31 4 Vol.31 No.4
2016 4 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Apr. 2016

1001 —2060( 2016) 04 - 0127 - 06

1 1 2 2
(1. 411201; 2. 411100)
38 kW 4
3.
Fluent
4
10 ~50 Hz 38 kW
10 ~50 Hz 200 ~250 Hz ; Fluent
90° °
1
TK474.7 4 A 1.1
DOI: 10. 16146 /j. cnki. rndlge. 2016. 04. 021 38 kW
1
26 1CrNi9Ti
230 mm
. . . 4 mm
. 170 mm 180 mm 5 mm
. 70 mm 50
mm 60 mm 45 mm,
s 1 2 1 90°
2
1 o 1 Y =
o N - 74 mm 2
1.2
b . (13 =74 -50) ( -29 -74 -10).
2 .
12015 - 06 -24; 12015 -06 -29
: (11CY020) ; (2012FJ6121) ;
(S130019) ; (51275166)
(1988 -)

(1964 —)



* 128 ¢

2016

1

Fig. 1 Single cycle structure and sectional

mesh model ofthe cylinder system
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2.2

= -74 mm

Tecplot
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4 Y= -74 mm
10 ~50 Hz
200 ~250 Hz 50 ~200 Hz
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Fig. 2 Velocity vector distribution in the

longitudinal section of cylinder

4 Y=-74 mm

Fig. 4 Velocity profile of time domain at

Y = -74 mm cross-section
5 Y=-74 mm
Fig. 5 Velocity profile of frequency domain
at Y= -74 mm cross — section
3 2
Fig. 3 Velocity vector distributionin the 6. 7 1.2
longitudinal section of cylinder ° 7

10 ~50 Hz
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50 ~250 Hz Py = - mezcotacos(wt + i ; 177) (3)
. P = — mezcotacos2(wt + d ; 177') (4)
1( ) 2( ) 4 4
6. 7 zpn =0 Zp”i =0 (5)
=1 =

3.1

6
Fig. 6 Time domain characteristic curve of

monitoring point pressure

7
Fig. 7 Amplitude frequency characteristic

curve of monitoring point pressure

M, = mszzcotacos(wt + d ; 177) (6)
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Fig. 8 Schematic diagram of the rotation

space of oblique disc
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Tab. 2 Correlation parameters of the cylinder mm; p, — Pa:
system and the structure of the inclined plate Py — Pa: A —
mm?; N mm, k—
/kg 5 m—
/mm 150
(8). (9) 10
/r * min~! 3 000
10 2
1(°) 25
/mm 30
/mm? 3846.5
/MPa 10 °
/MPa 7.8
1.2 o
1.4
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Fig. 10 Profile of gas force on piston
9
Fig. 9 Inertia force curve of piston assembly
4
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In this paper based on finite volume method the steady-state thermal performances of the flat-plate solar collector
are investigated by taking account of the ambient temperature the inlet temperature of the working fluid collector
tube spacing and collector tube diameter. A physical model of wing tube flat-plate solar collector is built and then
numerically simulated. The simulation results are analyzed and compared with experimental results. The results
show that as the ambient temperature becomes higher and the inlet temperature of the working fluid becomes lower

the instantaneous efficiency of the collector can be significantly improved. With the solar radiation intensity of
740 W/m” and the environmental speed of 4 m/s as the ambient temperature increases from 0 °C to 30 °C  the col-
lector instantaneous efficiency increases from 35.85% to 82.19% . As the inlet temperature of the working fluid
decreases from 50 °C to 10 °C the collector instantaneous efficiency increases from 23.24% to 79.78% . Reducing
the collector tube spacing and increasing collector tube diameter are both conducive to improve the instantaneous ef-
ficiency of the collector the instantaneous efficiency increases from 58.23% to 65.78% as the collector tube spac—
ing decreases from 180 mm to 40mm and increases from 59.47% to 66.78% as the collector tube diameters in—
creases from 8 mm to 20 mm. These results are expected to be helpful in the design parameter optimization for the

flat-plate solar collector. Key words: solar collectors flat plate numerical simulation

= Analysis of Vibration Characteristics of Cylinder System in
Solar Stirling Engine DAI Xue PENG You-duo( Hunan University of Science and Technology Key Labo-
ratory of health maintenance of mechanical equipment Xiangtan Hunan Post Code: 411201) WANG Min-hui
TAN Xin-hua( The solar Department of Hunan Electric Group Xiangtan Hunan Post Code: 411100) // Journal of

Engineering for Thermal Energy & Power. —2016 31(4) . - 127 ~132

For the vibration sources in internal cylinder system refrigerant and piston assembly the 38 KW four-cylinder doub—
le-acting Stirling solar swash plate engine was used to create 3D model and the flow characteristics of engine cylin—
der inner refrigerant and the characteristics of pulse parameters were study in terms of time and frequency domains
the inertia force inertia moment and the gas force characteristics of the piston assembly by using Fluent software.

The results show that the pressure fluctuation of the working fluid inside the cylinder is significant with the pulse
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frequency range of 10 ~50 Hz. The flow pulsation frequencies of the working fluid are mainly within the range of 10
~50 Hz and 200 ~250 Hz. The magnitude and direction of gas force on the piston end suddenly change during the
compression and expansion processes of the working fluid leading to the vibration of the piston assemblies. Recipro-
cating inertia force and inertia moment of single cylinder piston components both vary sinusoidally and the phase
angle difference between adjacent cylinders is 90 degree so the reciprocating inertia force of the piston assembly of
the entire cylinder system can be offset. But the inertia moment has to be balanced by the arrangement of the mass
of the balancing block and its distance to the rotation axis. Key words: Stirling engine cylinder system the source

characteristics numerical simulation

= Research on the Combined Application of Jet Refrigeration
and Active Cooling Beam Technology LI Yanxue RUAN Ying-jun( Tongji University Shanghai China
Post Code: 200092) LIU Qing—ong ( Shanghai University of Electric Power Shanghai China Post Code:

201300) //Journal of Engineering for Thermal Energy & Power. —2016 31(4). —-133 -138

A preliminary analysis for the combined application of jet refrigeration and chilled beam technology was carried out.

The high temperature cooling water of active chilled beam technology was utilized to improve the evaporator temper—
ature in jet refrigeration cycle process and to realize the improvement of the overall energy efficiency of the refrige—
ration system. With R141b as refrigerant the ejector refrigeration cycle model was established to obtain the ejector
refrigeration characteristics under different conditions through C** programming calculation. The results show that
the comprehensive energy utilization rate of the jet refrigeration combined with chilled beam system can be improved
from 0.24 to 0.40 as the ratio ( m) of the water side cooling capacity to air side cooling capacity of the chilled
beam increases from O to 2.5 under the condenser temperature of 32 “C. With the ratio m equal to 2.5 the in—
creased energy utilization efficiency can be 53% ~ 145% under the environment temperature range of 28 C to
37 C. Meanwhile the combined cooling can significantly improve the performance of jet refrigeration system under

high condenser temperature. Key words: jet refrigeration chilled beam ejector ratio equivalent COP



