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 ita heatgiving power—tlhie quaatity of heat it evolves

~ simply and sslisfactorily by nscertsiniog the quantity

]WDUNG

GAS-LIGHT JUURNAL

REPORTER.

Rooms 2'7 and 28—No. 15 Nassau Street, oorner of Pme Street N,’ew York.

PETROLEUM-

PETROLLL'M o COAL FOR GE\ERATL\G
STEAM

BY PROF.R.'A. FISHER.

Gentlemen,—1 Lerewith submit a report of a series
of experiments, made at your request, with tho appara-
us of Mr. G. Hill, Na. 606 Nioth aveoue, New York,
to determine tho value of petrolenm as a fuel, when its
vapor 1s burned in presonce of stcam, by the methiod
devised by Mr. IlilL

The value of any fuel, liquid dr solid, depends upon

during the act of burping. This can be detormined by
three methods : 1. "By thre systein of Lavoisicr and La
Placo, in which the substance is buroed in the ccotee
of a vessel, the walls of which are lined with icc—the
quantity of lce melted measuring the Leat disengaged
2. By tlo “ Calorimeter” of Watts and Rumford, in
which the degree of heat commaunicated to a given
quantity of watcr indicate the amount of beat pro- |
duced. 8. By the quantity of water evaporaled ata
given temperuturo by a given weight of fuel.

It is now the usuat custont, in making experiments
upon the calorific puwer of different fucls, to faltow
the svcond or third methnd; or a combination of the |
two, i.e., witha given weight of fuel, to heat in a boiler
to 212°°F,, or a higher temperatare, a known quantity
of water, and afterward to convert as much of this hot
water as possible inta ateam.

Tle amount of beay required to raige a gallon of
Ygpter from 60° to 2127 F. (its boiling po\nl.) or togon-
vert an equal quantity of boiling water lntQ steap at
the same tempcrature, has been nccurately determined.
Experiment proves that the heat requisite Lo raise 6.36
gellons of watcr from 60° to 212°, is sufBcient to con-
vert oaly one gallon of boiling water iato steam; but |
if watet bo hested 1a.a closed vessel frowm 60° to 268°
(until a pressure of 40 poundno the squareinch be pro-
daced), the liext required to raise 4.%8 gallons to 268°
will coavert one gallon of this water into steam of tho
same temperatare.®
" With theso figures it is an ecasy mntter to calculate
the t of heat produced by tho Lurning of any
fuel; whéther the lieat be employed to warm a given
quantity of cold water, to convert bmling water into
steam, or, combiniug these operntions, to elovate cold
water to the boiling point, and alterward convert a
portionior all ol‘ it into vapor.

In former \'nn, the effect. of a given qunnm) of
coal or other fne), wis estlinated by the performance
of an englne ulpphed by the steam produced. But
this method complicates the question of tho production
of steam with its application. Tha practical question
of the comparative value of any fuel, 15 answered most

of water that can:be evaporated by a given amonot of
such fuel, when burned to fho best advantage.

~ Thie was the obJecl. in view when undertaking the
expetlmentl now %0 b described, made in a locomo-
stive boller of the follewing dimensions .

# This caloalatlon {s based npon the figures given hy Regnault
(967.0 degrees 7.), for the “ latent heat ™ of sicam, and assuming
the som of the latead and sensible heat of steam ta ba 1be same
(1179.5 degrees) as all ; thongh Reguault has préved
that this rule {s not absol correct, the variation frofl It is too
small to be here taken 8ccount of,
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lu-ldelenglh.................. 46 mchen.

¥ dinmeteriie.eceeionieen 20 |
Dome ... -“ 10 ‘“ high.
Fire box.. & lox"l inclica,

Diameter of flues ..... . 13 inches.
Leugthoof S
Number of * 20
Lupornlmg aurf-ce at Isl cock. 19 x 16==974 &q. inch.
2d % 2Ix46=086 ¢
-y “  with 2 gnllons of water

abovo st cock, 0“"' S [
Cnpncll) of the boiler to 1st cock ... ... .40.5 galls. |
2d ¢ L........0075 ¢

The apparatus of Mr. Hill, employed iu the experi-
ment of burning the vapor of crudo petroleum with
steam, consists essentially of a copper * retort,” ‘con- |
nected with two * [¢eding plpes” and a scries of seven
iron tubes, each furnished witirtbere bot-wing burnere.
The whole arrangement is fitted into the fire-box of |
the boiler. The * feeding pipes™ are of wrought iron
(! inch in diameter and abont 50 inches long,) bent in”
an 8 form, and connected with. tho * réetort™ in a.liori-
zontal position. One pipe communicates with the “ po
trolcum can,” the other with the boiler. These feeding
pipes are furnished with rotary valves, by means of |
which the quantity of petrolenm or steam let into tho |
“retort™ cin be regulated at pleasure. The *retort*
is a box, made of } inch thick copper, 17 inches long,
2} inchiea deep, 54 inches wide, outside mensurement.
Whenabout to operate with this machine, the “ retort ™
is heated to a greater or less degree, by wood or other :‘
material, and petroleum is allowed-to flow into it. |
lero this'substance loses the lignid fort, and mixing |
with steam, (let in llmultnneonsl) by the *“steam feed- 4
ingpipe,”) passes into the seven wrought iron tubes,
(13nch diameter and 163 inches Yong, arranged in a
gridiron form,) and thence to the twenfy-one burners,
at the points of which tbo combustiblo material is
inflamed.

The experiments with this apparatus were thus con-
ducted.  Water wag let into the boiler up to the *“first
cock™; this was then closed, and two galluns more of
water added. \\'Itlg these 42.6.gallons in the boiler, a
fire was kludled by wood wnoistened with petroleum.
As s00n as the “ retort” was thought to be sufficiently
hot,the petroleum was pernitted to flow into it. and
hero tho vapor, as fast as produced, wae'mixed with
air supplied by a “ blower.” When a sufficient ** head
of stcam " lind ‘been. raised, the blowmg was discon-
tinued, and éteam introduced intothe “retort ™ instead
of air; The evaporation of tho waler in the boiler was
then allowed to proceed (under pressure of 40 pounds
to the squarc}iach,) carefully noting the quantity of
petroltnm run inte the retort during’every <hirty
minutes, and'the time required. to evaporate two gei-
lons of water, as determinod by the :&-md belween
pumping this quanilty into tho boiler, and the falling
of the contents of the same dawa to the first cock.

_ Aftercontlnuing the observations for several hours,
the supply of petrolenm was cut off, the ateam-valve
opened, and filteen hiours afterward, when the contents’
of the boiler had cooled to.the ordinary temperature,
water was puniped into it from the tank, and the quan-
tity required to bring the level to the first cock care-
fully noted. By this means was nccunlely ascertnined
the total quantity of water evaporated, ‘as well as the |
amount of petroleum consumed.® - But, as the umter'hl

® The peiroleum was b fate the rctort, through lhe‘l«dlnl
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used for heuling the tubes aud retort beforo the steam
was * np” wastiot weighed, as tho petroloum did not
burn quito as advautageously durmg thecarly stages of

diamucter.. J the experiinentas afterward, and as no correct cstimate

can be made of the e(fect of the blower, nor, (owing to
expansion,) of the amountof water evaporated before
the conteuts of the boiler first fell to the lower cock,
| the figutes thus obtained give butan: approximative
| result. The exact amount of welgr evaporated by a
given quantity of the potraleum, is, however, indicated

«| by the following figures, obtained an hour after the

consumptiou of petroleum and evaporation of the water
wore proceeding very regularly.
1st—2 gnllons evaporated in 19 minutes,

ad—o “ 21
8d—2 m L 20 4
dth—-2 " “ 20 #
6th—-2 - “ 9] o«
Total, 10 u - 101 min.—1.683 of an

hour,

In 105 minutes (1.75 of an hour) tho quantity ef
petrolenm run into the retort was 1.68 of a gallou, tho
flow being kept np as regularly as possible, and vary-
iog ounly a few hundredtis of a gallon during every
thirty minutes.

From these figures we obtain the following :

Quantity of water evaporated per hour, 5.95 knllona
of petroleum consumed * * .96
Hence, 1 gallon of petroleum ovaporated 6. 197
The petroleum used in tho oxpcrunenu was the
rude” article, of specific gravity 0.787 (48° Baun.,)
d weighs 6.206 bs. (6 1bs. 5oz.) per gallon. Hence,
61296 1bs. of the petroleum employed, evaporated 49.5676
1¥s. (6.197 gallons,) or 1 Ib. of petroleum evaporated
g1 pounds of water.
TEmow remained to determino the cost of generating
steam with coal, in the samo boiler, and at the same
pressnre. For this purpose, the apparatus of Mr. Hifl
was removed,. and iu ita stead a grato (composed of
fiReen rods, nincteen inches long, of five-eighths inch
round iron, placed at the distance of three-cightbs of
no inch apart) was fittedinto the firc.box. /)

The boiler was elmrge'd, as in the preceding ex-
reriment, with two_gallons of water above the first
cock, and the water-tank n)\h 24 gallons. The fire
was kindled with—

2

° 6 lbs wood,
4 “ charcoal,
40 * antheacito coal (“ egg size.”)

Depth of fire, 8—4'inches. An hour and forty min-
utes after “lighting up,” steam commenced to ** blow
off,” at a pressure of.forty pounds to the inch, and
during the.next hundred minutes the water i the
bojler was evaporated down to the first cock. The
experiment was continued durmg four hours and
thiriy-five minutes, pumping-In water as’ required
(two gailons at a time, as in the petroleum trial)
wuh charges, at first, of four pounds, and aRterwards
six pounds of coal, till. a total of eighty-four pounds
of anthracite had been put into-the furnace. The fire
was *drawn " thirty minutes after putting io the last
charge, the * coals” quenched with water, scroened,

tube, from a tin can, 18% (nch high snd 4% (nches in dlameter,
the quantlly consuroed from time (o time belng measured Ly &
gusge. graduated to read to the one hondredth partof a gallor.
The water was supplled to tha boller by a force pump worked by
hand, from a tank, accuraiely guaged, which, at the beginniog of
each experfinent, was filed with 24 gallons of water.
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