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Fin Efficiency and Effectiveness of Seam-Welded U-Type Fin
By
Kakuji Yamasaki and Keizo Hatta

Abstract: The steady state conduction equations of a seam-welded U-type fin were
solved under the assumptions of constant heat-transfer coefficient all over the fin surface
and of constant thermal resistance uniformly distributed between the non-welded portion
of the fin base and the wall surface to calculate the temperature distribution of the
fin, the fin efficiency, the fin effectiveness, and the over-all fin effectiveness correspond-
ing to the total area of the wall surface. The effects of the heat-transfer coefhicient,
of the thermal resistance of the non-welded gap, and of the fin size upon those
efficiencies were studied.

The temperature of the fin decreases rapidly along the direction of the fin length
as the heat transfer from the fin surface to the surrounding fluid becomes much or as
the thermal resistance of the non-welded gap large.

The fin efficiency increases as the heat transfer, the thermal resistance, or the fin
height decreases. The efficiency of the fin with large heat-transfer coefficient is im-
proved by the increase of the width of the non-welded portion of the fin base, while
the fin with small heat-transfer coefficient has the opposite tendency. But in case
that the heat transfer from the fin surface is much (the dimensionless quantity of
heat transfer M larger than about from 0.3 to 1.0), it is nonsense that such a fin is
used. The dimensionless quantity of thermal resistance of gap N has little effect upon
the fin efficiency, and for the values of N larger than about 0.2 the fin efficiency is
almost constant.

Upon the fin effectiveness the heat-transfer coefficient and the thermal resistance
of the nonwelded gap have the same effect as upon the fin efficiency. The fin effec-
tiveness increases up to an asymptotic value as the width of the non-welded portion
decreases or as the fin height increases. Accordingly an appropriate fin height exists,
and for the range of the heat-transfer coefficients as they occur under usual engineer-
ing conditions, the dimensionless fin height L, is about from 2 to 10 for air and
about from 1 to 3 for water.

The over-all fin effectiveness has the same tendency as the fin effectiveness, and
approaches to an asymptotic value as the fin picth is made large under the condition
of the constant values of the dimensionless quantity of heat transfer M, the dimen-
sionless quantity of thermal resistance of gap N, the width of the non-welded portion,
and the fin height.
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