coal-fired Boiler Unit MENG Wei LI Qing-yi HU Da-qing ( Zhejiang Heav—
en-and-earth Environmental Protection Engineering Co. Ltd. Hangzhou China Post Code: 310003) GAO Xiang
( National Key Laboratory on Clean Utilization of Energy Sources Thermal Energy Engineering Research Institute
Zhejiang University Hangzhou China Post Code: 310027) //Journal of Engineering for Thermal Energy & Power.

-2016 31(1). —111 -116

To realize the ultra low emissions of flue gases from a 1 000 MW coal-fired boiler unit in a power plant the following
flue gas ultra low emission technical version was applied: low nitrogen burners were used in the denitration process

catalysts were added into the SCR ( selective catalytic reduction) reactors lowdow temperature ESPs ( electronic
static precipitator) and wet type electronic precipitators were employed to remove the dust and the interactive sprin—
kling technology was used to remove the sulfur. After this technical version has been put in practice the flow path
for discharging the flue gases from the boiler unit can be given as follows: the flue gases outgoing from the outlet of
the boiler adopting low nitrogen burners will in turn flow through the economizers SCR reactors air preheaters the
desuperheating section of tube type heat exchangers and the lowdow temperature ESPs and then enter into the ab—
sorption towers afterwards pass through the wet type ESPs and the temperature rise sections of the tube type heat
exchangers and go into the smoke stacks. After the technical version had been executed the emissions concentra—
tions of the main pollutants tested at the inlets of the smoke stacks including NO, soot and SO, arrived at 25. 83
mg/Nm® 1.61 mg/Nm’ and 22.08 mg/Nm”’ at an oxygen concentration of 6% respectively thus making the pollu—
tant emissions concentrations of the coal-fired boiler unit meet the requirements stipulated in the emission standard

for natural gas turbines. Key words: ulira low emissions pollutant natural gas turbine unit standard

1 045 MW = Study of the Adjustment to
the Combustion in a 1 045 MW Ultra-supercritical Boiler Burning Bituminous Coal With a High Volatile
Content Instead of Lean Coal and Its Engineering Practice LI De-bo ( Electric Power Science Research

Institute Guangdong Power Grid Company Guangzhou China Post Code: 510060) DI Wan-eng LI Xin GUO



