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THREE DIMENSIONAL NUMERICAL
ANALYSIS FOR SLOTTED FIN-AND-
TUBE HEAT TRANSFER SURFACES

HAVING OVAL TUBE CONFIGURATION

Zhou Junjie Tao Wenquan
(State Key Laboratory of Multiphase Flow in
Power Engineering, Xi’an Jiaotong
University, Xi’an 710049)

Abstract: Fluid flow and heat transfer characteristics of three
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OPTIMAL KINEMATIC DESIGN OF
2-DOF PLANAR PARALLEL ROBOT
WITH HIGH SPEED AND HIGH
PRECISION

Sun Lining Ding Qingyong Liu Xinyu
(Robotics Institute, Harbin Institute
of Technology, Harbin 150001)

Abstract: Based on the analyses of workspace, dexterity, ve-
locity and precision, an optimal kinematic design method of
2-DOF planar parallel robot is developed. A global index com-
posed of conditioning index, velocity and precision is proposed

to achieve a workspace with good performance. The proposed

method can be implemented in two steps. In the first step, under
the constraints of dexterity and singularity, a workspace with
good performance is achieved, and a set of bars’ length pa-
rameters and length ratios of two bars are generated to achieve
the objective workspace. In the second step, the proposed
global index is used to choose the most optimal length ratio
between proximal and distal bars from the series of parameters
acquired in the first step, thus the singularity, dexterity, velocity
and precision are considered in the optimal design.
Key words: Parallel mechanism Kinematics

Optimal design
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types of plate fin-and-tube surfaces are numerically investi-
gated, plain plate fin-and-round tube, slotted plate fin-and-
round tube, and slotted plate fin-and oval tube. The ratio of the
long axis over the short one of the oval tube is 2.25 with the
same perimeter length as the round tube. The strips in the slot-
ted fin surfaces are arranged radially, with more strips located
in the downstream part of the fin surfaces. It is found that the
heat transfer rate of the two slotted fin surfaces is appreciably
higher than that of the plain one, and the pressure drop of the
oval tube slotted fin surface is much lower than that of the

round tube slotted surface. When the pumping power of the

oval tube surface is 2.5% lower than that of the round tube
surface, the heat transfer rate of the oval slotted fin surface is
7% higher than that of the round tube surface. It is found that
the pressure drop of the oval tube is significantly lower than
that of slotted round-tube fin surface, leading to its superiority
in the thermal-hydraulic performance.
Key words: Enhanced heat transfer mechanism

Slotted fin Oval tube
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