UNIVERSITAT

D UISBURSG
ESSEN

Temperature measurements using real-time
holographic interferometry in a tank fire —

influence of species composition

Markus Gawlowski, Kerry Kelly*, Peter Sudhoff, Iris Vela, Axel Schonbucher

* Institute for Combustion & Energy Studies, Universit)
University of Duisburg-Essen, Germany www.uni-due.de/techlchem

of Utah, Salt Lake City, USA
markus.gawlowski@uni-due.de

32nd |nternational Symposium on Combustion
McGiII University, Montreal, Canada, August 3-8 2008

1 Introduction

Non-premixed pool and tank fires can occur during the]
ion or storage of hazardous materials, e.g. liquid

e measurements of labo-
e fires using holographic
interferometry allow the calculation
of numerous variables of interest
including the
surroundings or impinging objects.
When flame temperatures are deter-
mined from interferograms, the con-
centration of species with a large
effect on specific refraction should
be known. Fig. 1: Interferogram of an
For a small-scale tank fire the three j_hexane tank fire (d=5cm)

heat transfer to

clear flame zone <5 plume zone

different flow regions are presented superimposed with the vi-
in Fig. 1. sible fire field.
2 Experimental
Temperature fields were measured using real-time holographic
interferometry (HI) of 5-cm n-hexane fires above a cylindrical
steel tank. The hexane level was held at a constant level of
2 mm below the tank rim. The mass burning rate of n-hexane
wWas i) = ()_()34@/““\). and the volume flow rate of n-hexane
was adjusted 10 V = (.06 ml/s at a constant temperature of T =
293 K. The holographic interferogram and the visible flame
d were recorded simultancously by a high-speed camera
(see Fig. 2). A low-temperature gas chromatograph provided
concentrations of the major stable species with a concentration
of greater 0.05 Vol.%, e.g. CH,,, O,, N,, H,0, CO,, CO,
C,H, and H,.
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Fig. 2: High-speed holographic real-time interferometer
(Mach-Zehnder) with a4 25 cm beam expansion described in
111 and the image optics

3 Results
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Radial profiles of the interference fringe order (Fig. 3), specific refraction (Fig. 4),
density (Fig. 5) and temperature (Fig. 6) at different heights x above the tank rim
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Fig. 5: Radial p(r,x.t) profiles with (a) N,
(b) uniform composition of N, (r,x) = N,

(r.x) profiles
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4 Conclusions and Future Work

Holographic interferometry is a useful method to obtain
temperature  fields from small-scale tank fires however
temperatures measured using HI require the local
centrations of the species in non-premixed flames. The results
that with asing  height the effect of
ion on fire temperatures decreases and the tur-

con-

show inci species
concentr

bulence effect increases resulting in smaller gradients e.g. of

temperatures,
Future work will focus on temperature fields of tank fires with different hydrocarbon fu
diameters (1 cm < d < 10 cm). The results will be used for validation of CFD simulated inter

grams.
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