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Sprinkler System
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Gas Phase Cooling
Direct cooling
Blocking Radiant heat
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Compartment Fire

9  Shield Fire

10 Fire Extinguishing
11 Fire Suppression
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1 Fire dynamics simulator software
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Early Suppression Fast Response (ESFR)
Standard Response Sprinkler Heads
Computational Fluid Dynamics (CFD)
fireFoam software

Flash over phenomenon

Backdraft phenomenon

AN N AW

yYva

i) [ @ly Bo> Gkl g 93 sladllae )3 [YV] olySen 5 o
St g srlote B> (SUbI (clapuilSo b (IS ol s § o 40
il 5T 03,5 Loy 0 dyga5 SholS 5T alsies (S5 3 (g306
3 @xSoilul s S ps g bhsSser g 03 daio S50 55 (e
e &5 GRS IS sl s )3 2303 1,3 35T (55 Losktns
55 a8 Jleys oy sy clbl gl lores i T adlate
Slbl gloj & d295 b )l (IS B bl ST > (a2 BB e
b e 0y Sllos bl cod aS ol plis ol adllas 52>
b oyg 3 Sles 4 blod S gS @il jlad o5l

A sl 32 (Slabol ot 56 o) 2 0 [VF] S0 g gl
1 oleslsl Jl3dle s 51 eolizl b s A oY slge gsls Sl 5o
9y 2 Jldl bl slge aimslyy sl oadedaslxe il a8 el
Gu> e g by Lo ISl sl )5 andd 3 g b
«usld 1,8 et > a5 (6 Syl degesre Mb astie g A aw)p
el 03)5 (6 S ole oy S I (Jg 0398 32> slibl 4 3B

b )5 B> (glibl slagygel oy 4 [YY] oyl 5 Sl

Slab 5l S5 o S gw e Gialejl opl )3 a3y (ojlwo pdd



WAA LY dotin VF+Y Jlo 0 o)l DO 093 €y yuol SilSn tigeo 4 pii

Sl (0) JHOV) ©Yoleo

P> sl
op e
L4V =iy |
o (pi) =y, (V)
pyiege sl
%W-(,—W):-vh
) (v)
V'{Ueﬁ’ (VW(W)T —g(Vﬁ)Iﬂﬂ?g +fy
$iAl sl
o(ph . D,
(p S)+V ( ~hv)——p+
ot ‘ Dt
(v)
V., ~ v T
v‘{ﬁ(l}th +£JVhS}_V.q‘V +q.¢ +q—b
Pr,
oS Uiz
A2 1.y, ) -
t
V'{E[Dk 1 e Jvf,{} ()
Sc,
my +@) , (k=1..,N 1)
el doles
Y,

Sl bl > M g U (JEs Py sli dole

9 u.{)> )9‘?}& ‘_ngde 9 )JYI) uBaJo Cromw 4 g a.))f‘.&.:{. u»)‘)sl d9

G sheel g U ol G bl s Sl sy pas
Olab @ ¢h g ow B i pae jolatedy dabnis lasle
BT By 9 05y Lzl Gimggy cnl )3 9090 ol 4 g bVl
Sy Chgw mie b3 L ledle J8b gl o leidle
o> b pianw 5 pgd P8 13 5 odd sy wiSen aibs ,> 3
Sl )3 393 5 o Gl 15 jl e S ole 5 Bay J5S )5 IS

) 00D 4‘“"“-{1‘&"9@"))" )5l.’>.u9)3y14

Sl OYolee -¥

ool (BLazEl b g5 jl g (b oy S laes 13 2> )85
G ol > ALl G adlas o ) clagty, Sl (S
s, (hgy g ksl edlitul b Sl (¢S lawgio 3,5 o 03liiu]
A S g2y el SasS y Sy shalb S pasis cwl 'S
P dmbre gly canlie Juo QLI (S )5 oy )5 b9y ) e
Sibedse sl sl 039 0dmy g 03 Sl pliEl Sl (36 A
313 392y Sz g lowsl 04543 US (g «Syi sy )S (ilodnnd
oles 5 ol Syl Jlis) doles puizean ol 005 odlitl ] 1 &S
Lol 030,5 blod cluoles 43 0)led a6

Vo] baladl wsle (gjlb w laghyy olps b ¢l
~oksl BNl enloas S5 siled o IS &S plaplx b
Sedlglh & by s el 3,59y cpl e oo oalaiwl 31,5V
Lol ol 5 a8 295 0 edlitl (gilodnd 5 (silese oSS
ol ) dgn B b (e 5 GFISY @ o)l )

V7] 290 03> (Lt )bl @ o

(6 )gl) dwge 518 VYoleo =V =Y
455 5 555 potiage ipyr Sl SVoles & el L3 dtgy 6 5
b9y j adlas cpl )3 Sl @ a2 b aisd o el bl JUST
Jassl Yolee oS Canl 5l ol oad odlainl S5 sladils )3 g jlwdnnis
ki €S 5 Jsn Jael b 5] sy 5 05 S (55 i
pd 4 [YV] (oS lawgio Yoleo ¢y 35,18 laiBee )3 Mgl J> 5 00

1 Large Eddy Simulation (LES)
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Fig. 2. A view of experimental geometry with details [38]
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Open boundary conditions
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Fig. 3. A view of experimental geometry with details in FDS software
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Fig. 6. a) 3D view of the building in Pyrosim software, b) 3D view of the geometry of a unit in the building, c)
View of the unit from above with details of sprinklers installation, d) Side view of a building unit
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Fig. 7. The results of the spread of smoke and toxic and hot gases in the floors of the building without sprinklers
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Fig. 8. The results of the spread of smoke and toxic and hot gases in the floors of the building in the case of sprinklers
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Table 4. The maximum value of temperature, carbon monoxide and carbon dioxide in the case of without_
sprinkler (during 100 seconds of simulation)
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Fig. 9. Curve of minimum, maximum, and mean temperature in the rooms above the fire room for the case
of with_ and without_sprinklers
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Fig. 10. Curve of minimum, maximum and mean CO?2 in the rooms above the fire room for the case of
with_ and without_sprinklers
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Fig. 11. Curve of minimum, maximum, and mean CO in the rooms above the fire room for the case of with_
and without_sprinklers
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Table 5. Time to reach the critical state for temperature, hot and toxic gases for the state without sprinklers
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