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Fig. 4 Static pressure distribution in the line section
1 FG

Tab. 1 Boundary conditions for vibration in the vibration area FG

MN at various frequencies at a phase angle of 0°

I I I v v VI

Jf/Hz 100 200 300 400 100 100

h/m 0.002 0.002 0.002 0.002 0.001 0.003

H(5 0.08)
3 . 3

5
Fig.5 Location of the point to obtain

the static pressure in the model

3 100 Hz H

Fig. 3 Change in the total pressure at the 6 0° S
point H of the outlet at a frequency of 100 Hz Fig. 6 Static pressure distribution at various points

at a phase angle of 0°with S¢ number
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Fig. 9 Atlas showing the velocity in a static state
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Fig.7 Static pressure distribution in the line section

MN at various amplitudes at a phase angle of 0°
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Fig. 8 Contrast of the static pressures in

the line section MN at various phases
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Fig. 10 Atlas showing the velocity at a phase

angle of 0°in the calculation case I

11 VI  0°
Fig. 11 Atlas showing the velocity at a phase

angle of 0°in the calculation case VI

2 E
Tab.2 Average jet flow rate passing through the

jet flow port E in various calculation cases

I II I v A VI

/kges ™' 0.8145 1.1600 2.018 2 2.221 8 2.309 8 1.1627 1.144 5
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Fig. 12 Atlas showing the velocity at a phase

angle of 0° in the calculation case IV
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Fig. 15 Changes of the jet flow rate

with the phase angle
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Fig. 13 Influence of the amplitude on

the average jet flow rate
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Fig. 16 Comprehensive contrast of

the calculation case I with others

3
(1) .
14 St
Fig. 14 Influence of the frequency on o
the average jet flow rate (2)
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cy of the thermal efficiency of the cycle and that of the second thermodynamic law will somewhat differ depending on
the working medium chosen. With an increase of the temperature of the working medium at the outlet of the feedwa—
ter heater the total irreversible loss and net output power of the cycle will keep declining while the thermal efficien—
cy of the cycle and that of the second thermodynamic law will first increase and then decrease. Under the same op—
erating condition the thermal efficiency of the recuperative organic Rankine cycle and that of the second thermody-
namic law will he higher than that of the organic Rankine cycle however those results of the net output power and
total irreversible loss of the cycle will be to this contrary. Key Words: organic dry fluid recuperative organic Ran—

kine cycle performance analysis

= Comparison of the Expansion Process of a Screw Expand—
er as Calculated by Using Various State Equations YING Zhen-gen MA Xiaodi ( School of Mechanical
Engineering Quzhou College Quzhou China Post Code: 324000) TANG Chang-iang ( Engineering Thermophys—
ics Research Institute Chinese Academy of Sciences Beijing China Post Code: 100190) //Journal of Engineering

for Thermal Energy & Power. —2015 30(1). -31-36

The expansion process of a screw expander is the basic one in its operation and to employ the actual gas state equa—
tion to calculate this process can facilitate to analyze any problem. A general method for calculating the expansion
process was given and the formula for calculating the expansion process were derived by using RKS equation and BB
equation respectively and for the expansion process of the organic working medium R245fa in the screw expander

the RKS equation and BB equation were compared with the working medium physical property calculation software
RefProp and a calculation was also performed. It has been found that both RKS and BB equation have a relatively
high calculation precision however the RKS equation has an even higher calculation precision and more suitable for
calculating the expansion process of a screw expander with R245fa serving as the working medium. Key Words:

screw expander expansion process RKS equation BB equation

= Numerical Simulation of the Jet Flow Field Inside a Tube With Its
Wall Surface Being Locally Vibrated WANG Hong-guang ZHU Zhi-wen GE Lishun ( College of Ener—
gy Source and Power Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -37 -41

By using the motive grid technology and equation-based two turbulent flow models and through seeking solutions to
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the two-dimensional unsteady incompressible Reynolds time-averaged N-S equation the authors conducted a numeri—
cal simulation of the jet flow field inside a tube with its wall surface being locally vibrated and analyzed the influ-
ence of the amplitude and frequency of the local wall surface vibration on the flow. It has been found that the static
pressure on the wall surface at the downstream of the jet flow holes will increase with an increase of the amplitude
and frequency. The average flow rate of the jet flow holes will decrease with an increase of the amplitude and in—
crease with an increase of the frequency. The fluctuation in the flow rate will increase with an increase of the ampli—
tude and frequency. The high frequencies affect the flow more conspicuously. The research findings can offer refer—
ence for further study of the jet flow characteristics of small holes on the wall surface being vibrated and the air film

cooling of blades being vibrated. Key Words: flow inside a tube jet flow vibration on wall surfaces unsteady flow

= Mathematical Model for Natural Convection in a Saturated
Porous Medium and Its Experimental Study YANG Wei XUE Si-han LIU Qin-jian ( College of Archi—
tectural Engineering Liaoning University of Engineering Technology Fuxin China Post Code: 123000) ZHANG
Shu-guang ( College of Civil and Traffic Engineering Liaoning University of Engineering Technology Fuxin China

Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —-2015 30(1). -42 -47

With the fluid flow and heat transfer between a fluid and a solid serving as the object of study and changes of the
density of the fluid with the temperature being taken into account the local heat balance was corrected by introdu—
cing the Brinkman-Forchheimer extended Darcy model a numerical model for natural convection of saturated porous
media randomly deposited was set up and a calculation was performed by using finite volumetric method. By making
use of a self-developed cubic porous medium test rig having a constant temperature difference at both sides the au—
thors conducted an experimental verification of the numerical model in question. The comprehensive numerical cal-
culation and test results show that the maximum flow speed inside the square cavity of the porous medium will in—
crease with an increase of the temperature difference and Ra number and appear at a location nearing both high
temperature wall surface and low temperature one. With an increase of the Ra number the isolines of the tempera—
ture will change from being almost parallel to the high and low temperature wall surface to being closely perpendicu—
lar to them. Nu number on the high temperature wall surface will assume a linear ascending tendency and the Nu on
the high temperature wall surface will increase with an increase of Ra. When Ra <102 Nu will maintain within 12.

When 102 < Ra < 10° Nu will rapidly increase from 11.4 to 276.4. When Ra > 106 Nu will increase at a very
small speed. Key Words: saturated porous medium convection-based heat exchange mathematical model experi—

mental study



