HEAT TRANSFER

FIGURE 7-23
Schematic for Example 7-5.

TABLE 7-1

Empirical correlations for the average Nusselt number for forced convection
over circular and noncircular cylinders in cross flow (from Zukauskas, Ref. 14,

and Jakob, Ref. 6)

Cross-section

of the cylinder Fluid Range of Re Nusselt number

Circle 0.4-4 Nu = 0.989Re0-330 prli3
RS 4-40 Nu = 0.911Re®385 Pyl
it l_as_gr 40-4000 Nu = 0.683Re0466 prl/3
l 'qui 4000-40,000 Nu = 0.193Re0618 pr1/3

N 40,000-400,000 | Nu = 0.027Re0:805 pyl/3

Square Gas 5000-100,000 Nu = 0.102Re0-675 prli3
f
i

Square Gas 5000-100,000 Nu = 0.246Re0-588 prli3

(tilted D

45°) J

Hexagon Gas 5000-100,000 Nu = 0.153Re0-638 prli3
[

Hexagon *T Gas 5000-19,500 Nu = 0.160Re0-638 prl/3

(tilted b 19,500-100,000 | Nu = 0.0385Re0782 pyl/3

45°)

Vertical T Gas 4000-15,000 Nu = 0.228Re0-73! prli3

plate D

Ellipse Gas 2500-15,000 Nu = 0.248Re0-612 prli3
|

: EXAMPLE 7-5 Heat Loss from a Steam Pipe in Windy Air

" A long 10-cm-diameter steam pipe whose external surface temperature is
m 110°C passes through some open area that is not protected against the winds
m (Fig. 7-23). Determine the rate of heat loss from the pipe per unit of its length




