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FLAIR/FLAIR-EFS

FLAIR / FLAIR-EFS Start New Case x
PHOENICS G)ﬂEBU}Eﬁ;\L’%ﬁHUIO) jt\ iWarning' This operation will wipe out existing settings
Eﬁ:ﬁ{ﬁ uRnTTﬁ'ﬁh% HVAC ﬁi?b ESEVE As.a case' first if you wish to save ycurseh‘jngs..
N, KR, BB OILEUCE/RT D opencase i
(L_ N WﬁBBJ:Um‘ﬁBUILTL_C Iml}ltbn &:‘:;L @ in current directory
O)/\l l/—/EI /*AZ %*IE4 3_53:9 " in case directony
[CEETESNTUVET S

Choose menu options

Coro
FLAIR
FLAIF% EFS

~Delete intermediate step files

This will sane

[T Solution output (phi) files

HVAC : Heating, Ventilation, and Air Conditioning

I Graphical monitoring (gxrmoni) files

(Hg}%\ }ﬁé_?_\l\ BCJ:UEEEEJ) [T Particle tracking (gentra) files
EYDERE. B, BLOZERICEATLIVRTLER
T DZESR %onmyz%Amuw@aﬁgzi = Cancel_|
NN=R=== 7. ~ \‘g‘E/: avan E:él: Par/an
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FLAIRGSEAXA—1—

Diomain Settings ? x
Geome‘tr‘yl Model s | Properties Initialisation | Help | Top Menu

Sources | Numerics | Output | Less |

Equation formulation Elliptic-Staggered |

Lagrangian Particle Tracker (GENTRA) OFF |

Solution for velocities and pressure (o1l |
B F Ener Equation TEMPERATURE TOTAL
B o e |

Turbulence models Chen-Kim KE settings |
$E§q Radiation models OFF

77 ‘/@J{’E'ﬁ Fan operating point OFF
Q/X -7_- A jJ _— 7“1’FE£ System Curve OFF

5%%%*”:%& Solve pollutants settings

|

I 7 A ‘/“}l/E'I'ﬁ Solve aerosols settings |

E?ﬁ-\tﬂt& Solve smoke mass fraction OFF |

55,‘;"0)%-'—% Solve specific humidity OFF |

'I*E*E % Comfort indices settings |
Solution control / Extra wvariables se‘ttingsl
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FLAIR-EFSEETEX_"1—

Diomain Settings ? X
Geometry Models Properties | Initialisation Help Top Menu
Sources Numerics Output Less
Solution for velocities and pressure i) |
Energy Equation OFF
Turbulence models Chen-Kim KE settings
ELO)EQEE Wind control parameters settings

5%%%*}]:%& Solve pollutants settings
5&&0)%1-% Solve specific humidity OFF

-I*E*E*% Comfort indices settings

%FLAIR-EFSTIEFHRADF 7oz 7 FHAERESNTWET
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PHOENICS CoreX—=1—&DE\L)

FLAIR/FLAIR-EFS (3. AICKDRE. [PRuEEIEZ. TE. kLS
A JOZEFRAmE LO. N RTU> 05—, ﬂLﬁﬁtHiﬁyT_
. KI%GDI_EE%TEKTF&E%TE\ MERODMm., RECNSZREGE
(L_EI: L—I_IE\ nT%T%%%é&@%; 7|'7/IU I\'\)DDT%:ET)I/b\ Kntb\
Dm0 CoreX=1— E(FERDFET,

D B\ : & it DEE (C DUV TDRIED
2% HIRSAR % 8~ 16 5MICHF TRUIER, FH
v Tl o INSDIECUDDTDr> FO—-X (WIND

ROSE) &6UL\D,

''''''''''
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FLAIR/FLAIR-EFSEAR# 72z 7 b

@ Diffuser : #axd. WH UL
@ Fire : NKXBFDTE

@ Jetfun: >Twv hI7>
@ Spray-head : XU >2=—[GENTRA]
® Rain : [FM[GENTRA]

® Parson : Af (E{R)

@ People : \[E (5

Terrain : 5z

@ Room : BPEDIEKMOIEN - FIT9RE Z H D
Airvol : ZEREOBE&KEEN - FIRE Z
@ Raingauge : =5t (Viewer)

«CFD Works CIIERECEEFBADTITEELL T W
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DREZRDET

\l

Fan flow characteristics xNEL 7 7 > ICB L T ;t FAN
BIEOEE. A7 7 ICBEL
e . —_— TIIFTBEEAND 7 7 12T
- ~ | || 6}_77 e:&wﬁrjam%@m
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o T LExd
f o S
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oy &0 | B _ _
5 bl
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0 10 20 30 40 S0 B0 70 80 S0 100 110 114

Volume flow rate (m*3/5)
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BEAREELRIREERENRED OV R T LR EERT 5 HEE
BEINICEARHBORPESEITRELZZEEL TERHNEZITVL. 77 VAROEREZHE
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System Curve Calculation Settings Previous panel
Minimum Fan flow-rate |1_DDDDDG m**3/h
Maximum Fan flow-rate |1_1DDDDG m**3/h
Number of points between Min/Max |{]
Number of sweeps for each flow rate |5ﬂ
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RAS A DHZADIEBERNZMEICITIHDTY
LEFRBIEZNZTNF v UTHR (BR) LOLEEERZET

Pellutant settings Previous panel

Pollutants are solved as the mass fraction of each species, with

units kg/kg mixture. Up to 5 species can be defined here.

ID Status Name Molecular weight

0 ON | Carrier |28.97007

1 OFF | c1 | 28.97007 |
2 OFF | C2 | 28.97007 |
3 OFF | C3 | 28.97007 |
4 OFF | c4 | 28.97007 |
5 OFF | ch | 28.97007 |

Include in gas density calculation ON |

Detailed solution control settings for these variables can be made
from 'Models - Solution control / Extra wvariables'. More pollutant

species can be added there.
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Aerosol settlings Previous panal ]

L2

Formally, aesrosols are solwed as the mass fraction of each species,

with units kg/kg mixture. It can be convenient to solve for mass fraction
normalised by inlet value - i.e. set all inlet values to 1.0

Up to 5 spacies can ba defined here.

ID Status  Name I!uns.'iLtvl i “1“"‘7““:. ke e . i fuie D ED §E1q‘%.% 0) II:I:II jJ

: T e | e £ e VD  EEHEEDLS
s E | | : 00001 : o ; : TR *ﬁ?@lmEEIHTFEﬁa)HjjJ
o e ' e VS HFDRY v FREDHS

Datailed solution control sattings for these variables ocan ba made
from "'Modals - Bolution control f Extra wvariables'. More asrsosol

spacies can be added there.
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Smoke Settings { Previous panel |

PRIERL (J/kg-fuel )
The solwved smoke concentration equation, SMOK, has units %XEJ W Hfu ‘j kg fuel

of kg/kg of mixture. It is products of combustion. \‘
RN BS7 3R RS
Heat of combustion (Hfu) |2.5000E? {(J/kg fuel) Update Rox |

Radiative heat fraction [0.333333  (Qradiative/Qtotal) ° ﬁ%@%ﬁ% Ys (kg'partiCU|ate'SmOkE/kg'fUEI )
Particulate smoke yield (Y¥s) IW (kg smoke particles/kg fuel) N =

Stoichiometric ratio (Rox) [1.908397 (kg oxygen/kg fuel) ° 4'3?%?.’"%1:': Rox (kg-oxygen/kg-fuel )

Mass specific extinction coeff (Km) IW {m*2/kg particulate smoke) . L

Visibility can be estimated from the function: [} %{lgﬁ@ [ﬂ%%& Km (mZ/kg-particulate-smoke )

Sight length =max (0, min(Dmax, A/ (Km*Smoke particulate density)))
Sight length for light-reflecting objects (SLEN) OFF
Sight length for light-emitting objects (SLN2) OFF
Optical density can be obtained from: OD = Em*Smoke particulate density/2.3
Optical density (OPTD) OFF

Derived guantities
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TREETE

Domain Settings -— L7 [

. i = s, i = . —

Humidity Settings Previous panel |

The scolved specific humidity equation, MH20, has units
of kg/kg of mixture. It is the mass fraction of water

Vapour.

The following derived ¢uantities can also be activated:

Humidity Ratio (HRAT) ﬁﬁj{l’iﬂg OFF g water/kg air
Relative Humidity (RELH) HY R E OFF %

Wet Bulb Temperature (TWET) 5&;}"25&,% OFF deg C

Dew Point Temerature (TDEW) Eﬁglﬁ\iﬂlg OFF deg C
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ZR (BFEUN) EE (TAIR) FHFESRSREBE (PMV)
{kRGBE (TAPP/TAPR) FRIFEE (PRD)
HARBHI[MREHR (UTCD & FE#E (PPDR)

R EiRE (TRES) ZERRIRE (WBGT)
AEFNEMRERER (PET) Eh{RE (CP)

mRiE# (TSIB) FiHZERE (AGE)
FHlEhsE£EMHDIER (PLOS)

HITEORICKDHEME
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FLAIR®DTutorial

| Load from libraries bt LI

=

PHOENICS Input Libraries

=@ FLAIR library
e Smaller cases

2 Larger cases

Information
------- HOTBOX library "
------- SAFIR library ance
------- ESTER - Electrolyic Smelter
------- VIRTUAL WIND TUMMEL Library OK I
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A4F VU R)\Y O -——RK—I)ILDasEr  tutrial-1

Temperature, *C Swasp 4559
24 o Probe walus
2315 19, Fagan

22:08 Avarage value

1.7% [5 6. S63TE
21 .63

28,25
19.54
18.75
18 . o
17.1%5
16,58
15.75
15, &
14.25
13.58
1275
12 o

HROERRMEFZZET D
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ZAD/\RIIVE—F([CKLBEIMEE  tutrial-2

Temperature, °C Sweep 1600
24.00 Probe value
23.75 20.91125

23.58
23.25
23.08
22.75
22.58
22.25
22.88
21.75
21.58
21.25
21.88
28.75
28.58
28.25
28.88

Surface value
21.00800

A room with two radiators

FLAIR
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EAEFEIIOREIEFE tutrial-3
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EZENTNRDEEUEZIRDRE - ) tutrial-4

Temperature, °C Swaap LOOS

18234 Probe walue
1731 7445816
15683 L
1484
1381
1268
1455
1242
28
216
7a%
500
476
363
25877
137~
24

| Z

Bvarage walue
134 G636

FIRE
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ZENDOXBEXHSICKLDEEDM tutrial-5

Temperature, °C
28.912
208 .855
28.798
28,741
28.684
20.627
28.570
28.513
28.456
28.399
28.342
208 .285
20.228
208,171
28.114
208.857
20 .08

[

A room with Sunlight
FLAIR
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EFRDEBARFDI 7 ICcKDmE  tutrial-6

Temperature,
20.400
208.375
20.350
20.325
20.300
20.275
20.258
20.225
20.200
20.175
20.150
20.125
20.100
20.875
20.850
20.825
20 .000

FLAIR

°C

A cabinet with a fan

T

Sweep 10088
Probe value
28.98895

Surface value
28.10000

N

ICFv7
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I\ I —ALTHORESHT tutrial-7

Temperature, °C Sweep 2088

26.08 Probe wvalue
25.62 21.38601

25.25 Surface value

24.88 24.00000
24.50

24,12
23.75
23.38
23.808
22.62
22.25
21.88
21.58
21.12
28.75
20.38
20.88
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EVvIOREDORE tutrial-8

Pressure, Pa __: _Sweep 1EIEBB
6.96 e :'Pr"'_;:}be velllue
6.03 . -0.429582
5.9 - R
aas |
3.22 — _
2.28. o
1.34—

o.40

-9.53 e

-1.47

-2.41

-3.34 o
-4.28

FLAIRy Flow over Big Ben

--6.15 =
-7.89
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EANKITOREDIEE EBDESHCDWT  tutrial-9

MASS Time 18.00000 s
2.08E-04 Probe walue
1.88E-04 1.08E-28

. 1.75E-84 Surface value
SMOK Time 18.80808 s 1.63E-84 1.980E-5
6.61006 Probe value 1.50E-84
@.009%20 8.605144 1.37E-084
0. 00800 1.25E-04
Surface value 1.12E-04
0.08700 0.005000 1.80E-84
0.00600 8.75E-85 -
0.00500 - j 7.50E-85
0.00400 025795
5.00E-85
0.00300 3.75E-@5
0.808200 2.50E-85
0.00100 [ | 1.25E-85
0 .60000 9.00E+00 .

7| Z
e N L

FLAIR Fire-Spray in a compartment

Fire-Spray in a compartment
FLAIR
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7 >&bD) tutrial-8

Temperature, °C Time 18.08800 s
386 Probe value
288 208.00849

260 Surface value

240 200.0000
220

208
188
168
148
128
108
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tutrial-11

Tenperature, aC Time 312.9091 =
297.9240 Probe value
280.8862 186.9282
263.8085 Average value
246.7307 98 .3492(0
229.6930
212.6352,,

185.57735
178.51597
161.4620
144.4042
127.34635
110.2887
93.2309%9
76.17325
39.11543%5
42.03773
25.00000

FLAIR Tunnel Fire
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HVACDEF TDFLAIRDM!

[ e |
Ln_.l

Eﬁﬁ Velocity
m,/ s
‘ .0.5
0.4

0.3
0.2
0.1
0.0
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