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1 HEIL
A 1
° 2 Fig. 1 3D — model of tubesheet beam strip
2
Fig. 2 Mechanical model of tubesheet beam strip
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TS1.0,
4 N
1 000 MW
5 N
1 o 5 1 000 MW
. N Fig. 5 Upper beam strip of condenser tubesheet
of 1 000 MW nuclear power unit
1
Tab. 1 Main geometric dimensions of beam strip
/mm /mm /mm /mm /mm /mm /mm /mm
30 0.47 24 154.34 14 643 6 32 666.5 18 471
4.1 o
( K, =50 920. 19 N/
mm)
2 o
2
Tab. 2 Calculation results for different
tubesheet thicknesses
/mm /MPa /mm /mm
30 158.02 2.46 5.460
31 149.89 2.462 5.454
32 142.27 2.461 5.443 6 N
33 136.13 2.459 5.432
34 131.00 2.457 5.423 Fig. 6 Variation of the maximum deformation of
35 126. 17 2.454 5.415 tubes and structural bars with tubesheet thickness
N 4.2
8. 9 o T =30 mm
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7

Fig. 7 The maximum stress with tubesheet thickness

3
Tab. 3 Results of increased end spring elastic constant
K, /N * mm~!
/MPa /mm /mm
50 920.19 158.02 2.46 5.46
51920.19 155.35 2.41 5.34
52 920.19 154.23 2.36 5.22
53920.19 154.23 2.31 5.11
54 920.19 154.23 2.27 5.00
55920.19 154.23 2.22 4.90
56 920.19 154.23 2.18 4.80
57 920. 19 154.23 2.14 4.70
58 920. 19 154.23 2.10 4.61
59 920.19 154.23 2.06 4.52
60 920. 19 154.23 2.03 4.44
61 920. 19 154.23 2.00 4.35
8. 9
8 9
4.3
10 ~ 12

Fig. 8 Variation of themaximum deformation of

tubes and structural bars with end equivalent constant

9
Fig.9 Variation of The maximum stress of

tubesheet with end equivalent constant

10

Fig. 10 Profile of maximum deformation of tubes
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11
Fig. 11 Profile of maximum deformation of

structural bars

12

Fig. 12 Profile of maximum stress of tubesheets
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removal in the microwave field. After 10 minutes of microwave radiation most of the water soluble sodium from the
coal has been removed. Compared with the hydro-thermal treatment the microwave treatment is safer more efficient

and economic. Key words: high sodium coal sodium humidifying microwave sodium removal efficiency

NO = An Experimental Study on Reactions of NO and Flue
Gas Carrying Char at Grate Firing Conditions XU Li ZHAO Wei WANG Jian LIU Qi( School of En—
ergy Science and Engineering Harbin Institute of Technology Harbin China Post Code: 150001) // Journal of

Engineering for Thermal Energy & Power. —2016 31(4) . —100 ~ 105

To meet the progressively more stringent environmental requirements further reducing NO,, emission is needed. To
identify an effective way of reducing NO, emission this paper investigated the effects of oxygen concentration and
pre-oxidation treatment on char-NO reactions using tube furnace. By adding oxygen into the reacting environment

the important role of oxygen on the reaction between NO and large particle size char was studied under the condition
of constant temperature heating. Results indicate that high oxygen concentrations can promote the char-NO reaction
compared to the low oxygen or anaerobic conditions. With high oxygen concentration the change of experimental
temperature has little effect on char-NO reaction. After pre-oxidation treatment however the capacity of char on NO

reduction is improved. Key words: char NO, charring condition catalyst

= Stiffness-strength Calculation of Large Power Plant
Condenser Tubesheet based on Beam-Strip Method CHEN Xiao-ming LAI Xi-de TANG Jian ( School
of Energy and Power Engineering Xihua University Chendu China Post Code: 610039) XU Zhi+ian ( Dadu River
Gongzui Hydropower Plant of China Guodian Leshan Sichuan China Post Code: 614000) //Journal of Engineering

for Thermal Energy & Power. —2016 31(4). —106 - 111

For the calculation need of condenser tubesheet of large power plant a corresponding structural model was estab—

lished based on beam-strip method. The effect of stiffness enhancement was simulated by adding equivalent spring
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at the end of structural model and formulas of spring constant were put forward. The matrix displacement method
was adopted to solve beam-strip structural model and appropriative software was developed based on the model es—
tablishing and problem solving and used to analyze the effects of tubesheet thickness and structural bar. It indicates
that tubesheet thickness and structural bar have significant effect on the results. Enlarging tubesheet thickness can
dramatically lower the maximum stress of tubesheet while enlarging spring constant can dramatically lower the maxi—
mum deformation of tubesheet and structural bar. Key words: condenser tubesheet stiffness-strength

mechanical model

CO, = Experimental Study on Flying-ash Erosion of Steels in
Air-flow Containing CO, ZHAO Xian-ping ZHU Chong-wu YE Guidin PAN Wei—guo ( College of En—

ergy and Mechanical Engineering Shanghai University of Electric Power Shanghai China Post Code: 200090) //

Journal of Engineering for Thermal Energy & Power. —2016 31(4). -112 ~116

The hot-state erosion-wear experiments of 20 carbon steel 12CrlMoV and 15CrMo alloy steel which are commonly
used in power boilers were conducted at a temperature range of 250 C ~500 C and with the airflow mixed with
CO,. The experimental resulis of all three kinds of materials under study show that the relative erosion rate decrea—
ses first and then increases as the temperature rises. Under the interaction between the oxidation corrosion and ero-
sion the injection of airdlow containing CO, gas significantly accelerates the erosion wear in 20 carbon steel

12Cr1 MoV and 15CrMo alloy steel. The erosion resistant performance of 12CrlMoV is better than 15CrMo and

15CrMo is better than 20 carbon steel. Key words: Flying-ash erosion CO, Metals coal-fired boiler

= Numerical Simulation of Steady-state Thermal Perform—
ance for Flat Plate Solar Energy Collector SUN Kediang ZHU Yue—~zhao YANG Mou—cun ( The College
of Energy Nanjing Tech University Nanjing China Post Code: 211816) // Journal of Engineering for Thermal En-

ergy & Power. —=2016 31(4). -117 ~126



