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AL 7-3

KIS — b FDTs (& K 2 ST 2 e TH AT IR R4

AR REGL,
S s,

= CHAPTER 2. PREDICTING HOT GAS LAYER TEMPERATURE
IN A ROOM FIRE Version 1805.1
WITH FORCED VENTILATION (Sl Units)

COMPARTMENT WITH THERMALLY THICK/THIN BOUNDARIES

Project / Inspection Title:

INPUT PARAMETERS
COMPARTMENT INFORMATION

Compartment Width {w.}
Compartment Length (1)
Compartment Height ()

Interior Lining Thickness (8}

AMBIENT CONDITIONS

Ambient Alr Temperature {15}

Specific Heat of &k (g,
Ambient Alr Density {(0,)

gim
THERMAL PROPERTIES OF COMPARTMENT ENCLOSING SURFACES
Interior Lining Thermal Inertia (kpo) KW/im®-K)sec

Interior Lining Thermal Conductivity (k)
Interior Lining Specific Heat (cp)
frterior Lining Density {p}
Mote: Alr density wil automatically correct with Amblent Alr Temperature {

m—

THERMAL PROPERTIES FOR COMMON INTERIOR LINING MATERIALS

croll 1o desired material then
tick on selection

COMPARTMENT MASS VENTILATION FLOW RATE

Forced Ventilation Flow Rate (m) 3667 |nrsac

FIRE SPECIFICATIONS
Fire Heat Release Rate (Q)

Caleilate

— B7-3-1 —
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METHOD OF FOOTE PAGNI AND AL’VARES (FF’A}

;‘\Tg!Ta = 0.63(QU(mc,T,))" A(hyAd(me,)) >

Whers
ATy = Ty~ To= upper layer gas temperature rise above ambient (K)
T; = ambient air temperature (K)
& = heat release rate of the fire (kW)
m = compartment mass ventilation flow rate (kg/sec)
specific heat of afr (kddkg-K)
b= convective heat transfer coefficient \‘kwm?-m

AT total area of the compartment enclosing surface boundaries (m’}s

Thermal Penetration Time Calculation

t, = (pe,/K) (8/2)°

Where
= thermal penstration time (sec)
= interior lining density (kg,’m‘ys
= interior lining specific heat (kJAg-K)
k = interior lining thermal conductivity (KW/im-K)
& = interior lining thickness (m)
b, = 6328.13 sec

Heat Transfer Coefficient Calculation

b= Nkpefty  fort<t, or (ks fort>t,

Whers
iy = heat transfer coefficient Ua‘\;’\/x‘m’)-%\’i
kpe = interior construction thermal inertia (KW/m™-K) -sac
(a thermal property of material responsible for the rate of temperature rise)
t= time after ignition (sec)
See table below for results

Area of Compartment Enclosing Surface Boundaries

Ar=  2(Wex ) +2 (hex wo) + 2 (hox )

Where
Ay= total area of the compartment enclosing surface boundaries (mﬁ
we = compattment width (my)

compattment length (m)

b = compartment height (m)

Bo= 7943.76 m’
Compartment Hot Gas Layer Temperature With Forced Ventilation

ATy lT, = 0‘63((311(7“0@1”3}}3'?2(?1kAT[(mCQ)}'Q'%
ATy = Ty-T,

Tg= AT +T,

B7-3-2
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Time After Ignition (I} iy ATIT, ATy Te

(min) (se0) (KWim?-K) (K) (K)
0 0 - - - 322.00
1 60 .22 0.01 2.88 324.88
2 120 .16 0.01 3.27 325.27
3 180 413 0.01 351 325.51
4 240 .11 0.01 3.7 325.70
5 300 4.10 0.01 3.85 325.85
0 600 0.07 0.01 437 326.37
13 900 0.06 0.01 470 326.70
20 1200 0.05 0.02 4.95 326.95
25 1500 0.04 0.02 543 327.15
30 1800 0.04 0.02 5.32 327.32
35 2100 0.04 0.02 547 327.47
40 2400 .03 0.02 5.60 327.60
45 2700 .03 0.02 5.7 327.72
50 3000 .03 0.02 327.83
58 3300 .03 0.02 327.93
80 3600 .03 0.02 328.03
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