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 Fig.1 Frame scheme of center shift of building fire-whirl and its effect
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Fig.2 Scheme of thermocouples distribution
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Fig.3 Scheme of analytical method for center shift of building fire-whirl
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Fig.4 Flow chart of analytical method for center shift of building fire-whirl
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Fig.5 Scheme of structure and dimension

of atrium-building model
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Times when the fire-whirl centre on

Table 1

the line segment y=2.5m, z=2.0 m
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Fig.9 Temperature and velocity distribution field of building section at different moments
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Numerical Investigation of the Pressure Exponent
in Gas Turbine Combustor Efficiency Similitude Study

Yang Rui', Wang Yingshi?
(1. State Key Laboratory of Fire Science, USTC, Hefei 230026, China ;
2. Institute of Engineering Thermophysic, CAS, Beijing 100080, China)

[Abstract] The effect of combustion process on the pressure exponent N in gas turbine combustor efficiency
similitude study is investigated by numerical simulation. It is suggested that for hydrocarbon fuel, the pressure
exponent N may be selected as 1.6 ~ 2.0 when the combustion process is reaction-controlled. When the
combustion process is diffusion controlled it may be selected as 1.0 ~1.4. The result of this paper would be
useful for the modeling test of gas turbine combustor.

[Key words] combustor efficiency similitude study; pressure exponent; numerical simulation
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A Discussion and Study on the Center Shift
Phenomena of a Building Fire-whirl

Chen Changkun, Yao Bin, Fan Weicheng
( State Key Laboratory of Fire Science, University of Science and
Technology of China, Hefei 230026, China)

[Abstract] Fire-whirl is a specific fire behavior, and has been taken as one important research area of fire
safety. The earlier relative studies are mainly focused on the experimental reproduction of swirled flame and
numerical simulation for the flame itself. However the behavior of fire-whirl is much different from the pure
swirled flame. It is constructive to conduct performance-based fire protection analysis and design to understand
these behaviors scientifically. In this paper, the behavior of building fire-whirl is studied, and an analytical
method to describe and express the center shift phenomena of the building fire-whirl is presented. Combined
with such method, the large eddy simulation (LES) technology is employed for numerical simulation of the
center shift of fire whirl, and the important parameters such as average angular velocity, peak of temperature,
location of the high-temperature center are obtained.

[Key words] fire-whirl; center shift; large eddy simulation; building
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