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Tab. 1 Parameters under various operating conditions
Fig. 2 Ultrasonic amplitude spectrum
PIW T,/K  py/MPa Q. /kg < (m®+s) ! (Q,=2.22 kg/(m® = 5))
1-1 718 374.05 0.103 2.22
1-2 787 374.18 0.102 2.86
1-3 933 374.28 0.104 3.49
2-1 782 378.55 0.123 2.22
2-2 1024 378.45 0.122 2.86
2-3 1109 378.78 0.125 3.49
3-1 858 381.07 0.130 2.22
3-2 1103 379.13 0.127 2.86
3-3 1196 381.07 0.132 3.49
4-1 938 383.95 0.143 2.22
4-2 1199 382.36 0.140 2.86
4-3 1292 384.70 0.147 3.49 3 (Qm =2.86 kg/( mz o S))
> 1024 W78 019 22 Fig. 3 Ultrasonic amplitude spectrum
5-2 1294 387.68 0.157 2.86
(Q,=2.86kg/(m’ *s))
5-3 1 498 388.93 0.164 3.49




* 196 2015

4 (Q, =3.49 kg/(m® *s))

Fig. 4 Ultrasonic amplitude spectrum °
( Qm :3'49 kg/( m2 ° S) )
3.2
(9)
5- 7
6 (Q,=2.86 kg/(m’ *5))
Fig. 6 Ultrasonic attenuation spectrum
(Q,=2.86kg/(m’ *5s))
5 (Q, =2.22 kg/(m* *s))

Fig. 5 Ultrasonic attenuation spectrum

(Q,=2.22 kg/(m’ *s))

7 (Q,=3.49 kg/(m’ *s))
Fig. 7 Ultrasonic attenuation spectrum

(Q, =3.49 kg/(m* *s))
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o 8 2.22 kg/(m’® *
s)
1024 W
10 (0, =3.49 kg/(m* = s))
Fig. 10 Distribution of the dimensions of air bubbles
(Q,=3.49 kg/(m’ = 5))
8 (0, =2.22 kg/(m” = 5))

Fig. 8 Distribution of the dimensions of air bubbles
( Qm =2'22 kg/( mz ° S) )

9 (0, =2.86 kg/(m* *s))
Fig. 9 Distribution of the dimensions of air bubbles
(0, =2.86 ke/(n’ +5))

11- 13 1.3.5

11 1
Fig. 11 Distribution of the dimensions of air

bubbles under the operating condition No. 1

2 Dy

Dy, o

2 Dy,
Tab. 2 Medium diameter of the air bubbles Dy,

by using the ultrasonic method

/mm

2.22/kg*(m?*s) "1 2.86/kg*(m>es) ~' 3.49/kg:( m’*s)

-1

1 0.398 0 0.199 8 0.173 6
2 0.4770 0.276 4 0.2511
3 0.597 0 0.388 6 0.3553
4 0.677 6 0.558 3 0.434 3
5 0.716 4 0.629 0 0.5132
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12 3
Fig. 12 Distribution of the dimensions of air

bubbles under the operating condition No. 3

13 5
Fig. 13 Distribution of the dimensions of air

bubbles under the operating condition No. 5

(6)
( Gas-Liquid Separation Method
GLSM) 3 o

4.5%

Tab. 3 Comparison of the air content measured
by using the ultrasonic method with that by using

the gas/liquid separation method

/%

1-1 0.323 0.335 3.6
1-2 0.215 0.216 0.5
1-3 0.196 0.204 3.9
2-1 0.416 0.425 2.1
2-2 0.298 0.312 4.5
2-3 0.281 0.287 2.1
3-1 0.532 0.549 3.1
3-2 0. 406 0.413 1.7
3-3 0.335 0.339 1.2
4 -1 0.568 0.556 2.2
4-2 0.502 0.512 2.0
4-3 0.396 0.392 1.0
5-1 0.595 0.588 1.2
5-2 0.536 0.542 1.1
5-3 0.485 0.466 4.1

(1)

(2)

4.5%
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ture at the outlet 9.6% . Key Words: gas turbine swirler NO, numerical simulation

= Study of the Applications of the Method for Evaluating the
Comprehensive Performance of a Trigeneration System /SUN Peng YOU Shijun ZHANG Huan
( College of Environment Science and Engineering Tianjin University Tianjin China Post Code: 300072) LI Xu
( China Northwest Architecture Design Research Institute Co. Ltd. Xi’an China Post Code: 710018) //Journal of

Engineering for Thermal Energy & Power. —2015 30(2) . - 187 - 192

In the light of the problem that the influence of dynamic loads are currently ignored during the design of a gas cool-
ing heating and power trigeneration system and excessively large capacities given in the models of the equipment i—
tems chosen in the configuration of the system may result with the reference capacity and operation strategies for the
internal gas combustion engine serving as the design variables and the comprehensive performance indexes inclu-
ding the total annual operation expenses amount of primary energy sources consumed and the quantity of carbon di—
oxide emissions serving as the target functions for optimization established was a method for designing and optimi-
zing a system. By using the method thus established an analysis and design of a trigeneration system for a building
of a hotel in Tianjin city were conducted. The optimumization results are given as follows: the reference capacity of
the inner combustion engine should be chosen as 975 kW and when the system is operating according to the strategy
of “determining heat generation on the basis of power demand” as compared with any single supply system the tri—
generation system can save expenses by 3.6% an amount of energy by 28. 9% and reduce the carbon dioxide emis—
sions by 44.7% . Key Words: cooling heating and power trigeneration system comprehensive performance index

system configuration operation strategy

= A Method for Ultrasonic Non-contact Measuring
the Gas Content and Dimension Distribution of Bubbles in a Bubble Flow HU Bian ( Hunan Wuling
Electric Power Engineering Co. Ltd. Changsha China Post Code: 410004) SU Ming=u CAI Xiao-shu ( 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(2) . —193 - 199

Set up was a set of supersonic non-contact measurement device for performing an on-ine measurement of the gas

content and bubble dimensions of a gasHiquid two-phase bubble flow in a circulation system. For a vertical rectangu—
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lar narrow channel outlet with a cross section of 20 mm X3 mm under the condition of the supercooling state in
which the pressure was normal and the inlet temperature was 313 K the ultrasonic attenuation spectrum method was
used to measure the gas content and dimension distribution of bubbles in a vertical rising gasdiquid two-phase bub—
ble flow arisen from the boiling of a water flow and analyze the influence of the heating power and the mass flow rate
on the gas content bubble dimensions and their distribution of a bubble flow. The test results show that when the
mass flow rate is constant with an increase of the heating power the medium diameter of the bubbles Dy, will in—
crease the distribution of dimensions will broaden and the gas content of the gasliquid two-phase flow will also in—
crease. Under the condition of the operating conditions being roughly equivalent ( which can be judged from the out-
let temperature T, and the outlet absolute pressure P,) with an increase of the mass flow rate the medium diameter
of the bubbles D, will decrease the distribution of dimensions will narrow and the gas content will decrease. When
the gas content measured by using the ultrasonic method is compared with that measured by using the gasdiquid
separation method the maximal relative deviation reaches 4.5% indicating that the measurement results obtained
from the test are basically reliable. Key Words: gas content dimension distribution of bubbles gasdiquid two-

phase flow supersonic attenuation spectrum rectangular narrow channel

CuO-H,0 = Numerical Simulation of the Intensified Heat Exchange of CUO-
H, O Nano-fluid SUN Chao—ie SUN Bao-min ZHONG Ya-feng JIANG Jia-zong ( Education Ministry Key
Laboratory on Power Plant Equipment Condition Monitoring and Control North China University of Electric Power

Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Power. —2015 30(2) . —200

-204

By using the numerical simulation method studied were the natural convection-based heat exchange characteristics
and of CUO-H,0 nano-luid inside a rectangular cavity and the mechanism governing the heat exchange. The em—
phasis was placed on an analysis of the influence of volumetric fraction and particle size of the nano-luid on the
temperature and speed field inside a two-dimensional enclosed cavity at various Ra numbers formed when the CUO-
H, O nano-luid is undergoing the natural convection and an investigation of the influence of Brownian movement of
nanoluid on the heat exchange. The numerical simulation results show that for a given Ra number the heat ex—
change efficiency of the nano-fluid will notably enhance. When Ra number is relatively small the heat exchange is
mainly regarded as the heat conduction. With an increase of Ra number the heat exchange will gradually become a

convection-based heat exchange. Brownian movement of the nano—particles will become an important factor influen—



