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Laminar Heat Transfer to a Gas in an Annular Channel
at High Heating Rate
(Discussion about the Effects of Thermal Radiation

and Heat Flux Distribution)
Kengo HASHIMOTO, Norio AKINO and Sadac FUJII"

Division of High Temperature Engineering,
Tokai Research Establishment, JAERI

(Received January 27, 1983}

Numerical investigations of laminar heat transfer to
a highly heated gas in an annulus are reported. The fluid
properties are varied as a function of temperature.
Nusselt number and friction factor are obtained by solving
the continuity, energy, momentum and integral continuity
equations in the finite difference form. The governing
differential equations are based on the standard boundary-
layer approximation. The results show that Nusselt number
is independent of the heating rate. Because of the effects
of the fluid-property variations, friction factor increases
with increase of the heating rate.

In addition, this numerical method is applied to a fuel
of the High Temperature Gas Cooled Reactor (HTGR) .
The effects of thermal radiation and heat flux distribution
on heat transfer are significant in the core. Fuel Tempera-

ture and pressure loss in the reactor are also discussed.

Keywords: High Temperature Gas Cooled Reactor,
Annular Passage, Laminar Heat Transfer,
Finite Difference Method, Temperature Dependence.
Fluid Properties, Thermal Radiation, Heat

Flux Distribution, Numerical Method
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