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Abstract: A new empirical correlation was developed for application to the tandem tubes for saturated water at
atmospheric pressure. The correlation was obtained by using experimental data and the least square method to calculate
the bundle effect. A statistical analysis was performed to identify the suitability of the correlation. The correlation
predicted the experimental data within +8%. The applicable ranges of the correlation correspond to a tube pitch of
28.5~114 mm, an elevation angle of 0°~90°, an inclination angle of 0°~90°, and heat fluxes of 0~120 kW/m? of the
lower and upper tubes.
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Table 1 Published correlations for tandem tubes

Author Correlations Remarks
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B=1.269(P/D)00056 - p =latm

- boiled water

Fig. 1 Schematic of tandem tubes
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Table 2 Experimental data for correlation development

Table 3 Results of statistical analyses of A, .,; /A, oy,

Author Mean Standard deviation
Kumar et al.®” 3.25 0.71
Ribatski et al.” 1.46 0.72
Kang®® 1.02 0.15

P/D | 0,deg|¢,deg| ¢q; . kW/m?> | q;,kW/m? g;znz)ce;zf)
1.5 90 0 0,30,60,90, ¢, 10-110 55(44)
2 90 | o ]0306090,¢" | 10-110 55(44)
2.5 90 0 0,30,60,90, ¢, 10-110 55(44)
3 90 | o ]0306090,¢" | 10-110 55(44)
4 90 | o ]0306090,4" | 10-110 55(44)
5 90 | o ]0306090,¢" | 10-110 55(44)
6 90 | o ]0306090,¢" | 10-110 55(44)
15 | o 0 |0306090,4" | 10-120 60(48)
1.5 15 0 0,30,60,90, ¢, 10-120 60(48)
1.5 30 0 0,30,60,90, ¢, 10-120 60(48)
1.5 45 0 0,30,60,90, ¢, 10-120 60(48)
1.5 60 0 0,30,60,90, ¢, 10-120 60(48)
1.5 75 0 0,30,60,90, ¢, 10-120 60(48)
1.5 90 0 0,30,60,90, ¢, 10-120 60(48)
5 90 | o ]0306090,4" | 10-120 60(48)
5 90 | 15 ]030,6090,4" | 10-120 60(48)
5 90 | 30 ]030,6090,4" | 10-120 60(48)
5 90 | 45 ]030,6090,4" | 10-120 60(48)
5 90 | 60 ]030,6090,4" | 10-120 60(48)
5 90 75 10,30,60,90, g 10-120 60(48)
5 90 | 90 ]030,6090,4" | 10-120 60(48)

* CD means data for the correlation development. The experimental
data for ¢; =0 were used to calculate the bundle effects (4,).

* Experimental data for correlation development =980points
* Total number of experimental data=1,225points
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Fig. 4 Plots of bundle effects against upper tube heat flux
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Table 4 Summary of published experimental results for

tandem tubes (0 =90°, ¢=0°)
Author Liquid Tube P/D
(10) finned type
Hahne et al. R11 (19fpi, 26fpi) 1.05, 1.3, 3.0
®) distilled 1.5, 3.0,
Gupta et al. water smooth 4560
Ribatski et al.® R123 smooth 1'322’ (1)'53’
4.0 : . . . . ; —
3.5} -
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3.0} o ++
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_CS + 4 B oot
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Fig. 5 Comparison of experimental data to calculated
bundle effects
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