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• Before proceeding to use timber as a construction material, studies must be carried out through
simulations and experimentation, due to the lack of regulations.

• Mass timber buildings under construction are largely unprotected as the are not yet equipped with
active fire protection systems [4].

• It is very important to recognize the limitations of simulations tools in the timber burning process
[3].

INTRODUCTION
• Assess the limitations of recreating fire dy-
namics in wood compartments using the Fire
Dynamics Simulator (FDS).

• Recreate compartment fire experiments from

experimental geometry, considering com-
bustible construction materials.

• Compare HRR obtained by simulation with
experimental and analytical HRR.

OBJECTIVES

Before Simulation
• Characterize pre-flashover fire of test alpha [1]

• The growth of the area was estimated from the HRR data [1] for each time, considering mass loss
rate and effective enthalpy of comubstion [2]:

�(C) = HRR(C)
¤<′′2 · ℎ2

(1)

• Linear fit of area growth (spread rate). From ignition to just before flashover:

5 (G) = 0.0101G − 0.314 (2)

where the slope of the line corresponds to the average spread rate over the wood cribs.

• The theoretical maximum heat realase rate is calculated according to the expression presented in [3]:
¤&<0G8= = 1500 · � ·

√
� = 2845 :, (3)

(4)

Simulation Setup in FDS
• The compartment has dimensions of 2.8 × 2.8 × 3m
• Four wood cribs, each one with dimensions of 1 × 1 × 0.5m.
• Refinement of the mesh according to the area analyzed. In the cribs, a cubic mesh with a 5 cm edge
is used, as in the external flames area. In other areas a 10 cm mesh is used.

• The materials used for each geometry were defined according to the characteristics declared in [1]
• CLTwalls are given a burning rate and ignition temperature in FDS. Once that temperature is reached,
they contribute volatiles.

METHODS

Linear fit
Linear Growthing Area Smokeview visualization

HRR Overlay
HRR without CLT effect HRR with CLT effect

RESULTS

• Ignition temperature (as specified in FDS) is not reached during
the pre-flashover time, which is shown by both graphs being
equal.

• Simulations in FDS show that after 6 minutes there are external
flames. This is not consistent with the results of [1], where
external flames appeared after 30 min. This is a well known
problem in FDS.

• The simulated HRR levels at about 2 MW, due to insufficient
oxygen in the compartment. The experimental HRR is approxi-
mately twice as high, but does not discriminate between internal
and external flaming.

• The result of the maximum HRR obtained analytically does not
agree with either the experimental data or the simulated data
(external vs. internal flaming).

• Experimental HRR data is on a total basis (obtained from the
mass loss rate). The simulated values do not consider the part
related to external flames

• The additional volatiles from CLT pyrolysis will increase the
effect of lack of oxidiser in the compartment. A more sophisti-
cated combustionmodel needs to be used to allow for incomplete
combustion and local extinction.
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