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Discussion on calculation method for actual smoke production

HAN Xue-feng, JIANG Jun-cheng
(College of Urban Construction and Safety & Environmental Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: Fire smoke is a general term of gas and suspending granule in the scene of a fire, and it is the admixture
of bumning and decompound offspring. Smoke production lies on the combustibility of combustible substance and air-
supply , etc. Fire smoke has the characteristic of oxygen deficit, poison, dust hazard and high temperature, with the
addition of the light attenuation and funk of fire smoke, so fire smoke is the main cause of casualty in the scene of
a fire, and the design of smoke prevention and discharge is very important in architecture fire safety. Actual smoke
production calculation is the theory foundation in the design of smoke prevention and discharge. Some discussion
was done in this thesis, aiming at the method of actual smoke production calculation in some documents. The au-
thors put forward their calculation method, comparing the two calculation results and concluding that whether the air
was superfluous must be considered in calculating actual smoke production.
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PRI REET ARIELCR, BHAIBRNET RN ELEREER. H THRNED K KBS
AWBHAEE, A HITA KBS FETRMERMBEARTR  H THILESX KFARERKOGE A
FHEX K IIR B FURHAB MR AT TR . MLPRSE SR AR BT HEA TR
Bt Ea, BXBMOERTEN TULHRRAFEREL,

1 @R H
REVREIT R LPRRS A B A, RATFHIAR,
Vy = B[V, +0.0161(a,,, -1V, + (a, - 1)V,] = 4B[V, +1.0161(a, - 1)V,][Nm’/h] (1)

=73 ,Eﬂﬁﬂﬂi‘ﬂ WLFRRHKTR B; 5RMIM RIS SRR ER B MLUHE;

B——R B[R] A S SR E T IR IR BB, ke/h;
Vo—ERESE, TRYRIFELEMRETRE SR, Nm'/kg;
Ve—EitHS &, LR B RYERL S S BRAM T T MBI RNMRSE, Nm'/ks;

V
a,—AHEHEH a, =7:,Eﬂstﬁﬁt%m§‘fc§ V, MEE SRV, WHE, XRH; (o, -1)V, K

HR=RE;

0.0161 RS k& H#,0.0161(a, - 1)V, HERESFHEKERE

FHERY, A FIRDEERD L C,BRELFRNR:

C+0,=CO, (2)

2C+0,=2C0 (3)
NBHEFRE C, AR PRLMBERAR TR, £ NS EEBPHEN, TULERRERERE . B
ALAR(D) #7H R

EE AR, XMEERE, BHWT .

(HAO) RETEERRSBITEMNER LA, MRCESKBEHTARLBRIERLTSBEM LM,
ESSBATE, Vit EAR, BRAEANRTF 1.0161 (a, - 1)V, KBS 4LA RGOSR, BT
ZRTEEPKRNMYEE N, SHASERBROER, RAESRESELARNENBISHESER Vit RO
5

(2) BRFREN C ALK CO, #1 CO KBRS H, BRMB THEN O, BR%, HTHWHE N, RUR
F,00, BRERBRBRE,

2 SEESERBIY

2.1 e, =1 IERTWPNIELFH T2 RGE
MFRAA () HHELERESE R, B
Vy = nB[V, +1.0161(a, - 1)V,]
= nB[0.0187C" + 0.011H" +0.0124W" + 0.007S" +0.008N" + 0.8061V, + 1.0161(a, - 1)V,]

= 7B(0.0187C" +0.011H" +0.0124W" +0.007S" + 0.008N' + 1.0161q,V, - 0.21V,) (4)
2.2 a, <] HPTEFEM
LRFBANSER Y =a, Voo I TREERL, BRRLHRGATSRIERER C LS ETRNORER
nft, B AR E S, H N af L5242 5 0 R,
®C L H S N W RIREAMRYE C,H,S,N,H,0 HAMFRE . %,
1 kg AIRYIPMRBE L SR A

22.4 C"
(1) CO, it Vcoz - 100" 0187C",
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22.4 §'
(2) SO, H BLfk Vg, =332'& %:o.oms‘,

Y
(3) TR H MG KT Vayo" =5 e + 155 =0. 1LY,

TRk S W AR FRAUR IR Vo =222 K 0. 01aw,

ZRPFER d —BEK 10 g/kg, BRZKFHEKFRE

V. K _22.4P0V(:)<d
M0 18 1000

R KB RN Vio = Vio" + Vo' + Vino" =0. 111H" +0.0124W" +0.016la,V,

(4) ERYIP I N AHELRA N, ALV, =224 gognt,

T100 28
S AW N, RV, =0.79,V,,
RGN, B Vy =V "+ V' =0.008N" +0.79a,V,, & kg AT L MBS SR KA

Vy = Vcoz + VSOz + VH;O + VN

= 0.0187C" +0.007S" +0.011H" +0.0124W" + 0. 008N +0.8061qa,V, [Nm’)
MERRSERE
V,' = pB(0.0187C" +0.007S" +0.011H" +0.0124W" +0.008N" + 0. 8061c,,V,) [Nm’/h]  (5)

= 0.0161a"V,

3 WHERIL

BHEREAXTHAIMNESE V, BEEALAKXHHBRNMESE V), 8K (4) BK(5)8:
Vy - V' = »B(0.0187C" +0.007S" +0.011H" +0.0124W" +0.008N" + 1.0161a,V, - 0.21N,)
- »B(0.0187C" +0.0078" +0.011H" +0.0124W" + 0. 008N" + 0.8061a,V,)
= 0.21yB(a, - 1)V, [Nm’/h]
m
V' = Vy -0.219B(a,, - 1)V, [Nm’/h] (6)

4 it

MR () TR, ELXRESEREHERT, M . <1 8, LERTRMESERBREXTREX (D)
MITESR, Ak, ERASERBROHREMZRAUTAR:

(Na, =18, BRAR(S)ITHE;

(2) a, <1 B, ER(S)ITHERKER E, 0L 0.219B(1 - a,) Voo

X, IR E BT RAREF NI RS RER.
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