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Tab. 1 Physical parameters of liquid water and steam(371.3 K)
plkg e m™3 959.8 0.59%4
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o, /Np+m™! 6.95¢715F2 2. 1e”12f2
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Fig. 1 The changing curve of acoustic attenuation

coefficient varying by steam droplet particles size
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Fig. 2 The changing curve of acoustic attenuation
coefficient varying by steam droplet particles

volume concentration
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Fig. 5 Ultrasound original waveforms and

attenuated waveforms at three kinds of frequencies

(T=371.3 K)

Tab. 2 Particle sizes and volume concentrations measured by ultrasonic attenuation methods

/kHz Ay IV A IV

RSD L/m

-l .
a, /Np *m @200k /i @200k /i Dy, /pm C, 1%

22 0.0987
40 0.0573

200 0.0338

0.0643
0.0309

0.0182

9.19% 0.157

10.75% 0.139

2.66% 0.112

2.73

4.44 2.03 0.006 17

5.53
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Fig. 6 The original light and the attenuated

light of measured steam
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Tab. 3 Particle sizes and volume concentrations

measured by light extinction method

Lim Dy, /pm C, 1%
0.080 0 3.52 0.006 09
3.3
2 3
D, 3-5pum
2% (1)

10 pmo

(2) 3-5 pm
0. 006%
2% o

Xiaoshu Cai Lili Wang Yongzhi Pan Xin Ouyan Jianqi Shen. A
novel method for measuring the coarse water droplets in two phase
wet steam flow in steam turbine J . Journal Of Engineering Ther—

mal Science 2001 10(2) : 123 - 126.

J. 2009 24(2): 149 —153.

NING Deiang GAO Lei LIU Xin—quan. Study and comparison of
flowing-steam wetness measurement methods J . Journal of Engi—
neering For Thermal Energy And Power 2009 24(2): 149 —153.

J.

2002 29(4): 44 -47.

HAN Zhong-he YANG Kun Reviews on welness measurement
methods of wet steam in turbine J  Journal of North China Elec—

tric Power University 2002 29(4) : 44 -47.

A 1986 3(3): 285 -292.

WEI RongHue TIAN Yu-ren. The study of attenuation of acoustic



° 683 -

wave propagating in water mist J . Science China A 1986 3(3):
285 -292.

5 J.J.S.Shen. A new method of steam quality measurement based on
ultrasound J . Journal of Energy Resources Technology 1999 121 13

(3): 172 - 175.

J. 2002 17(6) : 559 -560 564.
LI Kai SHANG De-min. Exploratory study of an ultrasonic method
for detecting steam wetness in a steam turbine J . Journal of Engi-
neering for Thermal Energy and Power 2002 17 (6): 559 - 14
560 564.

J. 2004 29(5) : 440 -444.
SU Mingxu CAI Xiaoshu XU Feng et al. The measurement of
particle size and concentration in suspensions by ultrasonic attenu—
ation J . ACTA ACUSTICA 2004 29(5) : 440 —444.
8  Epstein P S Carhart R R. The absorption of sound in suspensions 15
and emulsions: 1. water fog in air J . Acoust Soc Am 1953 25
(3): 553 -565.
9  Allegra ] R Hawley S A. Attenuation of sound in suspensions and
emulsions: Theory and experiments J . Acoust Soc Am 1972 51

(5): 1545 - 1564.

J. 2010 29(6) : 591 -594.
SU Ming=u SHEN Jian-qi XU Feng et al. A modified method in
calculating attenuation spectra for particle system J . Technical
Acoustics. 2010 29( 6) : 591 —594. 17
11 McClements D J. Ultrasonic characterisation of emulsions and sus—
pensions J . Advances in Colloid and Interface Science 1991
37: 33 -72.
12 . M
ISBN:9787122089076 2010 9

CAI Xiao-shu SU Ming=u SHEN Jian—qi et al. Technology and
Applications of Particle Size Measurement M . Beijing: Chemi—
cal Industry Press ISBN: 9787122089076 2010 9.

I 2000 21(4) :434 —436.
ZHENG Gang LI Meng—chao LIU Tie-ying et al. Ondine Particle
Size Measurement Using Multi-wavelengths Light Extinction J .
Chinese Journal of Scientific Instrument 2000 21 (4): 434
-436.
. Jean Marc Dorey.

I 2009 29(3): 254
-260 291.
XU Feng CAI Xiaoshu SU Ming=xu et al. Jean Marc Dorey. Re—
search on the measurement of high pressure wet steam by spectral
light extinction method J . Journal of Chinese Society of Power

Engineering 2009 29( 3) : 254 -260 291.

] 2003 23(2): 2270 -2274.
WANG Lidi CAI Xiao-shu OU Yang—=in. Experimental Study of
the Wet Steam Flow Field in LP Steam Turbine J . Journal of
Chinese Society of Power Engineering 2003 23 (2): 2270
-2274.
M .
2012.
DU Gong-huan ZHU Zhe-min GONG Xiu-fen. Acoustics M
Nanjing University Press 2012.
SuMingxu Cai Xiaoshu Xue Minghua Dong Lili Xu Feng. Parti—
cle sizing in dense two-phase droplet systems by ultrasonic attenu—
ation and velocity spectra J . Sci china Ser E-Tech Sci 2009 52
(6): 1502 -1510.

e fiv
DOI:10.16146/j.cnki.rndlgc.2015.05.007

(Onextpuueckue crammuu)2013 3

240 -

K -300 -



5 . 817 »

of the temperature field heat exchange coefficient and flow field of the working medium for heat transfer. On this
basis the flow and heat transfer characteristics of the Cu-water nano-fluid inside a plate type heat exchanger were
analyzed and the simulation results were compared with the test ones. It has been found that the heat exchange ef—
fectiveness of the plate type heat exchanger with Cu-water nanofluid serving as the cold fluid is obviously superior
to that with pure water serving as the cold fluid however at the same time of increasing the flow speed and concen—
tration of the nanofluid full attention should be paid to the influence of the increase of the pressure drop arisen
from an increase of the viscosity on the performance of the heat exchanger. Key words: nano-{luid numerical sim-

ulation heat transfer flow

R290 = Experimental Study of the Boiling Heat Exchange of R290 Inside a Mi-
cro-channel GE Qidin LIU Jian-hua ZHANG Liang ZHANG Hui-¢hen ( 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. —2015 30(5) . —-672 =677

Experimentally studied were the boiling heat exchange characteristics of R290 in a horizontal stainless steel micro

channel with an inner diameter of 2 mm. The mass flow rate was 200 to 600 kg/m’s the heat flux density ranged

from 20 to 40 kW/m’ the dryness fell in a range from 0. 1 to 0.8 and the saturated temperature was 14 and 24 C.
It has been found that with a rise in heat flux density or dryness the boiling heat exchange coefficient will increase
notably and with an increase of the mass flow rate the heat exchange coefficient will also increase by a small margin
and to increase the saturated temperature will also result in a rise by a small margin of the heat exchange coeffi-
cient. The influence of the dryness and heat flux density on the heat exchange coefficient will be most remarkable.

Key words: micro channel R290 boiling heat exchange heat exchange coefficient

= Experimental Study of the Measurement of Particle Diameters and
Concentration of Steam Droplets YUAN Andi SU Mingxu LI Yong-ming CAI Xiao-shu ( Shanghai City
Key Laboratory on the Multi-phase Flow and Heat Transfer in Power Engineering Particle and Two-phase Flow
Measurement Research Institute Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. —2015 30(5) . —678 —683
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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).
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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.



