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BIHE 7-1

K HZEY — L FDTs I L A7 =25 A< U 7B EESEE

CHAPTER 2

IN A ROOM FIRE
WITH DOORS CLOSED

PREDICTING HOT GAS LAYER TEMPERATURE Version 1805.1

(S! Units)

Project / Inspection
Title:

INPUT PARAMETERS

Compariment Width (w,}
Compartment Langth (1)

Compartment Meight (h.)
Intsrior Lining Thickness (8}
Aibient Air Temperature (T,)

AMBIENT CONDITIONS

Specific Meat of Alr {c,)

Ambient Air Density (p,}

Compsrtmant {¥)

in the Compartment {(m

Volume
iass of the &

Nete: Alr density will aufomalically corract with Amblent Alr Temperature (To) Inpul

THERMAL PROPERTIES OF COMPARTMENT ENCLOSING SURFACES

Interior Lining Thermal Inertia (kpe)
Interior Lining Therma! Condustivity (k)
Intevior Lining Specific Heat (c,)
Interior Lining Density (p)

al then

1t ¥
ik on sefection

FIRE SPECIFICATIONS

Firz Heat Relzase Rate (Q}
Tine after Ignition

i 3600 |sec

Glctate

— B7-1-1-
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METHOD OF BEYLER

ATy= (2 Kyl K D) (Ky Vt - 1e(- Kt

use rise above ambient (K}

inertia (kW/im*
rirvient (kg

closing surfacs boundaries (m™)

Calculation for Parameter K,

Ky = 2 (0.4vkpe) Ay [ mc,

for ponstruction thermal ineitia ec

oo boundaries (m7)

omparbnernt enclo;
= mass of gas in the compartment (kg)

0.28 KWim®-K

K,

Area of Compartment Enclosing Surface Boundaries

Ar= [2W, % 1) + 2 x wo) + 2(ho x 1)]

mpartment height im}
A= 4889.58 m°
Calculation for Parameter K,

Ko=Qlme,

= (.00 kW-Kisec

COMPARTMENT HOT GAS LAYER TEMPERATURE, COMPARTMENT DOOR CLOSED

ATy (2 Ky 1 K,7) (K - 1el- Kol

4 179
Te® 32378 K

Answer

— B7-1-2 —
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BIHE 7-2

KRS —/v FDTs 12 X 2 R F AP A& a2l L 5 A

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

— B7-2-1—
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METHOD OF FOOTE, PAGHNI, AND ALVARES (FPA)

ATIT, = 0.63(Q/(me,T,))" *(h,Ad(me,))**

Whers

= upper layer gas temperaturs rise above ambient {K)
fent sy temperature (K

> of the fire (KW}

antilation flow rate kgfsec)

heat releass
compartment ma;
acific heat of air (koK)

tert { k‘v’if,s’m:-i\’}

convestive hest transfer ¢
Ar = total area of the compariment enclosing surface boundaries (m’)

Thermal Penetration Time Calculation
t, = {pe,/k) (8/2)°

Where

1= thermal penetalion tme {sag)
i o density (kgfm
o specific heal (khkg-K}
g tharmal conductivity (KW/im-K)
(my

ning thickness

to = 6328.13 sec

Heat Transfer Coefficient Calculation

he=  kpcht) fort<t, or {kigy fort>gy

Where

kpo = inte

1= time after ignition {se¢)
Ses tabls below for results

Area of Compartment Enclosing Surface Boundaries
Ay = 2iwex i)+ 2thoxw,+ 2 h, x 1)

Where

total area of the sompartment enclosing surface bou

w, = compariment width (m)
compartment length (m}
compartment height (m}

Ay = 7943.76 m*

Compartment Hot Gas Layer Temperature With Forced Ventilation

ATIT, = 0.63(Q0me, T (A (me,)y ™
ATg=  Ty-T,
Tg= AT+ T,

— Bl7-2-2 —
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Time After lgnition 11} i ATHT, aTy Ty

{min} {sen) KW Ky K} (K}
0 0 - - - 322.00
4 60 8.22 0.01 .88 324.88
2 120 8.18 0.01 3.27 325.27
3 180 843 0.01 251 325.51
4 240 441 0.01 370 325.70
5 300 8.18 0.01 3.85 325.85
10 600 8.07 0.01 4.37 326.37
18 900 04.08 0.01 4.70 326.70
20 1200 0.95 0.02 4.98 326.95
25 1500 0.04 0.02 545 327.15
30 1800 8.94 0.02 .32 327.32
35 2100 8.94 0.02 547 327.47
40 2400 £.03 0.02 5.80 327.60
45 2700 0.93 0.02 572 327.72
50 3000 0.93 0.02 5.83 327.83
55 3300 0.03 0.02 5.83 327.93
80 3600 4.03 0.02 §.03 328.03

— B 7-2-3E —
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OO EREBREREE R 11077,

2B, BARERICERE T A KSR EE T, BOEICR I ARESE LT Y
7#%@%%@%@%%@&@K%D$_mﬁbt —bm_mETét
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U7 OXKFEFNITAE R TIE e <, HBERATRANSED <REFTIERWY,
L, BUESE LT U 7iE, Ao kKGR & FRlic S ) T
PIZERE T 2 KREHIZR I LV . EBFEEITHRAIE 23 &5 4 THORMZRO
REEMHZHE LTV,

X 1-1 U1 5 BEE U7 LRSSV 2 U T oRER (FEX)
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(LERIRFEMR (1,72)
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33 )N 2B BEET U 7 OMCKEEINTER A BE N WAL O D
NERMRIEMEX (1,/2)
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Fe 1 BUEE T U 7 O KKEMIAR D EE L OWGA A O O E R
WA B
X%l 7 %é%y&? ‘§ é;’h(B) (A[) —(B)
[mm] [mm] mm]
JIIN AERFEBBIE > b e 2,275 650 1,625
1 568 | BAERFBREE > b EE 2,275 650 1,625
WEIRT A A > B 1,675 250 1,425
A B AR AR 1,975 550 1,425
B A EIA TR AR B A 1,675 250 1,425
JITN A MERHGEREE > SRR 2,075 500 1,575
251 | BEERWEREIE v NG 2,075 500 1,575
WEIBT A A B 2,000 500 1,500
A BEATR R AN 925 500 425
B AR IR R A 2,000 500 1,500
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RFH 2 R D,
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ERET U T THINER Y 70 5 b ZERNEN RS KX  PEE
T YT LRSS LT Y TRIOENER SR EWVTA SR FRE Y
v NRIEE Y 7 295,
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b. FEEE (BtxR) MONEEORBEE TORGERHICOWT

AT OFER, £ 1 IORTEBVMEE =) 7H OO EmICERET
57— RO 7 — FREE =& — L BESE U7 ORFEROZEM OE
B (BOEER) HMONEEZH T LT 5 KSRENE =% —O~® L U
NEAE =% —O~OIZ B REORMENITIH 2 b OO JEEE
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