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Tab. 1 Ice thickness data of 3 point after frozen for 40 minutes and the temperature

40 minutes freezing( mm)

/IC 2.2
1%
0 -2 -5 -8 -l -4  -I5 20.40 60 min
88.4 0 0.60 1.10 1.28 0.98 1.12 1.10
66.7 0 0.50 0.92 0.8 0.58 0.72 0.78 i
60.7 0 0.46 0.64 0.50 0.50 0.48  0.66 20 40 min )
50.0 0 0.32 0.42 0.30 0.38 0.40 0.58 3
3 4 o
2 1 60 min ( mm) 6 7 .
Tab. 2 Ice thickness data formed at the Point No. 1
after frozen for 60 minutes( mm) 3 2 20 min (' mm)
/C Tab. 3 Ice thickness data formed at the Point No.2
1% 0 -2 -5 -8 -11 -14 15 after frozen for 20 minutes( mm)
82.6 0 0.82 1.96 1.82 1.98 1.90  1.90 o 1%
58.4 0 0.74 1.32 1.30 1.20 1.22  1.26 0 5.7 58 66.7 86.2
54.6 0 0.62 1.30 0.80 1.02 1.12  1.08 -2 0 0.2 0.08 0.16 0.18
52.0 0 0.40 0.80 0.48 0.36 0.52  0.70 -l4 0 0.18  0.32  0.46 0.86
-15 0 0.30  0.42  0.58 0.90

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 : *613 -

7 8 o 9. 10
o 60 min.
10 53 86.2% (mm)
gg | _:_:%::CC 71 Tab. 5 Ice thickness data formed at the Point No.3
E 0.7f --15.5C A at a relative humidity of 86.2% mm
= 06 s
g gi L /' A /min
§ 03 e 0 20 40 60
0.2 e S |
ol / ; __,,f—“‘f
0 s -2 0 0.24 0.60 0.90
0 51.7 58 66.7 86.2
BREEREE % -8 0 1.02 1.28 1.88
-14 0 0.88 1.12 1.82
BH7 2554420 mn Z&kEEL
B K R
Fig.7 Curves showing the relationship between a4 — 22 )
the ice thickness formed at the Point No. 2 after & L6 : :?}:uc g
g -
frozen for 20 minutes and the temperature =l 12¢ —
g 0.8 f
4 3 40 min ( mm) & 04}
Tab. 4 Ice thickness data formed at the Point No. 3 0 . .
sfter fromen for 40 mi 0 20 40 60
atter trozen for minutes mm P25 Bt [ /min
1%
/C - N
-2 0 0.32  0.46  0.50 0.60 B K R AR
Fig. 9 Ice thickness formed and frozing time duration
-14 0 0.38 0.50 0.58 0.98
at the Point No. 3 at a relative humidity of 86.2%
-15.5 0 0.58 0. 66 0.78 1.10
1.0
10r . 14T 08f —~ -
g | — =15.5C / E —- —-8C //
£038 e 'E\ 0.6 4
ﬁ 0.6 T e m d /"'.-----
Ty ] 2 04f /
X 04r - ﬂ& //
ﬂﬂ: 02l /// 021 P //
0 ! ! . (| om—— - -
0 517 58 667 862 0 20 40 60
HREERE % YR58 8] /min
B8 3554440 min ZEkBEEL B10 25548 BE 8N L KEEL
£ R WA TP YT
Fig. 8 Curves showing the relationship between Fig. 10 Ice thickness formed and frozing time duration
the ice thickness formed at the Point No. 3 after at the Point No.2 at a relative humidity of 58%
frozen for 40 minutes and the temperature
9 10
2.3 (1) ;
(2)
o 5 6 o

86.2% 58% 2 3



¢ 614 2012
S(m?)
Ah, ( m) M(kJ/ 3
kg)
o 0C
( 0C)
0C AT( K)
> (1) . -5
0 =0+0, (n - -8 :
10— D0 — (2)
;Qd_ o o
6 2 58% ( mm) °
(3)

Tab. 6 Ice thickness data formed at the Point No. 2

at a relative humidity of 58% ( mm)

/min
/C
0 20 40 60
-2 0 0.08 0.48 0.60
-5 0 0.62 0.82 0.94
-8 0 0.48 0. 60 0.84
Av, = Ah,S (2)
6
[Q_] :MAU“p
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analyzed were Glarent and Shen blade tip loss correction model. With the traditional momentum blade element theo—
ry serving as the basis and based on the improved Shen blade tip loss correction model the authors presented an
aerodynamic correction calculation model for wind wheels. With the help of the model in question a numerical simu—
lation were performed of the axial and circumferential induction factors and output power of a small power test wind
turbine. Through processing and analyzing the test data of the test wind wheel the calculation results and test data of
the model under discussion were compared at the wind speed of 10 m/s and 15 m/s respectively verifying the relia—
bility of the model. The research results can offer guidance for an in-depth study of the load and fatigue characteris—
tics of the blades of a wind turbine and in the meantime can lay a theoretical basis for enhancing the output power
of a wind turbine and lower the cost of the wind power. Key words: wind turbine wheel blade tip loss induction

factor aerodynamic load test comparison

= Calculation and Analysis of the Critical Rotating Speed
of the Rotor System of a Centrifugal Charging Pump in a Nuclear Power Plant FU Qiang YUAN
Shou—-gi ZHU Rong-sheng ( Research Center for Fluid Mechanical Engineering Technology Jiangsu University
Zhenjiang China Post Code: 212013) //Journal of Engineering for Thermal Energy & Power. - 2012 27

(5). 604 ~609

By using the finite element software ANSYS established was the three-dimensional model for the rotor component of
a centrifugal charging pump with its finite element mesh being divided. The inherent modal analysis two support and
three support modal analysis and critical rotating speed calculation of the rotor component were conducted in the dry
and wet state respectively. The modal analytic results show that the dry state base frequency is 228. 37 Hz while the
wet state base frequency is 253.40 Hz 10.96% higher than the former. When two supports are adopted the base
frequency is 72.63 Hz 71.33% lower than that when three supports are adopted. The calculation result of the criti—
cal rotating speed is 13702.5 r/min 204.48% higher than the actual rated speed of the charging pump which is
4 500 r/min indicating that the critical speed can meet the requirements. Key words: nuclear power plant char—

ging pump rotor system critical rotating speed finite element

= Experimental Study of the Influence of Air Tempera—
ture and Humidity on the Ice Covering Characteristics of a Blade LI Lu-ping LIU Sheng=xian TAN
Hai-hui LU Xu=iang( College of Energy Source and Power Engineering Changsha University of Science and Tech-

nology Changsha China Post Code: 410076) //Journal of Engineering for Thermal Energy & Power. —2012 27
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(5). -610 ~614

In an artificial environment laboratory simulated was the process of ice covering the surface of a blade of a wind tur—
bine and explored was the influence of the change of the main meteorological parameters ( air temperature and rela—
tive humidity) on the ice covering the surface of the blade of the wind turbine. The test results show that when the
air temperature is in a range from -5 °C to —8 °C it is most favorable for the water contained in the air to be con—
densed to ice and the water contained in the air is an important source for icing. At a relative humidity the lower the
temperature and the higher the freezing speed. When the air temperature is kept constant the icing speed will as—
sume a monotone increment relationship with the relative humidity. When the air temperature and humidity are con—
stant the longer the icing time duration and the thicker the ice layer. After the freezing time duration has been pro—
longed the freezing thickness growth speed assumes a certain slowing-down tendency. Key words: wind turbine

blade ice covering experimental study

NO, = Experimental Study of the Influence of Diesel
Combustion Diluted and Mixed with Ethanol on the Soot and NO, Emissions of a Diesel DANG
Shuai ZHONG Bei§ing GONG Jingsong YUAN Zhen ( Education Ministry Key Laboratory on Thermal Science
and Power Engineering College of Aeronautics and Astronautics Tsinghua University Beijing China Post Code:

100084) //Journal of Engineering for Thermal Energy & Power. —2012 27(5) . -615 ~619

The following diesel system was formed through a reconstruction: through a small-sized high efficiency heat exchang—
er installed on the exhaust gas pipe of a diesel the ethanol absorbed the waste heat of the exhaust gas under the
condition of having no heat from the outside world and after partially pyrolyzed the mixed gas was fed into the com—
bustion chamber of the diesel to improve the combustion via the gas inlet passage. The research results show that the
system under discussion can effectively save oil. To study the influence of the system on the soot and NO, emissions
of the diesel an experimental study was performed of the system at constant power-various speeds and rated speed—
various powers. It has been found that the reduction of soot emissions of the system under a small powerdow speed
operating condition is not conspicuous capable of being lowered by 64.7% to the maximum extent. The higher the
power and rotating speed the greater the soot and NO,. emissions and the better the effectiveness of the reduction of
the pollutant emissions. The principle for reducing the pollutant emissions was analyzed. Key words: diesel etha—

nol soot NO,



