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Characteristics of High Blockage Ribs Channel
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Abstract: The convective heat transfer characteristics on high blockage ribs channel are measured by ex-
perimental method. Reynolds number studied in this experiment is from 1400 to 4500. The rib height (e) to hy-
draulic diameter (H) ratios are 0.2 and 0.33, respectively. The rib spacing(S) to rib height (e) ratios(S/e) are 5,
10 and 15. The rib orientations in the ribs channel are symmetric and staggered arrangement. The experimental re-
sults show that: (1) The convective heat transfer coefficients increased with the increase of rib height and Reyn-
olds number, though at the cost of higher pressure losses. (2) When the rib spacing to height ratio (S/e) is 10, it
keeps a highest heat transfer coefficient and flow pressure loss in three kinds of rib spacing to height ratio 5, 10
and 15. (3)The convective heat transfer coefficient and flow pressure loss in symmetric arrangement ribs channel
are higher than that in the staggered arrangement ribs channel.
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Fig.1 Experimental setup
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Fig. 2 Schematic of test section

(b) Symmetric arrangement

Fig. 3 Schematic of rib arrangement

Table 1 Geometry dimensions of rib roughened channel

Rib arrangement e/mm H/mm S/mm Sl e/H

15 5
3 15 0.2
30 10
45 15
Symmetric arrangement
15 5
3 9 0.33
30 10
45 15
15 5
3 15 30 10 0.2
S d 45 15
laggered arrangement
88 g 15 5
3 9 30 10 0.33
45 15
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Fig. 4 Effect of rib pitch-to-height ratio S/e on Nu
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Fig. 9 Friction factor versus Reynolds number
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