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ABSTRACT

Test equipment was designed and constructed for the
investigation of laminar forced convection in the
equilateral triangular and right-angled isosceles triangular
ducts with simultaneously developing velocity and
temperature profiles, for the thermal boundary condition
of constant wall temperature. Experimental results were
obtained and compared with the existing theoretical
solutions. Comparisons show deviaticns of Nusselt number
especially at high Graetz number. To cover a wide range
of Reynolds numbers, the test programme was extended into
the transition flow regime. An empirical formula, covering
both laminar and transition regions, is suggested to be

used for designing heat exchangers.
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NOMENCLATURE

Area

Cross sectional area

3oecific heat at constant pressure of fluid
Hydraulic or equivalent diameter of a duct, 4AC/P
Surface heat transfer coefficient

Thermal conductivity of fluid

Length of a duct

Perimeter of a cross section

Pressure of fluid

Rate of heat transfer

Temperature of fluid

Velocities of fluid in the X, ¥y and z directions
respectively

Volumetric flow rate of fluid

Cartesian co-ordinate axes

Distance along a duct

Thermal diffusivity of fluid, k//'on

Dynamic viscosity of fluid

Density of fluid

Half apex angle of triangular ducts
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- Dimensionless Groups

Gz Graetz number, Re'PI/(z/dh)
Nu Nusselt number, hl dh/kb
Pr Prandtl number, Cgp4o

Re Reynolds number,/owbdhfl

Subscripts

b Bulk, average value

c Centre

f Final value

1 Logarithmic wvalue

m Mean value

o] Initial value

w Wall

H1 Boundary condition referring to constant axial wall

heat flux with uniform peripherial wall temperature
T Boundary condition referring to constant and

uniform wall temperature, both axially and peripherially
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