Teoria do Fogo (22 parte)

Conducao

Conveccao

Transmissao de Calor

Radiacao



“E a transferéncia de calor dentro de um mesmo corpo sélido,
ou entre dois corpos sélidos em contato direto”.




Conducao L , , |
E funcdo de fatores como a area que esta sendo aquecida,

diferenca de temperatura entre os corpos e a
condutividade do material.

l Material IC'DIId utividade térmica [J/s/{m-K)] ou [Wi{m.K] |

Prata 425
Cobre 398
Aluminio 237 —  “condutor”
Tungsténio 178
Ferro al3 B
Vidro 0,72-0,88
Agua 051 o
Tijolo 04-038
Madeira (pinho) 011 -014
Fibra de vidro 0,048
Espuma de poliestireno 0,033
e 0.026 “isolante térmico”
Espuma de poliurstano 0,020
Folipropileno 0,25
Epoxi 030 )




Elevada condutividade ajuda ou atrapalha?

Deve ser usada na presenca de reacdes exotérmicas
Ajuda
Eficiéncia da troca de calor

Isolamento térmico, protecao contra o calor
Atrapalha . .
Aumenta propagacao do fogo por conducao



Conducao L , , |
E funcdo de fatores como a area que esta sendo aquecida,

diferenca de temperatura entre os corpos e a
condutividade do material.

Material Condutividade térmica [J/s/{m-K)] ou [Wi{m,K]]
Prata 426
Cobre 398
Aluminio 237
Tungsténio 178 ISOlante térmICO
Ferro al3
Vidro 0,72- 0,86
Agua 0,61 X
Tijolo 04-038
Madeira (pinho) 011 -014
Fibra de vidro 0,046 . = .
i — 205 Resisténcia ao fogo
Ar 0,026
Espuma de poliuretanc 0,020 Exemplo:
Polipropileno 0,25 Espuma de isolamento térmico.
Epoxi 030




Conduzir ou nao
o calor

Propagacao x Condutividade x  Resisténcia ao fogo

Propagar ou nao Resistir ou
as chamas nao ao incéndio

Alguns revestimentos sao projetados para ndao propagarem
as chamas, embora nao resistam ao fogo.




Trocador de calor para Manta contra fogo
reator de reacao exotérmica

Conduzir ou nao
o calor

Propagacao x Condutividade x  Resisténcia ao fogo

Propagar ou nao Resistir ou
as chamas nao ao incéndio
Porta corta-fogo

Isolante térmico do
ar condicionado

Alguns revestimentos sdo projetados para ndo propagarem
as chamas, embora nao resistam ao fogo (Auto Extinguivel).
Exemplo tapetes e tecidos especiais.




Conveccao

Correntes ascendentes (no caso ar).

Convection

Cria correntes ascendentes que levam a fumaca e gases da queima.
Aquece as areas acima do fogo.



Os gases guentes sobem (conveccdo). Esse efeito é fundamental
para entender que os incéndios tendem a subir.







Embora, a queda de objetos
em chamas e o vento
possam alastrar o incéndio
para baixo.

http://oglobo.globo.com/mundo/incendio-atinge-predio-residencial-de-79-andares-em-dubai-15399440



E a transmiss3o de calor na forma de onda, no caso através do ar.

Torna-se uma forma de transferéncia de calor muito relevante para
grandes incéndios, podendo promover a ignicao de objetos afastados
das chamas.

Radiation







Definicbes Basicas

Flash Point ou Temperatura de Fulgor: é a menor temperatura na qual existe geracéo de vapor
suficiente para criar uma mistura inflamavel. Porém nessa temperatura a queima é rapida e nao se sustenta.

Fire Point ou Temperatura de Combustao: é a menor temperatura na qual o vapor sobre o liquido
queima de forma continua uma vez tendo sofrido ignigdo. A temperatura de Fire Point € alguns
graus superior a de Flash.




Definicoes Basicas

mash Point ou Temperatura de Fulgor: € a menor temperatura na qual existe geracao de vapor \
suficiente para criar uma mistura inflamavel. Porém nessa temperatura a queima € rapida e nao se sustenta.

Fire Point ou Temperatura de Combustao: é a menor temperatura na qual o vapor sobre o liquido
queima de forma continua uma vez tendo sofrido ignicao. A temperatura de Fire Point é alguns

graus superior a de Flash.
/

Most tables of material properties will only list material flash points,
but in general the fire points can be assumed to be about 10°C higher
than the flash points. However, this is no substitute for testing if the

fire point is safety critical.
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Annex 2

Flammability limits, flash temperature and heat of

combustion (higher value) for different substances

Selected from:

'Sax, N.L, Lewis, R.J. Dangerous Properties of Industrial Materials. Seventh Edition.

Van Norstrand Reinhold. New York, 1989.

Suzuki, T., Koide, K. Correlation between Upper Flammability Limits and
‘Thermochemical Properties of Organic Compounds. Fire and Materials 18 (1994) 393-

397,

Substance LFL", % vel. UFL, % vol. Flashtemp.”, K AH™, klkg'
Acetaldehyde 4 57 2354 17344
Acetic acid 5.4 16 3159 15422
Acetone 26 128 2554 31360
Acetylene 25 #2 2554 49907
Acrolein 28 31 <2554 -
Acrylonitrile 31 17 2720 33718
Allyl bromide 4.4 73 2720 -

Allyl chloride 29 1.2 2415 -
Aniline 1.3 - 3431 37027
Benzene 1.4 8 2620 42266

1.3 Butadiene 2 115 197.0 46966
Butanal 25 12.5 266.5 34841
Butane 1.9 85 2131 49510
Butanol 1.4 11.2 308.1 36809
|-Butene 1.6 93 2109 48419
n-Butyl acetate 1.3 15 2654 30887 i
Butyl chloride 1.9 10,1 2637 - |
Carbone monoxide 12.5 74.2 - - ]
Cyelohexane 1.3 B4 256.1 46970 |
Cyclopropane 24 10.4 - 49698
Diethylamine 1.8 10.1 2551 42033
Diisopropyl ether 1.4 19 2454 39571




Substance LFL', % vol. UFL", % vol. | Flash temp.”, K | AH™, kJ kg™’
Acetaldehyde 4 57 2354 17344
Acetic acid 5.4 16 315.9 15422

| Acetone 2.6 12.8 255.4 31360
Acetylene 2.5 82 2554 49907
Acrolein 2.8 31 <2554 -
Acrylonitrile 3.1 17 272.0 33718
Allyl bromide 4.4 73 272.0 -
Allyl chloride 29 11.2 241.5 -
Aniline 1.3 - 343.1 37027
Benzene 1.4 8 262.0 42266
1,3 Butadiene 2 11.5 197.0 46966
Butanal 2.5 12.5 266.5 34841
Butane 1.9 8.5 213.1 49510
Butanol 1.4 11.2 308.1 36809
I-Butene 1.6 93 210.9 48419
n-Butyl acetate 1.3 7.3 265.4 30887
Butyl chloride 1.9 10.1 263.7 -
Carbone monoxide 12.5 74.2 - -
Cyclohexane 1.3 8.4 256.1 46970
Cyclopropane 24 10.4 - 49698
Diethylamine 1.8 10.1 255.1 42033
Diisopropyl ether 1.4 7.9 2454 39571

Fonte: Annex 2 Flammability limits, flash temperature and heat of combustion (higher value) for different substances

Industrial Safety Series, Volume 8, 2008, Pages 335-336



Dimethy] ether
Dimethylamine
Ethanol

Ethyl acectate
Ethylene
Ethylene oxide
Formaldehyde
Furan

Gasoline
Heptane
Hexane
Hydrocyanic acid
Hydrogen
Isoamyl alcohol
Isobutane
Isopentane
Isopropyl alcohol
Isopropylamine
Kerosene
Methane
Methyl acetate
Methy] acrylate
Methy! alcohol
Methyl chloride

34
28
33
22
27

2.3

1.3
1.05

1.2
5.6
4.1
1.2
1.9
1.4
25
23
0.7
53
3.1
2.8

8.1

27
144
19
11
36
100
73
14.3

7.1
6.7

1.5
40
74.2

8.5
7.6
12

10.4

L5
16
25
36.5
17

232.0
2554
286.3
268.7
253.1
358.1
237.6
227.6
269.3
250.1
2554

315.9
<222.0
284.8
2359
R3R8.7 - 358.1
50.6
263.1
270.4
285.4
<273.1

31702
39239
30588
25804
50310
29687
19008
31006

47711
48671

49363
48893
34126
40315

55505
21978
24377
23845




Methyl chloride

Methyl cyclohexane
Methy! ethy!] ketone

Methy! formate

Methyl methacrylate
Monomethyl amine

Octane

Pentane
Propane

Propyl amine
Propylene
Propylene oxide
Toluene
Triethyl amine
Trimethyl amine
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene

8.1
1.2
1.8
5.9
2.1

4.95

1.5
23

2.4
2.8
1.27
1.2
2.6
1.1

1.1

17
6.7
11.5

20
12.5

20.75
4.7
7.8
9.5
10.4
10.1

37

11.6
13.4
22

<2731
269.3
267.6
254.1
283.1
273.1
286.5

< 233.1
168.7
235.9
165.4
235.9
277.6
2606.5
266.5
265.4
265.1
208.1
290.1
208.1

46855
34374
16703

34936
48250
49017
50338
40535
48902
33459
42847
40859
41330
24566

43276
43292
43282




Nao confunda Flash Point e AIT

FLASH POINT AUTO-IGNITION
Lubricating Qil 300°F 783°F
Fuel Oil #6 150°F to 270°F 765°F
Diesel 100°F 494°F
Kerosene 100°F to 130°F 410°F
Gasoline -36°F to -45°F 536°F to 853°F

http://www.amerex-fire.com/system/document/file/92/Fire and Fire Extinguishment.pdf




Liquido inflamavel x Liquido Combustivel

3.3.33 Liquid. Any matenal that (1) has a fluidity greater
than that of 300 penetration asphalt when tested in accor-
dance with ASTM D 5, Standard Test Method for Penetration of
Bituminous Malenals, or (2) 15 a viscous substance for which a
specific melting point cannot be determined but that is deter-
mined to be a liquid in accordance with ASTM I 4359, Stan-
dard Tesi for Delermining Whether a Matenal 15 a Liquid or a Solhd.

NFPA 30 3.3.33.1 Combustible Liguid. Any liquid that has a closed-
( 201 5) cup flash point at or above 100°F (37.8°C), as determined by
the test procedures and apparatus set forth in Section 4-‘-!

Combustible iquids are classified according to Section 4.3.

3.3.33.2* Flommable Liguid. Any liquid that has a closed-
cup flash point below 100°F (37.8°C), as determined by the
test procedures and apparatus set forth in Section 4.4, and
a Reid vapor pressure that does not exceed an absolute

pressure of 40 psi (276 kPa) at 100°F (37.8°C), as deter-



Liguido inflamavel x Liquido Combustivel

4.3* Classification of Liquids. Any liquid within the scope of NFPA 30
this code and subject to the requirements of this code shall be
classified 1in accordance with this section. (2015)

4.3.1 Flammable liquids, as defined in 3.3.33.2 and 4.2.3,
shall be classified as Class [ liquids and shall be further subclas-
sificd in accordance with the following:

(1) Class IA Liquid — Any liquid that has a flash point below
73°F {22.8°C) and a boiling point below 100°F (37.8°C)

(2) Class IB Ligquid — Any hquid that has a flash point below
73°F (22.8°C) and a boiling point at or above 100°F
(37.8°C)

(3) Class IC Liguid — Any liquid that has a flash point at or
above 73°F (22.8°C), but below 100°F {37.8°C)

4.3.2 Combustible liquids, as defined in 5.3.33.1 and 4.2.2,
shall be classified in accordance with the following:

(1) Class IT Liguid — Any liquid that has a flash point at or
above 100°F (37.8°C) and below 140°F (60°C)
(2} Class III Liquid — Any liquid that has a flash point at or
above 140°F (60°C)
(a) Class ITTA Liquid — Any liquid that has a flash point at
or above 140°F (60°C), but below 200°F (93°C)
(b) Class IITB Liquid — Any liquud that has a flash point at
or above 200°F (93°C)



NFPA 30 and NFPA 30A: Flammable and Combustible Liquids Code Handbook,

"See 29 CFR 19100106 for Class B liguid exemptions.

2012 Edition
Agency Flash Point NFPA Flash Paint
Agency NFFA NFFPA
Agency Classification °F “C Definition Classification “F -
ANSIZ129.1 Flammahle =141 <5  Flammahle Class | < (W) <378
Combustible Class 11 2100 to <140 =37.8 to <60
Class 11A = |40 10 <200 =60 1o <93
Combustible =141 =605 Combustible Class 111LA =140 o <200 =i to <93
=200 1w =93
DOT Flammahble =< |41 <605  Flammahle Class 1 =100 <378
Combustible Class 11 =100 1w <140 =37.8 1o <60
Class [11A =140 o <200 =60 to <03
Combustible =141 =65 Combustible Class I11A =140 o <200 =i to <93
=200 1w =93
DOT Flammable < | (D <37.8 Flammable Class 1 < 100 <37.8
HM-181 Combustible =100 =37.8 Combustible Class 11 =100 o <140 =37.8 to <60
Diomestic o <200 o <93 Class 1114 = 140 o <200 =060 10 <93
Exemption®
UM Flammahle <141 <005 Flammable Class 1 < 100 <37.8
Combustible Class 11 =100 <140 =37.8 to <60
Class 111LA =140 10 <200 =60 1o <93
Combustible =141 =605 Combustible Class 11 =100 w0 <140 =37.8 1o <6l
o <200 (o<93 Class HLA = 140 1o <200 =60 1o <93
OSHA Flammable < [ <37.8 Flammable Class 1 < 100} <318
Combustible’ =100 =378 Combustble Class 11 =100 o <140 =37.8 1o <6l
Class 11LA = 140 o <200 =0 to <3
Class 1B =200 =93
*See AL



Table 4.4.2 Selected Chemicals

NFPA 497 (2008)

Class 1 Flash Vapor Vapor Class I
Division Point AIT Density Pressure” Zone MIE MIC MESG
Chemical CAS No. Group Type* (") (“C) % LFL %WUFL (Air=1) (mm Hg) Group® (m]) Ratio {mm)

Acetaldehyde 75070 (s I —38 175 4.0 GO0 1.5 8719 I1A 0.37 (.98 0.92
Acene Acid G-19-7 D 11 30 426 9.9 2.1 15.6 1A 2.67 1.76
Acertic Acid- H40-K8-5 D 11 1.7 9.8 4.0 40.6

teri-Butyl Ester
Acetic Anhydride 108-24-7 D 11 49 316 2.9 0.5 3.5 4.9 1A 1.25
Acerone G7464-1 N I =20 465 a5 12,8 2.0 240.7 1A 1.15 1.00 1.02
Acetone T5-86-5 D A 74 HEE 2.2 12.0 2.9 0.5

Cyanohydrin
Aceronitrile 75-05-8 (B] I f R4 4.0 1.0 1.4 a1.1 1A 1.50
Acevlene T4-86-2 At GAS 305 2.5 100 0.9 SO0 Inc 0.017 .28 .25
Acrolein 107-02-8 B(C) | 235 28 51.0 1.9 274.1 e 013

{Inhibited)
Acrvlic Acid 79-10-7 D 11 h4 438 2.4 8.0 2.5 4.5 [115) 0L.56
Acrvlonitrile 107-15-1 ! | 0 481 E} 17 |.8 108.5 (1153 0.16 0.78 0.87
Adiponitrile 111-69-3 D 1A 93 B 1.0 0.002
Allyl Alcohol 107-18-6 (o | 22 378 25 1 8.0 2.0 25.4 (115} (.54
Allyl Chloride 107-05-1 D I —32 185 29 11.1 2.6 A66 1A 1.5 1.17
Allvl Glyeidyl Ether 106-92-3 B{Cy" 1 &7 5.9
Alpha-Meihyl OE-534 (8] 11 YL (.5 L1 4.1 2.7

Styrene
n-Amyl Acetate H2AR-65-T D | 25 360 1.1 7.5 4.5 4,2 1A 1.02
sec-Amyl Acetate G26-58-0 D | 23 1.1 7.5 4.5 1A
Ammonia T664-11-7 Dt GAS 6hl 15 28 0.6 T498.0 1A GRO0 G.85 5217
Aniline G2-53-3 ] 1A 70 G615 1.2 5.5 5.9 0.7 1A

{eondines)

2008 Edition E‘I.r



Table 4.4.2 Continued

NFPA 497 (2008)

Class 1 Flash Vapor Vapor Class I
Division Point AIT Density Pressure” Zone MIE MIC MESG
Chemical CAS No. Group Type" (“C) (=) T LFL TWUFL  (Air=1) (mm Hg) Group”® (m]) Ratio (mm)

Benzene 71-43-2 D I —11 498 1.2 7.8 2.8 04.8 1A 0,20 1.00 (.99
Benzyl Chloride O8-87-5% D IMA hH5 1.1 4.4 0.5
Bromopropyne 106-96-7 D I 10 324 3.0
n-Butane 5585470 Dt GAS 288 1.9 B.5 2.0 1A 0.25 0.94 1.07
I 3-Butadiene 106-99-0 B{D)* GAS 420) 2.0 11.5 1.9 115 013 0.76 0.79
|-Butanol T1-56-5 D | 56 349 1.4 11.2 2.6 7.0 1A 0.91
Butyl alcohol (s) TRO2.2 D I 23.8 405 1.7 9.8 26 A

(butanol-2)
Butylamine 108-73-9 [B] GAS -12 312 1.7 9.8 2.5 92.9 1A 1.13
Bllt}'ll"]l(" P5167-67-5 (] | 385 1.6 10.0 1.9 20145 LA (.94
n-Bunyraldehyde 123-72-8 ! | -12 218 1.9 125 25 112.2 1A 0.92
n-Butyl Acetate 125-86-1 D | a9 421 1.7 7.6 4.0 11.5 1A 1.08 1.04
sec-Buty]l Acetare 1015-46-4 D T —8 1.7 9.8 4.0 222
tert-Butyl Acetate H4-88-5 D II 1.7 9.8 4.0 40,6
n=Butyl Aciylate 141-32-2 D 11 19 293 1.7 9.9 4.4 5.5 e (.58

i(Inhibired)
n-Bury]l Glycidyl 2426-08-6 B{C)* II

Ether
n-Butyl Formal 110-62-3 ¥ IIEY 3.3
Butyl Mercaptan 108-79-5 [ [ 2 3.1 46.4
Buyl-2-Propenoate 141-52-2 ] I A4 1.7 99 4.4 5.5
para ter-Buryl 98-51-1 D A

Toluene
n-Butyric Acid 107926 D A 72 443 2.0 1000 2.0 (.



NFPA 497 (2008)

Carbon Disulfide 751540 d.b | =30 a0 1.3 50.0 2.6 3588 1nc 0,009 (.39 0.20
Carbon Monoxide BAO-08-0 (e GAS GO 125 74 0.97 I (.54
Chloroacetaldehyde 107-2040 G 1A 85 %N
Chlorobeneene 108-910-7 D | 29 5093 1.3 9.6 3.9 11.9
1-Chloro-1- 2425-66-3 [ 1A
Nitropropane
Chloroprene 1 26-99-5 D GAS =20 4.0 20.0 3.0
Cresol 1519-77-3 (B] IA a1 A5%4 a7
Crotonaldehyde 41 70-530-3 o | 15 252 2.1 15.5 2.4 53.1 I .81
Cumene YJ8-82-5 8] 1 1] 424 0.9 6.5 4.1 4.6 ILA 1.5
Cyclohexane 110-52-7 D | -17 245 1.3 8.0 2.9 O8.8 ITA 0.22 1.0 0.94
Cyclohexanol 108-95-0) D A [it) S00 4.5 0.7 1A
Cyclohexanone 103-94-1 D I 11 420 1.1 9.4 3.4 4.3 ITA 098
Cyclohexene 110558 D | ] 244 1.2 28 589.4 1A 097
Cyclopropane 7H-19-4 D | 503 24 10.4 1.5 S50 ITA 017 (.54 0491
pCymene O9-R7-6 D 11 47 456 0.7 5.6 4.6 1.5 1A
Decene 8720159 D 11 255 4.8 1.7
n-Decaldehyde 112-51-2 [ 1A 0.09
n-Decanol 112-30-1 3] A B2 2HE 5.3 0.008
Decyl Alcohol 112-50-1 D A B2 288 5.3 0,008
Diacetone Alcohol 125-42-2 8] IIA (i Glls 1.8 (.9 4.0 1.4
Di-lsoburylene 25165-70-8 ! | 2 301 0.3 4.8 a8 0.96
Di-lsobuiyl Kerone 108-85-8 D 1 Gl 306 0.8 7.1 0 1.7
o-Dichlorobenzene 955-50-1 D A 66 G47 22 9.2 5.1 ITA
1 4-Dichloro-2,5 5589-17-09 ! | 1.9 8.5 2.0 1A .25 (.98 1.07
Epoxybutane
1,1-Dichloroethane 1300-21-6 D I 438 6,2 16.0 3.4 227 ITA 1.828
I, 2-Dichloroethylene  156-50-2 D | a7 460 h.b 12,8 3.4 204 1A ER
1,1-Dichloro-1- 594-72.9 G A 76 5.0
Nitroethane
LaDichloropropene  100G1-02-6 D | 55 s 145 a8
Dicyclopentadiene TT-T36 C I 32 503 2.8 1A 0.91
Diethylamine 100-57-5 o | —28 312 1.5 10.1 2.5 ITA 1.15
Diethvlaminoethanol 1578 L IHA G} 3210 4,0 1.6 1A



NFPA 497 (2008)

Decene 872059 0 11 255 1.4 1.7

n-Decaldehyde 112-51-2 o 1A .00

n-Decanol 112-50-1 D A 82 JHH 5.3 0,008

Dieeyl Aleohol 112-30-1 D IA 82 288 5.3 0.008

Diacetone Alcohol 125-42-2 §] A G4 G5 18 5.9 4.0 1.4

Di-lsobuylene 25167-70-8 D I 2 391 0.8 4.8 3.8 0.96

Di-lsobuyl Kerone 1018-85-8 B] 1] Gl 506 0.8 7.1 4.9 1.7

o-Dichlorobenzene 955-50-1 D IA GG G647 22 9.2 5.1 ITA

1. 4-Dichlore-2,5 5085470 D! I 1.9 8.5 2.0 1A 0.25 0.98 1.07
Epoxyburane

I 1-Dichloroethane 1300-21-6 D I 434 6.2 16.0 3.4 227 A 1.82

L2-Dichloroethylene  156-549-2 D l a7 4600 5.6 128 3.4 204 1A 5.91

1,1-Dichloro-1- 594-73-9 C 1A 76 5.0
Nitroethane

L3-Dichloropropene  10061-02-6 D I £ 5.5 14.5 3.8

Dicyclopentadiene 7756 C I 32 BRI 2.8 1A (.91

Diethwlamine 1069-579 ! I —28 312 1.8 10.1 2.5 1A 1.15

Diethylaminoethanol 1578 ¥ 1A () 520 4.0 .G 1A

Driethyl Benzene 25340-17-4 D 1 A7 395 4.6

Dviethyl Ether BI-20-7 (5 | —4h 160 1.9 5LH] 2.5 F48 1 019 (.88 (.85
(Ethyl Ether)

Diethvlene Glveol 112-34-5 [ A 8 228 0.9 24.6 5.6 0.02

Monaobutyl
Ether

(3]

werr 2008 Edition



NFPA 497 (2008)

Class 1 Flash Vapor Vapor Class I
Division Point AIT Density Pressure” Zone MIE MIC MESG
Chemical CAS No. Group Type® (“C) (*C) % LFL %SUFL  {Air=1) {mm Hg) Group”® (m]) Ratio {mm)

Diethyvlene Glveol 111-77-3 o A 93 241 0.2

Monomethyl

Either
n-n-Dimethyl 121607 [ A G3 571 1.0 4.2 0.7

Aniline
Dimethyl (8122 D 11 GH 155 2.2 15.2 2.5 4.1 1A 1.08

Formamide
Dimethyl Sulfate T7-T8-1 [b] A "3 188 X! 0.7
Dimethylamine 194-40-5 [ GAS 400 2.8 14.4 1.6 1A
2, 2-Dimethylbuiane To-R3-2 [ | —48 405 3195
2, 5-Dimethylbutane T8-20-8 D= | 596
d3Dimethylheptane  1071-26-7 D I 325 1.8
2, 8-Dimethylhexane  513094-544 D= | 458
2. 3-Dimethylpentane 107855 D# I 335 211.9
Di-N-Propvlamine 142-84-7 C | 17 200 27.1 1LA .45
| 4-Dioxane 12391-1 ! | 12 180 2.0 22.0 3.0 8.2 1B 0.1% 0.70
Dipentene 1 48-36-3 [}] 11 45 247 0.7 6.1 4.7 1A 1.18
Dipropylene Glycol 34590-91-8 C 1T1A a5 1.1 3.0 Al 0.5

Methyl Ether
Diisopropylamine 108-18-9 o GAS =6 316 1.1 7.1 3.5 A 1.02
Dodecene GHA2-15-5 (B] HILA 1k 255
Epichlorohydrin 313264-7 ct I 33 411 3.8 21.0 3.2 14.0
Ethane 74-84-0 D GAS =29 472 5.0 12.5 1.0 1A 0.24 (.82 0.
Ethanol 64-17-5 N | 13 363 5.9 19.0 1.6 50.5 1A .58 (1.59
Ethylamine 75047 D | 18 585 3.5 14.0 1.6 1048 24
Ethylene T4-85-1 ct GAS 490 2.7 56.0 1.0 1nn 0,050 .55 01.65
Ethylenediamine 107-15-5 D | 35 GR5 2.5 12.0 2.1 12.5
Ethylenimine 151-5G-4 (o I -11 320 3.3 548 1.5 211 0,48
Ethylene 107-07-5 D 1A 59 425 4.9 15.9 28 7.2

Chlorohvdiin
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Ethylene 107-06-2 D I 13 413 6.2 16.0 3.4 79.7
Dichloride
Ethylene Glyeol 111-15-9 [ 11 47 370 1.7 4.7 2.3 ITA .53 0.97
Monoethyl
Ether Acetate
Etl]}-‘]t’nt—‘ Glyeol 112-07-2 L} HIA 340 0.9 8.5 0.9
Monobuyl
Ether Acetate
Ethylene Glyeol 111-76-2 C IA 238 1.1 12.7 4.1 1.0
Monobutyl
Ether
Eihylene Glycol 1 10-80-5 [® 1 255 .7 15.6 5.0 5.4 .54
Monoethyl
Ether
Ethylene Glycol 109-86-1 D 11 285 1.8 1400 2.6 9.2 (1.85
Monomethyl
Either
Ethylene Oxide 75-21-8 B{C)y** | =20 429 3 1040 1.5 1514 115} 0,065 0.47 .59
2-Eihylhexaldehyde 123-05-7 [ 1 h2 191 .8 7.2 4.4 1.9
2-Ethylhexanol 104-76-7 D A 81 0.9 9.7 4.5 0.2
2-Ethylhexyl 105-09-3 D IA a8 252 0.5
Acrylare
Ethyl Acetate 111-78-6 R | - 127 2.0 11.5 3.0 03,2 ITA 0,46 (.94
Ethyl Acrvlate 1 40-88-5 ! | 572 |.4 14.0 3.5 37.5 1A (.86
(Inhibited)
Ethyl Alcohol 64-175 D | 13 fali%] 5.5 1900 1.6 59.5 ITA (1.85 (1.584
Ethyl Sec-Amyl 341-85-5 D I 59
Ketone
Ethyl Benzene T0(-11-4 (8] I 15 452 0.5 6.7 5.7 0.6
Ethyl Butanol 9749540 D Il a7 1.2 7.9 3.5 1.5
Ethyl Buryl Kerone 106G-55-4 ] I 40 4.10) 4.6
Ethyl Chloride T5-00-3 D GAS =50 519 4.8 15.4 2.2
Ethyl Formate 1049-94-1 ] GAS =20 455 2.8 16.0 2.6 1A .94
Ethyl Mercapian T5-08-1 ! I -8 300 2.3 18.0 2.1 h27.4 e 0,40 0,40
lI-EI.lI]r'I 100-74-3 L | 32 4.0

Moroholine
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Class 1 Flash Vapor Vapor Class 1
Division Point AIT Density Pressure” Zone MIE MIC MESG
Chemical CAS No. Group Type® (“C) (°C) % LFL %WUFL  (Air=1) {mm Hg) Group® (m]) Ratio (mm)
2-Ethyl-3-Propyl f45-62-5 C 1A (i 4.4
Acrolein
Ethyl Silicate TR-104 D 11 7.2
Formaldehyde USR] B GAS 4510 7 V=] 1.0 I 0.57
(Gas)

Formic Acid 64-18-6 D 11 &l 434 18.0 57.0 1.G 42.7 LA 1.86
Fuel (il 1 BO08-20-6 I 1T or 38-79k 210 0.7 5.0

Ak
Fuel Ohl 2 IT or 5203k 257

AR
Fuel (il 6 A or GH-139%

ik
Furfural O5-01-1 C A (&) 316 2.1 19.3 3.5 2.3 0.94
Furfuryl Alcohol O8-00-0 [ 1A i} 440 1.8 16.3 5.4 0.6
Gasoline BOOG-61-5 D I —46 2H0 1.4 7.6 3.0
n-Heptane 142825 i | -4 04 1.0 6.7 5.5 45.5 1A 0.24 (.88 .91
n-Ieptene B1624-04-6 D= 1 -1 204 4.4 0497
n-Hexane 110-54-5 D= | =23 295 1.1 7.5 5.0 152 A 0.24 (.88 0.95%
Hexanol 111-27-5 D A 63 3.5 0.8 IA (.98
21 lexanone 50]1-78-6 D I 35 424 1.2 8.0 3.5 10.6
Hexene AU2-41-6 (B] I =26 245 1.2 6.4 186G
zec-Hexyl Acerate 1058-54-9 D | 45 5.0
Hydrazine S02-01-2 [ 11 38 25 08.0 1.1 14.4
Hydrogen 1333-74-0 B! GAS 500 4 75 0.1 1nc 0.019 (.25 (.28
Hydrogen Cyanide T4-90-8 o GAS  ~18 A38 5.6 40.0 0.9 (115 (.50
Hydrogen Selenide TTRA-075 C I 7795
H}'(il‘ugl'll Sullide TT85-06-1 cd AS 250 4.0 44.0 1.2 1B 0.068 .90
Isoamyl Acetate 125-92-2 D | 25 360 1.0 7.5 1.5 .1
[zoamyl Alcohol 125-51-3 D 11 45 550 1.2 9.0 5.0 5.2 1A 1.02

D= GAS 8.4 1A 0495

[sobutane

Th-28-h

460

2.0
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Isobutane TH-2H5 D= GAS A6) 1.8 8.4 2.0 1A (0.95
lsobuyl Acetate 110-19-0 N | I8 421 2.4 10.5 4.0 17.8
Isobutyl Acrylate 106-65-8 D I 429 4.4 7.1
Isobuyl Alcohol TE-85-1 N I =40 416 1.2 10.9 2.5 1in5 ITA (.92 0.98
Isnhllt}'mldt‘h}-‘d(‘. 78-84-2 o GAS -0 196 1.6 1.6 2.5 1A .92
Isodecaldeliyde 112-81-2 C 1A 5.4 .08
lzohexane 107-85-5 D= 2654 211.7 1A 1.00)
lsopentane T8-T8-4 b 420 6886
lsooctyl Aldehyde 12505-7 [ 11 197 1.9
Isophorone RG] D 34 460 0.8 3.8 4.8 0.4
lsoprene TR-TU-h ! | =54 220 1.5 8.0 2.4 550G
Tsopropyl Acetate 108-21-4 D I 160 1.8 8.0 5.5 60.4
Isopropyl Ether 108-20-5 e | =28 445 1.4 7.9 5.5 148.7 LA 1.14 (1.94
Isopropyl Glycidyl 4016-11-2 G I
Ether
Isopropylamine T5-31-0 D GAS 26 402 2.5 10.4 2.0 2.0
Kerosene BO0E-20-6 D 1 79 2110 0.7 5.0 1A
Liguefied 6R476-85-7 D I 405
Petrolewm Gas
3‘11‘551.}‘1 Oxide 141979 e 1 31 344 1.4 7.2 3.4 17.G
Methane T4-82-8 N GAS GO0 5 15 .G 1A 0,28 1.00 1.12
Methanol G7-hb-1 D | 12 385 6.0 F6.0 1.1 126.% 1A 014 (.82 .02
Methyvl Acetate 79-20-49 D GAS  -10 154 3.1 16.0 2.6 1A 1.08 0.99
Methvl Acrylate 06-55-5 D GAS =5 4G8 2.8 25.0 5.0 1B (.98 (.85
Methyvl Alcohol B7-56-1 D I GH5 6.0 36 1.1 126.3 1A .91
Methyvl Amyl 108-11-2 D II 41 1.0 5.5 3.5 55 1A 1.01
Alcohol
Methyl Chloride T4-87-5% (8] GAS -6 HaZ a1 17.4 1.7 1A 1.1}
Methyl Ether 115-10-6 (o GAS -1l 350 34 27.0 1.G 1B (1L.85 .84
Methyl Ethyl TEO5-5 Ve | —b 44 1.4 11.4 2.5 92.4 1) [1N5%) .92 (.84
Ketone
Methvl Formal 554-15-6 (o I 1 238 5.1
Methyl Formate 107-51-3 ] GAS -19 449 1.5 230 2.1 1A .94
ZMethylhexane 31394-544 D# I R0
Methvl Isobutyl 141-79-7 e | 31 440 1.2 8.0 5.5 11
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Methyl Alcohol Hy-hib-1 D 1 3H5 f.0) A .1 126.5 ITA .91
Methyl Amyl 108-11-2 [b] 11 41 1.0 hh 5.5 5.4 1A .01
Aleohol
Methyl Chloride TA4-87-3 (8] GAS  —16 G52 8.1 174 1.7 1A 1.00
Methyl Ether 115106 ct GAS -1l 350 a4 27.0 1.6 1B (.85 0.84
Methyl Ethyl TRA5-5 D9 1 ] 44 1.4 11.4 2.5 92 4 1B .53 .92 (.84
Ketone
Methyl Formal 534156 ct I 1 238 4.1
Methyl Formate 107-51-5 )] GAS  —19 449 1.5 25.0 2.1 1A 0.94
2-Methylhexane 31394-54-4 D* I 250
Methyl Isobutyl 141-79-7 D | 31 440 1.2 8.0 3.5 11
Ketone
Methyl Tsocyanate G24-53-9 3] GAS  —15 534 5.3 26,0 2.0 ITA 1.21

(3]

weer 2008 Edition
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Class 1 Flash Vapor Vapor Class I
Division Point AIT Density Pressure” Zone MIE MIC MESG
Chemical CAS No. Group Type® (") (“C) % LFL TUFL  (Air=1) (mm Hg) Group® (m]}) Ratio (mm)
Tethyl Mercapran 744031 C GAS —-18 5.9 21.8 1.7
Tethyl Bi-G5245 D l L0 122 L7 8.2 5.6 47.2 LA (1.95
Methacrylawe
Tethyl N-Amyl 110430 D 11 49 303 1.1 7.9 3.9 3.8
Ketone
Tethyl Tertary 1634-04-1 D 1 —80 135 LG 8.4 0.2 250.1
Butyl Ether
-Methyloctane 5221-61-2 221) 6.5
-Methylpropane 75-28-5 D# | 160 2639
Tethyl-1-Propanol TH-85-1 i | —4 416 1.2 10.9 2.5 1111 1A 0.98
Tethyl-2-Propanol 75650 D I 10 60 2.4 8.0 2.6 422
-Methyl-5-Ethyl 104-90-5 D 74 [.1 3.6 1.2
Pyridine
Tethylaceyvlene 74097 (e I 1.7 1.4 4306 011
lethylacetylene- 2THAG-50-6 o | 1B 0.74
Propadiene
Tethylal 109-87-5 L} I —18 237 1.6 17.6 2.6 398
Tethylamine 74-89-5 D GAS 130 A4 20.7 1.0 1A 1.10
-Methylbutane TH-TH- 0= =hh 420 1.4 8.3 2.6 GE8.6
Tethvlevelohexane 208-87-2 D I -4 250 1.2 6.7 3.4 0.27
lethylevelohexanol  256G30-12-35 D G 206 3.9
Methyeyelohexanone 583603 D 11 3.9
-Methylheptane D# 420
Methylhexane 589-34-1 D# 280 61.5
-Methylpentane Q4-14-0 D= 278
MMethylpropane 75-28-5 D# I 460 2639
-Methyl-1-Propanol T8-85-1 D | =40 223 1.2 10.9 2.5 105
-Methyl-2-Propanol 75650 D I 178 24 8.0 2.6 42.2
Methyloctane 22]16-32-2 D* 220
-Methylociane 2216-33-3 n# 220 6.3
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F-Methyloctane 2216-353-3 220 6.3
+Methyloctane 2216-54-4 225 6.8
Monoethanolamine 141-435 a6 410 2.1 0.4 1A
Monoisopropanolamine 78-496-6 77 374 2.6 1.1
Maonomethyl 1O0-61-8 482 0.5

Aniline
Monomethyl GO-34-4 25 194 25 92.0 LG

Hydrazine
Morpholine 110-91-8 35 510 l.4 11.2 5.0 10.1 1A 0.95
Naphtha {Coal S030-30-6 42 297 1A

Tar)
Naphtha BOA0-30-6 42 288 1.1 5.9 2.5 1A

{Petrolenm)
Neopentane A63-82-1 —65 1560 1.4 5.3 2.6 1286
Nitrobenzene 08-95-5 88 482 1.8 4.5 0.5 1A 0,04
Nitroethane T9-24-3 | 28 414 3.4 9.6 207 1B (.87
Nitromethane 75525 | 35 118 7.5 2.1 36.1 [IEN 1.17
[-Nitropropane 108-05-2 | 31 421 2.9 3.1 111 e .84
2-Nitropropane TO-46-9 I 28 428 2.6 11.0 4.1 17.1
n-MNonane 111-84-2 1 31 205 0.8 29 4.4 4.4 1A
Nonene 272144958 | 0.5 4t
Nonyl Aleohaol 1453088 0.8 6.1 5.0 0.02 1A
n-Octane 111-6549 15 206 1.0 6.5 5.4 140 1A 0,494
Octene DRATT-RET R 230 0.9 39
n-Ocivl Alcohol 111-87-5 4.5 0.08 1A 1.05
n-Pentane 109-66-0 =40 248 1.5 7.8 2.5 513 1A 0.9%
l-Pentanol Tl=414) 33 500 1.2 1.0 3.0 25 1A 1.50
2Pentanone 107870 T 452 1.5 8.2 3.0 466 1A .59
I-Pentene 100-67-1 -18 275 1.5 8.7 2.4 G39.7
2-Pentene 109-68-2 -18 2.4
2-Pentyl Acetate G206-58-0 25 1.1 7.5 4.5
Phenylhydrazine 100630 29 5.7 0.0
Process (Gas > 30% 1335-74-0 GAS 520 4.0 750 0.1

H.,
Propane 74086 450 2.1 0.5 1.6 1A 0.97
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Class 1 Flash Vapor Vapor Class 1
Division Point AIT Density  Pressure” Zone MIE MIC MESG
Chemical CAS No. Group Type® {(“C) {°C) % LFL %UFL  {Air=1) {(mm Hg) Group® (m]} Ratio {mm))
I-Propanol 71-23-8 0 I 15 413 2.2 13.7 2.1 20,7 1A 0,89
| 2-Propanol 67-G3-0 b8 I 12 399 2.0 2.5 2.1 45.4 1A (.65 100
Propiolactone 57558 D 29 2.5 2.2
Propionaldehyde 125-58-6 [ | =9 207 2.6 [7.0 2.0 318.5 B (.86
Propionic Acid 79091 D 11 54 466 24 12,1 2.5 3.7 ITA 1.10
Propionic 1253-62-6 D 74 285 [.5 9.5 4.5 1.4
Anhydride
I n-Propyl Acetate TO8-6(0-1 8] I 14 450 1.7 ®2.0 3.5 33.4 IA 1.05
n-Propyl Ether 111433 ! I 21 215 1.5 7.0 3.5 6G2.53
Propyl Nitrate 627-15-4 B! | 20 175 2.0 1000
Propylene 115-07-1 b GAS 450 2.4 10.3 1.5 A 0.28 091
’ Propylene TE-87-5 D 1 L AT 5.4 4.5 5.9 517 1A 1.52
Dichloride
Propylene Oxide TH-h6-4 BiC)yd I 37 449 2.5 36,0 2.0 h3d4.4 i3 0.13 0.70
Pyridine 110-86-1 b | 20 482 1.8 12.4 2.7 20.8 1A
Styrene 100-42-5 D! | 3l 4910 0.9 6.8 3.6 6.1 ITA 1.21
Tewahydrofuran 108-949-9 ! [ =14 321 2.0 () 2.5 161.6 B 0.54 087
Tewahydronaphihalene 119-64-2 D A 385 0.8 5.0 1.6 0.4
Tewamethyl Lead 75741 C 1| 38 0.2
Toluense 108-858-3 D | 1 480 1.1 7.1 4.1 I8.53 ITA 0.24
n-Tridecene 2437-66-1 D A 0.6 6.4 593.4
| Triethylamine 121-44-8 ! | -9 249 1.2 8.0 3.5 G5 1A 0.75 1.05
Triethylbenzene 25540-18-5 D 23 HiL0 5.6
2,25 Trimethylbutane D= 442
| 2.2.4Trimethylburane D# 407
2,25 Trimethylpentane D= 396
2.2 4-Trimethylpentane D= 115 1A 1.04
2.5, % Trimethylpentane D= 425
] Tripropylamine 102-69-2 D 11 41 4.9 1.5 ITA 1.15%
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Tripropylamine 102-69-2 D 11 41 4.9 1.5 ITA 1.15%
Turpentine B006-61-2 D | 45 253 .8 1.8
n-l'ndecene FRTH1-27-5 b} 1A 0.7 .5
Unsvinmetrical A7-14-7 ot | =15 249 2.0 95.0 1.4 I (.85
Drimethyl
Hydrazine
Valeraldehyde 110(-62-4 [ I 2E0 299 S0 54.3
Vinyl Acetate 108-05-4 D I —6 402 2.6 13.4 5.0 113.4 ITA 0.70 0.94
Vinyl Chloride To-01-1 ! GAS =78 472 3.6 3.0 2.9 1A (.96
Vinyl Toluene 2501 3-154 D 52 404 0.8 11.0 4.1
Vinylidene To-506-4 D 1 A0 G.5 15.5 5.4 0.4 1A .01
Chloride
Xylene 15330-20-7 N I 25 464 0.9 7.0 3.7 1A 0.2 1.04
Xylidine 121-69-7 [ 1A G5 571 1.0 49 0.7




Limites de Inflamabilidade

Esses limites determinam uma faixa de concentracao no ar, de gas, vapor ou
de particulados, expressa em percentual volumétrico, que torna a mistura inflamavel.

A menor concentragcao € chamada de Limite Inferior de Explosividade (LIE)
ou LFL em inglés (lower flammable limit)

A maior concentracdo é chamada de Limite Superior de Explosividade (LSE)
ou UFL em ingles (upper flammable limit)

LFL e UFL s&ao medidas no ar!
O que varia € a concentracao de combustivel.




Limites de Inflamabilidade

Atmosferas ricas em Oxigénio podem ampliar
a zona de inflamabilidade e reduzir a AlT.

“Nunca permita dleo, graxa, ou qualquer outra
substdncia altamente combustivel entrem em
contato com os cilindros, valvulas,
reguladores, medidores, ou acessorios para
oxigénio. Nunca lubrifique vdlvulas,
reguladores, medidores, ou acessorios de
oxigénio com dleo, graxa ou qualquer outra
substdncia combustivel”




Limites de Inflamabilidade

: a mistura do gas ou vapor com o ar é
chamada de mistura pobre

Wellpu=NessMESE: mistura rica.

Esses limites na pratica devem ser usados
com muito cuidado pois a mobilidade do ar
pode mudar rapidamente a concentracao do

gas ou do vapor.

pobre

LIE = LII (limite inferior de inflamabilidade)= LFL = LEL

LSE = LSI (limite superior de inflamabilidade)= UFL = UEL




limites de inflamabilidade

produtos (% volume no ar)
inferior superior
gasolina 1,5 7,6
hexano 1,1 7,5
metanol 6,7 36,0
etanol 3,3 19,0
querosene 0,7 5,0
monoxido de carbono 12,5 74,0
hidrogénio 4,0 75,0
acetileno 2.0 > 80,0
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89220
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Figure 1—Schematic Flow System and

Wiring Diagram.
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Explosimetros marcam a % em relacao a LEL



LEL UEL

0% 100%




Explosimetro Digital Portatil

® Dizplay de cristal liquido (LCD) 2 Y2 digitos

® F-cala: 0 - 100%LEL (Metano CH4

Alarme alto:25%LEL S0%LEL

Alarrme baixo: 10%LEL - 259%LEL

® pPrecizio! £5% F, S,

® Termpo de resposta; T<30s=

® Indicacio: O display indica a hora, modo de alarrme, mau funcionarmento, baixa tensio da bateria, alarme sonoro e wvibratario
® Ohservacdo:r A Instruthermn pode formecer outro equiparmento preparado para detectar outroz tipos de gases a escolha do diente; observando
que o mesmo acopla apenas 1 senszor,. Conforme abaixa:

Propamno C3HE, Mondxido de Carbono SO, Armdnia MH3,

Sulfeto de Hidrogé&nio H2S, Hidrogénio-2 HZ, Oxigénio O2

Aviso: O detector nao detecta etanol e isopropanol

Tipo do sensar; Catalitico

Tipo de teste: Por difusao

Auto-teste de fungdo completa de integridade do sensor, bateria & circuitos

Grau de protecio IP-65 (Protegido contra poeira & Agual

Termperatura de operacdo: -40% a 70°C

Urnidade de operacgio: <90% UR

Alirmentacio: Bateria de litio de 2,60 DC: 1200480 (110 au 220W)

Termpo de carga da bateria: 4h a &h

Duracdo da bateria: Gaz cormmbustivel: 8h continuarnente

Validade do sensor: 1 ano

Peszo: 200g (corm baterial

Dimensdes: 110 = &0 = 40mm

Formecido: Chave de fenda, Clipe de cinto tipo jacarg, Clipe de cinto simples, Carregador e manual de instrucdes
Opcional (Wendido Separadarmente]: Maleta para Transporte Mod. MA-200 & Maleta para Transporte Mod, MA-310



Limiting Oxygen Concentration (LOC):

A LFL é a concentracao do combustivel no ar. Porém, para haver
combustao é necessaria também a presenca de oxigénio.

A LOC é o teor minimo de oxigénio necessario para manter o fogo na
presenca um gas inerte e o combustivel. Abaixo da LOC a reacao nao
gera energia suficiente para aquecer a mistura toda de gases (inclusive
inertes) de modo a se auto-propagar.

Também denominada MOC (minimum oxygen concentration) e MSOC
(minimum safety oxygen concentration).



Table 6-2 Limiting Oxygen Concentrations (LOCs) (volume percent
OXygen concentration above which combustion can occur) !

Gas or vapor No/Air CO,/Air  Gas or vapor N./Air CO,/Air
Methane 12 14.5 Kerosene 10 (150°C) 13 (150°C)
Ethane 11 13.5 JP-1 fuel 10.5(150°C) 14 (150°C)
Propane 115 14.5 JP-3 fuel 12 14.5
n-Butane 12 145 JP-4 fuel 11.5 14.5
Isobutane 12 15 Natural gas i 14.5
n-Pentane 12 14.5 n-Butyl chloride 14 -
Isopentane 12 14.5 12 (100°C) —
n-Hexane 12 14.5 Methylene chloride 19 (30°C) -
_n-Heptane 11.5 145 17 (100°C) -
Ethylene 10 115 Ethylene dichloride 13 -
Propylene 11.5 14 11.5(100°C) -
1-Butene 115 14 Methyl chloroform 14 =
Isobutylene 12 15 Trichloroethylene 9 (100°C) -
Butadiene 10.5 13 Acetone 11.5 14
3-Methyl-1-butene 11.5 14 t-butanol NA 16.5 (150°C)
BEI!.IE:DE.' 11.4 14 Carbon disulfide 5 1.5
Toluene 95 _ Carbon monoxide S 5.5
Styrene 9.0 - Ethanol 10.5 13
Ethylbenzene 9.0 _ 2-Ethyl butanol 9.5 (150°C) ~
Vinyltoluene 9.0 - Ethyl ether 10.5 13
Diethylbenzene 85 -~ Hydrogen 5 5.2
Cyclopropane 11.5 14 Hydrogen sulfide 75 11.5
Gasoline Isobutyl formate 125 15
(73/100) 12 15 Methanol 10 12
(100/130) 12 15 Methyl acetate 11 13.5
(115/145) 12 14.5




Diagrama de Inflamabilidade
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Ar Puro




Linha do Ar (air line):

representa todas as combinacgoes
de combustivel mais ar. Desde ar
puro (sem combustivel) até combustivel
puro.



UFL e LFL:

Sao obtidos experimentalmente
para mistura combustivel / ar.
Logo, localizam-se sobre a linha
de ar.

(==

o Vs

LOC:

E a concentragdo minima de
oxigénio no ar e na presenca de
um inerte.

E representada por uma reta de
concentracao de oxigénio constante.
No caso do inerte ser nitrogénio, e

o combustivel metano, LOC vale 12%.




Limites superior e inferior de inflamabilidade & fhTano
do oxigénio puro. >

Linha estequimétrica

Zona de Inflamabilidade




1 Combustivel + z oxigénio > Produtos da Combustao

_
1 mol de combustivel y X =100 (f /[ 1+z)
z moles de oxigénio Y = Nitrogénio puro
0 mol de nitrogénio
N—
X
Linha estequimétrica \
I

Zona de Inflamabilidade




A zona de inflamabilidade varia de um composto para outro:

0 o100 +« Flammable mixture
o Non-flammable mixture
— — Soot formations
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Experimental conditions

Inilial pressure: 14.69 psia Ignitor type: 1 cm 40 AWG SnCu / 500VA
Initial temperature: 25°C Ignitor energy: 10J
‘Reactor volume: 20 liters Ignitor location: Center
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Experimental conditions

lnittairpressure: 14.69 psia ignitor type: 1 cm 40 AWG SnCu / 500VA
Initial temperature: 25°C Ignitor energy: 10J
Reactor volume: 20 liters Ignitor location: Center




