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Tab. 1 The geometrical parameters at mid-spanwise section of the cascade

n/r* min ! Bi/(°) B./(°) Aﬁ/(o) 0/(°) b/t z
A 9 000 19.7 25.4 5.7 18.3 0.53 7
B 8 000 21.9 30.2 8.3 25.7 0.53 7
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Fig. 2 Relations between blade angle 6§ and SST

C,, for airfoil NACA - 65 °
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Fig. 3 Comparison between prototype and
enlarging curved airfoil shapes at blade’ s

mid-spanwise section
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Fig. 4 Schematic diagram of the comptational

domain of the axial fan
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Fig. 5 The distribution of total pressure of the

fans with and without enlarging curved blade
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Fig. 6 The curve of aerodynamic efficiency of the fans

with and without enlarging curved blade
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Tab. 2 The comparison of the numerical simulation

parameters of the model A and B running with rated flow

/
kges™! /Pa /Pa /Pa /Pa /Pa

A 0.0181226 -48.5688 298.322  103.63  489.755 386.125

B 0.0181226 -46.3936 284.546 104.134  485.808 381.674
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Fig. 7 Distribution of static pressure coefficient on

the blade of the models running with rated flow

Fig. 8 The equipment drawing of test unit for the fans
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Fig. 9 The comparison of the simulation values and

the experiment values of the tolal pressures
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Fig. 10 The comparison of the experiments

values of fan before and after bent
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Fig. 11 The audio frequency spectrum of the

noise of the fan
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Fig. 12 The audio frequency spectrums of the noise

of two models working fan with rated flow
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= Numerical Simulation of the Influence of the Diam—
eter at the Outlet of an Impeller on the Noise Level Induced by the Flow Inside a Centrifugal Pump
MA Zunding CHEN Er-yun GUO Yan-di YANG Aiding ( Shanghai City Key Laboratory on Multi-phase Flow and
Heat Transfer in Power Engineering College of Energy Source and Power Engineering Shanghai University of Sci—
ence and Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power.

~2016 31(1). -93 -98

For the purpose to study the unsteady flow inside a centrifugal pump and radiative noise thus induced the large ed—
dy simulation technology involving a slide grid was used to calculate the pulsation pressure inside the volute of a
pump and the radial force exerted on the impeller as well as to study the influence of the diameter at the outlet of an
impeller on the hydraulic performance pressure pulsation unsteady forces and radiative noise induced by the flow.

The calculation results show that when the diameter at the outlet of the impeller increases from 170 mm to 174 mm

the lift will increase by 4.57% while the efficiency will decrease by 2. 08% and the radial force will increase by
41.4% . To increase the diameter at the outlet of the impeller will also result in an increase of the amplitude of the
pressure pulsated at the frequencies and harmonic frequency of the blades. The acoustic pressure level in the sound
field outside the pump body under the second-order blade frequency will be obviously higher than that under other
blade frequencies. With an increase of at the outlet of the impeller in the pump the directivity of the outside radia—
tive sound field will remain unchanged however the acoustic pressure level will also increase accordingly. Key

words: centrifugal pump diameter at the outlet of an impeller pressure pulsation flow-induced noise

= Study of the Applications of the Bowed Blade Profile in the
Noise Control Over Axial Flow Fans PAN Hong-yu YANG Aiding YOU Jungie CHEN Er-yun ( Shang—
hai City Key Laboratory on Multi-phase Flow and Heat Transfer in Power Engineering 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(1). -99 - 104

Under the condition of the diameter of the impeller of a fan being kept unchanged a method for bending blade pro—
files was used to perform a retrofit design of an axial flow fan and the total pressure designed was obtained at a rela—

tively low rotating speed thus attaining the design aim of controlling the aerodynamic noise of the fan. According to
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the design parameters of the axial flow fan a fan model with a rotating speed of 9 000 r/min was designed based on
the original blade profile and a fan model with a rotating speed of 8 000 r/min was also designed based on a bowed
blade profile both blade profile lifting force coefficients being 0. 72 and 1. 02 respectively. A study of the flow field
and performance of both fans was performed through numerical simulation and tests. It has been found that under the
operating condition nearing the design load the performance of both prototype and bowed blade profile model is ba-
sically identical and the error of the total pressure is about 6% . Under the condition of the fan models being operat—
ing at the half rotating speeds the aerodynamic noise of the bowed blade profile fan model will decrease by 1.4 dB
as compared with that of the original blade profile fan model while the aerodynamic performance of both fan models

is basically kept unchanged. Key words: axial flow fan bowed blade profile fan performance noise

- ORC = Thermal Performance Analysis of a Low Tempera—
ture Steam-Solar Energy Dual Heat Source ORC ( Organic Rankine Cycle) Power Generation System
YANG Xinde DONG Si-han HUANG Feifei ( College of Mechanical Engineering Liaoning Engineering Tech—
nology University Fuxin China Post Code: 123000) ZHANG Bo ( Huayou Industry Company Liaohe Petroleum
Prospecting Bureau Panjin China Post Code: 124010) //Journal of Engineering for Thermal Energy & Power.

-2016 31(1). —105 -110

To fully recover the low temperature waste heat steam in the tail end of the mineral reserve hot mining process pro—
posed was a novel type low temperature steam-solar energy dual heat source ORC system utilizing the heat quantity
from solar energy to replenish the apparent heat of the heat source in the preheater to reduce the heat exchange tem—
perature difference. According to the first and second law of thermodynamics a thermodynamic model for the system
in question was established a program was prepared and an analysis and comparison of the thermal performance of
the system were conducted. The calculation results show that to use a supplementary heat source can effectively re—
duce the heat exchange temperature difference thus remarkably enhancing the thermal performance of the system.

When R245fa is used as the working medium in the dual heat source cycle system compared with the basic ORC
system to choose a preheater with its temperature difference at the cold end being relatively small in the system can
make its exergy efficiency remarkably increase. When the temperature difference at the cold end of the preheater is
30 K and both systems adopt respectively five kinds of cyclic working medium the thermal performance of the dual

heat source systems are all higher than that of the basic ORC system and the thermal performance of the dual heat



