2 AFAE Hd wiEg 2z disiA, AETFE SAAPS o]&3 EWEE(Heat release
rate: ©]st HRR)S 24T wo] B3 % (Uncertainty) AH4S 93 ARATS ZHo= 3 A4
AsdolgE nygor B3 i vAE MELES =& Y 298] ¢S B B
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1. Uncertainty A& 7|8
AEA7] Ad ME (5784 F AFel= 1100 mm x 2000 mm x 27 mm)ol] gt A B F R A1 &
(ISO 1294905 F3yston o] gk ol HRR Z#gk(Table Dol o 2
3%+ HRR 2F&=S 9% A2 AP Rmgo] 93 HRR 7|ERd
= > 6

nd
aL, olell B3k HRR &2 7FA(Table 2) .2 =Z&3}30+5.

1> o
g
tot
k
it

peak HRR : 735.5 kW (elapsed time :469s)

initial peak initial peak
molefraction | molefraction molefraction molefraction
co,
0.209 43 0.188 27 0.000 64 0.012 50

o] & me gE WA (A), §54H(k), FAH(Ap), GEW £%=(T)), dolEs=2ds(k), 4t

. P
a2 B ooibster AR A 7] 9] @ AE(flow)RE AlEsHE A,

Table 2. Factors on Uncertainty of bed mattress’s fire test

@O MFC : factor on mass flow controller for the ignition burner—output

A ! duct area

k, t air—velocity rate of duct

@ m :
mass flow rate in the measurement duct

T;L:Aﬁ \/m:Aﬁ 2« Ap e p 298 7, : temperature of duct
k, k, 2T, k, . reynolds constant value

P
flow: 0,, co, flowmeter

Ap © pressure gap

@ 0, analyser’s error
@ co, analyser’s error
® E-factor

® molecular weight

201395 FWsuEy 52y 103



Table 3. Principle equation on heat release rate

= the heat release rate from the fire, HRR [kW]
= amount of energy developed per consumed kilogram of oxygen [kJ/kg]
= mass flow in exhaust duct [kg/s]

= molecular weight for oxygen [g/mol]

= molecular weight for air (actually the molar weight for the gas flow in the duct

see Section 5.7) [g/mol]
= ratio between the number of moles of combustion products including nitrogen

and the number of moles of reactants including nitrogen (expansion factor)
= mole fraction for O; in the ambient air, measured on dry gases [-]

= mole fraction for CO, in the ambient air, measured on dry gases [-]

= mole fraction for H;O in the ambient air [-]

= mole fraction for Oy in the flue gases, measured on dry gases [-]

= mole fraction for CO, in the flue gases, measured on dry gases [-]

where
]L[ X() ;:é
En 1- -
. Méw -1 o) M
9= M,
)(02 "
1 - @
a—1 " 1= XCO, X3,
X7, . X, (1= X2, iéf’;
o 1=Xoo, o
X{‘al
2. Uncertainty Result & Discussion
Peak HRRel tja] 718 AEo] HAE=

% NHFFE, k=24149

s
(o)

Table 59 Zo] At&5 o3,
3?% A4,

= (735.

71 &S Table 49 7o

5+ 41.0) kWE &0 4.

Table 4. Contribution to combined relative uncertainty

, olol gk HF 3‘%LF_(‘* 9
o]+ peak HRRel| tjal] ¢F +

) © Relative o Contribution
Quantity, standard “ Relative spnsitivity to combineq relative
Xi uncertainty (%) coefficient gcirtz&)nt}x/
MFC (burner) 0.12 1 0.12
Mass flow (m) 1.80 1 1.80
X()z 0.115 -14.374 4 -0.165 31
Xeo, 1.155 0.001 646 0.001 901
E-factor 2.0412 1 2.0412
Molecular weight 0.577 35 1 0.577 35
of gas species
Table 5. Expanded standard uncertainty U [kW]
measurement Contribution to combined relative uncertainty Combined
relative =1)
peak VFC standard standard
. = Mol ; :
XO2 XC,O2 HRR m 0, co, tactor we?gﬁt for uncer tainty Uncer tainty
[kW] burner U
0.193 0.012 735.5 1.80 -0.165 | 0.001 2.041 | 0.577 0.12 2.793 20.5 kW
Expanded Uncertainty U (k =2, approx. 95% Confidence level)
F1) BESHC = (BANNEZSST » FNYUES)/100 41.0 kW






