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Calculation and Measurement of Total Radiated Power of Thermally
Decomposed Polyethylene Vapor
Hirofumi Takikawa, Member, Akitoshi Jikumaru, Associate, Tateki Sakakibara, Member
(Toyohashi University of Technology)

The total radiated power of thermally decomposed polyethylene vapor is obtained as a function
of temperature ranging from 2,500 K to 30,000 K, the pressure being 1 atm and the wavelength range
being 200 nm to 1,000 nm. It is calculated as the sum of radiated powers of continuum radiation, H,
C*, C; and CH spectra. The calculated result indicates that (1) C. spectral, CH spectral and
continuous radiations are dominant below 5,500 K, from 5,500 K to 12,000 K and above 12,000 K,
respectively, and (2) the total radiated power takes a local maximum value and a local minimum
value at 4,500 K and 7,500 K, respectively, and then increases with temperature up to 17,000 K and
is almost constant above 17,000 K.

The radial distribution of the total radiated power of an arc ignited through a polyethylene tube
is measured under atmospheric pressure. Using this result and a radial temperature distribution of
the arc measured previously, the total radiated power is derived as a function of temperature. The
calculated total radiated power agrees with the measured one around 4,500 K and around 10,000 K.
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