Structures In Fire
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Comparison of the actual and estimated fire temperature
in insulated and non-insulated enclosure.
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KKR station A, pos 1: PT, QT och TW
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1st kind
Prescribed
temperature

2nd kind
Prescribed heat flux
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The three kinds of boundary conditions

No Kind of Boundary condition Formula
1 Prescribed surface temperature: Ty=x, = T
: oT
2  Prescribed surface heat flux: —k = = qo
X=X
Natural boundary condition e —a =n(T. —T
3) (convection) oxlxmyy 10 Ty = 15)
Natural boundary condition -
(mixed boundary condition, given convection o 4 ma _
3b)  and radiation conditions, equal radiation and Go = ea(T7" = T5*) + he(Ty — T5) ?
gas temperatures) =
—
Natural boundary condition Go = €o(T* =T + he(T, — Ty) ?‘r
30) (mixed boundary condition, given or Y

‘- radiation and gas temperatures)

convection and radiation conditions, different gy = (g1, — oT) + b (T, — T)




Qiot = 9abs — 9emi T Qcon

q;ot =& q;nc — &0 Tg + heon (Tg — Ts)

q;nc =0 T?‘ q:fOt — &0 (T?‘ _ Tg-) + hcon (Tg - Ts)

The thermal/fire exposure
consists of two parameters:
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Setup — Thermal response
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Thermal response calculations

Lower flange Upper flange

Method 1 869C 869T 869C
Method 2 877T 877T 868T
Method 3 877T 876TC /64T
Method 4 857TC 851C 731C

Method 5 729C 658T 559C

1. Eurocode
Uniform fire exposure but no concrete
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Concrete Eurocode
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Replace the cp with

the enthalpy

Volumetric enthalpy [(W h)/m3
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Figure 1 Temperature-Enthalpy curve, showing the reactions associated with dehydration of water between
100 — 240 °C at three different hydrations (21 — 25 %).
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Summary

Thermal/fire exposure consists of two
parameters, q;,. (or T;) and T,

They can be combined into the adiabatic

surface temperature, T,s1 for given € and h

T,st Can be measured with plate thermometers
T,st Can be used for temperature calculatlonsv-aa
'Heat flux’ cannot be measured In fires ‘,;’/
'Heat flux’ Is not a fire boundary o‘_-; -
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