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Fig. 1 Structural drawing of the supercharged boiler
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Tab. 1 Dimensions of the drum and tubes

/mm /mm
852 26 1 Q245R
38 3 126 20 g
38 3 15 20 g
57 3.5 29 20 g

Fig. 2 The solid model of the boiler drum

MPa( ) 179.5 C.

2.1
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0.993

Tab. 2 The values and determination methods

of mechanical load

/MPa(

)

0.993
AB 1J 0.301
JA 0.101
BI 0.206

7.400

2.420

3.310

2.2
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Fig.3 The schematic diagram of the locations of

thermocouples and sections on the boiler drum
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Tab. 3 The values of thermal load
AB T=171.5 C h=4.1 W/(m? +K)
BC T=179.5 °C g=0
cDh T=179.0 °C T=185.5+11x C
DE T=181.6 C T'=201.6 —6400x>C
EF T=178.7 C T=187.2 -43.5x C
FG GH HI T=178.7 C q¢=0
1 T=177.0 C h=4.4 W/(m? * K)
JA T=179.3 C T=178.3 C
T=179.5 C
3
3.1
8 SOLID70
SOLID185
4 o 4 mm
0 1699 515 .

4

Tab. 4 The relationship between mesh precision

and stress states

/mm /MPa
3.5 8 106. 6
4 7 106
5 6 103
6 5 97.6
7.5 4 97
9 3 97
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Fig. 4 Mechanical stress distribution of the tube sheet
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Fig.7 The graph of the linearized stress intensity

distribution
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stable transmitting from the chaotic movement to a single period movement the dynamic load coefficient gradually
decreasing and the gear pair transmitting to a lateral impingement or no-impingement state the engagement phenom—
enon getting improved. Key words: gear transmission non-inear kinetics bifurcation chaos dynamic load coeffi-

cient

= Study of the Qil Film Thickness on a Non-equal Pressure
Angle Gear Engaged at a Place Beyond the Pitch Point LI Xiudian LIU Wei ZHU Fu=ian ( College of
Mechanical Engineering Jiangsu University of Science and Technology Changzhou China Post Code: 23001)
ZHANG Jun ( College of Mechanical Engineering Anhui University of Technology Ma‘anshan China Post Code:

243002) //Journal of Engineering for Thermal Energy & Power. —2015 30(5) . —781 —786

With a pair of involute straight tooth cylindrical non-equal pressure angle gear engaged at a place beyond the pitch
point serving as the object of study on the basis of the structural characteristics of non-equal pressure angle gears
engaged at a place beyond the pitch point being considered in a comprehensive way through an analysis of the en—
gagement process of the gears a formulae for calculating the minimum oil film thickness on the surface of the gears
was derived and relevant factors influencing the oil film thickness were analyzed. It has been found that compared
with conventional gears non-equal pressure angle gears enjoy better lubrication performance. To take such measures
as to increase the pressure angle modification coefficient gear ratio and modulus can increase the minimum oil film
thickness by 6.09% 5.46% 9.63% and 66.63% respectively. Key words: gear transmission non-equal pres—

sure angle engagement at a place beyond the pitch point oil film thickness simulation analysis

= Three-dimensional Finite Element Analysis
of the Stress of the Drum Shell of a Small-sized Supercharged Boiler Based on the Boundary Conditions Ac—
tually Measured SHAO Ya=xi XU Weii LI YanHun ( College of Power and Energy Source Engineering
Harbin Engineering University Harbin China Post Code: 150001) WANG Kun-feng ( CSIC No. 703 Research In-
stitute. Harbin Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. —2015

30(5). -787 -791

Established was a three-dimensional solid model for small-sized supercharged boilers and determined were the me—
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chanical and thermal loads in various zones in the drum. On this basis the stress field of the drum shell was numer—
ically calculated during the stable operation of the boiler and a strength evaluation of the drum shell was performed
according to the calculation results. It has been found that the total stress of the drum shell has a maximum value of
106.6 MPa which is far less than the siress permitted by the material used at the working temperature thus the
drum shell having a relatively large safety allowance. Key words: supercharged boiler drum stress field finite ele—

ment analysis strength evaluation

= Thermal Performance Test and Numerical Analysis of a Re—
flective Type Metallic Isolation Structure MAO Fei ZHOU Qiao—ia GONG Bi-ying ( Shanghai Nuclear
Engineering Research and Designing Institute Shanghai China Post Code: 200233) //Journal of Engineering for

Thermal Energy & Power. —2015 30(5) . =792 -795

By making use of the metallic foil structures with a low normal reflectivity to reduce the heat losses the reflective
type metallic isolation structures have been successfully used in the equipment items and pipelines in pressurized
water and boiling water reactor nuclear power stations for the purpose of thermal isolation. The principles of the pro—
tective hot box method was applied to conduct a metallic isolation layer thermal performance test. Based on the heat
transfer theory and numerical analytic methods a heat transfer analytic model for isolation layer structures was estab—
lished and by using the software Matlab a calculation program was prepared to seek solutions to the equations of the
model. The calculation results were compared with the test data. It has been proven that the analytic model thus es—
tablished can correctly simulate the key parameters influencing the thermal performance of the isolation structures.

Finally the analytic model thus established was used to obtain the relationship curves showing the influence of the
number of the metallic foil layers metallic foil spacing normal reflectivity of the metallic foil and temperature on the
hot surface of the isolation structure on the thermal performance. Key words: reflective type metallic isolation struc—

ture protective hot box method metallic isolation layer thermal performance test numerical analysis

= Research and Application of Exhaust Pipe Separation Device
YANG QunHeng CAO Ying DONG Zhe ( Jining Branch Shandong Provincial Special Equipment Inspection
Research Institute Jining China Post Code: 272025) //Journal of Engineering for Thermal Energy & Power.

~2015 30(5). —796 — 801



