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Abstract

In this study, an analytic model is developed to predict Nusselt numbers for turbulent flow in
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a rod bundle. Flow channel area is divided into several element channels, and simple algebraic
equations of universal velocity and temperature profiles are integrated over each element chan-
nel. The integral equations are then added to yield an analytic expression for the nusselt number
of a rod bundle. The analytic model reasonably predicts the available heat transfer data.
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Fig. 2 Experimental rod bundle heat transfer data by
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Table 1 Comparison between the predicted val-

ues
Nu
Re Pr
Equation (6)Kader & Yaglom Eq
3000 0.7 13.9 13.9
30000 | 0.7 71.0 73.9
300000 | 0.7 422. 450,
30000 | 6.5 192. 196.
30000 | 13. 232. 261.
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Table 2 Compilation of rod bundle heat transfer experiments

Author Year #of rods /D wW/D Rod Array Pr
Dinge et al.*2 1955 9 1.12 1.12 square 1.18

9 1.20 1.20 and to

9 1.27 1.27 triangular 1.75
Palmer and 1962 7 1.015 1.015 triangular 1.1~2.6
Swanson'®
Marek et al.¢ 1973 9 1.283 1.23 square 0.7

16 1.283 1.27

Kim and 1989 7 1.25 1.07 triangular 3.0~8.5
El-Genk“* 7 1.38 1.13

7 1.5 1.19
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