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Fig. 1 The schematic structure diagram of the
single H — type finned tube with rectangular wing
; 8 longitudinal vortex generator
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Tab. 1 The structure dimension of the
longitudinal vortex generator
/( ) a, by €1
BI(°)
/mm /mm /mm
10 1.25 8.5 45.60
10 1.25 8.5 45.60
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H H
Fig.2 The schematic structure diagram of the H
single H — type finned tube with triangular wing
longitudinal vortex generator .
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Tab. 2 The structure dimension of the single H — type finned tube( mm)
H, H, 8 b P D, S S,
76 70 2.5 10 10 38 86 78
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Tab. 3 The convective heat transfer correlations
shown with Import speed
AT, AP JF|
JX45° 49.617 6 U352 3.8873 U7 0.026 8 U~ *'%#4
JX60° 50.533 5 U361 43875 UMY 0.0264 U012
SIX45° 47.208 3 U~ 3,321 5 U¥? 0.0268 U2
SIX45° 47.873 5 U707%% 3.5121 ¢ 0.026 8 U6
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Tab. 4 The characteristic numbers correlations 9 X=0.15m
shown with Re number Fig. 9 Radial turbulence energy distribution
Nu Eu JF at X=0.15m
JX45° 0.024 3 Re"™*2  1.478 4 Re™""6  0.072 1 Re ""'8
JX60°  0.021 7 R™¥'7  1.428 0 Re~*'%8 0.066 5 Re 13! 10 (1) X=0.15m
SIX45° 0.027 2 Re"®*®  1.363 8 Re > 0.077 5 Re ' “w”
SIX45° 0.026 7 Re*®7% 1.394 8 Re™'¥  0.078 5 Re '3 (Y=-0.03m Y =0.03
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= Exploratory Investigation of the Tactics for Controlling an Off-grid
Type Wind-power-photovoltaic Complementary System MA Yan XU LiSun ( Department of Electrical
and Information Engineering Xinjiang Engineering College Urumqi China Post Code: 830023) //Journal of Engi-

neering for Thermal Energy & Power. —=2016 31(1). -1 -12

Analyzed were the working principles and characteristics of solar power cells and wind power generator units and es—
tablished was a model for simulating solar energy photovoltaic cells and wind power generators. The perturbation ob—
servation method was used to perform a tracking and control of their maximum powers. In the light of the problem
that it is difficult to choose the step length for the perturbation observation method corresponding fuzzy controllers
were designed for a solar energy photovoltaic power generation system and a wind power generation system respec—
tively. The simulation results show that the control tactics adopted can exercise a real-ime tracking and control with
changes in operating conditions. Finally the working principles and characteristics of an accumulator battery was an—
alyzed and the four-phase charging management of the accumulator battery was adopted 1. e. activated charging

main charging average charging and floating charging. The simulation results indicate that the method in question is
feasible. Key words: photovoltaic power generation wind power generation maximum power tracking perturbation

observation method fuzzy control accumulator battery

= Study of the Flow and Heat Exchange in a Longitu—
dinal Vortex Generator Installed with Rectangular and Triangular Winglets ZENG Zuo=iong LIU
Jian-quan WANG Zhang—jun ( College of Energy Source and Mechanical Engineering Shanghai University of Elec—
tric Power Shanghai China Post Code: 200090) WEI Jiajia ( College of Aircraft Engineering Nanchang Universi—
ty of Aeronautics Nanchang China Post Code: 330063) //Journal of Engineering for Thermal Energy & Power.

-2016 31(1). =13 -19

By making use of the SIMPLE algorithm and the k& — & turbulent flow model the heat exchange performance of a H-
shaped finned tube installed with a rectangular winglet or a triangular winglet was numerically simulated. It has been
found that when the Reynolds number is kept unchanged with an increase of the attack angle the temperature
difference and pressure loss between the inlet and outlet of a H-shaped finned tube installed with a rectangular win—
glet and its Nusselt number Euler number and heat exchange factor as well as comprehensive performance evalua—

tion criterion JF are all greater than those of the H-shaped finned tube installed with a triangular winglet. In the
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presence of a longitudinal vortex generator the return flow zone behind the tube and the turbulent kinetic energy
close to the longitudinal vortex generator will become bigger thus leading to an increase of the temperature in the
zones around the tube the turbulent kinetic energy approximately assuming a M-shaped distribution and the temper—
ature roughly taking on a W-shaped distribution along the radial direction. Key words: H-shaped fin longitudinal

vortex generator convective heat exchange flow characteristics

PSO = Study of the Overall Searching Ability of the Particle
Swarm Optimization Algorithm When It Is Being Applied in Optimizing a Heat Exchange Network

XTAO Yuan CUI Guo-min PENG Fu-yu ZHOU Jing CHEN Shang ( College of Energy Source and Power Engineer—
ing Shanghai University of Science and Technology Shanghai China Post Code: 200093) //Journal of Engineering

for Thermal Energy & Power. —2016 31(1). —20 -26

When the particle swarm optimization algorithm is used to optimize a heat exchange network it can quickly find out
the optimum zone in all zones however in the meantime it may produce a local extremum value problem which ari-
ses from its premature convergence and deterioration in its overall searching ability. The mechanism governing such
a deterioration phenomenon was analyzed in depth and the essence of the premature convergence happened when u-
sing the particle swarm optimization algorithm was found. To solve this problem a forced jump-eut strategy was pro—
posed. Through activating the particles involved in the local extremum value problem the population diversity was
restored and the overall optimum solution was continuously searched. The case calculation results show that the im—
proved searching strategy for the particle swarm optimization algorithm can be suited for a continuous variable opti—
mization of a heat exchange network. When the improved searching strategy for the particle swarm optimization algo—
rithm was applied to the calculation example 10SP2 in the literature No. 16 the annual comprehensive expenses thus
obtained decreased by 205 $ /a as compared with that in the literature No. 14. When the improved searching strate—
gy for the particle swarm optimization algorithm was applied to the calculation example 8SP1 in the literature No.

18 a currently smallest annual comprehensive expense of 30793 $ /a was obtained. The annual comprehensive ex—
pense calculated by using the improved particle swarm optimization algorithm invariably decreased as compared with
those calculated by using the standard particle swarm optimization algorithm and the cultural genetic particle swarm
optimization algorithm. Key words: optimization of a heat exchange network particle swarm optimization algorithm

local deterioration forced jump-out



