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The aim of this study was to explore the dangers of a mixture of fluorine and neon gas
mixture leaking into the laser room, the design of emergency exhaust system and the proper
safety time in which employees should evacuate the production building by using Smokeview
together with the Fire Dynamics Simulation program. This study investigated the effect of gas
leakage from a gas cylindrical container and illustrated the gas concentration level. The results
at 5 minutes found that the concentration remained at 52.07 ppm (Part Per Million) which still
was in the dangerous level to human life. The calculation of gas leakage to the air conditioning
system at 85 seconds was a gas concentration of 23.92 ppm which was lower than IDLH

(Immediately Dangerous to Life or Health) and could be the evacuation time for employees.

In this study, an emergency exhaust system was proposed into 6 types. The types 1-3
used a velocity for ventilation at 12.02 meters/second and the ventilation grill size of 30x60
centimeters located at the room-side, center of room and above the leakage point; respectively.
Design types 4-6 used ventilation velocity at 1.20 meters/second and a ventilation grill size of
60x60 centimeters at the same points as type 1-3. The best design was type 2. In this design,
the remaining concentration of gas was 0.99 ppm, after emergency exhaust operated for 194.16
seconds and the lowest concentration remained after 300 seconds. The gas leakage to air

conditioning system was 1.33 ppm. This level is considerably safe for other working areas.
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2. Dense gas dispersion model

< 1 24 Aa Y ' £ <3|
LﬂuﬂmufwsﬂﬁzmﬂmmmwumaTuLaQaﬁuﬂmmaaimaqammmmﬁ CXDETSIAT]

o q Y § 2 < Yy o M & . )
wam I msanasuuiudIsunsoda lansniieonunilu Dense Gas vi50 1 Tagld

aqaung

H
y
a < .
MNN 3 NITIFA Slumping
31: Louvar (1998)
v\
YUY Pulme model (%J >0.15 3)
u°D;
Sanamalduinna 0.15 92151 Dense Gas
V 1/2
LUV Puff model (g(’—DOj >0.2 (4)
u i

Y 1 Ao Y 1 3|
mﬂmmu’gm"lﬂu”lﬂﬂ’n 0.2 w1y Dense Gas



13

fammunaldiosnd 0.15 1ag 0.2 §1%15U Pulme 1ag Puff model AUEIALE
I [ 1 %) % N @
WudnuagnMIunInsza10ueIN LY Neutrally buoyant 6111509 IAMAULARNIZA?

Tannaums

9(p. — £4) )
Pa

9o =

A I~ A v o = < 2
¥\)3) 9 WumMsisuavasnv0IN 1N ey m/sec
I (% ] 1 ] 1<
g !JJL!E)Gli1!5Qﬂl@ﬂllﬁﬂjﬂwﬂﬁﬁﬁﬁuﬂﬁllﬂu 9.8 m/secz
<3| T oAa o o A ' | 3
Pe WuUANUHU MU UNYHane s AN Uy mass/length

I 1 = ] I 3
0, uaNunIIUYe101MANYU8 1 mass/length

GUH1@]611?J\‘]ﬂﬁL!,‘Wi'ﬂi$i]WEJLL‘UUG]"EJLﬁ’ENWﬂg{iﬂﬂﬁZJﬂﬁ
1/2
VI
D = (_0 (6)

1 ) 19 % % Y
eUu'lﬂsllﬂx‘]ﬂ'liL!Wiﬂi3ﬁ]'IEJGU’E]\1ﬂ'l%!tﬂﬂﬂquﬂﬁ]u%uﬁﬂuiﬂﬂflﬂi]'lﬂ’ﬁilfﬂi

D, = (v, )" (7

' I [ ) ' A = ] I 3.
WUoRI1U89NTSMVUADLH DN Y length /time

I 3 v oA I A
WuanusweInssINruIely length/time

DG<

I ™ [ v A o ~ 1 I~
L‘]JMGIJL!'IW’U’ENﬂ1§§’JLL‘]J‘]JﬂZj‘3Jﬂ@u°VIu°VI°V]uGl@1]ﬂH'JEJL‘]JL! length

IS [ ) 4 v A W = ] I 3
nJuamiwaqm:imummqamaumu‘wwuimwmmﬂu length

<



14

Bmsmugudauiley

an

. ~ & A o a4 A& A 4 o
McQuiston et al. (2005) 4 4 3ﬁwu;§mwﬂmﬂum«miamﬂmﬂ’aumamzﬁﬂm

AUNNOINA (IAQ) 1A TuAN
(% = (% 1 Ay
1. msaautasrnsenvaurastulen
9
2. msl¥emAmeuen
3. PN INA

4. MIMANUAL1ADINA

1. myaauasrisemdaunasiuilon

£l '
= = 1 9 9

A @ o w 1 g o I A {
lu 4 B Nuguinandedu msaandasmseivaunasduilowineziuisnd

v
9 o/ a

' Y v
Uszansramninaa dmsvaadaualouinannunaslasnsa masdaniuneluan

Q
' 9

3 ax ~ o 1 o o R

Lﬂu?‘ﬁllﬁ%uu’!‘ﬂ'N‘VIElﬂllﬁ‘]J@'l'f)ﬂ"lﬁﬂﬁUﬂiﬂﬂmﬂ”lWﬂ”lﬂ’]ﬁﬂWﬂclu MIANDNBULASTITITUS
A = Y d‘ = [y a a o 1] d‘ d'd!

Wa"lflllllelﬂg]ﬁu?ﬂﬂ”mquuﬁﬁﬂ”lﬂiu@’m”ﬁ UMIPUITOUNAYTINIUFUUNT NHIAIUAY

3 ¥ o v o '

wansznu'ld MInUE, anihazate, dihanuazen, sshuuag, tazasszveneludn

wiolndmadivesomanaziiudininmeuen annsniimnudenieasnunIneIna
=< o 09: A o v w 1 dyd o o ~ A ¥4 Y

ﬂ’]ﬂhlu@]ﬂ ﬂ'liEJ'UENWTE’]ﬂ'lﬁﬂ'l"l]@'Jﬁﬂlﬂﬁ'luuﬂ')uﬁ]'IL‘]JHGI,UU'Nﬂim LW'EJVI'IGIW?NLH@Q@M

meluiluneeusula



Y
2. Msl¥aimaneuen

15

Recirculated air

Make-up

Outdoor air

Filter

Heating

coil

Cooling

coil

Exhaust

(relief air)
Return

air

Exfiltration

C,—Concentration
Of space contaminants
Room
Conditioned space exhaust
air
N-Contaminant generation
rate
Infiltration
C,— Concentration of
contaminants

in entering air

Supply air (including ventilation air )

Q, = Supply air rate+ Infiltration rate
= Return rate + Exfiltration rate

+ Room exhaust rate

PMINT 4 ﬁgﬂﬂﬂﬂuﬁ‘c’JU’fﬂﬂTﬁu‘U‘U HVAC

nu: McQuiston et al. (2005)
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1. MIAIUIVY Instantaneous Mass Flow Rate (Qm)

v & = = A A a =\ v W 1A S v 1
aQﬂwwgaasuwauuaauuﬂsmm 566 aA3 LATNANUAUDIDYN 500 PSI HOAI1HIU

a ~ 3 ! v 3 o A Ay I 7
‘vlgamu 3% uazuaodU 97 % Lﬂ‘]Ji’Jgoll.!ﬂ’E)\‘]Lﬂ‘]JﬂM)"VlQﬂ!ﬂﬂll‘l’i’fN 77 mmwmwu"law

NYAT
chhocked = CO APO \/

C, = Constant discharge coefficient
A = Area of orifice
P, = Absolute pressure leak to out side
r = Heat capacity ratio
g, = Gravitational constant
M = Molecular weight
R, = Ideal gas constant
T, = Temperature of the source

1. ¥Q,  wodlgesiu

C, =1, r=1.67 (for monotonic) , M, = 38

Ib
R,= 15453 .
Ib— mol R
W m P, T, A
Ib,
Po= P +14.7 psia=500+ 14.7 — =
In

T,=77+470=547 ° R

G

Ib,
514.7 — * 144 5= 74116.8

1
rg.M 2

—)
R,T, r+1
Ib, ft Ib,
—— g,=32.17——2,
Ib —mol Ib, S

in2 Ib

f
in ft ft?



o, 1t
T d2 3.14*1 in 144 in? s
A= i N — 5451388 x 10 ~ ft
4
UNUAGAS
1.67>:<32.17ft Ib”; *38 1o,
B . Ib, b, s ~ lb-mol
Q =1%545.1388x10"° ft> *741168— (0.3162)
Menocked 2 ft |bf
15453 *547°R
Ib —mol

=404.04 Ib; |76 36575005 _'Pn
Ib,?s?

Ib
Q.. =404.04 Ib, *0.028 —"
'chocked Ibf S
= Ib,
Qn,.,., V04 Wgeeiu =11.31312

=
2. MQ,, _  vodUddY

Ib ft Ib
C, =1, r=1.67 (for monotonic) , M, =20.183 —— , ¢, =32.17—— ,

lb —mol b, S?
ft Ib
R,=1545.3 u
Ib— mol R
W m P, T, A
Ib, Ib, in2 Ib,
in in ft
T,=77+470=547°R
1 ft?

T d? 3.14*1 in**
4 4

A= 144 in® — 5451388 x 10~ ft?
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" 1.67*32.17|];t Ibm2*20.183|b'bm |
S —mo
Q... =1%545.1388x10°° ft* *74116.8— Ea *(0.3162)
15453 — ' *547°R
Ib —mol°R
2
b 40.5615x10°° 'b;" -
—404.04 Ib " S
Ib,,
Q. . =404.04 Ib, *0.020
‘chocked S
f

- Ib
Qu,,.., V83 HBDU = 8.0808 ?m

o Aa ) a = =
mﬂ"lgllﬂylﬁ"llﬁ)ﬂﬂ\‘lﬁMﬂ’ﬂiJi]ﬂW%ﬁ’JiJ 566 oA ZJ“V‘IQfJfJiu 3% Lag Hioou 97 %

% z IS S ) v ' o a ) a
ANUU ﬁ]%iJﬂ‘iiJTﬂ!‘V\lQﬂ@ﬁuiufl\imWﬂ‘U 16.98 oA LIag UBDU 549.02 09T

wilaanyien Ib?muﬂu %

5 3
Qp,.., V03 ¥lgeosu=1131312 by, 1f® , 1L
S  624lb, 3.531x107ft°

voarlgooiu = 5.134522798 % *3/100 = 0.154035683 g

Q

Mehocked

. Ib 3
Q, . ¥9J UooU =8.0808 — ™ * 1, 1L
- S  624lb, 3531x10°2ft°

chhocked YDA = 3.667516284 g *97/100 = 3.557490795 g

Aniu Q, sz vlgeaiunaziioou = 0.154035683 +3.557490795 %

Quar 5IUTENINNGOOTULAZIDOU = 3.711526478 %

k4
v o & @ a

UMY 1 D9 566 ANTILIIMUADI1UNIA1 = 566/ 3.711526478

=152.5 39 ¥iS0 2.542 U
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2. AEMIMNUIUAINNNUVNUYHVYDINIBIINHIHUNDIY

auudlfiminmg 3.6 nlansu
Yy ¥ @ A 3
ANMAUNUUNEN 1 ppm = 1g/1,000,000 cm’(ml)
YUIAVDIRBINAIUIU = A9 x 817 x Q9
=5x7x34
=119m’
A208719MSAIUIN
=3.6x 1000 g/119 x 1,000,000 cm’/ 1g/1,000,000 cm’

=30.25 ppm

ad o < v
3. 'Jﬁﬂ1‘§ﬂ1u'3m°r‘ﬂﬂ313~l!‘§3?;13J11—!ﬂ1§‘§$‘1ﬂﬂﬂ1‘159i’)ﬂ

* *
NNGAT Qv:[ Qm*R*T }xlo6

K*Cppm*P*M

4 1 (2 ]
e Cppm = MANMTUTUVDIMY WU ppm

Qm  =da51ms lnavesmalgesiutaziioou wiide bm/s
R = ﬁwmﬁmmﬁ"wiuqﬂmﬁ MUY (ft3 x atm/Ib-m R)
T = mgangilauysal nie °r
= 460 + °F
K — minsfiveamsnandnaueysaivzniiy 1
Qv =d8anmnuSranlumsszu1ee NI wiae fiimin
P = AR UYL 1190 atm
M =w7aluana 119 b/ib-m

1 = =} L
1N Q 55T UItaz RoU = 3.711526478 —
Mehocked Y S

uaar 28910 Us 151 Tbm/s

62.41bm , 3.531x10° ft*
1ft3 1

WL = 3711526478—*
S

= 8.177769596 2™
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[ =
Cppm¥84M1gee3u(TLV) =1 ppm

Qs = 8.177769596|bTm
3

R = 0.7302 L atm
Ib—m°R

P =1 atm

T =460 + 80.6 °R

=540.6 °R
K -1

UNUAGAS
3 [e]
8177769596 '™ * 0 7302_°3M *540.6 °R
S lb-m’
1 ppm =
1*Qv *1 atm*38 Ib/Ib-m
(@]
8.177769596 2™ *  7g02_fLAM_#540.6 R* 605
S Ib-m°R 1min
Qv =
38 Ib/lb-m
- ft3
Qv 5097.067608 ——
min
NNYAT \% = Qv ft.
A min
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= 2 ft?
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&MISC DATABASE='C:\nist\fds\database4\database4.data'/
WumsimualdldgudeyasinTusunsy Fire Dynamics Simulator Yo AT o

miaﬂgﬁiﬂiuﬂiuﬁyﬁlg
&MISC NFRAMES=3600,
WumsimualdTsunsuuananimlagaga 3600 mw
&SPEC ID="ARGON'MASS FRACTION_0=0.1,MW=40./
Funssmuasiinvesialuiinineesneu fiflua Tuanaed 40 nSusensuTua
&SURF ID='BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,
PART ID='ARGON,/
umssmualfiledou PART 1D Juilu ARGON 1¥is9n SPEC 1D 1119
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to

(in this case blue).
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PART ID specifies which particle line to apply to this SURF group.
< o Yy A A < < U A
LﬂuﬂﬁﬂWWU@’lal‘Hﬂ"l‘?]f‘ﬂiJ ID = BLOW dmaui5audii100nu1i 0.003711526
WATABIUIN LAz NUUYUININY 25 BIrIHadE
&SURF ID='BLOW2',VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,
PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.
< o YD A o 3 S =
LﬂuﬂWﬁﬂﬁ’iuﬂ‘lﬁﬂTﬂf%M ID =BLOW2 Nﬂ1ﬂ’ﬂhliflﬁiﬂﬁlulﬂ1f]®ﬂ3ﬂﬂ 0.1264819

a1l o =

WAIADININ tazlganulIf 17 prnsaFsagudlumueinenes i 1
o 9 Y
Tu1neu lureatiod
&SURF ID='BLOW3',VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,
PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.
I o Yoy A = <3 <3 1 ~
Wumstirualinmaiil ID = BLOW3 Ha1nnusanduitiesnuin 0.05333006

a ol o = o

wesAeId tazligama iy 17 esradeaduiluanveawianienes i 2

@ 9 Y
Huvnnauluvesios

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

I o Y (4] ~ < 1A AL A o [
L‘]J‘L!ﬂTiﬂ1141!?’]114%ﬂ"liﬁ]mi’ﬂﬂ"l“]ﬁ’)ﬂﬂﬂﬂ'ﬂllﬁ? 3.27 IUATADIUIN HIADALNU
YouriIgaaund sz Ul Ue NS

&SURF ID='SUCK2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

I ° = o A S 1 a AL A o 1
lﬂuﬂ’lﬁﬂ’Wi‘Llﬂ‘lﬁllﬂ’lfl’@lﬂlﬂ'lﬂ'lclfﬂﬂﬂﬂﬂﬂ'lﬂﬁ') 0.55 YN TADIUTIN BIADA LN UN

! Ayd o ) s
6UBQ%@Q@@@WﬂTﬁ‘W@Lﬂ‘UﬂTWiHW’E'NLEIW’EJ?
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&PART ID='ARGON', QUANTITY=RED', MASSLESS=TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=.TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.
Wumssmualimaersnoud Particles iuduag

&PART ID='cold air', QUANTITY='BLUE', MASSLESS=TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
Wumsimualimeslulasouil Particles iufidien

o R SRR R KR SRRk KRS Rk R SR KRRk

Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY"/

&SLCF PBY=1.5,QUANTITY="VELOCITY"/

&SLCF PBY=0.5,QUANTITY="VELOCITY'/
This line instructs FDS to record data so that a slice file may be viewed in Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE _HEAT FLUX'/ Tells FDS to record the gauge heat flux to
all solid surfaces

&BNDF QUANTITY="HEAT FLUX'/ Tells FDS to record the gauge heat flux to all solid
surfaces

&BNDF QUANTITY='CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces Boundary files may be viewed in Smokeview by selecting

Load/Unload >Boundary file
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&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.
HumssmivaldTusunsuaasma s auasgungindumisugssaume
Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=10.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1, / 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3 /Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1, / 4/ Front wall

&OBST XB=0.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6 / Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7 / Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3, 0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB=1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack
Lﬂumiﬁmuﬂ?}ﬂﬁﬂmnmmﬁasﬂuﬁ'mmmﬁ

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF _ID='SUCK2'.T ACTIVATE=0.0 / 16/
cabinet exhaust
Wumssmuadumisvesditumalutesamesuay Idiimsgasimsaasanal

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF _ID='"BLOW'T_ACTIVATE=0.0,T_DEACTIVATE=152.5/ 17 / fluorine blow out
Fumsimuadusnisi¥mnaireeninlfnamamma 152.5 31

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4 SURF_ID='BLOW2'.T _ACTIVATE=0.0,/18 /
first supply

&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4 SURF_ID='BLOW3'.T_ACTIVATE=0.0,/19/

second supply



Sumssmualiiteaudu Guswaniuiifizuinsdnaveddlsunsy

&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4 SURF_ID='SUCK',T_ACTIVATE=0.0,/ 20/
return air
Humstmualiingaannduiugaaniuiiiisuinssuimvessunsu

&HOLE XB=0.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 21

&HOLE XB=3.9,4.0, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, / 22

&HOLE XB=0.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T_CREATE=0.0, / 23

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T_CREATE=0.0, / 24 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T_CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T_CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T_CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T_CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T_CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T_CREATE=0.0, / 30 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T_ CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

I ' ' ] A o o aqY¥a o o
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&HEAD CHID="Design1',TITLE="Ventilation' /
< . A 2 4 L a4
HUMIMUUATOVDINTOONIUUNABDIFITD Ventilation ADTOVDINTNAADIVDY
D) ~ v 3 q A .
N1INLUUY uazmayjamﬂmﬂmgiu% Designl
&GRID IBAR=45,JBAR=75,KBAR=40 /135000 cells total
5 o a a v 0 ay
Wumssmuavuiaveansanag 14 llsunsuiiuim 19 X =45, Y =75, Z =40
&PDIM XBAR0=-0.5, XBAR=4.5, YBAR0=-0.5,YBAR=6.5,ZBAR0=0.0,ZBAR=3.4/
S o Yy Ay o
Lﬂuﬂ'lﬁﬂ'lﬂuﬂellu'lﬂell@\?'ﬁE]\?'V]G]E]\‘iﬂ'liﬂ'lu’)ﬂ!
&TIME TWFIN=300. /
o o Y o o qgj a ~
Lﬂuﬂ'lﬁﬂ'l?iuﬂ‘lﬁI‘]Jillﬂiilﬂ'lﬂ'liﬂ'luﬁ]mﬂﬁ’ﬂilﬂ 300 UM
&MISC DATABASE='C:\nist\fds\database4\database4.data' /
WumsimualildgiudeyaninTasunsu Fire Dynamics Simulator Y941A3097191

miﬁﬂgﬂﬂmﬂiuﬁy@g
&MISC NFRAMES=3600,
Wumsdmualilsunsunaasnin’ldgega 3600
&SPEC ID="ARGON'MASS FRACTION_ 0=0.1,MW=40./
Funsfmuasiinvesialuiinaeesnou fiflua Tuanaed 40 nSusensuTua
&SURF ID="BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,
PART ID='ARGON,/
Sumsimualdidedou PART 1D 3uiu ARGON Irird9n SPEC 1D 1114
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to
(in this case blue).
PART ID specifies which particle line to apply to this SURF group.
Sumstmualdmeid D = BLOW fimarunirauduhesnini 0.003711526

a1l o =

WAIADIUIN tazlgan Ui 25 earsarsod

U
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&SURF ID='BLOW2'VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to 'BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.
J o Yo A A < < =
L‘]JuﬂTiﬂTViuﬂslﬁﬂT‘ﬂ)’VIll ID =BLOW2 aamanuisaneuthoenun 0.1264819

a1 o =

WAIADININ tazlgunf 17 parnsaFsagudlumueinnenes i 1
o 9 Y
U1 u lure9tiod
&SURF ID='BLOW3',VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,
PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.
I~ o Yy A =1 < I~ 1 ~
Wunmstirualinainil ID = BLOW3 ¥a1n1us 2anduit1eenuin 0.05333006

a 1 % = CY

wesA I uazligaumg iy 17 esmradeaduilunveawianienes i 2

Y 9 Y
Huvnnauluvesios

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

I o YA (9 ~ <3 1A AR A o [
HJ“L!ﬂ1iﬂTHu@iﬁuﬂTﬁﬂﬂl@TﬂT%ﬂﬂﬂﬂﬂ’NN!,i'J 3.27 IUATADIUIN FIADALYT U
YouriIgaaund sz Ul Ue NS

&SURF ID='"SUCK2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

< ° Y 1 = 3 = P \
Lﬂumimwmﬂwumi@,mmm%aﬂmmmgm 0.55 IUATADIUIN HIADALYI U

' Ayd o ) 4
6UENG]f’t’]\?ﬂﬂﬂ'lﬂ'lﬁ’ﬂﬂlﬂ‘Uﬂ'l“]feluW’E'Nl,ﬁlclfﬂi
&SURF ID='"SUCK3' ,VEL= 12.02774, RGB=1.0,0.0,0.0 /
Pulls air out of the room at 12.02774 m/s. It is not necessary to specify
TMPWAL, the temperature is calculated by FDS based on air temperatures in the

room.
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Humstmualiinsgaemaesniiniuda 12.02774 wasdeduil Fsie
Sunwesrewamzaniiuileiamaiesluteuames lunmsesnuuy
ﬂﬁi%‘]J‘]JiS‘]ﬂfch‘lv"lclﬂL‘U‘Uﬁ 1

&PART ID='ARGON', QUANTITY=RED', MASSLESS=TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.
Wumstmualimaersneuil Particles ifuduag

&PART ID='cold air', QUANTITY='BLUE', MASSLESS=TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
WumsimualimesluTasoull Particles iHumidion

s sk sk sk sfe sk sk st sk ske sk sk sk ske sk sk sk sk sk sk sk ske sk sk sk ske sk sk sk skeosk sk skeoskeok sk skeoskok koskosk

Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY'/

&SLCF PBY=1.5,QUANTITY="VELOCITY'/

&SLCF PBY=0.5,QUANTITY="VELOCITY'/
This line instructs FDS to record data so that a slice file may be viewed in Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE_HEAT FLUX'/ Tells FDS to record the gauge heat
flux to all solid surfaces

&BNDF QUANTITY=HEAT FLUX'/ Tells FDS to record the gauge heat flux to all

solid surfaces
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&BNDF QUANTITY='"CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces
Boundary files may be viewed in Smokeview by selecting Load/Unload >Boundary file

&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.
HumstmualdTsunsunansmanus sauazeuvigifiduminnugeszay
A9

Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=0.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1, / 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3 /Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1, / 4/ Front wall

&OBST XB=0.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6 / Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7/ Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB=1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack
Lﬂumiﬁmuﬂﬁ'qﬁmmq@hmﬁagj”luﬁ/mmma{

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF_ID='SUCK2',T ACTIVATE=0.0 / 16/
cabinet exhaust
Wumssmuadumisvesdinumaluiesamesuay Iniimsgasimenasanal

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF ID='BLOW'T ACTIVATE=0.0,T DEACTIVATE=152.5/17/ fluorine blow out
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FHumsmuadusnisilimnasieennlfnamamme 152.5 317

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4

SURF ID=BLOW2,T_ACTIVATE=0.0,T DEACTIVATE=10.0/18 /first supply

&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4

SURF ID='BLOW3"' T ACTIVATE=0.0,T DEACTIVATE=10.0/ 19 / second supply

&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4
Aumssmualiinwaudu SuswauiuiinimssnnaveaTusunsuas Wiga
dionanlal 10 510

SURF _ID='SUCK',T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 20/ return air
umstmualiingaaundugaauiuifisuimssnavessunsuas Wiga
dionawnlal 10 Fund

&VENT XB=3.1,3.4,2.5,3.1,3.4,3.4 SURF _ID='SUCK3'T_ACTIVATE=5.0/21/
emergency exhaust
Lﬂumiﬁmu@iﬁ%xumzmaﬁ’wgmﬁum?uﬁwmzﬁaiﬂmﬂiméuﬁmiﬁmam
a1 5 Jud

&HOLE XB=0.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 22

&HOLE XB=3.9,4.0, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T_CREATE=0.0, / 23

&HOLE XB=10.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T_ CREATE=0.0, / 24

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T_CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T_CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T_ CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T_CREATE=0.0, / 30 / Creates

a hole in the wall at time t=0.0 sec.



&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, /31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=12.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 34 / Creates
a hole in the wall at time t=0.0 sec.
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&HEAD CHID='Design2', TITLE="Ventilation' /

&GRID IBAR=45,JBAR=75,KBAR=40 /135000 cells total

&PDIM XBARO0=-0.5, XBAR=4.5, YBAR0=-0.5,YBAR=6.5,7BAR0=0.0,ZBAR=3.4/

&TIME TWFIN=300. /

&MISC DATABASE='C:\nist\fds\database4\database4.data'/

&MISC NFRAMES=3600,

&SPEC ID='ARGON'MASS FRACTION 0=0.1,MW=40./

&SURF ID='BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,

PART ID='ARGON,/
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to
(in this case blue).
PART _ID specifies which particle line to apply to this SURF group.

&SURF ID='BLOW2',VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.

&SURF ID='BLOW3'VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the

temperature is calculated by FDS based on air temperatures in the room.
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&SURF ID='SUCK?2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

&SURF ID='SUCK3' ,VEL= 12.02774, RGB=1.0,0.0,0.0 /
Pulls air out of the room at 12.02774 m/s. It is not necessary to specify
TMPWAL, the temperature is calculated by FDS based on air temperatures in the
room.

&PART ID='ARGON', QUANTITY=RED', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.

&PART ID='cold air', QUANTITY='BLUE', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
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Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY"/

&SLCF PBY=1.5,QUANTITY="VELOCITY"/

&SLCF PBY=0.5,QUANTITY="VELOCITY"/
This line instructs FDS to record data so that a slice file may be viewed in Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE_HEAT FLUX'/ Tells FDS to record the gauge heat



flux to all solid surfaces
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&BNDF QUANTITY="HEAT FLUX'/ Tells FDS to record the gauge heat flux to all

solid surfaces

&BNDF QUANTITY='CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces Boundary files may be viewed in Smokeview by selecting
Load/Unload >Boundary file

&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.

Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=0.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1,/ 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3/ Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1,/ 4/ Front wall

&OBST XB=0.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6/ Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7 / Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3, 0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB= 1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF ID='SUCK2'.T _ACTIVATE=0.0 / 16/
cabinet exhaust

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF _ID='"BLOW'T_ACTIVATE=0.0,T_DEACTIVATE=152.5/ 17 / fluorine blow out

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4

SURF_ID='BLOW2',T_ACTIVATE=0.0,T_DEACTIVATE=10.0/ 18 / first supply



&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4

SURF_ID='BLOW3"T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 19 / second supply

&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4

SURF _ID='SUCK'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 20/ return air

&VENT XB=1.51,1.81,2.5,3.1,3.4,3.4 SURF ID='SUCK3" T ACTIVATE=5.0/21/
emergency exhaust

&HOLE XB=10.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 22

&HOLE XB=13.9,4.0,0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T_CREATE=0.0, / 23

&HOLE XB=0.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, /24

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T _CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 30 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, /31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 34 / Creates

a hole in the wall at time t=0.0 sec.
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&HEAD CHID='Design3', TITLE="Ventilation' /

&GRID IBAR=45,JBAR=75,KBAR=40 /135000 cells total

&PDIM XBARO0=-0.5, XBAR=4.5, YBAR0=-0.5,YBAR=6.5,7BAR0=0.0,ZBAR=3.4/

&TIME TWFIN=300. /

&MISC DATABASE='C:\nist\fds\database4\database4.data' /

&MISC NFRAMES=3600,

&SPEC ID='ARGON'MASS FRACTION 0=0.1,MW=40./

&SURF ID='BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,

PART ID='ARGON,/
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to
(in this case blue).
PART _ID specifies which particle line to apply to this SURF group.

&SURF ID='BLOW2',VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.

&SURF ID='BLOW3'VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the

temperature is calculated by FDS based on air temperatures in the room.
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&SURF ID='SUCK?2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

&SURF ID='SUCK3' ,VEL= 12.02774, RGB=1.0,0.0,0.0 /
Pulls air out of the room at 12.02774 m/s. It is not necessary to specify
TMPWAL, the temperature is calculated by FDS based on air temperatures in the
room.

&PART ID='ARGON', QUANTITY=RED', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.

&PART ID='cold air', QUANTITY='BLUE', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
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Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY"/

&SLCF PBY=1.5,QUANTITY="VELOCITY"/

&SLCF PBY=0.5,QUANTITY="VELOCITY"/
This line instructs FDS to record data so that a slice file may be viewed in Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE_HEAT FLUX'/ Tells FDS to record the gauge heat

flux to all solid surfaces
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&BNDF QUANTITY="HEAT FLUX'/ Tells FDS to record the gauge heat flux to all
solid surfaces

&BNDF QUANTITY='CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces Boundary files may be viewed in Smokeview by selecting
Load/Unload >Boundary file

&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.

Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=0.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1, / 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3 /Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1,/ 4/ Front wall

&OBST XB=10.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6/ Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7/ Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3, 0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB=1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF _ID='SUCK2'.T ACTIVATE=0.0 / 16/
cabinet exhaust

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF _ID='"BLOW'T_ACTIVATE=0.0,T_DEACTIVATE=152.5/ 17 / fluorine blow out

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4

SURF_ID='BLOW2'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/18 / first supply



&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4

SURF_ID='BLOW3"T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 19 / second supply

&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4

SURF _ID='SUCK'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 20/ return air

&VENT XB=0.1,0.4,2.5,3.1,3.4,3.4 SURF ID='SUCK3",T ACTIVATE=5.0/21/
emergency exhaust

&HOLE XB=10.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 22

&HOLE XB=13.9,4.0,0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T_CREATE=0.0, / 23

&HOLE XB=0.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, /24

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T _CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 30 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, /31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 34 / Creates

a hole in the wall at time t=0.0 sec.
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&HEAD CHID='Design4', TITLE="Ventilation' /

&GRID IBAR=45,JBAR=75,KBAR=40 /135000 cells total

&PDIM XBARO0=-0.5, XBAR=4.5, YBAR0=-0.5,YBAR=6.5,7BAR0=0.0,ZBAR=3.4/

&TIME TWFIN=300. /

&MISC DATABASE='C:\nist\fds\database4\database4.data' /

&MISC NFRAMES=3600,

&SPEC ID='ARGON'MASS FRACTION 0=0.1,MW=40./

&SURF ID='BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,

PART ID='ARGON,/
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to
(in this case blue).
PART _ID specifies which particle line to apply to this SURF group.

&SURF ID='BLOW2',VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.

&SURF ID='BLOW3'VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the

temperature is calculated by FDS based on air temperatures in the room.



85

&SURF ID='SUCK?2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

&SURF ID='SUCK3' ,VEL= 1.202774, RGB=1.0,0.0,0.0 /
Pulls air out of the room at 1.202774 m/s. It is not necessary to specify
TMPWAL, the temperature is calculated by FDS based on air temperatures in the
room.

&PART ID='ARGON', QUANTITY=RED', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.

&PART ID='cold air', QUANTITY='BLUE', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
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Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY"/

&SLCF PBY=1.5,QUANTITY="VELOCITY"/

&SLCF PBY=0.5,QUANTITY="VELOCITY"/
This line instructs FDS to record data so that a slice file may be viewed in Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE_HEAT FLUX'/ Tells FDS to record the gauge heat

flux to all solid surfaces
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&BNDF QUANTITY="HEAT FLUX'/ Tells FDS to record the gauge heat flux to all
solid surfaces

&BNDF QUANTITY='CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces Boundary files may be viewed in Smokeview by selecting
Load/Unload >Boundary file

&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.

Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=0.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1, / 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3 /Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1,/ 4/ Front wall

&OBST XB=10.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6/ Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7/ Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3, 0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB=1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF _ID='SUCK2'.T ACTIVATE=0.0 / 16/
cabinet exhaust

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF _ID='"BLOW'T_ACTIVATE=0.0,T_DEACTIVATE=152.5/ 17 / fluorine blow out

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4

SURF_ID='BLOW2'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/18 / first supply



&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4

SURF_ID='BLOW3"T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 19 / second supply

&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4

SURF _ID='SUCK'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 20/ return air

&VENT XB=3.1,3.7,2.5,3.1,3.4,3.4 SURF ID='SUCK3",T ACTIVATE=5.0/21/
emergency exhaust

&HOLE XB=10.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 22

&HOLE XB=13.9,4.0,0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T_CREATE=0.0, / 23

&HOLE XB=0.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, /24

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T _CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 30 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, /31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 34 / Creates

a hole in the wall at time t=0.0 sec.
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&HEAD CHID='Design5', TITLE="Ventilation' /

&GRID IBAR=45,JBAR=75,KBAR=40 /135000 cells total

&PDIM XBARO0=-0.5, XBAR=4.5, YBAR0=-0.5,YBAR=6.5,7BAR0=0.0,ZBAR=3.4/

&TIME TWFIN=300. /

&MISC DATABASE='C:\nist\fds\database4\database4.data'/

&MISC NFRAMES=3600,

&SPEC ID='ARGON'MASS FRACTION 0=0.1,MW=40./

&SURF ID='BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,

PART ID='ARGON,/
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to
(in this case blue).
PART _ID specifies which particle line to apply to this SURF group.

&SURF ID='BLOW2',VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold air',/
Similar to ' BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.

&SURF ID='BLOW3'.VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

&SURF ID='SUCK?2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /.

Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the



temperature is calculated by FDS based on air temperatures in the room.

&SURF ID='SUCK3' ,VEL= 1.202774, RGB=1.0,0.0,0.0 /
Pulls air out of the room at 1.202774 m/s. It is not necessary to specify
TMPWAL, the temperature is calculated by FDS based on air temperatures in the
room.

&PART ID='ARGON', QUANTITY=RED', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=.TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.

&PART ID="cold air', QUANTITY='BLUE', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
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Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY"'/

&SLCF PBY=1.5,QUANTITY="VELOCITY"/

&SLCF PBY=0.5,QUANTITY="VELOCITY"'/
This line instructs FDS to record data so that a slice file may be viewed in
Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE_HEAT FLUX'/ Tells FDS to record the gauge heat
flux to all solid surfaces

&BNDF QUANTITY="HEAT FLUX'/ Tells FDS to record the gauge heat flux to all

&9



solid surfaces

&BNDF QUANTITY='"CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces Boundary files may be viewed in Smokeview by selecting
Load/Unload >Boundary file

&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.

Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=0.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1,/ 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3/ Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1,/ 4/ Front wall

&OBST XB=0.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6/ Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7/ Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3, 0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB=1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF ID='SUCK2' T _ACTIVATE=0.0 / 16/
cabinet exhaust

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF _ID='"BLOW'T_ACTIVATE=0.0,T_DEACTIVATE=152.5/ 17 / fluorine blow out

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4

SURF_ID='BLOW2',T_ACTIVATE=0.0,T DEACTIVATE=10.0/18 / first supply

&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4

SURF_ID='BLOW3'T_ACTIVATE=0.0,T_DEACTIVATE=10.0/ 19 / second supply
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&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4

SURF_ID='SUCK',T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 20/ return air

&VENT XB=1.51,2.11,2.5,3.1,3.4,3.4 SURF _ID='SUCK3' T ACTIVATE=5.0/21/
emergency exhaust

&HOLE XB=10.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 22

&HOLE XB=13.9,4.0,0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, / 23

&HOLE XB=0.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, /24

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 30 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, /31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 34 / Creates

a hole in the wall at time t=0.0 sec.
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&HEAD CHID='Design6', TITLE="Ventilation' /

&GRID IBAR=45,JBAR=75,KBAR=40 /135000 cells total

&PDIM XBARO0=-0.5, XBAR=4.5, YBAR0=-0.5,YBAR=6.5,7BAR0=0.0,ZBAR=3.4/

&TIME TWFIN=300. /

&MISC DATABASE='C:\nist\fds\database4\database4.data' /

&MISC NFRAMES=3600,

&SPEC ID='ARGON'MASS FRACTION 0=0.1,MW=40./

&SURF ID='BLOW' ,VEL=-0.00154035683, TMPWAL=25.0, RGB=0.0,0.0,1.0,

PART ID='ARGON,/
VEL=-0.00154035683 means that all vents this SURF line is applied to will push air
(as indicated by the negative sign) into the room at a speed of 0.00154035683 m/s.
TMPWAL=25.0 specifies that the temperature of this air is 25 degrees C.
RGB (red, green, blue) specifies the color of objects this SURF line is applied to
(in this case blue).
PART _ID specifies which particle line to apply to this SURF group.

&SURF ID='BLOW2',VEL=-0.1264819, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW?2' specifies that 17.0 deg. C. air be pushed into
the room at 0.1264819 m/s.

&SURF ID='BLOW3'VEL=-0.05333006, TMPWAL=17.0, RGB=0.0,0.0,0.0,

PART ID='cold
air',/
Similar to ' BLOW' above, 'BLOW3' specifies that 17.0 deg. C. air be pushed into
the room at 0.05333006 m/s.

&SURF ID='SUCK' ,VEL=3.27, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 3.27 m/s. It is not necessary to specify TMPWAL, the

temperature is calculated by FDS based on air temperatures in the room.
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&SURF ID='SUCK?2' ,VEL= 0.55, RGB=0.0,1.0,0.0 /
Pulls air out of the room at 0.55 m/s. It is not necessary to specify TMPWAL, the
temperature is calculated by FDS based on air temperatures in the room.

&SURF ID='SUCK3' ,VEL= 1.202774, RGB=1.0,0.0,0.0 /
Pulls air out of the room at 1.202774 m/s. It is not necessary to specify
TMPWAL, the temperature is calculated by FDS based on air temperatures in the
room.

&PART ID='ARGON', QUANTITY=RED', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit red particles. MASSLESS=TRUE.
specifies that these are massless tracer particles, which are often used to trace
air flow. Note that if only massless black tracer particles are desired, no PART
line is necessary. Simply add PARTICLES=.TRUE. to the appropriate SURF line.

&PART ID='cold air', QUANTITY='BLUE', MASSLESS=.TRUE.,/
An object this PART line is applied to will emit blue tracer particles.
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Sample Output Types

&SLCF PBX=1.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBX=0.5,QUANTITY="TEMPERATURE',VECTOR=.TRUE. /

&SLCF PBY=3.0,QUANTITY="VELOCITY"/

&SLCF PBY=1.5,QUANTITY="VELOCITY"/

&SLCF PBY=0.5,QUANTITY="VELOCITY"/
This line instructs FDS to record data so that a slice file may be viewed in Smokeview
QUANTITY specifies what value to record, in this case the gas temperature.
PBY=0.5 tells FDS to gather data along the plane y=0.5 m.
VECTOR=.TRUE. specifies that vectors are to be shown. In this case, a vector's
direction indicates the flow speed at that point, while its color indicates the gas
temperature at that point.
Slice files may be viewed in Smokeview by selecting Load/Unload >Slice file

&BNDF QUANTITY='"GAUGE_HEAT FLUX'/ Tells FDS to record the gauge heat

flux to all solid surfaces



94

&BNDF QUANTITY="HEAT FLUX'/ Tells FDS to record the gauge heat flux to all
solid surfaces

&BNDF QUANTITY='CONVECTIVE FLUX'/ Tells FDS to record the convective flux
to all solid surfaces Boundary files may be viewed in Smokeview by selecting
Load/Unload >Boundary file

&PL3D DTSAM=30.0 / Changes the time interval at which Plot3D quantities are written
out to a file from the default (TWFIN/5) to 30 seconds.

Obstructions

&OBST XB=0.0,0.1, 0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 1/ Left wall

&OBST XB=0.1,3.9,5.9, 6.0,0.0,3.4, RGB=1,1,1, / 2/ Back wall

&OBST XB=3.9,4.0,0.0, 6.0,0.0,3.4, RGB=1,1,1,/ 3 /Right wall

&OBST XB=0.1,3.9,0.0, 0.1,0.0,3.4, RGB=1,1,1,/ 4/ Front wall

&OBST XB=10.12,0.77,5.421, 5.9,0.0,1.9, RGB=1,0,0, / 5/ Cabinet

&OBST XB=1.9,2.76, 3.62, 5.36,0.77,1.35, RGB=0,1,0, / 6/ Laser machine

&OBST XB=2.0,2.86, 3.62, 4.02,0.0,0.77, RGB=0,0,1, / 7/ Laser machine stand

&OBST XB=12.1,2.2, 5.2, 5.3,0.0,0.77, RGB=0,0,1, / 8 / Laser machine stand

&OBST XB=12.6,2.7, 5.2, 5.3, 0.0,0.77, RGB=0,0,1, / 9 / Laser machine stand

&OBST XB=1.88,2.79,1.73,3.56,0.7,0.9 , RGB=0,0,1, / 10 / Work bench

&OBST XB=2.33,2.58,1.73,3.56,0.9,1.26 , RGB=0,1,0, / 11 / Box on Work bench

&OBST XB=2.26,2.39,1.57,1.70,0.0,1.7 , RGB=0,0,1, / 12 / column roof

&OBST XB=2.26,2.39,3.56,3.69,1.26,1.7 , RGB=0,0,1, / 13 / column roof

&OBST XB=1.87,2.53,1.57,3.69,1.7,1.77 , RGB=0,0,1, / 14 / roof

&OBST XB=1.7,2.25,1.0,1.49,0.0,1.51 , RGB=0,1,0, / 15 / computer rack

&VENT XB=0.35,0.53,5.42,5.42,0,0.16 SURF _ID='SUCK2'.T ACTIVATE=0.0 / 16/
cabinet exhaust

&VENT XB=0.1,0.15,2.5,2.55,0,0

SURF _ID='"BLOW'T_ACTIVATE=0.0,T_DEACTIVATE=152.5/ 17 / fluorine blow out

&VENT XB=0.9,1.2,0.6,0.9,3.4,3.4

SURF_ID='BLOW2'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/18 / first supply



&VENT XB=0.9,1.2,3.4,3.6,3.4,3.4

SURF_ID='BLOW3"T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 19 / second supply

&VENT XB=3.1,3.4,3.5,3.8,3.4,3.4

SURF _ID='SUCK'.T_ACTIVATE=0.0,T DEACTIVATE=10.0/ 20/ return air

&VENT XB=0.1,0.7,2.5,3.1,3.4,3.4 SURF ID='SUCK3", T ACTIVATE=5.0/21/
emergency exhaust

&HOLE XB=10.0, 0.1, 0.2, 5.8, 3.04, 3.3, RGB=1,0,0, T CREATE=0.0, / 22

&HOLE XB=13.9,4.0,0.2, 5.8, 3.04, 3.3, RGB=1,0,0,T_CREATE=0.0, / 23

&HOLE XB=0.1, 3.9, 0.0, 0.1, 3.04, 3.3, RGB=1,0,0,T CREATE=0.0, /24

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 25 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, / 26 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 27 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T _CREATE=0.0, / 28 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=1.51, 2.68, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 29 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.02, 0.07, RGB=1,0,0,T CREATE=0.0, / 30 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.09, 0.14, RGB=1,0,0,T CREATE=0.0, /31 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.16, 0.21, RGB=1,0,0,T CREATE=0.0, / 32 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.23, 0.28, RGB=1,0,0,T CREATE=0.0, / 33 / Creates
a hole in the wall at time t=0.0 sec.

&HOLE XB=2.73, 3.9, 0.0, 0.1, 0.30, 0.35, RGB=1,0,0,T CREATE=0.0, / 34 / Creates

a hole in the wall at time t=0.0 sec.
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na mdneu  anudutumalutes anududumaiidnszumlSunms

RNt flansu TITIGEY TITIGEY

0 13.8407 116.2293719

1.00749 13.826 116.1848739 0.123529412

2.01527 13.7931 115.9084034 0.4

3.01705 13.7564 115.6 0.708403361

401331 13.7191 115.2865546 1.021848739

500957  13.6813 114.9689076 1.339495798

6.00583  13.6441 114.6563025 1.65210084

7.00209  13.607 114.3445378 1.963865546

8.02207 13.5695 114.0294118 2.278991597

9.01833 13.5325 113.7184874 2.589915966
10.0146 13.4957 113.4092437 2.899159664
15.0196 13.3121 111.8663866 4.442016807
20.0009 13.1315 110.3487395 5.959663866
25.0059 12.9528 108.8470588 7.461344538
30.0109 12.7765 107.3655462 8.942857143
35.0159 12.603 105.907563 10.40084034
40.021 12.4316 104.4672269 11.84117647
45.0022 12.2629 103.0495798 13.25882353
50.0073 12.0962 101.6487395 14.65966387
55.0123 11.9322 100.2705882 16.03781513
60.0173 11.77 98.90756303 17.40084034
65.0223 11.6101 97.56386555 18.74453782
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na mdneu  anudutumaluies anudutumaidnszumlSuems
RNt Alansu TITIGEY TITIGEY
70.0036 11.4529 96.24285714 20.06554622
75.0086 11.2974 94.93613445 21.37226891
80.0136 11.1446 93.65210084 22.65630252
85.0186 10.9936 92.38319328 23.92521008
90.0237 10.8447 91.13193277 25.17647059
95.005 10.6982 89.90084034 26.40756303
100.01 10.5535 88.68487395 27.62352941
105.015 10.4112 87.48907563 28.81932773
110.02 10.2705 86.30672269 30.00168067
115.001 10.1322 85.14453782 31.16386555
120.006 9.99539 83.99487395 32.31352941
125.011 9.86066 82.86268908 33.44571429
130.016 9.7282 81.74957983 34.55882353
135.021 9.59736 80.65008403 35.65831933
140.003 9.4687 79.56890756 36.7394958
145.008 9.34152 78.50016807 37.80823529
150.013 9.21661 77.4505042 38.85789916
155.018 9.09316 76.41310924 39.89529412
160.023 8.97165 75.39201681 40.91638655
165.004 8.85208 74.38722689 4192117647
170.009 8.73407 73.39554622 4291285714
175.014 8.61801 72.4202521 43.88815126
180.019 8.50346 71.45764706 44.8507563
185 8.39072 70.5102521 45.79815126
190.005 8.27935 69.57436975 46.73403361
195.01 8.16957 68.65184874 47.65655462
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na mdneu  anudutumaluies anudutumaidnszumlSuems

RNt Alansu TITIGEY TITIGEY
200.015 8.06147 67.74344538 48.56495798
205.02 7.95484 66.84739496 49.4610084
210.002 7.84998 65.96621849 50.34218487
215.007 7.7464 65.09579832 51.21260504
220.012 7.64438 64.23848739 52.06991597
225.017 7.54359 63.39151261 52.91689076
230.022 7.44422 62.55647059 5375193277
235.003 7.3466 61.73613445 54.57226891
240.008 7.25058 60.9292437 55.37915966
245.013 7.15568 60.13176471 56.17663866
250.018 7.06199 59.34445378 56.96394958
255.023 6.96968 58.5687395 57.73966387
260.004 6.8789 57.80588235 58.50252101
265.009 6.78923 57.05235294 59.25605042
270.014 6.70118 56.31243697 59.99596639
275.019 6.61413 55.58092437 60.72747899
280.001 6.52833 54.85991597 61.44848739
285.006 6.44381 54.14966387 62.1587395
290.011 6.36046 53.4492437 62.85915966
295.016 6.27837 52.75941176 63.5489916
300.021 6.19734 52.07848739 64.22991597
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doyawamsannanhminmrvesllsunsuiieinses nUUUIZUUIZNERMAUIUUTA 1

M dnou  anudaidumaludes anudidumatidhszuul e me

RiNtT flansu TITIGEY NHon
0 13.8407 116.2293719
1.00749  13.826 116.1848739 0.123529412
2.01527  13.7931 115.9084034 0.4
3.01705  13.7564 115.6 0.708403361
4.01331 13.7191 115.2865546 1.021848739
5.00957 13.6813 114.9689076 1.339495798
6.00551 13.5144 113.5663866 -
7.00136 13.2036 110.9546218 -
8.00003  12.8681 108.1352941 -
9.00551  12.5356 105.3411765 -

10.0042  12.2112 102.6151261 -

15.0044  10.8547 91.21596639 -

20.0046 9.64972 81.09008403 -

25.0047 8.57925 72.09453782 -

30.0049 7.62963 64.11453782 -

35.0051 6.78943 57.05403361 -

40.0053 6.04587 50.80563025 -

45.0055 5.38793 45.27672269 -

50.0057 4.80584 40.38521008 -

55.0059 4.29004 36.0507563 -

60.006 3.83276 32.20806723 -

65.0062 3.42641 28.79336134 -

70.0064 3.06676 25.77109244 -

71.4195 2.9723 24.97731092 -
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na ndneu  anudidumaludes anudidumasiithszuulsueme
RNt Alansu TITIGEY TITIGEY

75.0066  2.7467 23.08151261 -

80.0068 246113 20.68176471 -

85.0002 2.20595 18.53739496 -

90.0004 1.9772 16.61512605 -

95.0005 1.77156 14.88705882 -
100.001 1.58662 13.33294118 -
105.001 1.41942 11.92789916 -
110.001 1.26701 10.64714286 -
115.001 1.13017 9.497226891 -
120.001 1.00796 8.470252101 -
125.002 0.898111 7.547151261 -
130.002 0.79938 6.717478992 -
135.002 0.710972 5.974554622 -
140.002 0.631711 5308495798 -
145.002 0.56107 471487395 -
150.003 0.498258 4.187042017 -
155.003 0.441966 3.714 -
160.003 0.391861 3.29294958 -
165.003 0.347133 2.917084034 -
170.003 0.307537 2.584344538 -
175.004 0.272129 2.286798319 -
180.004 0.240624 2.02205042 -
185.004 0.212398 1.784857143 -
190.004 0.187383 1.574647059 -
195.004 0.165196 1.388201681 -
200.004 0.145534 1.22297479 -



102

na ndneu  anudidumaludes anudidumasiithszuulsueme
RNt Alansu TITIGEY TITIGEY
205.005 0.127883 1.074647059 -
207.756 0.119062 1.000521008 -
207.838 0.118799 0.998310924 -
210.005 0.112269 0.943436975 -
215.005 0.0986522 0.829010084 -
220.005 0.0868306 0.729668908 -
225.005 0.0770576 0.647542857 -
230.006 0.0689222 0.579178151 -
235.006 0.0624258 0.524586555 -
240.006 0.0568043 0.477347059 -
245.006 0.051243 0.430613445 -
250.006 0.0459102 0.3858 -
255.006 0.0413398 0.347393277 -
260.007 0.0374344 0.31457479 -
265 0.0335614 0.282028571 -
270 0.0305836 0.257005042 -
275 0.0281844 0.236843697 -
280.001 0.0259202 0.217816807 -
285.001 0.0236248 0.198527731 -
290.001 0.0217741 0.18297563 -
295.001 0.0202743 0.170372269 -
300.001 0.0188557 0.158451261 -
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doyawamsannanhminmavesllsunsuieinses nUuLIZUUIZINEMAUIUUT 2

M dnou  anudaidumaludes anudidumatidhszuul e me
RiNtT flansu TITIGEY NHon
0 13.8407 116.2293719
1.00749  13.826 116.1848739 0.123529412
201527  13.7931 115.9084034 0.4
3.01705  13.7566 115.6016807 0.706722689
4.01331 13.7193 115.2882353 1.020168067
5.00957 13.6815 114.9705882 1.337815126
6.00551 13.5147 113.5689076 -
7.00136 13.2039 110.9571429 -
8.00003  12.8684 108.1378151 -
9.00551  12.5359 105.3436975 -
10.0042 12.2115 102.6176471 -
15.0044 10.854 91.21008403 -
20.0046 9.64976 81.09042017 -
25.0047 8.58817 72.1694958 -
30.0049 7.64648 64.25613445 -
35.0051 6.81287 57.2510084 -
40.0053 6.07406 51.04252101 -
45.0055 5.41801 45.5294958 -
50.0057 4.83592 40.63798319 -
55.0059 432013 36.30361345 -
60.006 3.86402 32.4707563 -
65.0062 3.45944 29.07092437 -
70.0064 3.10025 26.05252101 -
71.9222 2.97378 24.9897479 -
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na ndneu  anudidumaludes anudidumasiithszuulsueme
RNt Alansu TITIGEY TITIGEY
75.0066  2.78168 23.37546218 -
80.0068 2.49826 20.99378151 -
85.0002 2.24622 18.87579832 -
90.0004 2.02183 16.99016807 -
95.0005 1.82153 15.30697479 -
100.001 1.64089 13.7889916 -
105.001 1.47762 12.41697479 -
110.001 1.3292 11.1697479 -
115.001 1.18715 9.97605042 -
120.001 1.05286 8.847563025 -
125.002 0.928132 7.799428571 -
130.002 0.815482 6.852789916 -
135.002 0.712699 5.989067227 -
140.002  0.620118 5.21107563 -
145002  0.537864 4.519865546 -
150.003 0.463496 3.89492437 -
155.003 0397653 3341621849 -
160.003 0.341444 2.869277311 -
165.003 0.294618 2475781513 -
170.003 0.253167 2.127453782 -
175.004 0.216963 1.823218487 -
180.004  0.184579 1.551084034 -
185.004  0.157157 1.320647059 -
190.004  0.135098 1.135277311 -
194.087  0.119193 1.001621849 -
194.169 0.118892 0.999092437 -



105

na ndneu  anudidumaludes anudidumasiithszuulsueme
RNt Alansu TITIGEY TITIGEY
195.004  0.115807 0.973168067 -
200.004 0.0989625 0.831617647 -
205.005 0.08446 0.709747899 -
210.005 0.0718152 0.603489076 -
215.005 0.0616022 0.517665546 -
220.005  0.0526058 0.442065546 -
225005  0.0448146 0.376593277 -
230.006  0.0383538 0.32230084 -
235006  0.0324993 0.273103361 -
240.006 0.0274695 0.230836134 -
245.006 0.0231745 0.194743697 -
250.006 0.0195658 0.164418487 -
255.006 0.0165225 0.138844538 -
260.007  0.0140773 0.118296639 -
265 0.0120778 0.101494118 -
270 0.0103873 0.087288235 -
275 0.00901932 0.075792605 -
280.001 0.00775003 0.065126303 -
285.001 0.00660404 0.055496134 -
290.001 0.00561386 0.047175294 -
295.001 0.00475838 0.039986387 -
300.001  0.00402353 0.033811176 -
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doyawamsannanhminMavesllsunsuiieinses nuuUZIUIZINEMAUIUUA 3

M ndnou  anudutuialudes anududuiafidnszumlYueims

RiNtT flansu TITIGEY TGN
0 13.8407 116.2293719
1.00749  13.826 116.1848739 0.123529412
201527  13.7931 115.9084034 0.4
3.01705  13.7566 115.6016807 0.706722689
4.01331 13.7193 115.2882353 1.020168067
5.00957 13.6815 114.9705882 1.337815126
6.00551 13.5147 113.5689076 -
7.00136 13.2039 110.9571429 -
8.00003  12.8684 108.1378151 -
9.00551  12.5361 105.3453782 -

10.0042 12.2118 102.6201681 -

15.0044 10.8556 91.22352941 -

20.0046 9.65201 81.10932773 -

25.0047 8.58777 72.16613445 -

30.0049 7.64505 64.24411765 -

35.0051 6.80999 57.22680672 -

40.0053 6.07001 51.00848739 -

45.0055 5.41456 45.5005042 -

50.0057 4.83366 40.6189916 -

55.0059 4.3189 36.29327731 -

60.006 3.86195 32.45336134 -

65.0062 3.45667 29.04764706 -

70.0064 3.09678 26.02336134 -

71.9222 2.96996 24.95764706 -
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na mdneu  anudutumalutes anudutumaidnszumlSueims
RNt Alansu TITIGEY TITIGEY
75.0066  2.77736 23.33915966 -
80.0068 2.49334 20.95243697 -
85.0002 2.24104 18.83226891 -
90.0004 2.01567 16.93840336 -
95.0005 1.81306 15.23579832 -
100.001 1.63094 13.70537815 -
105.001 1.46653 12.32378151 -
110.001 1.31593 11.05823529 -
115.001 1.17656 9.887058824 -
120.001 1.04663 8.795210084 -
125.002 0.928298 7.800823529 -
130.002 0.820687 6.896529412 -
135.002 0.721304 6.061378151 -
140.002  0.63338 5.322521008 -
145002 0.555689 4.669655462 -
150.003  0.48518 4.077142857 -
155.003  0.423958 3.562672269 -
160.003 0.3701 3.110084034 -
165.003 0.323107 2.715184874 -
170.003 0.282099 2.370579832 -
175.004 0.24442 2.05394958 -
180.004  0.211767 1.779554622 -
185.004  0.184196 1.547865546 -
190.004  0.161154 1.354235294 -
195.004  0.140309 1.179067227 -
200.004 0.122197 1.026865546 -



108

na mdneu  anudutumalutes anudutumaidnszumlSueims
RNt Alansu TITIGEY TITIGEY
200922 0.119168 1.001411765 -
201.003 0.118902 0.999176471 -
205.005 0.106197 0.892411765 -
210.005 0.0916723 0.770355462 -
215.005 0.0784802 0.659497479 -
220.005  0.0670925 0.563802521 -
225005  0.0576402 0.484371429 -
230.006  0.0496783 0.417464706 -
235006  0.0423065 0.355516807 -
240.006 0.0358505 0.301264706 -
245.006 0.0303615 0.255138655 -
250.006 0.0260378 0.218805042 -
255.006 0.0224699 0.188822689 -
260.007  0.019468 0.163596639 -
265 0.0168561 0.141647899 -
270 0.0145757 0.122484874 -
275 0.0126833 0.106582353 -
280.001 0.0109799 0.092268067 -
285.001 0.00944882 0.079401849 -
290.001 0.00813007 0.068319916 -
295.001 0.00695288 0.058427563 -
300.001  0.00587642 0.049381681 -
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doyawamsannanhminmaveslisunsuiieinses nuuUzIUIZINEMAUIUUT 4

M odnou  anudadumalies anududumaidhssuulfueina
RiNtT flansu TG TG
0 13.8407 116.2293719
1.00749  13.826 116.1848739 0.123529412
201527  13.7931 115.9084034 0.4
3.01705  13.7566 115.6016807 0.706722689
4.01331 13.7193 115.2882353 1.020168067
5.00957 13.6816 114.9714286 1.33697479
6.00583 13.6169 114.4277311 -
7.00209 13.5235 113.6428571 -
8.02207  13.4237 112.8042017 -
9.01833  13.325 111.9747899 -
10.0146 13.227 111.1512605 -
15.007 12.9097 108.4848739 -
20.052 12.6039 105.9151261 -
25.0355 12.3054 103.4067227 -
30.019 12.0158 100.9731092 -
35.0025 11.7335 98.60084034 -
40.0476 11.4564 96.27226891 -
45.0311 11.1859 93.99915966 -
50.0146 10.9236 91.79495798 -
55.0596 10.6661 89.63109244 -
60.0431 10.4166 87.53445378 -
65.0266 10.1722 85.48067227 -
70.0101 9.93556 83.49210084 -
75.0551 9.70367 81.54344538 -
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na mdneu  andadumaliies andadumaidhsuulfuena
RNt Alansu TITIGEY TITIGEY
80.0386  9.47781 79.64546218 -
85.0222 9.25929 77.80915966 -
90.0057 9.04656 76.02151261 -
95.0507 8.83811 74.26983193 -
100.034 8.6348 72.56134454 -
105.018 8.43792 70.90689076 -
110.001 8.24587 69.29302521 -
115.046 8.05758 67.7107563 -
120.03 7.87403 66.16831933 -
125.013 7.6961 64.67310924 -
130.058 7.52122 63.20352941 -
135.042 7.3517 61.7789916 -
140.025 7.18519 60.3797479 -
145.009 7.02355 59.02142857 -
150.054 6.86487 57.68798319 -
155.037 6.71001 56.38663866 -
160.021 6.55951 55.12193277 -
165.004 6.4125 53.88655462 -
170.049 6.26798 52.67210084 -
175.033 6.12684 51.48605042 -
180.016 5.98986 50.33495798 -
185.027 5.85624 49.21210084 -
190.033 5.72508 48.10991597 -
195.039 5.59691 47.03285714 -
200.045 5.47167 45.98042017 -
205.051 5.34927 4495184874 -



111

na mdneu  andadumaliies andadumaidhsuulfuena
RNt Alansu TITIGEY TITIGEY
210.002 5.23032 43.95226891 -
215.048 5.11315 42.96764706 -
220.024 4.99965 42.01386555 -
225 4.88809 41.07638655 -
230.026 4.77909 40.16042017 -
235.002 4.67258 39.26537815 -
240.027 4.56841 38.39 -
245.004 4.4666 37.53445378 -
250.029 436697 36.69722689 -
255.005 4.26948 35.87798319 -
260.031 4.17413 35.07672269 -
265.034 4.08095 34.29369748 -
270.012 3.99018 33.53092437 -
275.035 3.90056 32.77781513 -
280.014 3.81361 32.04714286 -
285.036 3.72772 31.32537815 -
290.015 3.64437 30.62495798 -
295.037 3.56202 29.93294118 -
300.016 3.48207 29.26109244 -
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doyawamsannanhminmavesllsunsuiieinses nuuUZIUIZINERMAUIUUTA 5

M odnou  anudadumalies anududumaidhssuulfueina
RiNtT flansu TG TG
0 13.8407 116.2293719
1.00749  13.826 116.1848739 0.123529412
201527  13.7931 115.9084034 0.4
3.01705  13.7566 115.6016807 0.706722689
4.01331 13.7193 115.2882353 1.020168067
5.00957 13.6816 114.9714286 1.33697479
6.00583 13.6214 114.4655462 -
7.00209 13.5374 113.7596639 -
8.02207  13.448 113.0084034 -
9.01833  13.3595 112.2647059 -
10.0146 13.2715 111.5252101 -
15.007 13.0044 109.2806723 -
20.052 12.7461 107.110084 -
25.0355 12.493 104.9831933 -
30.019 12.2468 102.9142857 -
35.0025 12.0061 100.8915966 -
40.0476 11.7689 98.89831933 -
45.0311 11.5365 96.94537815 -
50.0146 11.3102 95.04369748 -
55.0596 11.0874 93.17142857 -
60.0431 10.8706 91.34957983 -
65.0266 10.657 89.55462185 -
70.0101 10.449 87.80672269 -
75.0551 10.2442 86.08571429 -
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na mdneu  andadumaliies andadumaidhsuulfuena
RNt Alansu TITIGEY TITIGEY
80.0386  10.0436 84.4 -
85.0222 9.8485 82.7605042 -
90.0057 9.65739 81.15453782 -
95.0507 9.46911 79.57235294 -
100.034 9.28489 78.02428571 -
105.018 9.10565 76.51806723 -
110.001 8.93033 75.04478992 -
115.046 8.75789 73.59571429 -
120.03 8.58932 72.17915966 -
125.013 8.42536 70.80134454 -
130.058 8.26403 69.44563025 -
135.042 8.10683 68.12462185 -
140.025 7.95195 66.82310924 -
145.009 7.80109 65.55537815 -
150.054 7.65238 6430571429 -
155.037 7.50664 63.0810084 -
160.021 7.36458 61.88722689 -
165.004 7.22529 60.71672269 -
170.049 7.08781 59.56142857 -
175.033 6.9531 58.42941176 -
180.016 6.82187 57.32663866 -
185.061 6.69237 56.23840336 -
190.045 6.56613 55.17756303 -
195.028 6.44163 54.13134454 -
200.012 6.32023 53.11117647 -
205.057 6.20031 52.10344538 -
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na mdneu  andadumaliies andadumaidhsuulfuena
RNt Alansu TITIGEY TITIGEY
210.04 6.08343 51.1212605 -
215.024 5.96813 50.15235294 -
220.019 5.85564 49.20705882 -
225.037 5.74521 48.27907563 -
230.054 5.63627 47.36361345 -
235.017 5.52988 46.46957983 -
240.034 5.4255 45.59243697 -
245.052 532252 4472705882 -
250.002 5.22228 43.88470588 -
255.014 5.12318 43.05193277 -
260.025 5.02638 42.23848739 -
265.037 4.93085 41.43571429 -
270.031 4.83744 40.6507563 -
275.008 474543 39.87756303 -
280.02 4.65497 39.11739496 -
285.031 4.56661 38.37487395 -
290.042 4.47938 37.64184874 -
295 4.39414 36.92554622 -
300.012 4.30999 36.21840336 -
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doyawamsannanhminmsvelilsunsuienses LU UUSZNERMAUIVUN 6

M dnou  anudadumaludes andadumaidhssuulfueina
RiNtT flansu TITIGEY TG
0 13.8407
1.00749 13.826 116.1848739 0.123529412
2.01527 13.7931 115.9084034 0.4
3.01705 13.7566 115.6016807 0.706722689
4.01331 13.7193 115.2882353 1.020168067
5.00957 13.6816 114.9714286 1.33697479
6.00583 13.6169 114.4277311 -
7.00209 13.5235 113.6428571 -
8.02207 13.4238 112.805042 -
9.01833 13.325 111.9747899 -
10.0146 13.227 111.1512605 -
15.007 12.9096 108.4840336 -
20.052 12.6039 105.9151261 -
25.0355 12.3056 103.4084034 -
30.019 12.0161 100.9756303 -
35.0025 11.7339 98.60420168 -
40.0476 11.4569 96.27647059 -
45.0311 11.1866 94.00504202 -
50.0146 10.9244 91.80168067 -
55.0596 10.6671 89.6394958 -
60.0431 10.4176 87.54285714 -
65.0266 10.1731 85.48823529 -
70.0101 9.93644 83.4994958 -
75.0551 9.70408 81.54689076 -
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na mdneu  andadumalies adadumaidhsuul{uena
RNt Alansu TITIGEY TITIGEY
80.0386  9.47801 79.64714286
85.0222 9.25868 77.80403361
90.0057 9.0451 76.0092437
95.0507 8.83575 74.25
100.034 8.63237 72.54092437
105.018 8.43572 70.88840336
110.001 8.24397 69.27705882
115.046 8.05564 67.69445378
120.03 7.87202 66.15142857
125.013 7.69392 64.65478992
130.058 7.51906 63.18537815
135.042 7.34935 61.7592437
140.025 7.18278 60.3594958
145.009 7.02107 59.00058824
150.054 6.86212 57.66487395
155.037 6.70706 56.36184874
160.021 6.55672 55.09848739
165.004 6.40974 53.86336134
170.049 6.26522 52.64890756
175.033 6.12421 51.46394958
180.016 5.98731 50.31352941
185.026 5.853 49.18487395
190.001 5.72252 48.08840336
195.03 5.5944 47.01176471
200.005 5.46932 45.96067227
205.035 5.34701 4493285714
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na mdneu  andadumalies adadumaidhsuul{uena
RNt Alansu TITIGEY TITIGEY

210.009 5.22748 43.92840336
215.039 5.11071 42.94714286
220.013 4.99654 41.98773109
225.008 4.88523 41.05235294
230.01 477628 40.13680672
235.012 4.66969 39.24109244
240.014 4.56539 38.36462185
245.017 4.46394 37.51210084
250.019 4.3643 36.67478992
255.021 4.26684 35.85579832
260.023 4.17147 35.05436975
265.025 4.0782 34.27058824
270.027 3.98701 33.50428571
275.03 3.89772 32.75394958
280.041 3.81026 32.0189916

285.017 3.72521 31.30428571
290.036 3.64115 30.59789916
295.012 3.55953 2991201681
300.025 3.47899 29.23521008
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