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Ronnaruchit Butrasankhom 2011: Study of Water Mist Fire Suppression by
Computational Fluid Dynamics Method. Master of Engineering (Fire Protection
Engineering), Major Field: Fire Protection Engineering, Interdisciplinary Graduate
Program. Thesis Advisor: Assistant Professor Apichart Chaengbamrung, Ph.D.

77 pages.

This research studied the effect of the physical characteristics of water mist fire
suppression on the water mist distribution and the temperature reduction by computational fluid
dynamics. Physical characteristics that were studied are the diameter of water mist and the cone
angle of water mist nozzle. Water mist diameters were varied from 50 pm, 100 pm, 150 pm, 200
pm, 250 pm, 500 pm, 750 um and 1,000 pm and the cone angles of water mist nozzle were

varied from 30°, 45°, 60°, 75° and 90°.

The results showed that the diameters of water mist had the effect on the distribution of
water mist and the temperature reduction. For the diameters of the water mist equal to 50 um to
100 pm, water mist distributions were mostly like cooling plume but for the diameters are larger
than 150 pm, the water mist distribution were not like cooling plume but fall dawn directly. The
effect of the cone angles of water mist nozzle on the water mist distribution showed that for the
diameter of water mist is 50 um; the cone angle had no effect on the water mist distribution and

also temperature reduction.
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Solver
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* 3D

Velocity Formulation

&+ Absolute
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Gradient Option
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X

Formulation

* Implicit

~
Time

" Steady

* Unsteady
Transient Controls

[ Mon-lterative Time Advancement

[ Frozen Flux Formulation

Unsteady Formulation
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* 1st-Order Implicit
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Porous Formulation
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Operating Conditions

Pressure Gravity

Operating Pressure [pascal] | v Gravity

|1 81325 Gravitational Acceleration
Heference Pressure Location X [mis2] |ﬂ
X [m] |ﬂ Y [mfs2) |_9_31
Y ml e Z (mfs2) [o

Z [m] |ﬂ :
Boussinesq Parameters

Operating Temperature [K]
|3 a8

VYariable-Density Parameters

| Specified Operating Density
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Zone Name
|wa11.u

Adjacent Cell Zone
|F1uid

Thermal ]DPM ] Momentum | Species Fladiatiunl uDs l Granular]

Thermal Conditions

* Heat Flux Heat Flux [wim2] |ﬂ |cunstant j
-~
Temperature Wall Thickness (m)[g
" Convection
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" Mixed ( ]|[I |cunstant j
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X

0K | Cancel| Help|
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Velocity Inlet

Zone Name
inlet

Velocity Specification Method | jjagnitude, Normal to Boundary -

Heference Frame |ghsolute

4

Velocity Magnitude [m{s] |g_1 constant -
Temperature [k] |3m] constant -

Turbulence Specification Method |K and Epsilon _j
Turb. Kinetic Energy [m2{s2] |1 constant -
Turb. Dissipation Rate [m2/s3] |1 constant -
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Velocity Inlet E

Zone Name
|uelucity_inlet.2

¥elocity Specification Method |pagnitude, Normal to Boundary -
Reference Frame |phsplute j
Velocity Magnitude [m{s] |u constant v_
Temperature [k |3m] constant -
Turbulence Specification Method |K and Epsilon j
Turb. Kinetic Energy [m2{s2] |1 constant -
Turb. Dissipation Rate [m2/s3] |1 constant -
Species Mass Fractions
hZo |ﬂ constant j |
02 |ﬂ constant j
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0K | Can-::el| Help|

MNWHHINA 8 11UUI1809 Boundary Conditions N 1Fd s usesauindvsyulesianans

{ Y ' 4 3’ o
lﬂaﬂullﬂa\iﬂlu’]ﬂlﬁuw’]ugfuﬂﬂa']\isua\jﬁuﬂﬂu']llagmu’]@l‘luﬂjjﬂﬂl@@ﬂ’ﬁiﬂ
Y

HUONU

< o .. ! o o 1 o o o
Hunnu$1a09 Boundary Conditions a5 usesanind sy lesiasans
v 9
nlasunlasvinaduiuguinasvesnueniiazyuiayunI 18V INIRA
J 0 < . . . < P
vwenh Taesmualviiu Velocity Inlet 3 Velocity Magnitude 1ilugud nazi

gUNYIN 300 K



Outflow

Zone Mame

70

X

|uutlet

Fi

ow Rate ¥Weighting |1

0K | Can[:t:l| Ht:lp|

a
MNNUINN 9

1111318049 Boundary Conditions W¥dmsuresanoen

[ o e iq 9o o 1 o I
Hunpud1a09 Boundary Conditions N 1%d s usesanesn Tasviualvilu

Outflow



71

Materials f5_<|

Name Material Type Order Materials By
‘mixture—template mixture »| | * Name

. ~ | " Chemical Formula
Chemical Formula Fluent Mixture Materials

‘ mixture-template
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Fluent Database...

User-Defined Database...
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constant fi
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Iterate
Time

Time Step Size [s] [g_ g2

Number of Time Steps |g i‘

Time Stepping Method

* Fixed
" Adaptive
~

Options
[ Data Sampling for Time Statistics

lteration

Max lterations per Time Step |25 i‘
Reporting Interval |4 i‘
UDF Profile Update Interval |1 i‘
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Viscous Model

Model Model Constants
I Inviscid Cmu =
" Laminar |ﬂ_ﬂg
" Spalart-Allmaras [1 eqn]
* k-epsilon [2 eqn) C1-Epsilon
‘" k-omega [2 eqn] 1.44
" Reynolds Stress (7 eqn)] ) —
" Detached Eddy Simulation C2-Epsilon
" Large Eddy Simulation |1 -92
k-epsilon Model TKE Prandil Number
* Standard |1 r
" ANG
~ Realizable User-Defined Functions
Mear-¥all Treatment daytiplenBiiscosiiy
none j
* Standard Wall Functions
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Options none -
[ Viscous Heating TDR Prandtl Number
[ Full Buoyancy Effects none -
Energy Prandtl Number [
none - .
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Model
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Discrete Phase Model
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