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Tab. 1 Main parameters of the combined system

T,/C 200
T,/C 100
mg/kg .l 1
¢, /K + (kg K) -1 1.085
T\, /C 25
AT, /C 5
¢, /K] (kg K) 7! 1.004 5
Ts/C 180
VCR T, /C 5
n/% 80
m, /% 85
n.!% 90
2
Qt‘
Q. = my(hy = hy) (1)
Q]J
Qh = mwﬂ( hS - h4) = mgcp g( T] - T2) (2)
tmy~m,—TORC VCR
s h— ; m, 1 Gy
; T— °

combined system
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TORC Wy  VCR
W(‘,
WT()RC = Wm.» - Wp
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Wtur Wp
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o 2
R22.R134a.R227ea R290 4
2
Tab.2 Main parameters of the working fluids
/g * mol ™! /°C /MPa /°C oppP GWP
R22 86.47 -40.8 4.99 96.1 0 14 760
R134a 102.03 -26.1 4.06 101.1 0 1430
R227ea 170.03 -16.4 3.20 102.8 0 9 810
R290 44.10 -42.1 4.25 96.7 0 20
3
R22 11 MPa
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By using the simplified ECAH ( Epstein-Carhart-Allegra-Hawley) theoretical model a numerical calculation was
made and the corresponding relationship among the ultra-sonic attenuation steam density and particle diameters was
obtained. Based on the ultra-sonic wave acoustic attenuation measurement method an ultra-sonic steam particle di-
ameter and concentration measurement and test system with its central frequency being 22 kHz 40 kHz and 200 kHz
respectively was designed and a steam liquid droplet particle diameter and concentration ultra-sonic method-based
measurement test was carried out when the temperature was 371.3 K. In the meanwhile at the same temperature a
contrast test was performed of the steam by using the multi-wave length light extinction method. It has been found
that the particle diameter and concentration measured by using the ultra-sonic attenuation method approach to those
measured by using the light extinction method and the mean Sauter diameter is between 3 and 5 microns. The rela—
tive measurement error of the concentration is less than 2% . Key words: ultra-sonic light extinction method parti—

cle diameter measurement concentration measurement gas-iquid two-phase flow

= Analysis of a Trans-eritical Organic Rankine Cycle
Coupled With a Steam Compression Refrigeration Cycle MO Dong-ming ( School of Mechanical Engi—
neering Chongging Industrial and Vocational Polytechnic College Chongqing China Post Code: 401120) HU Lei-
ming ( State Power Grid Chongqing Electric Power Company Chongging China Post Code: 400015) ZHU Xiao-
ying ( Construction Preparation Office Guangming Gas Turbine Power Station Shenzhen Energy Source Group
Shenzhen China Post Code: 518031) //Journal of Engineering for Thermal Energy & Power. —2015 30(5).

- 684 - 688

Through coupling a trans-eritical organic Rankine cycle ( TORC) with a steam compression refrigeration cycle a
cooling and power cogeneration composite system driven by low temperature flue gases was set up. With R22

R134a R227ea and R290 serving as the working medium in the cycles under various operating conditions with dif—
ferent cooling energy demands the above-mentioned composite system can effectively convert the low temperature
flue gas waste heat to electric energy and cooling energy output. The analytic results of the thermodynamic perform—
ance of the cooling and power cogeneration composite system show that under the condition of a certain heat source

with a rise of the pressure at the inlet of the expander the total refrigeration coefficient of the system will first in—
crease and then decrease existing an extremely big value and the heat exchange area corresponding to the unit net

output power which reflecting the cost-effectiveness of the composite system existing an extremely small value.
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When R22 is used as the working medium for the cycles the heat exchange corresponding to the unit net output
power will be minimum. Key words: trans-eritical organic Rankine cycle steam compression refrigeration cycle

flue gas waste heat composite system

= Numerical Simulation of the Melting Problem of the Bound-
ary Heat Source Changing with Time QU Liang-hui XING Lin YU Zhi-yun ( College of Sciences
Zhongyuan University of Technology Zhengzhou China Post Code: 450007) LING Feng ( College of Mathematics
and Statistics Zhaoqing University Zhaoqing China Post Code: 526061) //Journal of Engineering for Thermal En—

ergy & Power. —2015 30(5). - 689 —695

According to the idea of the method to fix the time interval and step and through considering the time required when
the moving interface presses forwards each time by a fixed distance a constant space and step method was estab—
lished to solve the one-dimensional single-phase melting problems of boundary heat sources changing with time. The
movement of the moving interface and the temperature field inside the working medium during the phase change
process under the condition of three boundary heat sources were numerically simulated and the features of the phase
change under various boundary heat sources were analyzed. A comparison and analysis of the numerical simulation
results show that it is feasible to seek solutions to the one-dimensional melting problem of boundary heat sources
changing with time by using both fixed space and step method and fixed time and step method and both methods
have a relatively high precision. Key words: melting phase change moving interface temperature numerical sim—

ulation

= Field Synergy Analysis of the Influence of the Side
Wall Vibration on the Internal Cooling of Blades in a Gas Turbine SHEN Jia-huan SONG Ping
WANG Hong-guang ( College of Energy Source and Power Engineering Shanghai University of Science and Tech—
nology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2015 30

(5). —696 701

By using the dynamic grid technology adopted in the software Fluent numerically simulated was the convection—

based heat exchange process in a two-dimensional rectangular channel between the cooling air and the wall surfaces



