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ABSTRACT
The approach taken in part I in this series [1] whereby flame temperatures are converted to heat fluxes by simple
calculation is examined against independent work using scale model vehicles [2] in which heat fluxes are
actually measured as well as temperatures. The comparison augurs well for the reliability of the simpler
approach.

A recent contribution to this journal [1] describes
experiments in which scale model cars are burnt
and the results scaled up to full size. The only
‘results’
were
thermocouple
temperature
measurements, and these were converted by heat
fluxes by use of the equation:
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where σ is the Stefan-Boltzmann constant (5.7 ×
10-8 W m-2K-4) and T the measured temperature (K).
Recent work by Ingason [2] takes a similar
approach with 1/10 scale model railcars, but uses
cone calorimetry as well as thermocouples.
Referring to Table 5 in [2], the peak radiation
levels across five tests are in the range 74.2 to 63.4
kW m-2. We focus in this discussion on test 4, for
which the maximum heat-release rate was 68.1 kW
m-2. On the basis of the equation above, this
corresponds to a temperature of:
(68.1 × 103/5.7 × 10-8 W m-2K-4)1/4 K = 1045 K =
795oC.
This test was chosen for the discussion because
temperature histories for this test are given, as Fig.
11 in [2]. Traces for five thermocouples are shown,
and at about five minutes into the test, where peak
temperatures are observed, most of them are
reading about 800o. Some of them rise to a little
over 900oC over the next two to three minutes.
The relatively basic assumption in [1] that flame
temperatures can be converted to heat fluxes on the
basis that the flame show black body behaviour is
therefore supported by examination of similar work
in which both temperature and heat flux
measurements were made.
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