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Fire Engineering: Smoke Management SimulationFire Engineering: Smoke Management Simulation

Integrated assessment conceptIntegrated assessment concept

Validation studiesValidation studies

Measurement
Analogous

Review
Calculation

Emission
(i.e. Mackay / Matsugu)

Application scope? Local concentration in breathing zone? Validity?

i.e. Computational
Fluid Dynamics

Calculation of local
concentration in air

Calculation model: gaseous dispersion in airCalculation model: gaseous dispersion in air

Geometry

Substance

Ambient
conditions

Emission

Fire

Computational resultsComputational results

s ppm ppm ppm ppm ppm ppm ppm ppm ppm

FDS Time C_FID_Atem C_FID_1_inakC_FID_2_inakC_FID_3_akt C_FID_4_akt C_FID_5_inakC_FID_6_inakC_FID_7_inakC_FID_8_inak

840 74,17 26,62 5,37 0,56 10,08 47,90 33,18 34,78 0,62

841 70,37 27,83 5,45 0,57 10,14 48,35 33,13 34,69 0,63

842 68,82 28,92 5,53 0,57 10,22 48,78 33,09 34,59 0,64

843 70,26 29,78 5,61 0,57 10,29 49,18 33,06 34,49 0,65

844 73,51 30,34 5,69 0,57 10,37 49,55 33,05 34,37 0,66

845 77,04 30,61 5,76 0,57 10,44 49,91 33,04 34,25 0,67

846 79,71 30,62 5,84 0,57 10,53 50,24 33,05 34,11 0,67

847 81,62 30,41 5,92 0,57 10,61 50,55 33,07 33,97 0,68

848 84,16 30,06 5,99 0,57 10,70 50,83 33,08 33,82 0,69

849 89,08 29,62 6,06 0,57 10,79 51,08 33,10 33,66 0,70

850 96,82 29,13 6,14 0,58 10,88 51,29 33,12 33,49 0,70

851 105,54 28,63 6,21 0,58 10,98 51,45 33,13 33,32 0,71

852 113,20 28,13 6,28 0,58 11,07 51,56 33,12 33,14 0,72

853 118,24 27,64 6,36 0,58 11,17 51,62 33,11 32,96 0,72

854 119,83 27,18 6,43 0,58 11,27 51,61 33,08 32,77 0,73

855 117,53 26,76 6,50 0,59 11,38 51,55 33,04 32,59 0,74

856 111,53 26,36 6,58 0,59 11,48 51,41 32,99 32,39 0,74

857 103,57 26,00 6,66 0,59 11,59 51,21 32,93 32,20 0,75

858 95,71 25,70 6,73 0,59 11,70 50,94 32,87 32,00 0,75

859 88,77 25,43 6,81 0,60 11,81 50,59 32,80 31,81 0,76

860 82,84 25,20 6,89 0,60 11,92 50,16 32,73 31,61 0,76

861 77,31 25,01 6,97 0,60 12,03 49,67 32,67 31,42 0,77

862 71,31 24,86 7,06 0,60 12,15 49,09 32,60 31,23 0,77

863 64,80 24,73 7,14 0,61 12,26 48,43 32,55 31,04 0,77

864 58,16 24,65 7,23 0,61 12,37 47,72 32,50 30,85 0,78

865 51,47 24,58 7,32 0,61 12,48 46,95 32,46 30,67 0,78

866 45,72 24,54 7,41 0,62 12,60 46,11 32,42 30,50 0,78

867 41,12 24,52 7,50 0,62 12,71 45,24 32,40 30,33 0,78

868 37,44 24,51 7,59 0,63 12,83 44,35 32,39 30,17 0,79

869 33,75 24,51 7,69 0,63 12,94 43,45 32,39 30,01 0,79

870 29,75 24,51 7,78 0,63 13,06 42,55 32,41 29,86 0,79

871 26,06 24,52 7,88 0,64 13,17 41,68 32,43 29,72 0,79

872 24,31 24,52 7,98 0,64 13,29 40,83 32,47 29,59 0,79

873 25,16 24,53 8,08 0,64 13,40 40,03 32,53 29,47 0,79

874 28,31 24,53 8,17 0,65 13,52 39,30 32,59 29,36 0,79

875 34,28 24,54 8,27 0,65 13,63 38,64 32,66 29,27 0,79

Quantitative time series
(local-dependent)

Qualitative visualisation

Applicability and practical scopeApplicability and practical scope

Comparison of calculation
results with measured data

Defined conditions
(variied scenarios)

Data of „IPA
Exposition Labor“

DGUV-funded
research project

relative difference

0,0372 ideal: 0

inner product (cos)

0,9995 ideal: 1

projection coefficient

1,0273 ideal: 1

relative difference

0,4031 ideal: 0

inner product (cos)

0,9164 ideal: 1

projection coefficient

1,0545 ideal: 1

Valid calculation of
gaseous dispersionCorrect internal

interfaces

Potential to be applied in
Occupational Safety Studies

Individual cases

Configuration guides

Forensic analysis

No Validity for
Integrated concept

Inadequate emis-
sion calculations

Emission area
larger than grid

Known emission
parameters

Known ventilation
conditions

Safety factors in 
assessment

Functionality? Application Scope?

Validity for Occupational Safety Studies?

Relation to limit values
Basis for design selection

λRoom = 2,5 h-1

Cmax = 162 ppm

Local concentration
(time-dependent)

Smoke transport, 
temperature etc.

Simple estimations
(i.e. SVP-model)

Concentration in air
(i.e. box models)

Applicability in Occupational Safety Studies?

Validated for fire
scenarios

Smoke as Mixture
of substances

Varible substance
and concentration
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