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Fig. 1 Sketch of the test device
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Fig. 3 Rotation-direction self-cross rotor

1

Tab. 1 Geometrical dimensions and parameters of the rotor

D./mm  d/mm L /mm L /mm
19 -200( ) 19 2.5 200 35
19 - 200( ) 19 2.5 200 35
22 -200( ) 2 2.5 200 35
22 - 200( ) 2 2.5 200 35

2
Tab. 2 Relationship between the flow velocity and power

of a pump when bare tubes are being used

1 2 3 4 5 6
/mes! 2 2.5 3 3.5 4 4.5
kW 0.16 0.32 0.54 0.85 1.26 1.78
(3) 3.5 m’/h
56.5+0.5 C 2~5
m/s 0.167 ~2.443 kW
(4) 100
(5) .
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Source Utilization Technologies and Systems College of Power Engineering Chongqing University Chongqing Chi-
na Post Code: 400030) // Journal of Engineering for Thermal Energy & Power. — 2012 27(3). -301 ~306

By using a computational fluid dynamics software established was a three-dimensional mathematical model for the
internal flow field of a sectorshaped nozzle and a numerical simulation was performed of the nozzle under discussion
by employing the standard £ — & turbulent flow model. The influence of the main structural parameters of the noz—
zle on the velocity and pressure distribution as well as the jet flow speed was analyzed. It has been found that the
convergence angle has a relatively large influence on the internal flow field of the nozzle especially the jet flow
speed. The optimum convergence angle falls in a range from 13 to 15 degrees. The ratio of length to diameter at the
outlet has a certain influence on both jet flow pattern and speed. When the blade height to diameter ratio is within
a range from 2 to 4 it will be more favorable to the jet flow of the nozzle. The inclusive angle of the V-shaped
groove has a relatively conspicuous influence on the jet flow speed at the outlet. When the inclusive angle is be—
tween 15 and 30 degrees the nozzle displays a relatively good convergence nature but the jet flow speed is not high.

When the angle is between 30 and 45 degrees the nozzle can achieve a relatively good jet flow speed. When the an—
gle is between 45 and 60 degrees the nozzle can result in a high jet flow speed but a relatively poor convergence na—
ture. Key words: sectorshaped nozzle structural parameter internal flow field & - & turbulent flow model con—

vergence nature

= Study of the Intensified Heat Transfer Performance of a
Heat Exchanger Tube Inner Rotation Direction Self-eross Rotor ZHAO Ben-hua HE Xue-tao YAN
Hua YANG Wei-min ( College of Electromechanical Engineering Beijing Chemical Industry University Beijing
China Post Code: 100029) // Journal of Engineering for Thermal Energy & Power. — 2012 27(3). -307 ~311

On a comprehensive heat transfer performance test rig studied and compared was the heat transfer performance of a
rotational direction self-cross rotor and an identical direction rotor heat exchanger with that of a bare tube. It has
been found that through the Webb performance comparison method at an identical heat exchange surface area and
a same power of the water pumps the heat exchange quantity of the identical direction heat exchanger is 6.99 %
higher than that of the bare-tube heat exchanger while that of the rotational direction self-eross rotor heat exchanger
is 8. 11 % higher than that of the bare tube heat exchanger to a maximal extent. On this basis the authors have al-
so calculated and derived a criterion correlation formula among the rotational direction self-eross rotor identical di—
rection rotor and bare tube heat exchanger and in the meantime studied the relationship between the heat exchange
quantity and the outer diameter of the rotor discovering that the heat exchange quantity increases with an increase
of the outer diameter of the rotor. Key words: shell-and-tube heat exchanger rotational direction cross rotor iden—

tical direction rotor intensified heat transfer performance



