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Fig. 1 Schematic diagram of the structure of the furnace in a 350 MW supercritical W-{lame boiler and
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1

Tab. 1 Analysis of coal quality for use in computation

1% 1%
Quer ! MJ kg™
Mdl‘ le‘ Ad!‘ FCdr C ar Hdl‘ Odl‘ N‘dr S‘dr
8.0 8.97 32.98 50.05 52.73 1.35 0.42 0.53 3.99 19 450
2

Tab. 2 Settings under the operating conditions calculated and the calculation results of partial

parameters at the outlet of the furnace

R, /Ry =15% /43.89%  R,/R, =25% /33.89% R, /Ry =28.35% /30.54% R, /R, =35% /23.89%

1% 15 25 28.35 35

/mes ™! 16.9 28.1 31.9 39.4

1% 43.89 33.89 30.54 23.89

/mes™! 45.8 35.4 31.9 25.0

I 1230 1218 1201 1195

0,/% 2.51 2.53 2.55 2.57

NO, /mg*m > 6% 0, 820 825 804 817
3 N

Fig.3 Flow filed temperature field and flue gas component volumetric fraction field calcualted in the furnace
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Experimentally studied were the heat transfer characteristics of water in an oblique bare downcomer with an inclina—
tion angle of 45 degrees at a pressure a mass flow speed and an external wall heat load ranging from 11.5 ~ 28
MPa 450 -1 550 kg/( m’*s) and 50 —585 kW /m” respectively. The test results show that the wall temperature of
the oblique downcomer features a non-uniform distribution along the circumferential direction of the tube. In the
subcritical pressure zone the wall temperature on the top and bottom surface of the oblique downcomer is obviously
different and the dryness difference between the top and bottom surface of the oblique downcomer is comparatively
big when the wall temperature soars. In the nearing critical pressure zone the wall temperature distribution at vari—
ous top and bottom surfaces of the oblique downcomer is similar and the dryness difference between the top and bot—
tom surface of the oblique downcomer is very small when the wall temperature skyrockets. In the supercritical pres—
sure zone the heat transfer is intensified in the quasi-eritical pressure zone and under some operating conditions the
influence of the pressure may change the action of the heat load. In the high enthalpy value zone the wall tempera—
ture on the top surface of the oblique downcomer may somewhat decrease. On the basis of the test results a critical
dryness correlation formula in the subcritical and nearing critical pressure zone and an intensified convection heat
transfer correlation formula at a supercritical pressure were obtained. Key words: oblique downcomer wall tempera—

ture pressure heat load

350 MW W / = Study of the Proportion of the Air Distribution Between
the Arch and Wall Portion in a 350 MW Supercritical Multi-ejection Staged Combustion W-shaped Flame
Boiler ZHU Qun-yi ZENG Ling-yan CHEN Zhi—chao ( College of Energy Science and Engineering Harbin
Institute of Technology Harbin China Post Code: 150001) ZONG Qiu-dong ( Shandong Electric Power Engineer—
ing Consultancy Institute Co. Ltd. Jinan China Post Code: 250013) KUANG Min ( College of Sea Transportation
Ningbo University Ningbo China Post Code: 315211) //Journal of Engineering for Thermal Energy & Power.

-2016 31(5). - 118 ~ 123

For a 350 MW newly built supercritical W-shaped flame boiler adopting the multi-ejection staged combustion tech—
nology the influence of the ratio between the secondary air flow rate passing through the arch portion and the tertiary
air flow rate passing through the wall portion ( R2/R3) on the in{urnace flow combustion and NOx formation was
investigated when the ratio above mentioned was 15% /43. 89% 25% /33. 89% 28.35% /30. 54% and 35% /

23.89% respectively. It has been found that when R2/R3 is 15% /43.89% the flow field inside the furnace is mis—
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aligned and the depth of the air flow in the arch portion going down is small especially the air flow along the rear
arch going downwards can only reach the tertiary air zone in the wall portion. With an increase of the ratio R2/R3

the misalignment degree of the flow field will become alleviated and the flow field will also become more symmetri—
cal. However when the ratio R2/R3 increases to 35% /23.89% the depth of the air flow in the arch portion going
down will be excessively big thus making the pulverized coal flow tend to scour the ash cooling hopper in its middle
part and the temperature in the ash cooling hopper is relatively high therefore likely resulting in a slagging in the
ash cooling hopper. With the symmetry of the flow field in the furnace the temperature of flue gases at the outlet of
the furnace and NOx emissions level being taken into a comprehensive consideration the ratio R2/R3 should be
properly chosen as 28.35% /30.54% . Key words: W-shaped flame boiler multi-ejection staged combustion tech—

nology secondary and tertiary air flow ratio numerical simulation

= Study of the Influence of New Type Water Inlet Struc-
ture on the Characteristics of a Solar Power Stratified Water Tank WANG Zidong ZHANG Hua
WANG Chong-yuan ( College of Energy Source and Power Engineering Shanghai University of Science and Technol-
ogy Shanghai China Post Code: 200093) YAN Qian-wen ( College of Energy Source and Environment Engineer—
ing Southeast University Nanjing China Post Code: 210096) //Journal of Engineering for Thermal Energy & Pow-

er. —2016 31(5). —124 ~128

The heat storage technology is an important part of the solar concentrating power heat utilization. The medium and
low temperature heat storage technology with water serving as the heat storage medium is one of the key technologies
for use in solar concentrating power heat utilization systems. A new type inlet flow equalizer was designed and a test
rig was set up for testing the thermodynamic characteristics of a heat storage water tank. At an initial water tempera—
ture of 50 °C and inlet water temperature of 20 °C the thermodynamic characteristics of the heat storage water tank
at various flow rates were analyzed and contrasted. It has been found that the flow equalizer can enhance the stratifi—
cation effectiveness of the stratified heat storage water tank and the efficiency of the water tank. At a same flow rate
at the inlet the thermal stratification efficiency of the water tank will first increase and then decrease. With an in—
crease of the non-dimensional time the exergy efficiency of the water tank will gradually decrease. In addition the
exergy efficiency of the water tank will first increase and then decrease with an increase of the flow rate. When the
non—dimensional time equals to 0.6 and the flow rate at the inlet is 1. 14 L/min 3.16 L/min and 6. 11 L/min re—
spectively the exergy efficiency of the water tank will be 85.9% 90.7% and 83.9% respectively. Key words:

heat storage water tank thermodynamic characteristics exergy efficiency thermal stratification MIX number



