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What does the Temperature Data 
indicate?

Significant Temperature gradient throughout the compartment 
at all time steps

Gradient is caused by two main phenomena:

local flaming
local ventilation where cooler air is entrained (post-
flashover)

Gradients can be used to identify local phenomena whereas 
an ‘Average Temperature vs.Time curve’ provides very limited 
information.

This is the degree of resolution obtained in CFD model output.
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Plan view of a scale representation of the experimental compartment

Ceiling Heat Flux Gauges



28

One Day Symposium on The Dalmarnock Fire Tests: Experiments & Modelling

Heat Flux to Ceiling (kW/m2)

Similar contour plots taken 
with heat flux to ceiling and 

to kitchen partition wall at 
different characteristic time 

steps.

Allows for analysis of fire 
insult to structure and 
subsequent structural 

behaviour.
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What do the Heat Flux contour 
plots indicate?

Significant gradient in the net incident heat flux to 
the compartment ceiling (and walls) at all time 
steps

Gradients can also be used to identify local 
phenomena

Shows significant variation in severity of heat flux to 
structure and non-homogenous distribution of heat 
flux along single structural members.
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Plan view of a scale representation of the experimental compartment

Bi-directional Air Velocity Probes
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Comparison of HRR with 
average temperature-time 

curve shows good 
correspondence, in time.

3 MW fire post-flashover 
which grew to a 5 MW
fire once compartment 
window broke.
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Overview

Objectives of Test One

Major Events

Data Processing

Characterisation of the Internal Fire

Characterisation of the External Fire

Summary & Exploitation
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Plan view of a scale representation of the experimental compartment

External Thermocouple Trees and Heat Flux Gauges

4th Floor

Heat Flux 
Gauges

Thermocouple 
Trees

Bi-directional Air 
Velocity Probes

Rulers

Cameras

3rd Floor

5th Floor

ExN ExN

ExW

ExW
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External Temperature Contour Plots
View out of window (ExW-ExW Plane)

Central view perpendicular to window
(ExN-ExN Plane)

12 seconds 
later

Vertical slice planes both taken 1116s 
(or 18m 36s) into the fire

Highlight 3D variation in temperature 
across spill plume …and in time.…and in time.
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Overview

Objectives of Test One

Major Events

Data Processing

Characterisation of the Internal Fire

Characterisation of the External Fire

Summary & Exploitation
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Summary of Test Outcome
Large fire compromising whole compartment (flashover)
Allowed to burn for 19 min
Fuel controlled, ventilation controlled, changes in ventilation
Considerable external spill plume once windows broke.

Low number of erroneous/damaged sensors
High density and broad range of sensors allowed for 
complete characterisation of Test One fire, including:

pre- and post-flashover phases
development of the internal and external fires.

First test to have:
Full scale building
Realistic fire scenario
Dense measurements of both fire and structural behaviour
Measurements during both the heating and cooling phase.

Experiment

Characterisation
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Questions? 

One Day Symposium on
The Dalmarnock Fire Tests:

Experiments & Modelling
The University of Edinburgh

BRE Centre for Fire Safety Engineering

Cecilia Abecassis Empis, Adam Cowlard, Stephen Welch & Jose L. Torero

Test One: The ‘Uncontrolled Fire’
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Thermocouple to Gas-Phase 
Temperature Correction

Extinction coefficient used for temperature correction.

Thermocouple to gas-phase temperature correction for 
radiation as per method described in Welch et al., 2007.
Maximum single temperature corrections were:

Hot Layer:    11%   (Tree 5, TC at 2150 mm height at 292 s)
Average maximum positive correction per TC:   0.9%

Cold Layer:   -21%   (Tree 5, TC at 450 mm height at 253 s)
Average maximum negative correction per TC:  -2.3%

Both around the seat of the fire at the onset of flashover.

Average temperature correction was of the order of 0.1%

Negligible differences in this case, particular after
flashover when the smoke layer descended to floor level.
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Temperature Contour Plots

Contour plots 
highlighting spatial 

temperature variation on 
plane N1-N1 at different 

times throughout the 
fire.

This is the degree of 
resolution obtained in 

CFD model output.

Ti
m

e 
St

ep
 2

(2
51

s)

Ti
m

e 
St

ep
 1

(2
01

s)
Ti

m
e 

St
ep

 3
(3

51
s)

Ti
m

e 
St

ep
 4

(4
21

s)

Ti
m

e 
St

ep
 5

(6
61

s)

Ti
m

e 
St

ep
 6

(9
01

s)

N 

N1 N1




