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Tab. 1 Main original data
85% 70% 60% 50% 40%
/teh™! 1025.0 935.0 768.0 624.5 446.2 393.6 341.2
/MW 326 300 255 210 180 150 120
/K] * kg! 3387.8 3397.3 3400.3 3433.7 3453.4 3473.0 3444.2
/kJ * kg™ 3150.5 3152.8 3130.5 3159.1 3175.1 3191.0 3195.2
k] kg! 3027.8 3030.9 3013.6 3039.7 3052.3 3 068.9 3076.4
/kJ * kg ! 3329.4 3332.3 3338.0 3339.0 3333.3 3331.6 3330.6
/kJ * kg ™! 3128.0 3131.0 3136.6 3138.8 3135.6 3132.4 3130.7
/kJ * kg ™! 2933.6 2936.3 2 941.5 2943.8 2941.6 2939.3 2938.5
/kJ » kg™! 2753.5 2755.8 2760.1 2762.6 2760.4 2759.3 2 760.8
/kJ * kg™! 2345.8 2375.7 2 373.5 2392.4 2 406.9 2421.3 2427.5
2
Tab. 2 Standardized input and output parameters
85% 70% 60% 50% 40%
Jteh! 1.0000 0.9122 0.7493 0.6093 0.4353 0.3840 0.3329
/MW 1.0000 0.9202 0.7822 0.6442 0.5521 0. 460 0.3681
/kJ + kg™! 0.9755 0.9782 0.9791 0.9887 0.9944 1. 0000 0.9917
/kJ * kg ! 0.9860 0.9867 0.9798 0.9887 0.9937 0.9987 1.0000
/kJ * kg ™! 0.9842 0.9852 0.9796 0.9881 0.9922 0.9976 1.0000
/kJ » kg™! 0.9971 0.9980 0.9997 1.0000 0.9983 0.9978 0.9975
/kJ * kg™ 0.9966 0.9975 0.9993 1.0000 0.9990 0.9980 0.9974
/kJ » kg™! 0.9965 0.9975 0.9992 1.0000 0.9993 0.9985 0.9982
/kJ kg ! 0.9967 0.9975 0.9991 1. 0000 0.9992 0.9988 0.9993
/kJ + kg™! 0.9663 0.9787 0.9778 0.9855 0.9915 0.9974 1.0000
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N <85% <70%
\60% 40% 50%
o MATLAB 5 RBF
4, 4
e =0.0001 C=
1000 o =10 3 RBE
6 ° 7.8
7.8
. 50% 2 417.6 k] /ke
; 7.8 .
Tab. 3 Errors of the training specimen predicted
/ / / 7.8
kJ * kg ™! kJ * kg ™! kJ * kg ™! /%
2345.8 2345.9 0.1 0.004
2375.7 2375.3 0.4 0.017 ) ’
85% 2373.5 2373.8 0.3 0.013
70% 2392.4 2392.5 0.1 0.004 7.8
60% 2 406.9 2 406.6 0.3 0.012
40% 2427.5 2427.3 0.2 0.008 o
4 50%
Tab. 4 Comparison of the results of the exhaust steam enthalpy predicted by using both methods under
the operating condition at the 50% load
/) s kg™t k)« kg™ /k] * kg™! 1%
RBF 2421.3 2 420.41 0.89 0.037
2421.3 2 421.96 0.66 0.027
5
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3 = Comparison of the Flow and Heat Transfer
Performance of Three Types of Trailing Edge Cooling Structure in Blades of a Gas Turbine /LIU
Zheng CHEN Liu DAI Ren (College of Energy Source and Power Engineering Shanghai University of Science
and Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power.
-2016 31(11). =32 ~37

Through a flow and heat coupling calculation and test verification compared were the flow and heat transfer per—
formance of the trailing edge cooling structure with cylindrical holes in a row and two types of cutback at various
Reynolds numbers and cooling air mass flow rates. It has been found that the cylindrical holes in a row have an ex—
cessively high flow resistance and due to the limitation of the air supply pressure the cooling air flow rate is exces—
sively low and the cooling effectiveness is not good enough leading to erosion at the trailing edge at a very high
temperature. To provide a blade with a cutback film cooling structure at the trailing edge on the pressure surface
can lower the flow resistance and enhance the cooling air flow rate. To adopt the chord-wise rib and pinfin cooling
structure inside the slot can intensify the heat exchange and improve the cooling efficiency. At a same cooling air
flow rate the pressure difference required by the flow in the cutback cooling structure will notably drop and the
width of the wake of blades in a cascade will also become small thus favorable for reducing the flow losses and sur—
face heat transfer in cascades at the downstream. Key words: cylindrical holes in a row cutback cooling efficien—

cy wake trace configuration

= Study of the Prediction of the Exhaust Steam Enthalpy of
a Steam Turbine Based on the Supporting Vector Regression Machine /MI Lan (Wuhai Vocational
Technical College Wuhai China Post Code: 016000) WANG Wen-bin (Yalong River Basin Hydropower De—
velopment Co. Ltd. Chengdu China Post Code: 610051) //Journal of Engineering for Thermal Energy & Pow—
er. —2016 31(11). -38 ~42

In the light of such demerits existing in the prevailing steam turbine exhaust steam enthalpy calculation method es—
pecially the neural network prediction method as difficult to determine the network structure and easy to meet with
a local extremum etc. proposed was a new steam turbine exhaust steam enthalpy prediction method based on the
supporting vector regression machine. On the basis of analyzing the main factors influencing the prediction of the
exhaust steam enthalpy of a steam turbine to simplify the calculation flow path and enhance the prediction efficien—
cy the extraction steam enthalpy in the section No.7 and 8 was excluded in the input parameters which possibly
located in the wet steam zone. On this basis a model for predicting the exhaust steam enthalpy of a steam turbine
was established based on the supporting vector regression machine. The simulation results in the cases show that the
method in question has a relatively strong generalization ability and can quickly and accurately fulfill an on-ine pre—

diction of the exhaust steam enthalpy of a steam turbine. Key words:steam turbine exhaust steam enthalpy sup-
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porting vector machine supporting vector regression machine

= Gas-Solid Two-Phase Flow Characteristics of the Pulverized
Coal Burner with Impinging Pre-combustion Chamber /WANG Shuai FAN Bao-guo LIU Hai-yu JIN
Yan( College of Electrical and Power Engineering Taiyuan University of Technology Shanxi Taiyuan 030024)//
Journal of Engineering for Thermal Energy & Power. -2016 31(11). —43 ~49

The gas-solid two—-phase flow characteristics of the pulverized coal burner with impinging pre-combustion chamber
were numerically (by Fluent) and experimentally studied. The flow field fuel concentration and particle trajectories
of the burner were examined under different secondary air angles. It is concluded that there is open air in the burn—
er when the secondary air angle is(30° 45°). The tangential and axial angles of the secondary air have an impor—
tant influence on the air flow spreading angle vortex intensity and flow jet length. The flow field and particle trajec—
tories become more reasonable when the secondary air angle is (5° 20°). Key words: pulverized coal burner; gas—

solid two—phase flow; experimental research; numerical simulation

= Experimental Study of the Influence of Various
Metal Materials and Seawater Temperature on Seawater-caused Fouling /YANG Da-zhang LV Jing
QIU Yu=in (Shanghai University of Science and Technology Shanghai China Post Code: 200093) LIU Jian—
hua (Shanghai City Key Laboratory on Multi-phase Flow and Heat Transfer in Power Engineering Shanghai Chi-
na Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. -2016 31(11). -50 ~54

Experimentally studied were the fouling phenomena existing in the heat exchange process of seawater and compared
were the fouling characteristics of four kinds of metal in seawater 1i.e. a galvanized iron plate brass copper and
stainless steel material and changes of the amount of fouls on the surface of four kinds of metal. The test results
show that the fouling morphology and amount of fouls formed in seawater are varied in metals the galvanized iron
plate has the largest amount of fouls and the copper materials have the comparatively serious corrosion but the smal—
lest amount of fouls on the surface. A XRD (X-Ray Diffraction) and EDX (Energy Dispersive X-Ray) phase anal-
ysis was performed of the seawater-caused fouls. It has been found that the phase composition of the seawater—
caused fouls formed on the surface of various metal materials is varied and the constituents of the seawater-caused
fouls on the surface of a galvanized iron plate are mainly the products produced in the process of erosion and corro—
sion of zinc however those on the surface of stainless steel materials are mainly magnesia hydroxide. Changes of
the amount of fouls formed on the surface of a galvanized iron plate and a brass material in seawater at 80 °C and
60 °C were compared. It has been found that the amount of fouls formed on the surface of the galvanized iron plate

will increase with a decrease of the seawater temperature however that formed on the surface of brass materials



