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Ministry Key Laboratory on Thermoluid Sciences and Engineering College of Energy Source and Power Engineer—
ing Xi“an Jiaotong University Xi’an China Post Code: 710049) //Journal of Engineering for Thermal Energy &

Power. —2014 29(5) . -503 -508

A numerical simulation and experimental study were performed of the heat transfer and heat exchange characteristics
of a round plate and shell heat exchanger. By using the software Solidworks a full scale real-entity model for a single
flow passage was established during the numerical simulation without any simplification dividing the grid by emplo—
ying the software ICEM and seeking solutions by adopting the software Fluent. In addition the simulation results
were verified through a pilot-scale water-water heat transfer test. The prototype machine for the test used the plates
fully identical to the geometrical structure during the numerical simulation with the number of the plates being 122.

Through a comparison it has been found that when the Reynolds number is in a range from 200 to 7 000 the error
between the numerical simulation results and the test ones is within 15% . The simulation results can be used as an
underlying basis for type selection and optimization during design of the products of the same kind in industrial ap—

plications. Key Words: plate heat exchanger numerical simulation heat exchange test Fluent

= Numerical Simulation of the Convection-based Heat Exchange
Characteristics Outside Spirally Grooved Tube Bundles WANG Ying-hui SUN Ning ( College of Ener—
gy Source and Power Engineering Jiangsu University Zhenjiang China Post Code: 212013) GUI Ke-ting ( College
of Energy Source and Environment Southeast University Nanjing China Post Code: 210096) //Journal of Engi-

neering for Thermal Energy & Power. —2014 29(5). -509 -514

In the light of the problem of the flow and heat transfer outside the spirally grooved tube bundles in an indine ar—
rangement swept across by flue gases by using the CFD technology and through changing the structural parameters
such as the lateral and longitudinal spacing pitch and groove depth of the spirally grooved tube bundles in an in-
line arrangement etc. the influence of the multiple geometrical parameters on the heat transfer characteristics of the
flow outside the spirally grooved tubes was analyzed with the theoretical cause of the heat transfer enhancement and
rational structural parameters being determined. It has been found that the heat transfer characteristic number Nu
outside spirally grooved tubes is 7% to 20.6% greater than that outside bare tubes. With an increase of the lateral
spacing the heat transfer characteristic number Nu outside tubes will decrease and the flow resistance of flue gases
will decrease accordingly. An increase of the longitudinal spacing will make both the heat transfer characteristic
number outside tubes and the flow resistance of flue gases increase. To increase the pitch and decrease the groove

depth can both enhance the heat exchange however the flow resistance of flue gases will also increase. With all the
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factors being taken into account in a comprehensive way the lateral and longitudinal spacing of the spirally grooved
tube bundles should be chosen as s, =1.75to 2 d and s, =1.5 to 1.75 d respectively and the pitch should be cho-
sen as P =25 to 30 mm while the groove depth should be chosen as e =0.4 to 1 mm. Key Words: spirally grooved
tube lateral /longitudinal spacing pitch groove depth convection-based heat exchange outside tubes heat

transfer enhancement

=Model for the Enhanced Heat Conduction of a Variable Densi-
ty Porous Medium and Its Experimental Study YANG Li-hong SUN Jinxiang SHEN Hang-ming ( Col-
lege of Mechanical Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. —2014 29(5) . -515 -520

With the section of an isothermal vessel serving as the object of study based on the model for porous media the ves—
sel was filled at a variable density to enhance the heat conduction from the center to the wall of the vessel. Firstly

based on a model for the minimized heat resistance of the heat conduction in the steady state the twodayer and
three-dayer copper wire filling scheme at a variable density were determined. Secondly a test rig was set up accord—
ing to the layered filling scheme and the effective heat conduction coefficient of the vessel was determined. Com—
pared with the uniform filling scheme the heat conduction coefficient increased by 52.9% and 77.9% respective—
ly. Finally a numerical simulation study was performed of the transient heat conduction under the condition of the
vessel being filled at a variable density. Under the condition of the central temperature being 200 “C and the central
thermal power being constant through the heat conduction for a certain time period the filling at a variable density
minimized the temperature difference between the center and wall of the vessel. The foregoing research results show
that based on the minimized heat resistance layered filling with copper wires at a variable density can enhance the
heat conduction from the center to its surroundings. Key Words: isothermal vessel porous medium variable densi—

ty enhanced heat conduction effective heat conduction coefficient

= Heat Conduction and Thermal Relaxation of a Carbon Nano-tube Pile-up
Bed KAN Wei-min XIAO Xiao—ging ( Guangdong Academy of Electric Power Sciences Guangzhou China
Post Code: 510600) ZHANG Xian-tao CHENG Ting ( College of Power and Mechanical Engineering Wuhan Uni-
versity Wuhan China Post Code: 430072) //Journal of Engineering for Thermal Energy & Power. —2014 29(5) .

-521 =525

By employing the hot-wire method tested and measured were the heat conduction coefficient and heat transfer relax—



