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Fig. 4 Transient flow pattern images
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Fig. 5 Entropy sequence and its recurrence texture in various flow patterns
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Fig. 6 Transient flow pattern entropy sequence and its recurrence texture

—PID=13
L8l ---PID=18
: R
A AR
o FEWH

1.6
1.5 » -
1.4
1.3t R
1.2 . . . . . .
01 02 03 04 05 06 07 08
B U /m « " 4
(o) MR SRR B AR A 2R
(1)
48 °
46 -
44 )
421 ’
38 (2)
36t
341
321 ° N
301
28|
01 02 03 04 05 06 07 08
HEU/m-s!
(b) PRI F A BERE U R B B AR Ttk o
7 :
Fig. 7 Relationship between the recurrence I KHALID B DAVID A M. Experimental and numerical investiga—
characteristic variable and the gas—phase tion of two-phase pressure drop in vertical crossflow over a horiza—
converted speed tal tube bundle J . Applied Thermal Engineering 2009 29: 1536

- 1365.



. 542 -

2011

YOSHITAKA M AKIO T. Two-phase flow patterns in a four by
four rod bundle J . Journal of Nuclear and Technology 2007 44

J . Journal of China Electric Machinery Engineering 2008 28
(35):49-56.

(6) :894 -901. 8
J. 2010 61(6) : 1431 —1436.

I 1999 26( 2) : 105 —109. LI Hong-wei ZHOU Yong-ong SUN Bin et al. Analysis of the re—
CHEN Bin GUO Lie4in ZHANG Xi-ming. Advances in the study currence characteristics of the flow pattern image information of a
of gasdiquid two-phase flow characteristics in tube bundles J . horizontal gasiquid two-phase flow J . Journal of Chemical Engi-
Journal of Chemical Machinery 1999 26( 2) : 105 - 109. neering 2010 61(6) : 1431 —1436.

9 - J.
I 2006 57(2): 274 -280. 2002 22(3):22 -26.
JIN Ning-de CHEN Wan-peng. Application of chaotic recurrence BAI BoHeng GUO Lie§in CHEN Xue—un. Study of the pressure
analysis in identification of oil-water two-phase flow patterns J . fifference gluctuation of an air-water two-phase flow J . Journal of
Journal of Chemical Industry 2006 57(2): 274 -280. China Electric Machinery Engineering 2002 22( 3) :22 -26.
10 -
J. 2007 58(5):1172 - 1179. ] 2010 61(3) :557 —564.
JIN Ning-de ZHENG Gui-bo CHEN Wan-peng. Chaotic recur— WANG Chun-hua ZHONG Zhao-ping LI Rui et al. Analysis of
rence characteristic analysis of conductivity fluctuation signals of the recurrence atlas of the pressure fluctuation of a gas-solid fluid—
gas-iquid two-phase flow J . Journal of Chemical Industry 2007 ized bed J . Journal of Chemical Industry 2010 61( 3): 557
58(5): 1172 - 1179. -564.
11 ZBILUT J P WEBBER C L. Embeddings and delays as derived
J . 2008.59( 1) : 64 —68. from quantification of recurrence plots J . Phys. Lett. A 1992
ZHOU Yun-ong CHEN Fei. Analysis of the complexity measure— 171(3/4) : 199 -203.
ments of space image Information of flow patterns in a horizontal 12 CHIARA M ANGELO F ANTONIO V. Comparison of recur—
gasdiquid two-phase flow J . Journal of Chemical Industry 2008. rence quantification methods for the analysis of temporal and spa—
59(1):64 -68. tial chaos J ~ Mathematical and Computer Modelling 2010 3:
1123 —1144.
I 13 MARCH T K CHAPMAN S C DENDY R O. Recurrence plot sta—
2008 28(35) :49 -56. tistics and the effect of embedding J . Physica D 2005 200( 1 -
ZHOU Yundong LI Hong-wei HE Qiang-yong. Analysis of the 2) 1171 - 184.
chaotic characteristics of oil-air-water three-phase flow patterns in a ( )
vertical riser based on dynamic image darkness fluctuation signals
{Diesel & Gas Turbine Worldwide»2011 3 Ansaldo Energia Crios
2 x400 MW .
Crios N N . .
Ansaldo Energia o



° 630 - 2011

engine with the maximal power output of the cycle serving as the optimization target and the heat conduction be-
tween the working medium and the external heat channel abiding by the law of radiation-based heat conduction ¢
< A(T) . A numerical calculation case was given under the law of radiation-based heat conduction and compared
with the results obtained under the Newtons heat law. The results of the numerical calculation case show that with
an increase of the heat conductivity the power output and efficiency of the optimal full and semi cycle will de-
crease. Compared with the full cycle the compression ratio power output and efficiency of the optimal semi-cycle
are relatively big. Although the Eulerd.agrange ( £ — L) arc sections and the curves showing the change of the vol—
ume of the working medium with time are all similar to sine curves and composed of three sections under both heat
conduction laws the curves showing the change of the volume of the working medium under different heat conduc—
tion laws are not a same one. Key words: finite-time thermodynamics law of radiation-based heat conduction

maximal power output external combustion engine

= Analysis of the Image Information Entropy Recurrence Char—
acteristics of a Gasiquid Two-phase Flow Pattern HONG Wen-peng LIU Yan ZHOU Yun-ong ( Col-
lege of Energy Source and Power Engineering Northeast University of Electric Power Jilin  China Post Code:

132012) // Journal of Engineering for Thermal Energy & Power. — 2011 26(5). -538 ~542

By using a high speed video camera acquired were the flow images of various flow patterns of two kinds of tube
bundle in 10 rows and 4 columns with a pitch of 1.3 and 1.8 respectively. In the light of the typical flow images in
three types namely bubble — shaped flow intermittent flow and mist flow the information entropy sequence of the
various flow pattern images was extracted and the dynamic characteristics of various flow patterns of the gasiquid
two—phase flow and the entropy sequence of the transit flow patterns were studied by using the recurrence analytic
method. The research results show that the recurrence structures of the entropy sequences of different flow pattern
images are different. The recurrence chart of the information entropy sequence of the bubble-shaped flow images is
of a dotshaped structure that of the intermittent flow images is of a dot-block—shaped structure while that of the
mist flow is of a clearest diagonal structure. The recurrence structures of the entropy sequences of transit flow pat-
tern images can clearly show the evolvement of the transition process of the flow patterns. The recurrence structure
chart of information entropy sequence can reflect relatively well the evolvement mechanism of the flow patterns and
the recurrence characteristic variable is susceptible to the change of converted flow speed thus providing a relative—
ly effective method for studying the mechanism governing the flow patterns of gasdiquid two-phase flow. Key

words: gasliquid two—phase flow tube bundle flow pattern information entropy recurrence chart

= Study of the Heat Exchange Characteristics of the Cooling
Air Inside a Straight Ribbed Rectangular Channel LIU Rui SHUI Lin-qi WANG Xin—§un BAI Xiao-
wei ( Turbo-machinery Research Institute Xian Jiaotong University Xian China Post Code: 710049) // Journal
of Engineering for Thermal Energy & Power. — 2011 26(5). -543 ~546



