SNS COLLEGE OF TECHNOLOGY, cOIMBATORE-35

TrrienS

DEPARTMENT OF MECHANICAL ENGINEERING, 19MEB302/ Heat and Mass Transfer —
UNIT IV- RADIATION
Topic - Tutorial -Radiation Shields

& cryogomic fAuwid fows throwgh a long iube of 200-mm diamoter, the outer surfoce of which
iz diffuse and gray wilh &y = 02 aed T = 77 K. This tube is conceniric with a larger tube
of 50-mm dimmebcr, the imper surfooe of which is diffoss and gy with &2 = 005 and
= M0 K. Theo space betwoen the surfaces is eveacuobed. Caloulale the heat gain by the
crpeponis fmd per unit length of lobes. 1T 2 thin mdiaticn shicld of 3%-mm diameter and
izq = I2 [both side=) iz inzorcd midway botweocn the inner and outer surfeces, calculate
the change (porooniage) in heal gaim poer unit lemgth of the tubes.

SOLUTRONS

Knosrr: Concentric whe armangement with diffuss, gy sarfaces of diffcronl cmissivi-
lives amd bomnporalurcs.
Fired:

1. Heat gain by the cryogenic Auid passing through the inner wbe.

L. Foroontage change in hesl gain with rediation shicld nserbed midway botweon inmer
amd culer b,
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Al ssammperioon s
1. Swrioces ane diffiese and groy and chsracterised by wniform irmdistion and rodiocicy.
L Spacc botaccn wbes is ovacunied.
}. Conduction resistancs for radiotion shicld is negligible.
4. Conooniric ubes form a tao-surface: enclosure (cnd cfficcts ane negligible)

Amalwsisr

L. The motwork represonlation of the system witlhout the shicld is shown in Figure 13,11,
and the hcat mic may be obinined from Bguation 13,25, whero
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L. The network reprosentation of the sysicm with the shield is shown in Figore 13.12, and
the heal raic is now
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The percentage change in the heat gain is then
g OWE) - (OSOWR)
- 050 Wim

(Comment: Becase the goomeirics arc concendric and the specified emissivities and pre-
scribed surface icmperatures arc spatially uniform, cach surface is characterized by uniform
irmdiation and radiosity distnbutions. Henoo the calculated beal ransfer ries would nat
change if the cylindrical surfaces wone 1o be subdivided into smaller radiative surfaces.
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