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FLAMMABLE CHEMICAL MANAGEMENT
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Reungrat Tormaitree 2008: Application of Fire Dynamic Simulator to Design
Flammable Chemical Management for Fire Prevention. Master of Engineering (Fire
Protection Engineering), Major Field: Fire Protection Engineering, Interdisciplinary
Graduate Program. Thesis Advisor: Associate Professor Thongchai Srinopakun, Ph.D.

129 pages.

This research representative how to protect and fire prevention, this concerns with the
fuel chemical keeping in all factorial. The computer program is provided and necessary usage to
simulate fire-brunt situation model. From the simulation model we can learn how about
temperature distribution and heat release rate. As we have tested in laboratory found that the
worst case scenario may occur in the fuel chemical keeping area the keeping chemical

occasionally lease and leaking to the chemical tray and finally got fire-brunt.

The result is extremely improve to set passive and active fire prevention by adding two
things such as a sprinkler is the active fire prevention, and the passive fire prevention is
reduction the front-size plate of chemical tray because we have experienced from the old model
which is a big chemical tray but cannot protect fuel chemical leak. So this reason we can
simulate the new chemical tray model by using computer designed and analyze the data from its
when happen fire-brunt, situation, we found that heat release rate and temperature so high more
than 1834.92 kilowatt and 655 °C. After we calculated from the lab found that the heat release
different absolutely heat release rate was at 67.47 percent and temperature declined at 14.86
percent that event available to support us more carefully when fuel chemical keeping in safety

area where can protect fire-disaster.
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Msuunsznnvesmsniouns e (Flammable & Combustible Liquid)

Flammable Liquid ¥31894 101Wa 4410391 Flash point 41031 100 °F (37.8 °C) uaia 18

rﬂu 3 Class
- CLASS IA

v I v
1FoINau1aINT Flash point A1n31 73 °F (22.8 °C) 14ag Boiling Point }itAY 100 °F

(37.8°C)

- CLASSIB

IFOINAUNAINA Flash point @101 73 ° F (22.8 °C) 114z Boiling Point 4031 100 °F (37.8 °C)
- CLASSIC
ioIWAUHaIN1 Flash point g4n31 73 °F (22.8 °C) uet 11itAn 100 °F (37.8 °C)

Combustible Liquid W80 WoInauraIng Flash point Ej]Nﬂih 100 °F (37.8 °C)

eI 2 Class
- CLASS I
emaunaIii Flash point 411100 ° F (37.8 ° C) 1@ 131t 140° F (60 ° C)
- CLASS IlIA

1oINANAING Flash point 9171140 ° F (60 ° C) 1161 1171 200 ° F (93.3° C)
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Classes of Flammable and Combustible
Liquids as Defined in 29 CFR 1910.106

200

140

100

73

Flash Point (°F)

A COMBUSTIBLE
(Flash Point > 100°F)
]
IC
FLAMMABLE
1A 1B (Flash Point < 100°F)

100

Boiling Point (°F)

MUN12 Msswunveural uazveavataa

N http://www.osha.gov/pls/oshaweb/

M3191 2 MIaswunveurad 1 uazveaunalna 1l Class 1A

Class IA
Flash Boiling | Flammable Vapor
Liquid PEL
Point Point Limit Density
. . (ppm)
Common Name Other Name (P (@)) LEL | UEL | Air=1
1-1 Dichloroethylene | Vinylidene 0 99 7.3 10.0 34 -
chloride
Ethylamine <0 63 3.5 14.0 1.6 10
Ethyl Chloride Chloroethane -58 54 3.8 15.4 2.2 1000
Ethyl Ether Ether -49 95 1.9 36.0 2.6 400
Isopentane <-60 82 1.4 7.6 2.5 -
Isopropyl Chloride 2-Chloropropane -26 97 2.8 10.7 2.7 -
Methyl Formate -2 90 5.0 23.0 2.1 100
Pentane <-40 97 1.5 7.8 2.5 1000
Propylene Oxide -35 93 2.8 37.0 2.0 100

Nn: http://www.osha.gov/pls/oshaweb/




M99 3 Maswunveurad 1 uazvounalrfalu Class 1B

21

Class IB
Flash Boiling | Flammable Vapor
Liquid PEL
Point Point Limit Density
. , (ppm)
Common Name Other Name (F) (F) LEL | UEL | Air=1
Acetone 0 134 2.6 12.8 2.0 1000
Benzene Benzol 12 176 1.3 7.1 2.8 1
Carbon Disulfide Carbon bisulfide -22 115 1.3 50.0 2.6 20
1,2-Dichloroethylene | Acethylene 43 140 9.7 12.8 3.4 200
Ethyl Acetate 24 171 2.2 11.0 3.0 400
Ethyl Alcohol Ethanol, 55 173 33 19 1.6 1000
Ethyl Benzene 59 277 1.0 6.7 3.7 100
Gasoline -45 100-399 | 14 7.6 3-4 -
Hexane -7 156 1.1 7.5 3.0 500
Methyl Acetate 14 135 3.1 16 2.6 200
Methyl Alcohol Wood alcohol, 52 147 6.7 36 1.1 200
Methyl Ethyl Ketone | MEK, 2- 21 176 1.8 10 2.5 200
Methyl Propyl 2-Pentanone 45 216 1.5 8.2 2.9 200
VM&P Naphtha 76° Naphtha 20-45 212-320 | 0.9 6.0 4.2 -
Octane 56 257 1.0 6.5 3.9 500
Propyl Acetate 58 215 2.0 8.0 3.5 200
Isopropyl Acetate 40 192 1.8 8.0 3.5 250
Isopropyl Alcohol IPA, 2-Propanol 53 180 2.0 12 2.1 400
Toluene Toluol 40 232 1.2 7.1 3.1 200
Butyl Acetate 72 260 1.7 7.6 4.0 150

ETRE http://www.osha.gov/pls/oshaweb/
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Class IC
Flash Boiling | Flammable Vapor
Liquid PEL
Point Point Limit Density
. . (ppm)
Common Name Other Name (F) (F) LEL | UEL | Air=1
Isoamyl Acetate Banana Oil 77 288 1.0 7.5 4.5 100
Amyl Alcohol Pentanol 91 281 1.2 10 3.0
Butyl Alcohol Butanol 84 243 1.4 11.2 2.6 100
Methyl Isobutyl MIBK, Hexone 73 246 1.4 7.5 3.5 100
Ketone
Naphtha (Petroleum) | Mineral Spirits, 85-110 302- 0.8 0.6 4.2 -
Petroleum Ether 399
Propyl Alcohol Propanol 77 208 2.1 13.5 2.1 200
Styrene (Monomer) Vinyl Benzene 90 295 1.1 6.1 3.6 100
Turpentine 95 307- 0.8 - - 100
347
Xylene Xylol 81-115 281- 1.1 7.0 3.7 100
291

N http://www.osha.gov/pls/oshaweb/
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M0 5 Maswunveurad 1 uazvounalrna lul Class 11

Class 11
Flash Boiling | Flammable | Vapor
Liquid PEL
Point Point Limit Density
. . (ppm)
Common Name Other Name (F) (F) LEL | UEL | Air=1
Isoamyl Alcohol 109 268 1.2 - 3.0 100
Cellosolve Acetate 2-Ethoxyethyl 117 313 1.7 - 4.7 100
Acetate
Cyclohexanone 111 313 - - 34 50
Fuel Oil #1 & #2 100+ - - - - -
Fuel Oil #4 110+ - - - - -
Fuel Oil #5 130+ - - - - -
Kerosene 110-150 | 180-300 | 0.7 5.0 4.5 -
Naphtha (coal tar) 100-110 | 300-400 - - 43 100
Naphtha (High Flash) | 1000 Naphtha 100-110 | 300-400 | 6.0 6.0 >4.2 500
Safety Solvent,
Stoddard Solvent
Methyl Cellosolve 2-Methoxyethanol 115 255 14.0 | 14.0 - 25

N http://www.osha.gov/pls/oshaweb/
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Class IIT
Flash Boiling | Flammable | Vapor
Liquid PEL
Point Point Limit Density
. . (ppm)
Common Name Other Name (F) (F) LEL | UEL | Air=1
Aniline 158 363 1.3 - 3.2 5
Butyl Cellosolve 160 340 1.1 10.6 4.1 50
Cellosolve Solvent 202 275 1.8 14.0 3.1 200
Cyclohexanol 162 322 - - 2.5 50
Ethylene Glycol Glycol 232 387 3.2 - - -
Furfural 140 324 2.1 19.3 33 5
Glycerine Glycerol 320 554 - - 3.2 -
Isophorone 184 419 0.9 3.9 - 25
Nitrobenzene 190 412 - - 43 1

N http://www.osha.gov/pls/oshaweb/

anuas il

U

- 1A < 60 NAAOY AU Class I, Class I 1182 < 120 inaaoy 1151 Class I
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STORAGE IN INSIDE ROOMS

Total Allowable
Fire Protection Maximum Floor )
) Fire Resistance ) Quantities (gal/ft
Provided Area(ft)
floor area)

Yes 2 hr. 500 10

No 2 hr. 500 4’

Yes 1 hr. 150 5

No 1 hr. 150 2
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ETRE Spray Characteristics of Sprinkler (2002)
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A519N 9 LRSI InsiveuFoinas (BURNING RATE DATA FOR LIQUID

HYVROCARBON FUELS)
Mass Burning Heat of Density Empirical
Rate Combustion Constant
Fuel
m AH ceff P kﬁ
(kg/mz-sec) (kJ/kg) (kg/ m’) (m")
Methanol 0.017 20,000 796 100
Ethanol 0.015 26,800 794 100
Butane 0.078 45,700 573 2.7
Benzene 0.085 40,100 874 2.7
Hexane 0.074 44,700 650 1.9

Heptane 0.101 44,600 675 1.1
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Mass Burning Heat of Density Empirical
Rate Combustion Constant
Fuel

m AH ceff P kﬁ

(kg/m’-sec) (kJ/kg) (kg/m’) (m")

Xylene 0.09 40,800 870 1.4
Acetone 0.041 25,800 791 1.9
Dioxane 0.018 26,200 1035 5.4
Diethy Ether 0.085 34,200 714 0.7
Benzine 0.048 44,700 740 3.6
Gasoline 0.055 43,700 740 2.1
Kerosine 0.039 43,200 820 3.5
Diesel 0.045 44,400 918 2.1
JP-4 0.051 43,500 760 3.6

JP-5 0.054 43,000 810 1.6
Transformer Oil, 0.039 46,000 760 0.7

Hydrocarbon
561 Silicon Transformer 0.005 28,100 960 100
Fluid

Fuel Oil, Heavy 0.035 39,700 970 1.7
Crude Oil 0.0335 42,600 855 2.8
Lube Oil 0.039 46,000 760 0.7

111: SFPE Handbook of Fire Protection Engineering, 2" Edition (2002)
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INFUNIS
Q = m * AHc,e// (6)
0 — §n31M31a08NE9U (Heat release rate) 1 1a3Af (kW)
m = 8as1m3en I ulaasaen1ieal (Burning or mass loss rate) (kg/Sec)

Y
AH¢ o /r= aanudouvesmsen Indueuseinas (kJ/kg)

' Y
Tagn lsasimsen uivesansaz 1danmsimaneaoum Inddrasiug (Free
o [ 4 § A ] I {
Bruning Test) tazsimaSeuieuduiunnimsen lndtiniiedy (kg/m’-Sec) d1lunsain
& A 9 1 Y 9 & a
nyuiuivesmsw Induasnawannuiowveamawn Indveuyemas AH, . ., aums

v ~ J
AuUIzaIsanlagulu

Q =mx AH o A1 — eP) % Agire (7)
Taa
0 = 9315 Ua0eNaU (KW)
m =AM lndulaemseentlenunaean (ke/m’-Sce)

Y
AH, . ;= MauFeuveIm I Mdvousemas (k/ke)

Y v
Adike = Nunvoamswn vl (m)
Y

kB =masiueamsw v uFomas (m”)
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Crude 0il 830-880 0.022-0.045 42.5-42.7 2.8
Polypropylene 905 0.018 43.2 -
Polymethyl 1184 0.020 249 33
Methacrylate
Polystyrene 1050 0.034 39.7 -
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Temperature (Container separate dam)
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o Y Jd 1 o (Y] A [y a £
Input file Yo WUUS 1 9GABUNMUBI NOUTNIN IV una o aniuwa el vl

>S>SS>>>>>>> DISPL A Y<<<<<<<<<<

FaiidoamsIiuanansannmsiszaaanalaslisunsy FDS 1d2

&BNDF QUANTITY='BURNING RATE/

&BNDF QUANTITY="WALL TEMPERATURE!

&BNDF QUANTITY='"RADIATIVE FLUX/

&BNDF QUANTITY='"GAUGE_HEAT FLUX/

&BNDF QUANTITY="HEAT FLUX

&BNDF QUANTITY='INCIDENT HEAT FLUX/

&PL3D QUANTITIES="W-VELOCITY", 'U-VELOCITY", 'V-VELOCITY', 'HRRPUV,

'"TEMPERATURE' WRITE XYZ=.FALSE./

SSSS>SS>>>> GRID <<<<<<<<<<

o dv A~ a d =)
ﬂ'l?i)'lﬂﬂwuﬂ?uﬂ'li?!ﬂi'l&’ﬁ,7]5&’11?@‘H?’@!!Zfﬂ\?ﬁﬁﬁ'lﬂl!”?lmu XY, Z
&GRID IBAR=40 JBAR=60 KBAR=24/ GRID
&PDIM  XBAR0=0.00 YBARO0=0.00 ZBAR0=0.00 XBAR=4.00 YBAR=6.00
ZBAR=2.40/ GRID

&ISOF QUANTITY="TEMPERATURE' VALUE(1)=150.00 VALUE(2)=325.00/
&MISC REACTION=ETHANOL' GAUGE_TEMPERATURE=20.00/

>>>>>>>>>> OBSTRUCTION <<<<<<<<<<
Tnseaswme luuyudiaesianyai 19 e Ide

4 <4 %4 Jd & =
Lgmanmelugnemmuuesituasni
&OBST XB=1.37, 2.42, 0.0260, 0.71, 0.0300, 0.97 RGB=0.4000, 0.4000, 0.00
SURF_ID='SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.TRUE./ Obstruction

&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.27, 1.33 RGB=0.4000, 0.4000, 0.00



SURF _ID='SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ cabinet platel
&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.57, 1.63 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ cabinet plate2
&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.87, 1.93 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ carbinet plate3

2.glimelugrowmmmuesisuasni

&OBST XB=2.43, 3.43, 0.0170, 0.98, 1.53, 1.77 RGB=0.60, 0.60, 0.00
SURF_ID="wood_texture' PERMIT_HOLE=TRUE. SAWTOOTH=TRUE.
THICKEN=FALSE./ Cabinet[1]

&OBST XB=2.43, 3.43, 0.0170, 0.71, 0.0300, 1.53 RGB=0.60, 0.4000, 0.00
SURF_ID='wood_texture' PERMIT_HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.FALSE./ Cabinet

3.Ethanol NvinT30gmealumiasessvarsni
&OBST XB=2.70, 3.95, 2.23, 5.96, 0.00, 0.0200 RGB=0.80, 0.80, 1.00
SURF_ID='ETHANOL' PERMIT_HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.FALSE./ Ethanol

[ ~
4.0105095UT15AN

&OBST XB=1.39, 1.41, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ Wall
&OBST XB=2.36, 2.38, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ Wall[1]
&OBST XB=0.80, 0.86, 0.00, 6.00, 0.00, 2.40 SURF_ID='"GYPSUM BOARD'
PERMIT HOLE=TRUE. SAWTOOTH=.FALSE. THICKEN=FALSE./ Wall
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&OBST XB=2.66, 3.99, 2.16, 2.17, 0.00, 0.1000 RGB=0.96, 0.96, 0.96
SURF_ID='SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Bottom Wall (Min X)

&OBST XB=3.98, 3.99, 2.16, 6.03, 0.00, 0.1000 RGB=0.96, 0.96, 0.96
SURF_ID='SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Right Wall (Max Y)

&OBST XB=2.66, 3.99, 6.02, 6.03, 0.00, 0.1000 RGB=0.96, 0.96, 0.96
SURF_ID='SHEET METAL' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Top Wall (Max X)

&OBST XB=2.66, 2.67, 2.16, 6.03, 0.00, 0.1000 RGB=0.96, 0.96, 0.96
SURF_ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Left Wall (Min Y)

>>>>>>>>>> REACTION ETHANOL <<<<<<<<<<

&REAC ID=ETHANOL' SOOT_YIELD=8.000000E-003 NU_H20=3.00
NU_C02=2.00 EPUMO2=1.284200E004 RADIATIVE FRACTION=0.2000

MW_FUEL=46.00 NU_02=3.00/

>>>>>>>>>> SLIDE FILE <<<<<<<<<<

&SLCF PBX=3.50 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBX=3.70 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBY=5.00 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBY=5.50 QUANTITY=TEMPERATURE' VECTOR=TRUE./
&SLCF PBZ=1.50 QUANTITY=TEMPERATURE' VECTOR=.TRUE./

&SLCF PBZ=2.50 QUANTITY=RADIANT INTENSITY' VECTOR=.TRUE./

>>>>>>>>>> SURFACE <<<<<<<<<<
o 4" a = v
1. MIMUHANWHAIVONT15IAN Ethanol ?ugmwayawmh]ﬂmsw FDS
&SURF ID="ETHANOL' RGB=0.80, 0.80, 1.00 PHASE="LIQUID'
HEAT OF VAPORIZATION=837.00 KS=0.1600 BURNING_RATE MAX=0.0150

EMISSIVITY=0.90 SURFACE DENSITY=5.00 TMPIGN=78.00
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BURN_AWAY=FALSE. WALL POINTS=20
HEAT OF COMBUSTION=2.680000E004 DENSITY=780.00 DELTA=0.0500
C_P=2.40 FUEL_FRACTION=1.00/

2. nismmuanudvedlilugiudoyavedlisunsu FDS
&SURF ID='wood_texture' RGB=0.50, 0.50, 0.50 TEXTURE MAP='wood.jpg'

TEXTURE WIDTH=0.50 TEXTURE HEIGHT=0.50/

3. nﬁﬁmuﬂﬁuﬁwamﬁmﬁﬁn?u§1m’l’ayawaa?ﬂstgnsw FDS

&SURF ID='"SHEET METAL' RGB=0.2000, 0.2000, 0.2000

TEXTURE MAP="psm_concrete.jpg' TEXTURE WIDTH=0.76
TEXTURE_HEIGHT=0.76 C_DELTA_RHO=4.70 DELTA=1.300000E-003

EMISSIVITY=0.90/

4. nﬁﬁmuﬂﬁuﬁwaeﬁﬂcﬁ;w?u@uﬁayawm?ﬂmnsw FDS

&SURF ID='GYPSUM BOARD' RGB=0.80, 0.80, 0.70 HRRPUA=100.00
DENSITY=1.440000E003 KS=0.4800 DELTA=0.0130 C_P=0.84 TMPIGN=400.00
RAMP_Q=RAMP_Q_GYPSUM BOARDY

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=0.00 F=0.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=1.00 F=0.50/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=2.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=10.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=20.00 F=0.00/

&RAMP ID=RAMP Q GYPSUM BOARD' T=30.00 F=0.00/

>>>>>>>>>> THERMOCOUPLE<<<<<<<<<<
&THCP XYZ=3.15, 3.70, 2.00 QUANTITY="TEMPERATURE' LABEL='tc 1"/

&THCP XYZ=3.15, 3.70, 1.00 QUANTITY="THERMOCOUPLE' LABEL="tc 2'/

SSSS>>>>>> TIME <<<<<<<<<<

&TIME TWFIN=300.00/
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HNANUIN 3
o Y v g = [ @
Input file VDUV UINADIVIOIIANUTITIAN Waﬂﬂ’]ﬁ@@ﬂllfﬂﬂﬂﬁﬂﬂﬁqﬂ

d‘ o a v A v
L‘Wﬂ‘ﬂi’)ﬂﬂuﬂﬁlﬂﬂﬂﬂﬂﬂﬂ



Input_file voauudIa0stesdafumsall nasmsesnuuuilSulyunetlesiums

a v Av
NAdAANY
1. msiSulgslagmsanvinavesmiasessumsiniinsdininddlva

>S>SSS>>>>5>> DISPLAY<<<<<<<<<<

FaiidoamsTiuanansaninmsiszaianalaglisunsu FDS ud2

&BNDF QUANTITY='"GAUGE_HEAT FLUX/

&BNDF QUANTITY=RADIATIVE FLUX/

&BNDF QUANTITY="WALL TEMPERATURE/

&BNDF QUANTITY='BURNING RATE!

&BNDF QUANTITY="HEAT FLUX"

&BNDF QUANTITY=INCIDENT HEAT FLUX/

&PL3D QUANTITIES="V-VELOCITY", 'U-VELOCITY", 'W-VELOCITY", 'HRRPUV',

'"TEMPERATURE' WRITE XYZ=FALSE./

SSS>SSS>S>>> GRID <<<<<<<<<<

o ‘g d' a d -
msmnﬂwun?umsamswnﬂszmammmﬂwamwmmmu X Y,Z
&GRID IBAR=40 JBAR=60 KBAR=24/ GRID
&PDIM  XBAR0=0.00 YBARO0=0.00 ZBAR0=0.00 XBAR=4.00 YBAR=6.00
ZBAR=2.40/ GRID

&ISOF QUANTITY='TEMPERATURE' VALUE(1)=150.00 VALUE(2)=325.00/
&MISC REACTION=ETHANOL' GAUGE_TEMPERATURE=20.00/

>>>>>>>>>> OBSTRUCTION <<<<<<<<<<
Tnsaframeluyudiaosianuailsuans sy

&OBST XB=1.39, 1.41, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00
SURF_ID="SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=TRUE./ Wall
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&OBST XB=2.36, 2.38, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00

SURF _ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ Wall[1]
&OBST XB=0.80, 0.86, 0.00, 6.00, 0.00, 2.40 SURF_ID='"GYPSUM BOARD'
PERMIT HOLE=TRUE. SAWTOOTH=FALSE. THICKEN=.FALSE./ Wall

&OBST XB=1.37, 2.42, 0.0260, 0.71, 0.0300, 0.97 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ Obstruction

&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.27, 1.33 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ cabinet plate1l

&OBST XB=1.37,2.42, 0.0260, 0.71, 1.57, 1.63 RGB=0.4000, 0.4000, 0.00

SURF_ID='SHEET METAL' PERMIT_HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ cabinet plate2

&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.87, 1.93 RGB=0.4000, 0.4000, 0.00

SURF _ID="SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ carbinet plate3

&OBST XB=2.43, 3.43, 0.0170, 0.98, 1.53, 1.77 RGB=0.60, 0.60, 0.00
SURF_ID='wood_texture' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Cabinet[1]

&OBST XB=2.43, 3.43, 0.0170, 0.71, 0.0300, 1.53 RGB=0.60, 0.4000, 0.00
SURF _ID='wood_texture' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Cabinet

&OBST XB=2.90, 3.00, 2.86, 5.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF _ID='STEEL02' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction

&OBST XB=3.90, 4.00, 2.86, 5.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF _ID='STEEL02' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=FALSE./ Obstruction[1]

&OBST XB=2.90, 3.00, 2.86, 5.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
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SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 2.86, 5.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF _ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 3.00, 2.86, 5.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 2.86, 5.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 4.00, 3.86, 3.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1]

&OBST XB=2.90, 4.00, 3.86, 3.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1][1]

&OBST XB=2.90, 4.00, 3.86, 3.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2][1]

&OBST XB=2.90, 4.00, 4.86, 4.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2]

&OBST XB=2.90, 4.00, 4.86, 4.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1][2]

&OBST XB=2.90, 4.00, 4.86, 4.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=FALSE./ side base[2][2]

&OBST XB=2.90, 4.00, 5.86, 5.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
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SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[3]

&OBST XB=2.90, 4.00, 5.86, 5.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00

SURF _ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1][3]

&OBST XB=2.90, 4.00, 5.86, 5.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=FALSE./ side base[2][3]

&OBST XB=2.90, 4.00, 2.86, 2.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base

&OBST XB=2.90, 4.00, 2.86, 2.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1]

&OBST XB=2.90, 4.00, 2.86, 2.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2]

&OBST XB=2.90, 3.00, 2.86, 2.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction

&OBST XB=3.90, 4.00, 2.86, 2.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=2.90, 3.00, 5.86, 5.96, -6.661338E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 5.86, 5.96, -6.661338E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 3.00, 3.86, 3.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
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SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 3.86, 3.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF _ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 3.00, 4.86, 4.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[2]

&OBST XB=3.90, 4.00, 4.86, 4.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][2]

&OBST XB=2.95, 3.95, 4.92, 5.89, -2.220446E-016, 0.1000 SURF_ID='SHEET
METALO2' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./
Obstruction

&OBST XB=2.96, 3.96, 3.93, 4.90, 4.857226E-016, 0.1000 SURF_ID='SHEET
METALO02' PERMIT_HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./
Obstruction

&OBST XB=2.96, 3.96, 2.92, 3.90, 4.857226E-016, 0.1000 SURF_ID='SHEET
METALO02' PERMIT_HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./
Obstruction

&OBST XB=2.95, 3.95,4.92, 5.89, 1.00, 1.10 SURF_ID='SHEET METALO02'
PERMIT _HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./ Obstruction[1]
&OBST XB=2.96, 3.96, 3.93, 4.90, 1.00, 1.10 SURF_ID='SHEET METAL02'
PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./ Obstruction[1]
&OBST XB=2.96, 3.96, 2.92, 3.90, 1.00, 1.10 SURF_ID='SHEET METALO02'

PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./ Obstruction[1]

&OBST XB=2.92, 3.92, 4.89, 5.89, 0.1000, 0.2000 RGB=0.80, 0.80, 1.00
SURF ID='ETHANOL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=.FALSE./ Ethanol liquid
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>S>>S>>5>>5>>> REACTION >>>>>>>>>>
&REAC ID='ETHANOL' SOOT_YIELD=8.000000E-003 NU_ H20=3.00
NU_CO02=2.00 EPUMO2=1.284200E004 RADIATIVE FRACTION=0.2000

MW _FUEL=46.00 NU_02=3.00/

>>>>>>>>>> ST IDE FILE <<<<<<<<<<
&SLCF PBX=3.50 QUANTITY="TEMPERATURE' VECTOR=.TRUE./
&SLCF PBY=5.50 QUANTITY="TEMPERATURE' VECTOR=.TRUE./

&SLCF PBZ=1.50 QUANTITY="TEMPERATURE' VECTOR=TRUE./

>>>>>>>>>> SURFACE <<<<<<<<<<

1. msimuaiuivesan ARl Ethanol Tugudoyaveslisunsu FDS

&SURF ID=ETHANOL' RGB=0.80, 0.80, 1.00 HEAT OF_VAPORIZATION=837.00
PHASE='LIQUID' KS=0.1600 BURNING RATE_MAX=0.0150
SURFACE_DENSITY=5.00 EMISSIVITY=0.90 TMPIGN=78.00 WALL_POINTS=20
BURN_AWAY=FALSE. C_P=2.40 DELTA=0.0500 DENSITY=780.00
HEAT_OF_COMBUSTION=2.680000E004 FUEL_FRACTION=1.00/

o ‘g a Y
2. nh'nmuﬂwuwwae?ﬁ?ug1umayawmﬁ/ﬂmm FDS
&SURF ID='wood_texture' RGB=0.50, 0.50, 0.50 TEXTURE_MAP='wood.jpg'

TEXTURE WIDTH=0.50 TEXTURE_HEIGHT=0.50/

3. msmmuanuAIveuranluguvoyavedlsunsu FDS
&SURF ID='STEEL02' RGB=0.00, 0.4000, 1.00 TEXTURE_MAP="psm_metal jpg’
TEXTURE WIDTH=3.00 TEXTURE_HEIGHT=2.00 C DELTA_RHO=20.00

DELTA=5.000000E-003 EMISSIVITY=0.90/

4. mammuanuAIvewsmvanlugudoyavedlisunsu FDS
&SURF ID='SHEET METAL' RGB=0.2000, 0.2000, 0.2000
TEXTURE MAP="psm concrete.jpg' TEXTURE WIDTH=0.76

TEXTURE HEIGHT=0.76 C DELTA RHO=4.70 DELTA=1.300000E-003
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EMISSIVITY=0.90/

&SURF ID="SHEET METAL02' RGB=0.2000, 0.2000, 0.2000

TEXTURE MAP="psm_concrete.jpg' TEXTURE WIDTH=0.76
TEXTURE HEIGHT=0.76 C DELTA RHO=4.70 DELTA=1.300000E-003
EMISSIVITY=0.90/

4. msﬁmuﬂﬁuﬁwmﬁﬂfwuafﬂ?ugmsﬂ'aymmﬁlﬂmm FDS

&SURF ID='"GYPSUM BOARD' RGB=0.80, 0.80, 0.70 HRRPUA=100.00
DENSITY=1.440000E003 DELTA=0.0130 KS=0.4800 TMPIGN=400.00 C_P=0.84
RAMP_Q=RAMP_Q_GYPSUM BOARDY

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=0.00 F=0.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=1.00 F=0.50/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=2.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=10.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=20.00 F=0.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=30.00 F=0.00/

>>>>>>>>>> THERMOCOUPL E<<<<<<<<<<
&THCP XYZ=3.50, 5.50, 1.00 QUANTITY=TEMPERATURE' LABEL="tc 2'/

&THCP XYZ=3.50, 5.50, 2.00 QUANTITY="TEMPERATURE' LABEL='tc 1"/

>S>SS>>>>55>TIME<<<<<<KLLLL

&TIME TWFIN=300.00/



v v

2. wanm3lSulgalaemsfanaianszaeingaumaa

>S>SS>>>>>>> DISPL A Y<<<<<<<<<<

FaiidoamsIiuanansannmsiszaaanalaslisunsy FDS 1d2

&BNDF QUANTITY='GAUGE_HEAT FLUX/

&BNDF QUANTITY="RADIATIVE_FLUX/

&BNDF QUANTITY="WALL TEMPERATURE//

&BNDF QUANTITY='"BURNING RATE/

&BNDF QUANTITY="HEAT FLUX"

&BNDF QUANTITY='INCIDENT HEAT FLUX/

&PL3D QUANTITIES='V-VELOCITY", 'U-VELOCITY', 'W-VELOCITY', 'HRRPUV,

'"TEMPERATURE' WRITE XYZ=FALSE./

SSS>S>S>>>>> GRID <<<<<<<<<<
o 5 4' a Jd A
MsnanunlumMsAnTIzH, Ussuiansouaninamuuunnu X, Y, Z
&GRID IBAR=40 JBAR=60 KBAR=24/ GRID
&PDIM XBAR0=0.00 YBAR0=0.00 ZBAR0=0.00 XBAR=4.00 YBAR=6.00

ZBAR=2.40/ GRID
&ISOF QUANTITY="TEMPERATURE' VALUE(1)=150.00 VALUE(2)=325.00/
&MISC REACTION=ETHANOL' GAUGE TEMPERATURE=20.00/

>>>>>>>>>> OBSTRUCTION <<<<<<<<<<

Tnsaaframelunyudiaesianuailshuans sy

&OBST XB=1.39, 1.41, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00
SURF_ID="SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=TRUE./ Wall

&OBST XB=2.36, 2.38, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00
SURF_ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=TRUE./ Wall[1]
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&OBST XB=0.80, 0.86, 0.00, 6.00, 0.00, 2.40 SURF _ID='GYPSUM BOARD'
PERMIT HOLE=TRUE. SAWTOOTH=FALSE. THICKEN=.FALSE./ Wall

&OBST XB=2.66, 3.99, 2.16, 2.17, 0.00, 0.1000 RGB=0.96, 0.96, 0.96

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.FALSE./ Bottom Wall (Min X)

&OBST XB=3.98, 3.99, 2.16, 6.03, 0.00, 0.1000 RGB=0.96, 0.96, 0.96

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=_FALSE./ Right Wall (Max Y)

&OBST XB=2.66, 3.99, 6.02, 6.03, 0.00, 0.1000 RGB=0.96, 0.96, 0.96

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=FALSE./ Top Wall (Max X)

&OBST XB=2.66, 2.67, 2.16, 6.03, 0.00, 0.1000 RGB=0.96, 0.96, 0.96

SURF_ID='SHEET METAL' PERMIT_HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=FALSE./ Left Wall (Min Y)

&OBST XB=1.37, 2.42, 0.0260, 0.71, 0.0300, 0.97 RGB=0.4000, 0.4000, 0.00

SURF _ID="SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ Obstruction

&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.27, 1.33 RGB=0.4000, 0.4000, 0.00

SURF _ID="SHEET METAL' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ cabinet platel
&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.57, 1.63 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ cabinet plate2
&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.87, 1.93 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ carbinet plate3

&OBST XB=2.43, 3.43, 0.0170, 0.98, 1.53, 1.77 RGB=0.60, 0.60, 0.00
SURF ID='wood _texture' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Cabinet[1]

&OBST XB=2.43, 3.43, 0.0170, 0.71, 0.0300, 1.53 RGB=0.60, 0.4000, 0.00

119



120

SURF_ID='wood_texture' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Cabinet

&OBST XB=2.70, 3.95, 2.23, 5.96, 0.00, 0.0200 RGB=0.80, 0.80, 1.00
SURF ID='ETHANOL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=FALSE./ Ethanol

>>>>>>>>>> REACTION <<<<<<<<<<

&REAC ID=ETHANOL' SOOT YIELD=8.000000E-003 NU H20=3.00
NU_CO02=2.00 EPUMO2=1.284200E004 RADIATIVE FRACTION=0.2000
MW_FUEL=46.00 NU_02=3.00/

>>>>>>>>>> ST ICE FILE<<<<<<<<<<

&SLCF PBX=3.50 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBX=3.70 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBY=5.00 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBY=4.50 QUANTITY=TEMPERATURE' VECTOR=.TRUE./
&SLCF PBZ=1.50 QUANTITY="TEMPERATURE' VECTOR=TRUE./

&SLCF PBZ=2.00 QUANTITY="TEMPERATURE' VECTOR=TRUE./

>>>>>>>>>> SPRINKLER <<<<<<<<<<
&SPRK LABEL='SPRK' MAKE='K-5' PART ID=" XYZ=2.50, 1.50, 2.30/

&SPRK LABEL='SPRK02' MAKE=K-5' PART ID="XYZ=2.50, 4.50, 2.30/

>>>>>>>>>> SURFACE <<<<<<<<<<
1. msmuanudves I lugiudeyavesli/sunsu FDS
&SURF ID='wood_texture' RGB=0.50, 0.50, 0.50 TEXTURE_MAP='wood.jpg'

TEXTURE WIDTH=0.50 TEXTURE HEIGHT=0.50/

2. NISMHUANUAIVOSATS Ethanol Tug1udoyavealisunsu FDS
&SURF ID=ETHANOL' RGB=0.80, 0.80, 1.00 HEAT_OF_VAPORIZATION=837.00

PHASE='LIQUID' KS=0.1600 BURNING RATE MAX=0.0150



SURFACE DENSITY=5.00 EMISSIVITY=0.90 TMPIGN=78.00 WALL POINTS=20
BURN_AWAY=FALSE. C_P=2.40 DELTA=0.0500 DENSITY=780.00

HEAT OF COMBUSTION=2.680000E004 FUEL FRACTION=1.00/

3. prsmmuaituives urllans lugrudoyaveslisunsu FDS
&SURF ID='"SHEET METAL' RGB=0.2000, 0.2000, 0.2000

TEXTURE MAP="psm_concrete.jpg' TEXTURE WIDTH=0.76
TEXTURE_HEIGHT=0.76 C_DELTA_RHO=4.70 DELTA=1.300000E-003

EMISSIVITY=0.90/

4. prsmuaituiives Biuvesa lugrdoyavesli/sunsu FDS

&SURF ID='GYPSUM BOARD' RGB=0.80, 0.80, 0.70 HRRPUA=100.00
DENSITY=1.440000E003 DELTA=0.0130 KS=0.4800 TMPIGN=400.00 C_P=0.84
RAMP_Q=RAMP_Q_GYPSUM BOARDY

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=0.00 F=0.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=1.00 F=0.50/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=2.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=10.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=20.00 F=0.00/

&RAMP ID=RAMP Q GYPSUM BOARD' T=30.00 F=0.00/

>>>>>>>>>> THERMOCOUPL E<<<<<<<<<<
&THCP XYZ=3.15, 3.70, 2.00 QUANTITY=TEMPERATURE' LABEL="tc 1"/

&THCP XYZ=3.15, 3.70, 1.00 QUANTITY="THERMOCOUPLE' LABEL="tc 2'/

>SSS>>>>55>TIME<<<<<<KLKLLL

&TIME TWFIN=500.00/
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o Y < = (Y} = Q'J
3. wuudassreafuaaail Nnuuvaaviasasessumsainnilva

FINNUMIAANININTZDINAVINGS

>S>SSS>>>>>> DISPLA Y<<<<<<<<<<

FaiidoamsTiuanansaninmsiszaianalaglisunsu FDS ud2
&BNDF QUANTITY='"GAUGE_HEAT FLUX/

&BNDF QUANTITY="RADIATIVE FLUX"

&BNDF QUANTITY="WALL TEMPERATURE/

&BNDF QUANTITY='BURNING RATE!

&BNDF QUANTITY="HEAT FLUX"

&BNDF QUANTITY="INCIDENT HEAT FLUXY

SSS>S>S>>>>> GRID <<<<<<<<<<
o ,&' d' a Jd A
MsnanunlumsAnTIzH, Ussuiansouaninamuuunnu X, v, Z
&GRID IBAR=40 JBAR=60 KBAR=24/ GRID
&PDIM XBAR0=0.00 YBAR0=0.00 ZBAR0=0.00 XBAR=4.00 YBAR=6.00

ZBAR=2.40/ GRID
&ISOF QUANTITY='TEMPERATURE' VALUE(1)=150.00 VALUE(2)=325.00/

&MISC REACTION=ETHANOL' GAUGE_TEMPERATURE=20.00/

>>>>>>>>>> OBSTRUCTION <<<<<<<<<<
Tnssaframeluuusaoaanuaiils s

&OBST XB=1.39, 1.41, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00
SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.
THICKEN=TRUE./ Wall

&OBST XB=2.36, 2.38, 0.0203, 0.71, 0.97, 1.97 RGB=0.4000, 0.4000, 0.00
SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ Wall[1]



&OBST XB=0.80, 0.86, 0.00, 6.00, 0.00, 2.40 SURF _ID='GYPSUM BOARD'
PERMIT HOLE=TRUE. SAWTOOTH=FALSE. THICKEN=.FALSE./ Wall

&OBST XB=1.37, 2.42, 0.0260, 0.71, 0.0300, 0.97 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ Obstruction
&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.27, 1.33 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ cabinet platel
&OBST XB=1.37, 2.42, 0.0260, 0.71, 1.57, 1.63 RGB=0.4000, 0.4000, 0.00

SURF ID='SHEET METAL' PERMIT HOLE=TRUE. SAWTOOTH=TRUE.

THICKEN=.TRUE./ cabinet plate2

&OBST XB=1.37,2.42, 0.0260, 0.71, 1.87, 1.93 RGB=0.4000, 0.4000, 0.00

SURF_ID='SHEET METAL' PERMIT_HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=.TRUE./ carbinet plate3

&OBST XB=2.43, 3.43, 0.0170, 0.98, 1.53, 1.77 RGB=0.60, 0.60, 0.00
SURF_ID='wood _texture' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Cabinet[1]

&OBST XB=2.43, 3.43, 0.0170, 0.71, 0.0300, 1.53 RGB=0.60, 0.4000, 0.00
SURF_ID='wood _texture' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Cabinet

&OBST XB=2.90, 3.00, 2.86, 5.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction

&OBST XB=3.90, 4.00, 2.86, 5.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.

THICKEN=.FALSE./ Obstruction[1]

&OBST XB=2.90, 3.00, 2.86, 5.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00

SURF_ID='STEELO02' PERMIT HOLE=TRUE. SAWTOOTH=.TRUE.

THICKEN=FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 2.86, 5.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
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SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 3.00, 2.86, 5.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00

SURF _ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 2.86, 5.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 4.00, 3.86, 3.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1]

&OBST XB=2.90, 4.00, 3.86, 3.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=FALSE./ side base[1][1]

&OBST XB=2.90, 4.00, 3.86, 3.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2][1]

&OBST XB=2.90, 4.00, 4.86, 4.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2]

&OBST XB=2.90, 4.00, 4.86, 4.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1][2]

&OBST XB=2.90, 4.00, 4.86, 4.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2][2]

&OBST XB=2.90, 4.00, 5.86, 5.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[3]

&OBST XB=2.90, 4.00, 5.86, 5.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
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SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1][3]

&OBST XB=2.90, 4.00, 5.86, 5.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00

SURF _ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2][3]

&OBST XB=2.90, 4.00, 2.86, 2.96, -2.220446E-016, 0.2000 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base

&OBST XB=2.90, 4.00, 2.86, 2.96, 1.00, 1.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[1]

&OBST XB=2.90, 4.00, 2.86, 2.96, 2.00, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ side base[2]

&OBST XB=2.90, 3.00, 2.86, 2.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction

&OBST XB=3.90, 4.00, 2.86, 2.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=2.90, 3.00, 5.86, 5.96, -6.661338E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 5.86, 5.96, -6.661338E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 3.00, 3.86, 3.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEEL02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1]

&OBST XB=3.90, 4.00, 3.86, 3.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
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SURF_ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][1]

&OBST XB=2.90, 3.00, 4.86, 4.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF _ID='STEELO02' PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[2]

&OBST XB=3.90, 4.00, 4.86, 4.96, -4.440892E-016, 2.20 RGB=0.00, 0.2000, 1.00
SURF_ID='STEELO02' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.
THICKEN=.FALSE./ Obstruction[1][2]

&OBST XB=2.95, 3.95,4.92, 5.89, -2.220446E-016, 0.1000 SURF ID='SHEET
METALO02' PERMIT_HOLE=TRUE. SAWTOOTH=TRUE. THICKEN=.FALSE./
Obstruction

&OBST XB=2.96, 3.96, 3.93, 4.90, 4.857226E-016, 0.1000 SURF_ID='SHEET
METALO2' PERMIT _HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./
Obstruction

&OBST XB=2.96, 3.96, 2.92, 3.90, 4.857226E-016, 0.1000 SURF_ID='SHEET
METALO02' PERMIT_HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./
Obstruction

&OBST XB=2.95, 3.95,4.92, 5.89, 1.00, 1.10 SURF_ID='"SHEET METALO02'
PERMIT HOLE=.TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./ Obstruction[1]
&OBST XB=2.96, 3.96, 3.93, 4.90, 1.00, 1.10 SURF_ID='"SHEET METALO02'
PERMIT _HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./ Obstruction[1]
&OBST XB=2.96, 3.96, 2.92, 3.90, 1.00, 1.10 SURF_ID='"SHEET METALO02'
PERMIT _HOLE=TRUE. SAWTOOTH=.TRUE. THICKEN=.FALSE./ Obstruction[1]
&OBST XB=2.92, 3.92, 4.89, 5.89, 0.1000, 0.2000 RGB=0.80, 0.80, 1.00
SURF_ID="ETHANOL' PERMIT _HOLE=.TRUE. SAWTOOTH=.TRUE.

THICKEN=.FALSE./ Ethanol liquid

&PL3D QUANTITIES='V-VELOCITY', 'U-VELOCITY', 'W-VELOCITY", 'HRRPUV',

'"TEMPERATURE' WRITE _XYZ=.FALSE./
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>S>>S>>>>>>> REACTION <<<<<<<<<<
&REAC ID='ETHANOL' SOOT_YIELD=8.000000E-003 NU_ H20=3.00
NU_CO02=2.00 EPUMO2=1.284200E004 RADIATIVE FRACTION=0.2000

MW _FUEL=46.00 NU_02=3.00/

>>>>>>>>>> ST ICE FILE<<<<<<<<<<
&SLCF PBX=3.50 QUANTITY="TEMPERATURE' VECTOR=.TRUE./
&SLCF PBY=5.50 QUANTITY="TEMPERATURE' VECTOR=.TRUE./

&SLCF PBZ=1.50 QUANTITY="TEMPERATURE' VECTOR=TRUE./

>>>>>>>>>> SPRINKLER <<<<<<<<<<
&SPRK LABEL='SPRK' MAKE='K-5' PART ID="XYZ=2.50, 1.50, 2.30/

&SPRK LABEL='SPRK02' MAKE=K-5' PART ID="XYZ=2.50, 4.50, 2.30/

>>>>>>>>>> SURFACE <<<<<<<<<<

1. msmmuanudves I lugiuveyavesli/sunsu FDS
&SURF ID='wood_texture' RGB=0.50, 0.50, 0.50 TEXTURE_MAP='wood.jpg'

TEXTURE WIDTH=0.50 TEXTURE HEIGHT=0.50/

2. MsAMUANMAIVEIES Ethanol Tugudoyavesli/sunsu FDS

&SURF ID=ETHANOL' RGB=0.80, 0.80, 1.00 HEAT OF_VAPORIZATION=837.00
PHASE='LIQUID' KS=0.1600 BURNING _RATE_MAX=0.0150
SURFACE_DENSITY=5.00 EMISSIVITY=0.90 TMPIGN=78.00 WALL_POINTS=20
BURN_AWAY=FALSE. C_P=2.40 DELTA=0.0500 DENSITY=780.00
HEAT_OF_COMBUSTION=2.680000E004 FUEL_FRACTION=1.00/

3. mammuanuAIved tman lugiuveyavesli/sunsu FDS
&SURF ID='STEEL02' RGB=0.00, 0.4000, 1.00 TEXTURE_MAP="psm_metal jpg’
TEXTURE_WIDTH=3.00 TEXTURE_HEIGHT=2.00 C_DELTA_RHO=20.00

DELTA=5.000000E-003 EMISSIVITY=0.90/
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4. nrsmuaituivess urllans lugrudoyaveslisunsu FDS
&SURF ID='"SHEET METAL' RGB=0.2000, 0.2000, 0.2000

TEXTURE MAP="psm concrete.jpg' TEXTURE WIDTH=0.76
TEXTURE HEIGHT=0.76 C DELTA_RHO=4.70 DELTA=1.300000E-003
EMISSIVITY=0.90/

&SURF ID='SHEET METALO02' RGB=0.2000, 0.2000, 0.2000

TEXTURE _MAP="psm_concrete.jpg' TEXTURE WIDTH=0.76
TEXTURE HEIGHT=0.76 C DELTA RHO=4.70 DELTA=1.300000E-003
EMISSIVITY=0.90/

5. msAmuATMiIves BUlvuvesa Tugrudoyaveslisunsu FDS

&SURF ID="GYPSUM BOARD' RGB=0.80, 0.80, 0.70 HRRPUA=100.00
DENSITY=1.440000E003 DELTA=0.0130 KS=0.4800 TMPIGN=400.00 C_P=0.84
RAMP_Q=RAMP_Q_GYPSUM BOARDY

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=0.00 F=0.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=1.00 F=0.50/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=2.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=10.00 F=1.00/

&RAMP ID=RAMP_Q_GYPSUM BOARD' T=20.00 F=0.00/

&RAMP ID=RAMP_Q _GYPSUM BOARD' T=30.00 F=0.00/

>>>>>>>>>> THERMOCOUPLE<<<<<<<<<<
&THCP XYZ=3.50, 5.50, 2.00 QUANTITY="TEMPERATURE' LABEL="tc 1-2.0m."/

&THCP XYZ=3.50, 5.50, 1.00 QUANTITY="TEMPERATURE' LABEL="tc 3-1.0m."/

>>>>>>>>>>TIME<<<<<<<<<<

&TIME TWFIN=300.00/
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