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pressure and evaporate when pressure is ‘relieved, obtaining the heat of : N . S
vaporization from the surrounding air or ground. As butane boils at 32 el .l 8RB LY S
¥, tanks must be buried below the frost line, if used in the colder climates. R I I R S e23% g adIe 1
Propa.ne, which has a boiling point of —40 F, is more often used where £l S - - A
temperatures fall below freezing. These gases are supplied in small mobile g § :
tanks, but when used for heating, a large high pressure tank is usually used gl 2| < R T B T N B B
and the gas delivered by tank truck to the consumer, much the same as oil. . ; B I O o e e~ ©w
These gases when mixed with air are used to augment peak loads of many E :
gas companies, and in smaller cities where gas manufacturing plants are 1B 2 5 8 I 85532 3I8 88
= - - M O
uneconomical, liquefied petroleum-air mixtures are delivered through the &. 55 2 3 3 3L %3338 S Pl
~ mainsin place of manufactured gas. : il 5 ~ e IR -
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FUNDAMENTAL PRINCIPLES OF COMBUSTION ElaiB2gssgesgs8588¢8 D

Combustion may be defined as the ¢hemical combination of a substance & 4 NS ~To ® @ @@ ® s
with oxygen, with a resultant evolution of heat. The rate of combustion ° © o N .
depends partly upon the specific rate of reaction of the _combustible sub- g 2 s A8 g =g 8k 288 8
stance with oxygen, partly upon the rate at which oxygen is supplied, and -8 28| &8 P 1] 17T 838K *®®.8838°8
upon the temperature obtained due to surrounding conditions. g 5 . . R - :

- Complete combustion is obtained when all of the combustible elements in s 5 LEe IR LI
the fuel are oxidized with all of the oxygen with whlch they can combine. g1E. 1 & I 288 2 2888 | |
All of the oxygen supplied may not be utilized. MEIRS - :

- Perfect combustion is defined "as the result of supplying the reqmred gl & i1l 2225283888388 ¢8 ’
amount of oxygen for combination with all of the combustlble elements of g 28 8§88 % § g E § § Bz E E = |
the fuel, and utilizing all of the oxygen so supplied. . ’ Ei - ! AR .‘§‘

The oxygen required for the process of combusion is obtamed from air " . - o o o @ o o ]
which is a mechanical mixture of oxygen, nitrogen and small amounts of a LB o ez o9 a8 g e 388 ;
carbon dioxide, water vapor and inert gases. These inert gases are gen- g -E.'::'E 2 2333 23 a o
erally.included with the nitrogen. Hence, the composition of air (per cent) 2] = B~ 2 EE28E8388 | §
may be taken as: 20.9 oxygen and 79.1 nitrogen by volume, and 23.15 oxy- 2 £ bt =25 = §
gen and 76.85 nitrogen by weight. © - T o <

" The combination of oxygen with the combustible elements and éomi- ° Qe 2 S o X 2
pounds of a fuel 18 in accordance with fixed laws. In the case of perfect’ g QE ST 9w S z
combustlon the reactions and resultant combinations are shown in Table 7. a: . B oS Ly :l"_ + - ]

* The most 1mportant condition governing the process.of combustion is 3 g, T S§ 't S o & § a
temperature. It is necessary to bring a combustible substance to its ig- g gE S e S s3I 88 o3> g
nition temperature before it will unite in chemical combination with oxy- 3 %E S 9 . 3 RS 1 § "‘“‘ R <
gen to produce combustion. The ignition temperatures for several of the 8. |« ‘;I' S. ‘;‘ PN S ‘l S 7 . ’L 5] 2
combustxble constituents of fuels are presented in Table 7. l; g5 el 5SS 28 % & g - 2

' HEAT ‘OF COMBUSTION - R I AT A S e S £ -
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As prewously sta.ted the process of combustlon results in the evolution E Y ,—,*; { § E g it:_; S R 3 5 I ;3, -3
of heat. The heat generated by the complete combustion of a unit of fuel - L S - : 8E~§
is constant for a given combination of combustible elements and  com- e : R E KNS a - €3
pounds, and is known as the heat of combusiion, calorific vilue, or heating . 458 w9 SR |38Y
value of the fuel. : The heat of combustion of the several substances found i P éf; A T | S S S RN ST | g3
in the more common fuels is glven in Table7. - N - E;g
- 'The calorific value of a fuel may bie determined either by direct measure- | Y : s €| &2
ment of the heat évolved during combustion in a calorimeter, or it may be : i’ -~ 2 . b g 5| o83

“comiputed from the ultimate analysis and the heat of combustion of the : o g . [ 8.8 38 & o 3 & | | gE=
several chemical élements in the fuel. -When ‘the heating value of a fuel . £ 2.2 @ _fg § AR 2 g 31 535
is determined.in a calonmcter the water vapor is condensed and the latent ’ e < 5 &8 e & 5.8 4 & L o2 & 5 5 |gEs
‘heat of vaporization i mcluded in the heating value of the fuel. The heat- - o @ s 85 5 8 & L £ £ 8 5 E E|s8:
al d h h al d ] o iH .2 & & € ¢ 823 2322 5 a E E[I8R
ing value so determined is termed. the gross or higher eatmgv ue, and 5873388 sggz2z¢2 188" o




