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Fig. 1 Structure of two types of burner
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Tab. 1 Expression formulae of various signs in the

control equation

[ r S
1 0 0
L ey
ax
T )\/cp St
1 u— N« s/m’; p— Pa;
;— : g— m/s’; T—
K; A— W/(m*K);ec,— J/
(kg K);S;— °
PDF( ) ’
Ve (puf) = Vo [y /o) V] (2)

Ve (o f2) = Vo Ly /o) V1 + Ca, (V) -
CipCe/Df? (3)

:f=(Zi_Ziox)/(Zifuel_Ziox)
Zlox_ l’ ’Zifuel
i Y
m’ /s’ e— m’ /s’
p =pk’le kg/(m+s); f—Ff fo=r-
1 o~C, C, 0.85.2.86 2.0,
8 .
1 2
Ve ( ) = G - 4an’c, T’
3(a +0,) - Co, Ve =a e
(4)
G— W; a— ;o
C— ( _
1~+1);n— ; o,—Stefan — Boltzmann (
- ) (5.67 x10™® W/(m® *
KY)) . k-
7
1.3

4.5 mo 1~ 9

Fig. 2 Schematic diagram of the zone calculated

by using the model
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Fig. 3 Comparison of the temperature fields inside
the furnace using the two type of burner
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Fig. 4 Comparison of the CO gas concentration field

inside the furnace using the two types of burner
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Fig. 8 Comparison of the CO concentrations inside

the combustion chamber using type A burner
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desulfurization aerosol process parameter influence

= Optimization Methods for Designing the Flue Gas and Air System
of a Boiler LU Ming LI Shuang-jiang ( Hebei Electric Power Prospecting and Designing Research Institu—
te Shijiazhuang China Post Code: 050031) //Journal of Engineering for Thermal Energy & Power. —2013 28( 3) .
-288 ~291

At present for a unit using a dry slag discharging system the excessive air leakage of the dry slag discharging sys—
tem is not counted in the traditional design and calculation of the flue gas and air system causing the efficiency of
the boiler being lowered during its actual operation and the capacity of the forced draft fan chosen being excessively
large. To this end a method for designing and optimizing flue gas and air systems to overcome this problem was
presented. On the basis of the traditional calculation of flue gas and air systems the influence of the unorganized air
leakage of the dry slag discharging system on the boiler efficiency was quantitatively analyzed. Through an optimiza—
tion of the design method the unorganized air leakage of the dry slag discharging system can be counted in the cal-
culation of the flue gas and air system of the boiler offering guidnce in selecting the capacity of the air preheater in
advance to reduce the flue gas losses of the boiler and guarantee the boiler efficiency. In the meantime the air quan—
tity of the forced draft fan of the boiler can be determined more rationally and the parameters of the forced draft fan
can be lowered thus reducing the manufacturing cost and enhancing the operation cost-effectiveness. Through appli—
cations in the actual engineering projects 8 800 tons of coal can be saved in each year for a single unit with expen—
ses of RMB 44 million yuan being avoided and for each unit electric power of 797 500 kWh and expenses of RMB
398750 yuan can be saved annually. Key words: dry slag discharging boiler air leakage energy saving and emis—

sions reduction air preheater forced draft fan

= Study of the Non-premixed Type Swirling Combustion Characteristics
WANG Kai JIANG Jianguo GUAN Hai-bin SUN Rongfeng ( Energy Source Research Institute Shandong
Provincial Academy of Sciences Jinan China Post Code: 250014) //Journal of Engineering for Thermal Energy &
Power. —2013 28(3). -292 ~295

Established was a mathematical model for calculating the combustion characteristics of a non-premixed type swirling
burner and then numerically simulated were two burners with different structures with relevant combustion tests be—
ing conducted on a hot-state model test rig and the thermal parameters being measured and compared with the cal-
culation results. The research results show that the high temperature zones in the combustion chamber of both burn—

ers all assume a dual peak type distribution and there exist return flow zones in the center of the furnaces where the
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axial speed is relatively small. The gas combustion speed of the burner with a structure integrating a cross flow and
a swirling one will be quicker than that with a structure adopting a single swirling flow and the high temperature
zone in the combustion chamber will have a larger volume and an even more uniform flow. The test results are in rel—
atively good agreement with the calculation ones. The method under discussion can be used for calculating the com—
bustion of various non-premixed type burners. Key words: non-premixed swirling burner numerical simulation

hot-state test

= Lubrication Performance and Velocity Characteristics of a
Multi-oil-pad Hydrostatic Thrust Bearing with a Sector-shaped Cavity YU Xiao-dong QIU Zhixin LI
Huan-huan TAN Li ( College of Mechanical and Power Engineering Harbin University of Science and Technology
Harbin China Post Code: 150080) // Journal of Engineering for Thermal Energy & Power. —2013 28(3) . —296

~300

The lubrication performance of a multi-oil-pad hydrostatic thrust bearing with a sector cavity is conspicuously influ—
enced by the velocity and if it is designed improperly the lubricating oil film may be fractured and dry friction may
result and if worsened the hydrostatic bearing may fail due to friction. In the light of such a problem the fluid dy—
namics and lubrication theory were applied to numerically analyze the velocity characteristics of such parameters as
the pressure flow rate and oil film thickness in the oil cavity etc. As a result the law of the velocity influencing the
lubrication parameters of the multi-oil-pad hydrostatic thrust bearing with a sector-shaped cavity was obtained thus
making it possible to avoid the occurrence of such a failure. The research results show that with an increase of the
rotating speed of the rotary work bench the lubricating oil flow rate caused by the action of both inertia force and
centrifugal force will also increase therefore the oil flow rate going out from the oil cavity will increase and the pres—
sure in the cavity will drop resulting in a thinner oil film thickness and fracture of the oil film and causing dry fric—
tion with a failure of the hydrostatic bearing due to friction. The foregoing can offer basic data for design lubrication
and tests of a hydrostatic thrust bearing and realize a prediction of its lubrication performance and velocity character—
istics thus attaining the aim of reducing the economic losses. Key words: velocity characteristics sectorshaped

cavity multi-oil-pad hydrostatic thrust bearing lubrication performance

= Analysis of the Thermal Cost-effectiveness of the Ex—
haust Steam of the Steam-driven Induced Draft Fan of a Utility Boiler When Introduced into Deaerators
YANG Yanding SHI Qi-guang JIN Rong ZHAI Shu-wei ( College of Energy Source and Environment En—

gineering Shanghai College of Electric Power Shanghai China Post Code: 200090) //Journal of Engineering for



