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The Analytical Study of Fire Properties in Atrium Space
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ABSTRACT

Atrium being on fire, the flame is spread vertically, the methods of fire
protection and the standards of security are different respectively. Therefore,
in the case of atrium, it has many problems on the fire protection and the
application of statute according to the space properties. So it is important to
analysis, atrium being on fire, fire properties to space properties., From these

points of view, the purpose of this study is to analysis the fire properties of
atrium,
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ARRAY z&Heze 4 (2.1), (2.2), (2.3)& ol88M & u, vE T3
= AR Wy, 4 (2.4), (2.5)E2RH 429 ZEHFE T T 4 2.DER
H 42 Fahe A 3y 2 sHAV Yy, B dFdAME FAANMY AR
7t ol AL B FA49 Wy-g ol &¥ty,

ol gte]l Yeldle Z1xAMEA AL =98,

1) Equation of continuity

au/ax + av/ay = 0 —(2.1)
2) Equation of motion (Navier - stokes’type)

au/at + u(au/ax) + v(au/ay) = -1/p(ap/ax) + vV2u (2.2)

av/ot + u(av/ox) + v(av/ay) = -1/p(op/ay) + vity (2.3)
3) Stream function

vz(p = -w e ererenes e e ...(2.4)
4) Vortisity transport equation

aw/at + u(aw/ax) + v(aw/ay) = 2w + gB(aT/ox) (2.5)
5) Velocity

u = ag/ay (2.6)

v = ~ap/ax — 2.7)
%) Equation of energy

aT/at + u(aT/ax) + v(aT/ay) = a(a2T/ax2 + 92T/ay2) ————wm——-—m—(2,8)

2-2, KX FAH

ANzxAudA A e 2AE g7l dsiA x-Y AL 24 i 58, j T ¢
sl #5 F(XY)E F(iAx, jAY)E Jerdc, orldA x=isx, Y=jay (=0, 1, 2, ...,
j=0, 1, 2, ... )2 JYEWIE, 1, j € x, v $¥9 A o).
S AL AR FYRos WYsE dS1 ol d9
1) Equation of Stream function
9.5 = 1/4(ote1. ’ P1-1.5 + ol jer + ol 5-1 + Ax201, ) e (2.9)
2) Vortisity transport equation
oltd = (ar/ax2 (el + ol o+ ol ger - ol gor - 40l ) + el
- (At/4ax2){ (ol 5o1 - o1 5-0) 0T er. i - @f-1 i)
- (oYers - ol DGl e - ol o)
+ (At/28%)gB8(Th+1. 5 - Ti-1.3) — (2.10)
3) Equation of Energy
1) = (at/ax2)a(tler, i + T1-1.5 + THjer + T g1 - 418 5) + TE.;
- (At/aAx2){(o). jo1 - o). - 1)@ + -1 5)

- (olery - ol D@t e - 150 e (2, 11)

4) Velocity
ul,j = (1/728x) (el 541 - 97, 5-1) (2.12)
vi 5 = - (1/28x)(eter. 5 — 91-1.3) (2.13)
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o7 M, ¢; BEHSF, o =, u; xAF 5 @/s), vi y Y F&5@ss),
T: €%(°C), P; t¥(kg/cm?), g; TYHNE=(n/s2),
8; AAPAZAF/Kk), o3 WE(kg s?/mt), v; FHAAF(w2/s)
a; SEAZAFCEEHNE)@2/s), ki G¥ =& (kcal/h-m- °C)
h; 949§ (kcal/h-m °C), c; H¥]d(kcal/kg-°C), At;A|ZFF £ (sec)
Ax; AEAAZEZH (D), Ay; AEAXTE (n)
£ yehd,

2-3, 271 9 FAxA

B oAty AAZAEL 2 19 vEhdia, 271208 #® 19 JERAY,

Adrde A9ndy A 213202 Fg, o, HAe olEYLY FYR
A gAggn 7Aste AdA G JdolME #FHE r diAE oF7] Wi ABY] ol
Agrde 1/28 Asad,

CAB) ¢i,5 = 1,2(18x)
wi,j =0
Ti,j = Tatmosphere

Pi,j-1 2 Py, jet = (Patwosphere)(24x)

<BC)> a¢/an=0
aw/ an=0
8T/ 8n=0
ap/an=0

<CD> ¢i,3 =0

ot,§ = -(3/8y2)(p1,5-1 - 91, 5) - (o1, 3-1/2)
faes Ti, g1 = T, j-1 - (CHAY/K)(T1, 5 - Tw)
LiE-RR Py, jey = P13y - (anos;horo)(ZAx)
<DA> ¢i.5=0
01,5 = -(3/8x2) (9101, 5 = @i, 1) - (0ieg, §/2)

Ti-1.4 = Tier, g = (2HAX/K)(T1,§ - To)
Pi-1,§ = Pley,j - (Pumosphoro)(ZAx)

%Y 1, Boundary Condition

E 1, AlEHolMe o] §7 YUY HolE

Time Interval 0,0005]| |Temperature Atmosphere 30
Mesh Interval X-direction (0,05 Pressure Atmosphere 1.03323
Mesh Interval Y-direction |0,05 Volume Expansion Coefficient |3,48 X10-3

2-4, FAHG AdEA

Ao o] thie AL AR P,

diHe] AHE Auldie Falgd4<l Prandtld = fHeat Transfer(FREEH 9),
Table A-5¢] ZAE T Pr=0,72 714, FRPAFS ¥/ AFE F434 4
A Addag vgez FHA AF(v)=0.7, G F(a)=1.022 7}F g},

ag 29 a3 ALEEEE VR,
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di_tota) += dt

29 2. Flow Chart
. o4t AP AAs}e] ula

ol elFAE HES /] 8l Addde Avdae] vng 24 3, 4, 59 4
gy, =3, 4P AANLEE olgFHow A8y Y& SN A1LE nde] 3}
Aes &AAH AXNF ¥ 3-1, 4-1, 5-1¢] JEARYG,

O 3, 400 A4 e AT xidM &3¢ Ho Audus 4ydye
vetdit, Fuz 3ge] 4 JFAE g4 Jehfo] Himrt Lol B stgr,

o] AyoA HY, HFAxJde AdYLEJHL Swsa ANFHLE 7Eo] <
2 glov Alzto]l A4 E giAlz 24AlE vitm g, E2F, 29 48deE 29 30] A
ARG APAHR SASL UG, &, HYSEYYRRLERE AL R 2
B ZA3N Aol A 29 ZHHEG AdAHo gt AL 4 F Y,

2y 59 BAA WA YEALxe A4tdne AHPANE viwsle Vepdc,

o] 2gdAM BHE, IY 3, 498 W BE ¢ 4 UE v Po] YA WEY
ex e gAY R xHc ¥ASA P, ANdae JHEAHE vuEgEA A
Lol ti ol gjou, HALES FHIA BEstrl AlFEe AAH, & 138 o]
FHE 20271 A9 dAstn vk, 2En SAH YResHET WA WEHLE
o Aitdast dddgel o si7ndAT &S ¢ 5+ Uo.
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1) olEZ &9 BALEE FA3IE Progrand CAUOlR AAstm, 1 Prograng o
43 A4ad A48 APdae viwsly dof AHUdE o259 BHIAHE o= Ax+E
A=Ay, wdeA, olE Y A=Y L A4S Fild - Axe HEE +
g Alg €.

2) gAY Wi AT AAAAN FAY e ALARS) dPARE winsd B
9, FAx7de AYLERML gz ALAFZAL J]Ho] tgi Qo Ajzte] A
F2 YAz 24 7tz A,

3) WAl YEY 2+ HAd Wiy 2xud dAsA Yo, Addae A
2243 ALde 4 ZHolzt Aeu, FAL=I FHEFA el AF¥sle AA,
Z 138 o|ZRE 20871A+ A A5ty eS¢ F A, A

4) FAAAFY dgaAsY g £4 A A AWIANA AYAN A, F
HRAAF(@)=0.7, FIAF(@)=1.022 7AF}IYE wWe sAAecdde] AqA@ANS
7t & 4T S-S ¢ & AN, wEAA, o R o} FAY FHY A
LA A o] FEL oLt Ao A& Holgtn AFGEY,

B A3t A JETLY 2t HzEIgdeY, 95 - f&- 2E8Ss

T9 X Ui FHo) sttt AGdEY, 181 otER] & 4R Eo uig
olo] Wale] wWaE YA ¥TE 23X AFAANZ GAET,
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