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jing, China, Post Code: 100011), HUANG Xiang, XU Yan-qiang ( China Huadian Engineering ( Group) Co. Ltd. , Bei-
jing, China, Post Code: 100044)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 73 ~76

A direct air-cooled condenser consists of several direct air-cooled elements. A study of its elements is of major impor-
tance . Based on a practical engineering project, the flow and heat transfer performance of a 135 MW direct air-cooled con-
denser sample unit has been studied. By using a numerical heat transfer(NHT)software Fluent,a numerical simulation has
been performed of the air-cooled sample unit at its design and test operating conditions . The reason why the simulation re-
sults differ from the design and test data was analyzed. The simulation, analysis and study of the external air speed and
temperature field of the direct air-cooled condenser can be helpful for the optimized design of the systems in question. Key

words: direct air-cooled condenser, sample unit, numerical simulation, optimized design

FEM LT 25 LBk RE 2171 B LB % = Experimental Study of the Operation Performance of
Multi-elbow Pulsating Heat Pipes at Conventional Operating Conditions[ /], 7 ]/ YANG Hong-hai, WAN Qing,
HAN Hong-da ( College of Environment Science and Engineering, Donghua University , Shanghai , China, 201620) // Jour-
nal of Engineering for Thermal Energy & Power. — 2009,24(1). - 77 ~ 80

Two groups of pulsating heat pipes consisting of 40 thin copper tube elbows with an inner diameter of 1 and 2 mm respec-
tively were designed. Two loop types, closed or open, can be made available by opening or closing a valve in the pipe.
With R123, water and alcohol serving as working media respectively, liquid filling rate ranges from 15% to 95% and the
installation angle can be regulated freely. Through tests, analyzed and compared was the influence of the inner diameter,
working medium, liquid filling rate, heating angle and loop type of the multi-elbow pulsating heat pipe on its startup and
heat transfer performance at conventional operating conditions. Key words: pulsating heat pipe, number of elbows, loop

type, operation performance , influencing factor

R Im A2 s 4T B ISR b o (8] SR 4R 43 BC AR M A i K2 B 5T = Experimental Study of Intermediate Header Flow
Distribution Characteristics of a Supercritical Once-through Boiler Operating at Variable Pressures[ T, X ]/
ZHU Yu-qin (Technology Research Center of Petroleum Refinery Engineering, Xi’ an Shiyou University, Xi” an, China,
Post Code: 710065) , BI Qin-cheng, CHEN Ting-kuan (National Key Laboratory on Multi-phase Flows in Power Engineer-
ing, Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049)//Journal of Engineering for Thermal Energy & Power.
- 2009,24(1). - 81 ~ 84

In the light of the structural and parameter features of an intermediate header serving as a transition connection between
the spiral coil-tube water-wall at the lower part of the furnace and the vertical tube water-wall at the upper part of the fur-
nace in a 600 MW supercritical boiler, the distribution characteristics of gas-liquid two-phase flows in the intermediate
header of the supercritical boiler at a load of 35% ECR (Economical Continuous Rating) ,50% ECR and 75% ECR were
simulated by using an air-water test loop. Through observations and a high-speed photographic method, the flow pattern in
parallel branch tubes of a distribution header was measured and analyzed. By using a quick-closing valve and friction re-
sistance method , measured respectively were the phase and flow distribution among various branch tubes. The test results
show that at three operating conditions and with inlet dryness ranging from x = 0.7 to 0.95, the flow distribution of the
air-water two-phase flows passing through the parallel branch tubes of the distribution header is comparatively uniform,
and in most cases, the flow rate deviation is less than 10% . Key words: supercritical once-through boiler, header, distri-

bution characteristics, air-water two-phase flow
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fired Boiler under an Oxygen Combustion Mode[ T/],7{ ]/ WANG Xiao-hua, LIU Hao, QIU Jian-rong (National Key
Laboratory on Coal Combustion, Huazhong University of Science and Technology, Wuhan, China, Post Code: 430074 ),
SHENG Chang-dong ( College of Energy Source and Environment, Southeast University, Nanjing, China, Post Code:
210096)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 85 ~ 88

Oxygen combustion mode is a new type of clean combustion technology for the comprehensive control of pollutant emis-
sions from coal-combustion. The investigation of the heat transfer characteristics of a coal-fired boiler under the mode men-
tioned earlier is of the utmost importance for the reconstruction of old thermal power plants and retrofitting of new ones.
With a 300 MW coal-fired boiler in a power plant serving as an example, in the light of changes occurring to the physical
properties of combustion media under the new combustion mode and through an introduction of the concept of circulating
rate, proposed and identified were five pyrolysis reactions of CO,,H,0,0, and H; necessary to be taken into account un-
der the combustion mode in question. On this basis, corrected and developed was a new method for calculating the adia-
batic flame temperature and radiative heat transfer suitable for the combustion mode. The research results show that the
corrected radiative heat transfer calculation formulae display a good universality under the oxygen combustion mode . Under
the two types of dry and wet flue gas circulating mode, the adiabatic flame temperature decreases nonlinearly with an in-
crease of the circulating rate. When the circulating rates of the dry and wet flue gases are around 0.71 and 0.67 respec-
tively, flue-gas average temperature and radiative heat-transfer rate are obtained, which are identical to those of a conven-
tional combustion mode. Key words: coal-fired boiler, oxygen combustion, adiabatic flame temperature, radiative heat

transfer, heat transfer characteristics, circulating rate

0,/CO, SARPE FHE M AR IR R R M IR 225 43 H = Morphological Analysis of Low-temperature Nitrogen
Adsorption Isothermal Curves of Coal Coke Undergoing a Quick Temperature Rise in an 0,/CO, Atmosphere
[ F,7 ]/ LI Qing-zhao, ZHAO Chang-sui, WU Wei-fang, et al (College of Energy Source and Environment , Southeast U-
niversity , Nanjing,, China, Post Code: 210096)//Journal of Engineering for Thermal Energy & Power. — 2009,24(1) . -
89 ~ 94

By utilizing a sedimentation furnace test device with thermodynamic operating conditions similar to those of an actual pul-
verized-coal boiler and under the condition of quickly rising temperatures, prepared were coal coke samples in two com-
bustion atmospheres (0,/C0O, and 0,/N, ), with different oxygen concentrations and residence times. By using an AS-
AP2020M type of full-automatic specific surface area and porosimeter, determined were the low-temperature nitrogen ad-
sorption isothermal curves of various coal coke samples. The analytic results show that the shapes of adsorption isothermal
curves obtained from the coal coke samples under various conditions are all typical adsorption isothermal curves of Type II
(reversed S shape) . The coal coke has a relatively continuous and integral pore system with pore diameters ranging from
the smallest molecular grade (pore diameter about 0.86 nm) to the largest without an upper limit (relative).It can be
seen from an analysis of the shapes of the adsorption loop curves that the pore of the coal coke samples may contain many
blind pores ( cylindrical holes and parallel plate-shaped or cut-pointed ones with one closed end) that produce no adsorp-
tion loop curves, including a portion of cracking pores. It has been found that a change of combustion atmosphere causes
no marked changes in the formation and development of pores during the combustion of coal coke . However, compared with
the isothermal curves obtained from the coal coke samples in the 0,/N, atmosphere, those obtained in the 0,/CO, atmo-
sphere feature a slight difference, indicating a different pore diameter distribution of the coal coke samples in various con-
ditions. The test results have provided a certain basis for a further investigation of the combustion process of pulverized
coal in a high concentration CO, atmosphere and its difference from a conventional combustion mode. Key words: O,/

CO, atmosphere, quick temperature rise, pore structure, adsorption isothermal curve, adsorption loop curve



