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The study on Using Water Mist Sytstem for Wind Generator Fire

Protection

Student: Pao-Wen Lin Advisor: Chiun-Hsun Chen-~Yi-Liang Shu

Degree program of Industrial Safety and Risk Management
College of Engineering

National Chiao Tung University

ABSTRACT

The purpose of this study focused on the development of water mist
systems used in fire protection of large wind turbines and the simulation
experiment. Although the cost of nuclear power cheaper than other energy
sources, but caused a major earthquake in Fukushima, Japan 311 after a
nuclear accident, nuclear power and allow the people recognize the "cost of
disaster, “Taiwan has been facing shortage of nuclear disaster and the dilemma
of renewable energy, wind power generator The wind energy development will
be the major challenges currently facing Taiwan. However, in Taiwan for fire
protection systems for wind turbines did not have any set requirements,
usually with only a few portable fire extinguishers put the fire disaster
prevention and response as used, and therefore it can not be done for effective
fire suppression or control, and wind turbines are usually located in remote
Area, fire department response time the test, a high-fat high power generator
set, fire brigades to put out the fire can not be in-depth fire, and finally by the
investors bear the huge loss of property damage and business interruption.

First we study the wind turbine fire hazard risks, understanding the
reasons for its fire losses, loss cases, property damage and subsequent costs,
protection of the purpose and concept of the types of protective measures.
Secondly, to explore the feasibility of water mist protection systems
experiments to study the benefits and characteristics, divided into laboratory
design, fire type and size selection and configuration, fire protection system set
up, equipment set up sensors, experimental results and discussions. Finally, we
discuss numerical simulation of water mist protection systems, to build a



simulation scenario and simulation results presented for discussion and
analysis and comparison of the difference between experiment and computer
simulation.

Lastly, | hope that this study can be used as wind turbine upgrade the
standard of fire protection and rescue of reference, to improve wind energy
development for wind energy investors and government confidence in the
disaster prevention and response, and finally by all the people brought about
by the wind energy to enjoy the environmental and economic life.

Keywords: Wind turbines, Water mist, Simulations.
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3.2.3 % B
d 43T AW E AP mEfAHE [25] 0 31 E T b 2 B

T L L
=-xD? QA e A
A=EXxE e fF LA

Density Ah, Ah, m k

Material (kg/m~3) (kJ&xg-1) (MJ/kg-") (kg/m-2s-1) (m-7)
Cryogenics

Liquid H, 70 442 120.0 0.017 (=0.001) 6.1 (=0.4)

LNG (most CH,) 415 619 50.0 0.078 (+0.018) 1.1(=0.8)

LPG (mostly C;Hg) 585 426 46.0 0.099 (+0.009) 1.4 (*=0.5)
Alcohols

Methanol (CH,OH) 796 1195 200 See text See text

Ethanol (C,H;OH) 794 891 268 See text See text
Simple organic fuels

Butane (CH,o) 573 362 457 0.078 (+0.003) 2.7 (+0.3)

Benzene (CgHy) 874 484 40.1 0.085 (+0.002) 2.7 (=0.3)

Hexane (C.H,,) 650 433 44.7 0.074 (=0.005) 1.9(=04)

Heptane (C;H,q) 675 448 446 0.101 (+0.009) 1.1(*0.3)

Xylenes (CgH,o) 870 543 408 0.090 (+0.007) 1.4 (+=0.3)

Acetone (C,H,0) 791 668 258 0.041 (=0.003) 1.9(=0.3)

Dioxane (C Hz0,) 1035 552 26.2 0.018 54

Diethyl ether (C,H,,0) 714 382 342 0.085 (+0.018) 0.7 (=0.3)
Petroleum products

Benzine 740 — 447 0.048 (+0.002) 3.6(+04)
—_Gasoline 740 330 437 0.055(=0.002)  21(=03)

Kerosene 820 670 432 0.039 (+0.003) 3.5(=0.8)

JP-4 760 —_ 435 0.051 (+0.002) 3.6(+0.1)

Js 810 700 __430 0.054 (+0.002) 1.6(+0.3)

Transformer oil, hydrocarbon 760 — 46.4 0.039 07
__Fuel oil, heavy 940-1.000 —_ 39.7 0.035 (+0.003) 1.7 (=0.6)

Crude oil 830-880 — 42.5-42.7 0.022-0.045 28(=0.4)
Solids

Polymethyimethacrylate 1184 1611 249 0.020 (+0.002) 3.3(+0.8)

Polyoxymethylene (CH,0), 1425 2430 15.7

Polypropylene (C H,),, 905 2030 432

Polystyrene (CgHg), 1050 1720 39.7

% 3 Date for Pool Buming Rate Calulation [25]
(1) AW sEk ;_L_E,T

U R £ 3V A A A m = 0.055(kg/m’s) & PR
AH = 43. TMI/kg) » 735 I8 @ b e S 5 962 kW o 3+ 8 4

< .

% #%A = 0.633 x 0.633 = 0.4006
Q = mAAH
rh = 0.055
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AH = 43.7
Q = 0.055 x 0.4006 % 43.7 = 962 (kW)
(2) b Pt i
S feE W BUPIT 0 T B AP RS o A T AW
ZHgE# = 0.035(kg/m’s) 2 %% AH =39.7(MI/kg) » ¥

M E b S G 556 kW 3 B 4o

21 F
A

w f#A = 0.633 X 0.633 = 0.4006

Q = mAAH
m = 0.035
AH = 39.7

Q =0:035x 0.4006 x 39.7 = 556 (kW)

(3) il ARy
AR R sukd & 37 & W Ed h = 0039(ke/m's) 2 ek
AH = 46.4(MJ/kg) » ¥ 3+ 5 I8 i if b chyt e 5 124 KV » 3+ 8

47 F -

m fgA = 0.633 X 0.633 = 0.4006

Q = mAAH
m = 0.039
AH = 46.4

Q = 0.039 x 0.4006 x 46.4 = 724 (kW)

3.3 FERHEREBXG P
3.3.1 &FHF

AR SRALER A F TN R GRIBR VA > (Bl 14) 5~ )
B4 et ted o BB T BMAFE RS o e 6.05m s W
2.43m~ % 2.56m 020 BARE AR 4 B T W ooag(AeB 15) 0 poR
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4.2.1 #osHA
’#T Lot E 484 & (Computational Fluid Dynamics) Ff# ¥ ik e 3¢
E #8ciE 502 (Direct Numerical Slmulatlon DNS) ~ = i i fiHe 2
(Large Eddy Simulation, LES)% T 3i5it ¥ il
( Reynolds-AveragedNavier-Stokes, RANS) » @ FDS#73% a2t & & 3\ %
A AR o FHIRS A B A AT E S N f 2R

SE SRR TE G RTENE G AN o

FEFE M
% 4 V- pu=sib" (4-1)

il o Rl A
%(pu)+V-puu+Vp=pg+fb+V-TL-j (4-2)

iR TR AN
5 (PhY# Vi phyu = 224-g™ — g/ = Vg + € (4-3)

AL S ARN
RT

p = R (4-4)
HP > 0 BB uzdERTE omy 2 RBaL S8 REFO i E A
thend Kaek 4 g o mﬁfg@,dm@Jﬁﬂ’¢”ﬂw%F@ﬂE%Wf
A4 ki CIb ‘«Lni’/ﬁ‘f 7z “r/ﬂ %i*m’?b%’i—r V- q" 4 B
R E 0 EP & Bo i F 5 AkiF 4 R = A AT o

4.2.2 A

EYHERCAlY 2 & F R & 4 K (mixture fraction) = A#H rE 2 o
PR R R en— AR N G
Vol[ol+Vf[Fl—X, Vp[P] o

He oy B4R %8 TR0 REF 5 OF SRR P RIREA S
FromRERF] T E G

_ SYp=(Yo-Y5") _ boWo _ _
7 = —SYI!-+Y0°° » S = _UFWF » Vg = 1 (4 6)
B P FRAG N AASEAMES TS EIFEIERE
Poe = V- pDVZ (4-7)
Fle BRTEF B BEE T AT EY §F AR B S
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71472
7, == (4-9)
1 — E -
Z, = y_f,[vaVVF Yooz + o= AL 5 W Y] (4-10)

Hoo 5 272 LR WAV EF TR A RRBE(R IR ) A &%
AP A S owm WA ey F R G Vg T RIA RISl ¢ hy 5 A S
BEROM GiT > 23 2R TR L2 732 XPER o
Hrffoaof @yl maoR2p g s AR

q" = 1y AHp (4-11)
o AHp R EEFE m’«vw'm%émm”’; TARTR G AT Bt
1 );4.,},! I;E: a2 S’F‘ ,4,\ &g Jd Z]_ b“i)‘;},l- ﬂl« = ﬁi; 2E IJ o —:5' F,'!Z‘!:.? ’{"P}%(E; %]

41 A ),;1@4*;;'} mﬂ-%ﬁf@ay’f%i FHFR2EF oA d A
FeUa) & SRaE - 18 & 4 Sl

4.2.3 #ig &7
F Hendg 5 - 425% (Radiative Transport Equation) i :

s -VIA( X, S) =k (X, A) [LIb (X) — IA (X,5)] (4-12)

B > g ZVINX S)enH & 3w & > @ VIN(X, §)F £ & 3% A pFendg &
Ao k(X A& z\‘bs‘{{ ZHc DR 5 2R g ST R o e £ 7 AR P

g k,ﬁﬁ'—‘ 5
Vg (X) =KX [Ux) —4nl,(x)] > U(x) = [, I(x > S)dQ (4-13)

i3

g R enfg b it E A HE LSt E L B o AR R T A G
koT*/m

Klb B {maX(qur/élrt ’ KO'T4/T[) <4_14>

He 5" £ H MRS X R A2 BEHETEL I B0 @ G

HEEE0r &
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q-X) = [, 1(x> S)aq (4-15)

1.2.3 fig hix i
AN A6 B 4 S B 5 GG RIS 0 8 3 B R R e
Pp Fontess 2 a3 o7 % o DNS oY o A gt Kiﬁ@ B
g MR R R R
G =—kS (4-16)

Ao g RSB R kL f WA G BLIS oY g d #
AL A JF%’@E”%mﬂ@#ﬁmﬁﬁﬁ*’

G, = hAT;h=max|C|A T|3 . K0.037ResPr (4-17)
L

HY > ATE "W‘""E’% PR RA 0 Chp /J'Jli“J'/ éf‘ﬁi L ﬂ ﬁm*jr’{%:“
a-fﬂW§%ﬁ+;W+»m8%w#¢;' B A BRI
el e S GRS S Atreya [28] % Ritchie % 4 [29] = f§apt i #
«}'mzﬁ B2 2R Fep T 7 oFDS #-pd i fhB A A 4L P\ 78
FBE SRR ﬁw" 7"3’% it 5 f RS BRI IR f B30 A T
i BB A2NE & 5

Y
‘fw\i\-

=0T 0, 9T, Ops
c=2 = ke =2+ —=[A Hpyp — C(T = Tp)]
+ P A H,, D(T W (4=18)

e opsh THEMBAE pns kA ZRES wAH 2 o AHE HR A 1244
PR o g Ao m H g A R ki 5 R 2 Arrhendius Y E F OB Rs
o)

m" = A(ps,_Penar)e CAIRT (4-19)
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Table 1-b.1 Metric Conversion Factors

Name of Unit Unit Symbol  Conversion Factor
Millimeter Mm l in. = 25.4 mm
Sauare meter m’ 1 ft2 = 0.0929 m2

Liter L 1 gal = 3.785 L
Cubic decimeter dm’ 1 gal = 3.785 dm3
Cubic meter m’ 1 £t3 = 0.028317 m3
Kilogram Ko 1 1b = 0.4536 kg
Kilograms per cubic ke/m’ 1 1b/£t3 = 16.0183
Pascal Pa ] psi = 6895 Pa
Bar Bar [ nsi = 0.0689 bar
Bar Bar 1 bar = 105 Pa
Liter per minute L/min/m2 1 gpm = 40. 746
Micron I mm = 100021000
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Mt ek =

FDS Input File case4.fds
&HEAD CHID='case4’, TITLE='"FDS EXAMPLE Container FDS'/
&TIME T_END=400.00, DT=0.50/
&DUMP RENDER_FILE='casel.gel’, DT_PL3D=30.00/
&MISC TMPA=25.00, SURF_DEFAULT='STEEL",
CO_PRODUCTION=.TRUE./
&MESH ID="Mesh’, 1JK=120,50,40, XB=-2.00,10.00,-1.00,4.00,0.00,4.00/
&PART ID="SMOKE/,
MASSLESS=.TRUE.,
COLOR='BLACK'/
&REAC ID='DIESEL",
C=15.00,
H=25.00,
0=0.00,
N=0.00,
IDEAL=TRUE.,
HEAT OF COMBUSTION=4.6064000E004/
&MATL ID='STEEL",
SPECIFIC_HEAT=0.4600,
CONDUCTIVITY=45.80,
DENSITY=7.8500000E003,
EMISSIVITY=1.00/
&SURF ID='STEEL",
MATL_ID(1,1)='STEEL",
MATL_MASS FRACTION(1,1)=1.00,
THICKNESS(1)=0.1000/
&SURF ID="FIRE',
HRRPUA=556.00,
RAMP_Q='FIRE_RAMP_Q/,
PART_ID="SMOKE'/
&RAMP ID="FIRE_RAMP_Q', T=0.00, F=0.00/
&RAMP ID="FIRE_RAMP_Q', T=10.00, F=0.22/
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&RAMP ID="FIRE_RAMP_Q', T=20.00, F=0.46/
&RAMP ID='FIRE_RAMP_Q', T=30.00, F=0.77/
&RAMP ID="FIRE_RAMP_Q', T=40.00, F=0.85/
&RAMP ID="FIRE_RAMP_Q', T=50.00, F=0.92/
&RAMP ID="FIRE_RAMP_Q', T=60.00, F=1.0/
&RAMP ID="FIRE_RAMP_Q', T=70.00, F=0.89/
&RAMP ID="FIRE_RAMP_Q', T=80.00, F=0.73/
&RAMP ID="FIRE_RAMP_Q', T=90.00, F=0.60/
&RAMP ID="FIRE_RAMP_Q', T=100.00, F=0.57/
&RAMP ID='FIRE_RAMP_Q', T=110.00, F=0.44/
&RAMP ID="FIRE_RAMP_Q', T=120.00, F=0.22/
&RAMP ID='FIRE_RAMP_Q', T=130.00, F=0.09/
&RAMPID="FIRE_RAMP_Q', T=140.00, F=0.08/
&RAMP ID=FIRE_RAMP_Q', T=150.00, F=0.06/
&RAMP ID='"FIRE_RAMP_Q', T=160.00, F=0.06/
&RAMP ID='"FIRE_RAMP_Q', T=170.00, F=0.00/

[rrrRRrrGprink|oprrrsskk]
&DEVC ID='SPRINKLER1;XYZ=1.9,1.2,2.2, PROP_ID="K-11,
QUANTITY=TIME', SETPOINT=60.00/
/&DEVC ID="SPRINKLER2',XYZ=2.9,1.2,2.2; PROP. ID='K-11,
QUANTITY="TIME', SETPOINT=60.00/
&DEVC ID="SPRINKLER3',XYZ=3.9,1.2,2.2, PROP ID='K-11,
QUANTITY=TIME', SETPOINT=60.00/
&PART ID='water’,

WATER=.TRUE.,,

SAMPLING_FACTOR=1,

DIAMETER=200.00,

MONODISPERSE=.TRUE./
&PROP ID='K-11,

PART_ID="water'

FLOW_RATE=14.00,

ORIFICE_DIAMETER=0.00200,
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SPRAY_ANGLE=0.00,45.00/

&DEVC ID='DEVC1', QUANTITY=TEMPERATURE', XYZ=4.50,1.20,1.08/
&DEVC ID='DEVCI10', QUANTITY=TEMPERATURE', XYZ=1.50,1.20,0.52/
&DEVC ID='DEVC11', QUANTITY=TEMPERATURE', XYZ=1.50,1.20,1.08/
&DEVC ID='DEVC12', QUANTITY=TEMPERATURE', XYZ=1.50,1.20,1.64/
&DEVC ID='DEVC2', QUANTITY=TEMPERATURE', XYZ=4.50,1.20,1.64/
&DEVC ID='DEVC3', QUANTITY="TEMPERATURE', XYZ=4.50,1.20,2.20/
&DEVC ID='DEVC4', QUANTITY=TEMPERATURE', XYZ=3.00,1.20,1.64/
&DEVC ID='DEVC5', QUANTITY="TEMPERATURE', XYZ=3.00,1.20,2.20/
&DEVC ID='DEVCS6', QUANTITY=TEMPERATURE', XYZ=4.50,1.20,0.52/
&DEVC ID='DEVCT', QUANTITY="TEMPERATURE', XYZ=1.50,1.20,2.20/
&DEVC ID='DEVCS', QUANTITY=TEMPERATURE', XYZ=3.00,1.20,0.52/
&DEVC ID='DEVCY', QUANTITY=TEMPERATURE', XYZ=3.00,1.20,1.08/
&OBST XB=2.70,3.30,0.90,1.50,0.00,0.2000, COLOR='RED',
SURF_IDS='FIRE','INERT','INERT'/ Obstruction #1

&OBST XB=0.00,0.1000,0.00,2.40,0.00,2.40, SURF ID='STEEL'/ Obstruction
#2

&OBST XB=5.90,6.00,0.00,2.40,0.00,2.40, SURF_ID="STEEL'/ Obstruction #3
&OBST XB=0.1000,5.90,0.00,0.1000,0.00,2.40, SURF ID='STEEL'/
Obstruction #4

&OBST XB=0.1000,5.90,2.30,2.40,0.00,2.40, SURF _ID='STEEL'/ Obstruction
#5

&OBST XB=0.1000,5.90,0.1000,2.30,2.30,2:40, SURF_ID='STEEL/
Obstruction #6

&HOLE
XB=3.3000000E000,5.5000000E000,-2.0000000E-001,2.0000000E-001,3.00000
00E-001,5.0000000E-001/ Hole #1

&VENT SURF_ID='OPEN', XB=-2.00,-2.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent XMIN for Mesh

&VENT SURF_ID='OPEN', XB=-2.00,10.00,-1.00,-1.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent YMIN for Mesh

&VENT SURF_ID='OPEN', XB=10.00,10.00,-1.00,4.00,0.00,4.00,
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COLOR='INVISIBLE'/ Vent XMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,4.00,4.00,0.00,4.00,
COLOR='INVISIBLE' Vent YMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,4.00,4.00,4.00,
COLOR='INVISIBLE'/ Vent ZMAX for Mesh

&BNDF QUANTITY=WALL TEMPERATURE'/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBX=2.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=0.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.20/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.80/
&SLCF QUANTITY=VOLUME FRACTION', SPEC_I|D="water vapor’,
VECTOR=.TRUE., PBZ=0.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=0.50/
&SLCF QUANTITY="VOLUME FRACTION', SPEC_ID="'water vapor,
VECTOR=.TRUE., PBZ=1.00/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.00/
&SLCFQUANTITY="VOLUME FRACTION', SPEC_ID="water vapor',
VECTOR=.TRUE., PBZ=1.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.50/
&SLCF PBZ=0.5,QUANTITY='"DROPLET FLUX Z', PART_ID="water drops'/
&SLCF PBZ=1.0,QUANTITY='"DROPLET FLUX Z', PART _ID="'water drops'/
&SLCF PBZ=1.5,QUANTITY='DROPLET FLUX Z', PART_ID="water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX X', PART_ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX Y', PART_ID="water drops' /

&TAIL /
FDS Input File casel2.fds
&HEAD CHID='casel2', TITLE="FDS EXAMPLE Container FDS'/

&TIME T_END=240.00, DT=0.50/
&DUMP RENDER_FILE="casel.gel', DT_PL3D=30.00/
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&MISC TMPA=25.00, SURF_DEFAULT='STEEL',
CO_PRODUCTION=.TRUE./

&MESH ID='"Mesh’, 1JK=120,50,40, XB=-2.00,10.00,-1.00,4.00,0.00,4.00/

&PART ID='"SMOKE/,
MASSLESS=.TRUE.,
COLOR='BLACKY/

&REAC ID='DIESEL,
C=15.00,
H=25.00,
0=0.00,
N=0.00,
IDEAL=.TRUE.,
HEAT_OF COMBUSTION=4.6064000E004/

&MATL ID='STEEL",
SPECIFIC_HEAT=0.4600,
CONDUCTIVITY=45.80,
DENSITY=7.8500000E003,
EMISSIVITY=1.00/

&SURF ID="STEEL,
MATL_ID(1,1)='STEEL,
MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=0.1000/

&SURF ID="FIRE',
HRRPUA=556.00,
RAMP_Q=FIRE_RAMP_Q,,
PART_ID='SMOKE/

&RAMP ID="FIRE_RAMP_Q', T=0.00, F=0.00/

&RAMP ID="FIRE_RAMP_Q', T=10.00, F=0.17/
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&RAMP ID="FIRE_RAMP_Q', T=20.00, F=0.31/
&RAMP ID="FIRE_RAMP_Q', T=30.00, F=0.64/
&RAMP ID="FIRE_RAMP_Q', T=40.00, F=0.79/
&RAMP ID="FIRE_RAMP_Q', T=50.00, F=1.00/
&RAMP ID="FIRE_RAMP_Q', T=60.00, F=1.00/
&RAMP ID="FIRE_RAMP_Q', T=70.00, F=0.89/
&RAMP ID="FIRE_RAMP_Q', T=80.00, F=0.65/
&RAMP ID="FIRE_RAMP_Q', T=90.00, F=0.62/
&RAMP ID="FIRE_RAMP_Q', T=100.00, F=0.62/
&RAMP ID='FIRE_RAMP_Q', T=110.00, F=0.48/
&RAMP ID=FIRE_RAMP_Q', T=120.00, F=0.41/
&RAMP ID='FIRE_RAMP_Q', T=130.00, F=0.34/
&RAMPID="FIRE_RAMP_Q', T=140.00, F=0.32/
&RAMP ID=FIRE_RAMP_Q', T=150.00, F=0.27/
&RAMP ID='"FIRE_RAMP_Q', T=160.00, F=0.23/
&RAMP ID='"FIRE_RAMP_Q', T=170.00, F=0.16/
&RAMP ID="FIRE_RAMP_Q', T=180.00, F=0.14/
&RAMP ID='FIRE_RAMP_Q', T=190.00, F=0.10/
&RAMP ID="FIRE_RAMP_Q', T=200.00, F=0.09/
&RAMP ID='FIRE_RAMP_Q', T=210.00, F=0.08/
&RAMP ID=FIRE_RAMP_Q', T=220.00, F=0.07/
&RAMP ID="FIRE_RAMP_Q', T=230.00, F=0.00/

[rxksirxSprink|epkrRskokx]
&DEVC ID="SPRINKLER1,XYZ=1.9,1.2,2.2, PROP_ID="K-11',
QUANTITY="TIME', SETPOINT=60.00/
/&DEVC ID="SPRINKLER2',XYZ=2.9,1.2,2.2, PROP_ID='K-11,
QUANTITY="TIME', SETPOINT=60.00/
&DEVC ID="SPRINKLER3',XYZ=3.9,1.2,2.2, PROP_ID="K-11',
QUANTITY="TIME', SETPOINT=60.00/
&PART ID='water’,

WATER=.TRUE.,,

SAMPLING_FACTOR=1,
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DIAMETER=200.00,

MONODISPERSE=.TRUE./
&PROP ID='K-11',

PART_ID="water’,

FLOW_RATE=14.00,

ORIFICE_DIAMETER=0.00200,

SPRAY_ANGLE=0.00,45.00/

/*******DEVC SECTION*******/

&DEVC XYZ=4.5,1.2,0.50,QUANTITY=TEMPERATURE'ID='DEVC1'/
&DEVC XYZ=45,1.2,1.35,QUANTITY=TEMPERATURE',ID='"DEVC2'/
&DEVC XYZ=4.5,1.2,2.20,QUANTITY=TEMPERATURE',ID='"DEVC3'/

&DEVC XYZ=3,1.2,0.50,QUANTITY=TEMPERATURE',ID="DEVC4'/
&DEVC XYZ=3,1.2,1.35,QUANTITY=TEMPERATURE',ID='"DEVC5'/
&DEVC XYZ=3,1.2,2.20,QUANTITY=TEMPERATURE',ID='"DEVC6'/

&DEVC XYZ=1.5,1.2,0.50,QUANTITY=TEMPERATURE'ID="DEVC7'/
&DEVC XYZ=1.5,1.2,1.35,QUANTITY=TEMPERATURE',ID='"DEVC8'/
&DEVC XYZ=1.5,1.2,2.20,QUANTITY=TEMPERATURE',ID='DEVC9'/

&DEVC XYZ=0.30,0.40,0.50,QUANTITY=TEMPERATURE'ID='"DEVC10'/
&DEVC XYZ=0.30,0.40,1.35,QUANTITY=TEMPERATURE',ID='DEVC11'/
&DEVC XYZ=0.30,0.40,2.20,QUANTITY=TEMPERATURE',ID='"DEVC12'/

&OBST XB=0.1000,0.730,0.1000,0.730,0,0.3000, COLOR='RED/,
SURF_IDS='FIRE','INERT''INERT'/ Obstruction #1

&OBST XB=0.00,0.1000,0.00,2.40,0.00,2.40, SURF _ID='STEEL'/ Obstruction
#2

&OBST XB=5.90,6.00,0.00,2.40,0.00,2.40, SURF _ID='STEEL'/ Obstruction #3
&OBST XB=0.1000,5.90,0.00,0.1000,0.00,2.40, SURF_ID="STEEL/
Obstruction #4

&OBST XB=0.1000,5.90,2.30,2.40,0.00,2.40, SURF_ID='STEEL'/ Obstruction

128



#5
&OBST XB=0.1000,5.90,0.1000,2.30,2.30,2.40, SURF_ID='STEEL'/
Obstruction #6

&HOLE
XB=3.3000000E000,5.5000000E000,-2.0000000E-001,2.0000000E-001,3.00000
00E-001,5.0000000E-001/ Hole #1

&VENT SURF_ID="OPEN', XB=-2.00,-2.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent XMIN for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,-1.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent YMIN for Mesh

&VENT SURF_ID="OPEN', XB=10.00,10.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE/ Vent XMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,4.00,4.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent YMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,4.00,4.00,4.00,
COLOR='INVISIBLE/ Vent ZMAX for Mesh

&BNDF QUANTITY=WALL TEMPERATURE'/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBX=2.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=0.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.20/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.80/
&SLCF QUANTITY=VOLUME FRACTION', SPEC_ID="water vapor',
VECTOR=.TRUE., PBZ=0.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=0.50/
&SLCF QUANTITY="VOLUME FRACTION', SPEC_ID="water vapor’,
VECTOR=.TRUE., PBZ=1.00/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.00/
&SLCF QUANTITY=VOLUME FRACTION', SPEC_ID="water vapor’,
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VECTOR=.TRUE., PBZ=1.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.50/
&SLCF PBZ=0.5,QUANTITY='"DROPLET FLUX Z', PART_ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX Z', PART_ID="water drops'/
&SLCF PBZ=1.5,QUANTITY='"DROPLET FLUX Z', PART_ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX X', PART_ID="water drops' /
&SLCF PBZ=1.0,QUANTITY='"DROPLET FLUX Y', PART_ID="'water drops'/

&TAIL/

FDS Input File casel6.fds

&HEAD CHID='casel6', TITLE='FDS EXAMPLE Container FDS'/
&TIME T_END=170.00, DT=0.50/

&DUMP RENDER_FILE='casel.gel’, DT PL3D=30.00/

&MISC TMPA=25.00, SURF_DEFAULT='STEEL',
CO_PRODUCTION=.TRUE./

&MESH ID='Mesh’, 1JK=120,50,40, XB=-2.00,10.00,-1.00,4.00,0.00,4.00/

&PART ID="SMOKE/,
MASSLESS=.TRUE.,
COLOR='BLACKY/

&REAC ID="DIESEL,
C=15.00,
H=25.00,
0=0.00,
N=0.00,
IDEAL=.TRUE.,
HEAT_OF_COMBUSTION=4.6064000E004/
X_ 02 LL=18 CRITICAL_FLAME_TEMPERATURE=65/4%H

&MATL ID='STEEL,
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SPECIFIC_HEAT=0.4600,
CONDUCTIVITY=45.80,
DENSITY=7.8500000E003,
EMISSIVITY=1.00/

&SURF ID="STEEL,

MATL_ID(1,1)='STEEL,

MATL_MASS_FRACTION(L,1)=1.00,

THICKNESS(1)=0.1000/
&SURF ID="FIRE}

HRRPUA=556.00,

RAMP _Q=FIRE_RAMP. Q)

PART ID='SMOKE/
&RAMP ID=FIRE_RAMP-Q', T=0.00, F=0.00/
&RAMP ID="FIRE_RAMP_Q', T=10.00, F=0.22/
&RAMP ID="FIRE_RAMP_Q', T=20.00, F=0.34/
&RAMP ID="FIRE_RAMP_Q', T=30.00, F=0.58/
&RAMP ID="FIRE_RAMP_Q', T=40.00, F=0.79/
&RAMP ID='FIRE_RAMP_Q', T=50.00, F=0.89/
&RAMP ID="FIRE_RAMP_Q', T=60.00, F=1.00/
&RAMP ID=FIRE_RAMP_Q', T=70.00, F=0.89/
&RAMP ID="FIRE_ RAMP_Q', T=80.00, F=0.82/
&RAMP ID="FIRE_.RAMP_Q', T=90.00, F=0.79/
&RAMP ID="FIRE_ RAMP_Q'; T=100.00, F=0.71/
&RAMP ID="FIRE_RAMP_Q!, T=110.00, F=0.61/
&RAMP ID="FIRE_RAMP_Q', T=120.00, F=0.36/
&RAMP ID="FIRE_RAMP_Q', T=130.00, F=0.18/
&RAMP ID="FIRE_RAMP_Q', T=140.00, F=0.09/
&RAMP ID="FIRE_RAMP_Q', T=150.00, F=0.06/
&RAMP ID="FIRE_RAMP_Q', T=160.00, F=0.00/

/*******DEVC SECTION*******/
&DEVC XYZ=4.5,1.2,0.45,QUANTITY=TEMPERATURE',ID='"DEVC1'/

131



&DEVC XYZ=45,1.2,1.4,QUANTITY=TEMPERATURE',ID="DEVC2/
&DEVC XYZ=4.5,1.2,2.2,QUANTITY=TEMPERATURE',ID='"DEVC3'/

&DEVC XYZ=3.0,1.2,0.45,QUANTITY=TEMPERATURE'ID='"DEVC4'/
&DEVC XYZ=3.0,1.2,1.4,QUANTITY=TEMPERATURE',ID="DEVCS5'/
&DEVC XYZ=3.0,1.2,2.2,QUANTITY=TEMPERATURE',ID='"DEVC6'/

&DEVC XYZ=1.00,1.2,0.45,QUANTITY=TEMPERATURE',ID='"DEVCT7'/
&DEVC XYZ=1.00,1.2,1.7,QUANTITY=TEMPERATURE',ID='"DEVC8'/
&DEVC XYZ=1.00,1.2,2.2, QUANTITY=TEMPERATURE'ID='DEVC9'/

&DEVC XYZ=0.30,0.40,0.50,QUANTITY=TEMPERATURE' ID='"DEVC10'/
&DEVC XY Z=0.30,0.40,1.35,QUANTITY=TEMPERATURE' ID="DEVC11'/
&DEVC XY Z=0.30,0.40,2.20,QUANTITY=TEMPERATURE'ID='"DEVC12'/

&OBST XB=2.70,3.30,0.90,1.50,0.00,0.2000, COLOR='RED',
SURF_IDS='FIRE"'INERT','INERT'/ Obstruction #1

&OBST XB=0.00,0.1000,0.00,2.40,0.00,2.40, SURF ID="STEEL'/ Obstruction
#2

&OBST XB=5.90,6.00,0.00,2.40,0.00,2.40, SURF ID='STEEL'/ Obstruction #3
&OBST XB=0.1000,5.90,0.00,0.1000,0.00,2.40, SURF ID="STEEL'/
Obstruction #4

&OBST XB=0.1000,5.90,2.30,2.40,0.00,2.40, SURF_ID="STEEL'/ Obstruction
#5

&OBST XB=0.1000,5.90,0.1000,2.30,2.30,2.40, SURF ID='STEEL'/
Obstruction #6

&OBST XB=0.50,1.20,1.09,1.36,0.51,0.53, COLOR='BLUE',
SURF_ID='STEEL'/ BLOCK=5

&OBST XB=2.20,4.60,1.09,1.34,0.51,0.53, COLOR='RED’,
SURF_ID='STEEL'/ BLOCK=5

&OBST XB=5.10,5.60,1.11,1.31,1.01,1.04, COLOR='"GRAY",
SURF_ID='STEEL'/ BLOCK=5

&OBST XB=0.50,1.20,0.99,1.41,0.53,0.56, COLOR='BLUE',
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SURF_ID='STEEL'/ BLOCK= 6

&OBST XB=2.20,4.60,1.04,1.41,0.53,0.56, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 6

&OBST XB=5.10,5.60,1.06,1.36,1.04,1.06, COLOR='"GRAY",
SURF_ID='STEEL'/ BLOCK= 6

&OBST XB=0.50,1.20,0.96,1.49,0.56,0.58, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK=7

&OBST XB=2.20,4.60,0.99,1.41,0.56,0.58, COLOR='RED,
SURF_ID='STEEL'/ BLOCK=7

&OBST XB=5.10,5.60,1.04,1.39,1.06,1.09, COLOR='"GRAY",
SURF_ID="STEEL/BLOCK=7

&OBST XB=0.50,1.20,0.91,1.51,0.58,0.61, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 8

&OBST XB=2.20,4.60,0.96,1.46,0.58,0.61, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 8

&OBST XB=5.10,5.60,1.01,1.41,1.09,1.11, COLOR='"GRAY",
SURF_ID='STEEL'/BLOCK= 8

&OBST XB=0.50,1.20,0.89,1.54,0.61,0.63, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK=9

&OBST XB=2.20,4.60,0.96,1.49,0.61,0.63, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 9

&OBST XB=5.10,5.60,1.01,1.44,1.11,1.14, COLOR='GRAY",
SURF_ID="STEEL'/ BLOCK=9

&OBST XB=0.50,1.20,0.86,1.56,0.63,0.66, COLOR="BLUE',
SURF_ID='STEEL'/ BLOCK= 10

&OBST XB=2.20,4.60,0.94,1.51,0.63,0.66, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 10

&OBST XB=5.10,5.60,0.99,1.44,1.14,1.16, COLOR='GRAY",
SURF_ID='STEEL'/ BLOCK= 10

&OBST XB=0.50,1.20,0.84,1.61,0.66,0.68, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK=11

&OBST XB=2.20,4.60,0.91,1.51,0.66,0.68, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 11
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&OBST XB=5.10,5.60,0.96,1.46,1.16,1.24, COLOR='GRAY",
SURF_ID='"STEEL'/ BLOCK= 11

&OBST XB=0.50,1.20,0.81,1.61,0.68,0.71, COLOR='"BLUE/,
SURF_ID="STEEL'/ BLOCK= 12

&OBST XB=2.20,4.60,0.89,1.54,0.68,0.71, COLOR='RED,
SURF_ID="STEEL'/ BLOCK= 12

&OBST XB=5.10,5.60,0.96,1.49,1.24,1.31, COLOR='GRAY",
SURF_ID="STEEL'/ BLOCK= 12

&OBST XB=0.50,1.20,0.78,1.64,0.71,0.73, COLOR="BLUE/,
SURF_ID="STEEL'/ BLOCK= 13

&OBST XB=2.20,4.60,0.89,1.56,0.71,0.73, COLOR='RED/,
SURF_ID='STEEL/ BLOCK= 13

&OBST XB=5.10,5.60,0.96,1.46,1.31,1.36, COLOR='GRAY/,
SURF_ID="STEEL'/ BLOCK= 13

&OBST XB=0.50,1.20,0.78,1.66,0.73,0.76, COLOR="BLUE',
SURF_ID='"STEEL'/ BLOCK= 14

&OBST XB=2.20,4.60,0.86,1.56,0.73,0.84, COLOR='"RED/,
SURF_ID='STEEL'/ BLOCK= 14

&OBST XB=5.10,5.60,0.99,1.46,1.36,1.39, COLOR='"GRAY",
SURF_ID='STEEL'/BLOCK= 14

&OBST XB=0.50,1.20,0.76,1.66,0.76,0.78, COLOR="BLUE’,
SURF_ID='STEEL/ BLOCK= 15

&OBST XB=2.20,4.60,0.86,1.59,0.84,0.91, COLOR='"RED,
SURF_ID='STEELY/ BLOCK=15

&OBST XB=5.10,5.60,0.99,1.44,1.39,1.41, COLOR='GRAY",
SURF_ID='STEEL'/ BLOCK= 15

&OBST XB=0.50,1.20,0.76,1.69,0.78,0.81, COLOR='"BLUE/,
SURF_ID='STEEL'/ BLOCK= 16

&OBST XB=2.20,4.60,0.86,1.56,0.91,0.99, COLOR='RED/,
SURF_ID='STEEL'/ BLOCK= 16

&OBST XB=5.10,5.60,1.01,1.41,1.41,1.46, COLOR='"GRAY",
SURF_ID='STEEL'/ BLOCK= 16

&OBST XB=0.50,1.20,0.73,1.69,0.81,0.86, COLOR='"BLUE/,
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SURF_ID='STEEL'/ BLOCK= 17

&OBST XB=2.20,4.60,0.89,1.54,0.99,1.06, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 17

&OBST XB=5.10,5.60,1.06,1.36,1.46,1.49, COLOR='"GRAY",
SURF_ID='STEEL'/ BLOCK= 17

&OBST XB=0.50,1.20,0.71,1.71,0.86,0.99, COLOR='"BLUE',
SURF_ID='STEEL'/ BLOCK= 18

&OBST XB=2.20,4.60,0.91,1.51,1.06,1.09, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 18

&OBST XB=5.10,5.60,1.09,1.34,1.49,1.51, COLOR='"GRAY",
SURF_ID='STEEL/BLOCK= 18

&OBST XB=0.50,1.20,0.71,1.74,0.99,1.06, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 19

&OBST XB=2.20,4.60,0.94,1.49,1.09,1.11, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 19

&OBST XB=5.10,5.60,1.19,1.24,1.51,1.54, COLOR='"GRAY",
SURF_ID='STEEL'/BLOCK= 19

&OBST XB=0.50,1.20,0.71,1.71,1.06,1.16, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 20

&OBST XB=2.20,4.60,0.96,1.46,1.11,1.14, COLOR='RED',
SURF_ID='STEEL'/ BLOCK= 20

&OBST XB=0.50,1.20,0.73,1.71,1.16,1.19, COLOR='"BLUE,
SURF_ID='STEEL'/ BLOCK= 21

&OBST XB=2.20,4.60,0.99,1.44,1.14,1.16, COLOR='RED',
SURF_ID='STEEL'/ BLOCK= 21

&OBST XB=0.50,1.20,0.73,1.69,1.19,1.24, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 22

&OBST XB=2.20,4.60,1.04,1.41,1.16,1.19, COLOR='"RED’,
SURF_ID='STEEL'/ BLOCK= 22

&OBST XB=0.50,1.20,0.76,1.66,1.24,1.29, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK= 23

&OBST XB=2.20,4.60,1.09,1.36,1.19,1.21, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 23
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&OBST XB=0.50,1.20,0.78,1.64,1.29,1.31, COLOR='"BLUE/,
SURF_ID='"STEEL'/ BLOCK= 24

&OBST XB=2.20,4.60,1.19,1.24,1.21,1.24, COLOR='RED,
SURF_ID='"STEEL'/ BLOCK= 24

&OBST XB=0.50,1.20,0.81,1.61,1.31,1.34, COLOR='BLUE/,
SURF_ID="STEEL'/ BLOCK= 25

&OBST XB=0.50,1.20,0.84,1.59,1.34,1.39, COLOR='"BLUE/,
SURF_ID="STEEL'/ BLOCK= 26

&OBST XB=0.50,1.20,0.89,1.56,1.39,1.41, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK= 27

&OBST XB=0.50,1.20,0.91,1.51,1.41,1.44, COLOR='BLUE/,
SURF_ID='STEEL'/ BLOCK= 28

&OBST XB=0.50,1.20,0.96,1.49,1.44,1.46, COLOR='BLUE/,
SURF_ID="STEEL'/ BLOCK= 29

&OBST XB=0.50,1.20,0.99,1.44,1.46,1.49, COLOR="BLUE/,
SURF_ID="STEEL'/ BLOCK= 30

&OBST XB=0.50,1.20,1.04,1.36,1.49,1.51, COLOR="BLUE/,
SURF_ID="STEEL'/ BLOCK= 31

&OBST XB=0.50,1.20,1.19,1.24,1.51,1.54, COLOR="BLUE/,
SURF_ID='STEEL'/BLOCK= 32

&HOLE
XB=3.3000000E000,5.5000000E000,-2.0000000E-001,2.0000000E-001,3.00000
00E-001,5.0000000E-001/ Hole #1

&VENT SURF_ID="OPEN', XB=-2.00,-2.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE' Vent XMIN for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,-1.00,0.00,4.00,
COLOR='INVISIBLE' Vent YMIN for Mesh

&VENT SURF_ID="OPEN', XB=10.00,10.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE' Vent XMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,4.00,4.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent YMAX for Mesh
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&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,4.00,4.00,4.00,
COLOR='INVISIBLE' Vent ZMAX for Mesh

&BNDF QUANTITY="WALL TEMPERATURE/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBX=2.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=0.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.20/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.80/
&SLCF QUANTITY="VOLUME FRACTION', SPEC_ID="water vapor,
VECTOR=.TRUE., PBZ=0.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=0.50/
&SLCF QUANTITY=VOLUME FRACTION', SPEC_I|D="water vapor",
VECTOR=.TRUE., PBZ=1.00/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.00/
&SLCF QUANTITY="VOLUME FRACTION', SPEC_ID="'water vapor,
VECTOR=.TRUE., PBZ=1.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.50/
&SLCF PBZ=0.5,QUANTITY="DROPLET FLUX Z', PART_ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX Z', PART _ID="'water drops'/
&SLCF PBZ=1.5,QUANTITY='DROPLET FLUX Z', PART _ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX X', PART_ID="water drops' /
&SLCF PBZ=1.0,QUANTITY='"DROPLET FLUX Y', PART ID="water drops'/

&TAIL /

[rxrsirxGprink|eprassrx]

&DEVC ID="SPRINKLER1',XYZ=1.9,1.2,2.2, PROP_ID="K-11',
QUANTITY="TIME', SETPOINT=60.00/

/&DEVC ID="SPRINKLER2',XYZ=2.9,1.2,2.2, PROP_ID='K-11,
QUANTITY="TIME', SETPOINT=60.00/

&DEVC ID="SPRINKLER3',XYZ=3.9,1.2,2.2, PROP_ID="K-11',
QUANTITY="TIME', SETPOINT=60.00/

&PART ID='water’,
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WATER=.TRUE.,
SAMPLING_FACTOR=1,
DIAMETER=200.00,
MONODISPERSE=.TRUE./
&PROP ID='K-11',
PART_ID="water’,
FLOW_RATE=14.00,
ORIFICE_DIAMETER=0.00200,
SPRAY_ANGLE=0.00,45.00/

/*******O UTP UT*************/

FDS Input File case20.fds

&HEAD CHID='case20’, TITLE="FDS EXAMPLE Container FDS'/
&TIME T_END=330.00, DT=0.50/

&DUMP RENDER_FILE='casel.gel’, DT PL3D=30.00/

&MISC TMPA=25.00, SURF_DEFAULT='STEEL",
CO_PRODUCTION=.TRUE./

&MESH ID='Mesh’, 1IK=120,50,40, XB=-2.00,10.00,-1.00,4.00,0.00,4.00/

&PART ID="SMOKE/,
MASSLESS=.TRUE.,
COLOR='BLACK'/

&REAC ID='DIESEL",
C=15.00,
H=25.00,
0=0.00,
N=0.00,
IDEAL=.TRUE.,
HEAT_OF COMBUSTION=4.6064000E004/
X_02_LL=18 CRITICAL_FLAME_TEMPERATURE=65/%%

138



&MATL ID='STEEL",
SPECIFIC_HEAT=0.4600,
CONDUCTIVITY=45.80,
DENSITY=7.8500000E003,
EMISSIVITY=1.00/

&SURF ID="STEEL,

MATL_ID(1,1)="'STEEL,

MATL_MASS_FRACTION(Z,1)=1.00,

THICKNESS(1)=0.1000/
&SURF ID="FIRE,

HRRPUA=556.00,

RAMP_Q='FIRE_RAMP_Q',

PART_ID="SMOKE
&RAMP ID="FIRE_RAMP_Q', T=0.00, F=0.00/
&RAMP ID="FIRE_RAMP_Q', T=10.00, F=0.10/
&RAMP ID="FIRE_RAMP_Q', T=20.00, F=0.32/
&RAMP ID="FIRE_RAMP_Q', T=30.00, F=0.53/
&RAMP ID="FIRE_RAMP_Q', T=40.00, F=0.78/
&RAMP ID=FIRE_RAMP_Q', T=50.00, F=0.88/
&RAMP ID=FIRE_RAMP_Q', T=60.00, F=1.00/
&RAMP ID="FIRE_RAMP_Q', T=70.00, F=1.00/
&RAMP ID=FIRE_.RAMP_Q', T=80.00, F=0.82/
&RAMP ID="FIRE. RAMP_Q'; T=90.00, F=0:71/
&RAMP ID="FIRE_RAMP_Q', T=100.00, F=0.71/
&RAMP ID="FIRE_RAMP_Q', T=110.00, F=0.74/
&RAMP ID='FIRE_RAMP_Q', T=120.00, F=0.64/
&RAMP ID="FIRE_RAMP_Q', T=130.00, F=0.59/
&RAMP ID='FIRE_RAMP_Q', T=140.00, F=0.56/
&RAMP ID="FIRE_RAMP_Q', T=150.00, F=0.50/
&RAMP ID="FIRE_RAMP_Q', T=160.00, F=0.49/
&RAMP ID="FIRE_RAMP_Q', T=170.00, F=0.44/
&RAMP ID='FIRE_RAMP_Q', T=180.00, F=0.50/
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&RAMP ID="FIRE_RAMP_Q', T=190.00, F=0.53/
&RAMP ID="FIRE_RAMP_Q', T=200.00, F=0.51/
&RAMP ID="FIRE_RAMP_Q', T=210.00, F=0.44/
&RAMP ID="FIRE_RAMP_Q', T=220.00, F=0.41/
&RAMP ID="FIRE_RAMP_Q', T=230.00, F=0.32/
&RAMP ID="FIRE_RAMP_Q', T=240.00, F=0.29/
&RAMP ID="FIRE_RAMP_Q', T=250.00, F=0.26/
&RAMP ID="FIRE_RAMP_Q', T=260.00, F=0.18/
&RAMP ID="FIRE_RAMP_Q', T=270.00, F=0.12/
&RAMP ID="FIRE_RAMP_Q', T=280.00, F=0.09/
&RAMP ID="FIRE_RAMP_Q', T=290.00, F=0.08/
&RAMP ID='FIRE_RAMP_Q', T=300.00, F=0.06/
&RAMPID="FIRE_RAMP_Q', T=310.00, F=0.06/
&RAMP ID=FIRE_RAMP_Q', T=320.00, F=0.00/

/*******DEVC SECTION*******/

&DEVC XYZ=4.51.2,0.45,QUANTITY=TEMPERATURE',ID='"DEVC1'/
&DEVC XYZ=4.51.2,1.4 QUANTITY=TEMPERATURE'ID='DEVC?2'/
&DEVC XYZ=4.5,1.2,2.2,QUANTITY=TEMPERATURE',ID='DEVC3'/

&DEVC XYZ=3.0,1.2,0.45,QUANTITY=TEMPERATURE' ID='DEVC4'/
&DEVC XYZ=3.0,1.2,1.4 QUANTITY=TEMPERATURE',ID='DEVC5'/
&DEVC XYZ=3.0,1.2,2.2,QUANTITY=TEMPERATURE',ID="DEVC6'/

&DEVC XYZ=1.00,1.2,0.45,QUANTITY=TEMPERATURE',ID='"DEVCT7'/
&DEVC XYZ=1.00,1.2,1.7,QUANTITY=TEMPERATURE'ID='DEVCS8'/
&DEVC XYZ=1.00,1.2,2.2,QUANTITY=TEMPERATURE',ID='"DEVC9'/
&DEVC XYZ=0.30,0.40,0.50,QUANTITY=TEMPERATURE',ID="DEVC10/
&DEVC XYZ=0.30,0.40,1.35,QUANTITY=TEMPERATURE',ID="DEVC11/
&DEVC XYZ=0.30,0.40,2.20,QUANTITY=TEMPERATURE',ID="DEVC12'/

&OBST XB=0.55,1.15,0.90,1.50,0.00,0.2000, COLOR='RED/,
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SURF_IDS='FIRE','INERT','INERT'/ Obstruction #1

&OBST XB=0.00,0.1000,0.00,2.40,0.00,2.40, SURF_ID="STEEL'/ Obstruction
#2

&OBST XB=5.90,6.00,0.00,2.40,0.00,2.40, SURF_ID="STEEL'/ Obstruction #3
&OBST XB=0.1000,5.90,0.00,0.1000,0.00,2.40, SURF _ID='STEEL'/
Obstruction #4

&OBST XB=0.1000,5.90,2.30,2.40,0.00,2.40, SURF _ID='STEEL'/ Obstruction
#5

&OBST XB=0.1000,5.90,0.1000,2.30,2.30,2.40, SURF_ID='STEEL'/
Obstruction #6

&OBST XB=0.50,1.20,1.09,1.36,0.51,0.53, COLOR='BLUE/,
SURF_ID='STEEL/BLOCK=5

&OBST XB=2.20,4.60,1.09,1.34,0.51,0.53, COLOR='RED',
SURF_ID='STEEL'/ BLOCK=5

&OBST XB=5.10,5.60,1.11,1.31,1.01,1.04, COLOR='GRAY",
SURF_ID='STEEL/ BLOCK= 5

&OBST XB=0.50,1.20,0.99,1.41,0.53,0.56, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK=6

&OBST XB=2.20,4.60,1.04,1.41,0.53,0.56, COLOR='"RED’,

SURF ID='STEEL'/BLOCK= 6

&OBST XB=5.10,5.60,1.06,1.36,1.04,1.06, COLOR='GRAY",
SURF_ID='STEEL'/ BLOCK= 16

&OBST XB=0.50,1.20,0.96,1.49,0.56,0.58, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK=7

&OBST XB=2.20,4.60,0.99,1.41,0.56,0.58, COLOR='RED’,
SURF_ID='STEEL'/ BLOCK=7

&OBST XB=5.10,5.60,1.04,1.39,1.06,1.09, COLOR='GRAY",
SURF_ID='STEEL'/ BLOCK=7

&OBST XB=0.50,1.20,0.91,1.51,0.58,0.61, COLOR='BLUE',
SURF_ID='STEEL'/ BLOCK=38

&OBST XB=2.20,4.60,0.96,1.46,0.58,0.61, COLOR='RED’,
SURF_ID='STEEL'/ BLOCK=38

&OBST XB=5.10,5.60,1.01,1.41,1.09,1.11, COLOR='GRAY",
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SURF_ID='STEEL'/ BLOCK= 8

&OBST XB=0.50,1.20,0.89,1.54,0.61,0.63, COLOR='"BLUE/,
SURF_ID='STEEL'/ BLOCK=9

&OBST XB=2.20,4.60,0.96,1.49,0.61,0.63, COLOR='RED,
SURF_ID='STEEL'/ BLOCK=9

&OBST XB=5.10,5.60,1.01,1.44,1.11,1.14, COLOR='GRAY",
SURF_ID='STEEL'/ BLOCK=9

&OBST XB=0.50,1.20,0.86,1.56,0.63,0.66, COLOR='"BLUE/,
SURF_ID='STEEL'/ BLOCK= 10

&OBST XB=2.20,4.60,0.94,1.51,0.63,0.66, COLOR='"RED',
SURF_ID="STEEL/BLOCK= 10

&OBST XB=5.10,5.60,0.99,1.44,1.14,1.16, COLOR='"GRAY',
SURF_ID='STEEL'/ BLOCK= 10

&OBST XB=0.50,1.20,0.84,1.61,0.66,0.68, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 11

&OBST XB=2.20,4.60,0.91,1.51,0.66,0.68, COLOR='"RED),
SURF_ID='STEEL/BLOCK= 11

&OBST XB=5.10,5.60,0.96,1.46,1.16,1.24, COLOR='"GRAY",
SURF_ID='STEEL/ BLOCK= 11

&OBST XB=0.50,1.20,0.81,1.61,0.68,0.71, COLOR='"BLUE',
SURF_ID='STEEL'/ BLOCK= 12

&OBST XB=2.20,4.60,0.89,1.54,0.68,0.71, COLOR='"RED),
SURF_ID='STEEL'/ BLOCK= 12

&OBST XB=5.10,5.60,0.96,1.49,1.24,1.31, COLOR='"GRAY",
SURF_ID='STEEL'/ BLOCK= 12

&OBST XB=0.50,1.20,0.78,1.64,0.71,0.73, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 13

&OBST XB=2.20,4.60,0.89,1.56,0.71,0.73, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 13

&OBST XB=5.10,5.60,0.96,1.46,1.31,1.36, COLOR='GRAY",
SURF_ID='STEEL'/ BLOCK= 13

&OBST XB=0.50,1.20,0.78,1.66,0.73,0.76, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK= 14
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&OBST XB=2.20,4.60,0.86,1.56,0.73,0.84, COLOR='RED,
SURF_ID='"STEEL'/ BLOCK= 14

&OBST XB=5.10,5.60,0.99,1.46,1.36,1.39, COLOR='GRAY",
SURF_ID='"STEEL'/ BLOCK= 14

&OBST XB=0.50,1.20,0.76,1.66,0.76,0.78, COLOR="BLUE/,
SURF_ID="STEEL'/ BLOCK= 15

&OBST XB=2.20,4.60,0.86,1.59,0.84,0.91, COLOR='RED,
SURF_ID="STEEL'/ BLOCK= 15

&OBST XB=5.10,5.60,0.99,1.44,1.39,1.41, COLOR='GRAY",
SURF_ID="STEEL'/ BLOCK= 15

&OBST XB=0.50,1.20,0.76,1.69,0.78,0.81, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK= 16

&OBST XB=2.20,4.60,0.86,1.56,0.91,0.99, COLOR='RED',
SURF_ID="STEEL'/ BLOCK= 16

&OBST XB=5.10,5.60,1.01,1.41,1.41,1.46, COLOR='GRAY",
SURF_ID="STEEL'/ BLOCK= 16

&OBST XB=0.50,1.20,0.73,1.69,0.81,0.86, COLOR="BLUE/,
SURF_ID='STEEL'/ BLOCK= 17

&OBST XB=2.20,4.60,0.89,1.54,0.99,1.06, COLOR='RED',
SURF_ID='STEEL'/BLOCK= 17

&OBST XB=5.10,5.60,1.06,1.36,1.46,1.49, COLOR='GRAY",
SURF_ID='STEEL/ BLOCK= 17

&OBST XB=0.50,1.20,0.71,1.71,0.86,0.99, COLOR="BLUE/,
SURF_ID='STEELY/ BLOCK=18

&OBST XB=2.20,4.60,0.91,1.51,1.06,1.09, COLOR='RED',
SURF_ID='STEEL'/ BLOCK= 18

&OBST XB=5.10,5.60,1.09,1.34,1.49,1.51, COLOR='"GRAY",
SURF_ID='STEEL'/ BLOCK= 18

&OBST XB=0.50,1.20,0.71,1.74,0.99,1.06, COLOR='"BLUE/,
SURF_ID='STEEL'/ BLOCK= 19

&OBST XB=2.20,4.60,0.94,1.49,1.09,1.11, COLOR='RED),
SURF_ID='STEEL'/ BLOCK= 19

&OBST XB=5.10,5.60,1.19,1.24,1.51,1.54, COLOR='"GRAY",
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SURF_ID='STEEL'/ BLOCK= 19

&OBST XB=0.50,1.20,0.71,1.71,1.06,1.16, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 20

&OBST XB=2.20,4.60,0.96,1.46,1.11,1.14, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 20

&OBST XB=0.50,1.20,0.73,1.71,1.16,1.19, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 21

&OBST XB=2.20,4.60,0.99,1.44,1.14,1.16, COLOR='RED),
SURF_ID='STEEL'/ BLOCK= 21

&OBST XB=0.50,1.20,0.73,1.69,1.19,1.24, COLOR="BLUE’,
SURF_ID='STEEL/BLOCK= 22

&OBST XB=2.20,4.60,1.04,1.41,1.16,1.19, COLOR='RED,
SURF_ID='STEEL'/ BLOCK= 22

&OBST XB=0.50,1.20,0.76,1.66,1.24,1.29, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 23

&OBST XB=2.20,4.60,1.09,1.36,1.19,1.21, COLOR='RED),
SURF_ID='STEEL'/BLOCK= 23

&OBST XB=0.50,1.20,0.78,1.64,1.29,1.31, COLOR='"BLUE',
SURF_ID='STEEL'/ BLOCK= 24

&OBST XB=2.20,4.60,1.19,1.24,1.21,1.24, COLOR='RED',
SURF_ID='STEEL'/ BLOCK= 24

&OBST XB=0.50,1.20,0.81,1.61,1.31,1.34, COLOR='"BLUE,
SURF_ID='STEEL'/ BLOCK= 25

&OBST XB=0.50,1.20,0.84,1.59,1.34,1.39, COLOR='"BLUE/,
SURF_ID='STEEL'/ BLOCK= 26

&OBST XB=0.50,1.20,0.89,1.56,1.39,1.41, COLOR='"BLUE’,
SURF_ID='STEEL'/ BLOCK= 27

&OBST XB=0.50,1.20,0.91,1.51,1.41,1.44, COLOR='BLUE/,
SURF_ID='STEEL'/ BLOCK= 28

&OBST XB=0.50,1.20,0.96,1.49,1.44,1.46, COLOR='"BLUE/,
SURF_ID='STEEL'/ BLOCK= 29

&OBST XB=0.50,1.20,0.99,1.44,1.46,1.49, COLOR='BLUE/,
SURF_ID='STEEL'/ BLOCK= 30
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&OBST XB=0.50,1.20,1.04,1.36,1.49,1.51, COLOR='BLUE/,
SURF_ID="STEEL'/ BLOCK= 31
&OBST XB=0.50,1.20,1.19,1.24,1.51,1.54, COLOR='BLUE/,
SURF_ID="STEEL'/ BLOCK= 32

&HOLE
XB=3.3000000E000,5.5000000E000,-2.0000000E-001,2.0000000E-001,3.00000
00E-001,5.0000000E-001/ Hole #1

&VENT SURF_ID="OPEN', XB=-2.00,-2.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent XMIN for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,-1.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent YMIN for Mesh

&VENT SURF_ID="OPEN', XB=10.00,10.00,-1.00,4.00,0.00,4.00,
COLOR='INVISIBLE/ Vent XMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,4.00,4.00,0.00,4.00,
COLOR='INVISIBLE'/ Vent YMAX for Mesh

&VENT SURF_ID="OPEN', XB=-2.00,10.00,-1.00,4.00,4.00,4.00,
COLOR='INVISIBLE/ Vent ZMAX for Mesh

&BNDF QUANTITY=WALL TEMPERATURE'/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBX=2.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=0.60/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.20/
&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBY=1.80/
&SLCF QUANTITY=VOLUME FRACTION', SPEC_ID="water vapor',
VECTOR=.TRUE., PBZ=0.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=0.50/
&SLCF QUANTITY="VOLUME FRACTION', SPEC_ID="'water vapor’,
VECTOR=.TRUE., PBZ=1.00/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.00/
&SLCF QUANTITY=VOLUME FRACTION', SPEC_ID="water vapor’,
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VECTOR=.TRUE., PBZ=1.50/

&SLCF QUANTITY=TEMPERATURE', VECTOR=.TRUE., PBZ=1.50/
&SLCF PBZ=0.5,QUANTITY='"DROPLET FLUX Z', PART_ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX Z', PART_ID="water drops'/
&SLCF PBZ=1.5,QUANTITY='"DROPLET FLUX Z', PART_ID="'water drops'/
&SLCF PBZ=1.0,QUANTITY='DROPLET FLUX X', PART_ID="water drops' /
&SLCF PBZ=1.0,QUANTITY='"DROPLET FLUX Y', PART_ID="'water drops'/

&TAIL /
[rxrsirxSprink|eprr sk
&DEVC ID="SPRINKLER1' XYZ=1.9,1.2,2.2, PROP_ID="K-11,
QUANTITY=TIME', SETPOINT=60.00/
/&DEVC ID="SPRINKLER2',XYZ=2.9,1.2,2.2, PROP_ID='K-11',
QUANTITY="TIME!, SETPOINT=60.00/
&DEVC ID="SPRINKLER3,XYZ=3.9,1.2,2.2, PROP_ ID='K-11',
QUANTITY=TIME', SETPOINT=60.00/
&PART ID='water’,
WATER=.TRUE.,
SAMPLING_FACTOR=1,
DIAMETER=200.00,
MONODISPERSE=.TRUE./
&PROP ID='K-11,
PART. ID='water'
FLOW_RATE=14.00;
ORIFICE_DIAMETER=0.00200,
SPRAY_ANGLE=0.00,45.00/

/*******O UTP UT*************/
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