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TEST OF HIGH-SFIED INGTNE,
The steanm endina in connsction with the stsam boiler is a
machine designed for the purpose of developing the latent enerdy of
coal, and making it available for useful work.

In all metbods of chanzing enerdy from one fora to another,

there is a percentage of loss, which depends much upon the mannar ia
which the chande is made. The windmill, watarwbeel, Zas engine, steanm
endine, and electric gdemerator, or dynamo, are all machines for
changing enerZy from one form into another that may be made to do
useful work.

It is an eslablished fazt, that the ensrsy of work can not
be bad free of all cost. It reguires the expenditurs of momey, perhaps
not always directly, but in the end, it amounts to the sage thing.

The wood that is burned to produce warathmust be cul, sawed and split

by a considerable outlay of labor, which is the souivalent of monsy. In
order to make the emergy of the winds or rivers do useful work, it is
necessary to purchase windamills or watsrwheels.

At the present time, we have our greatest supplies of enardy
in coal. But ia order to use this enmerdy, the coal must be burned in

the furnace of a boiler. By the aid of the burning coal, the water in
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the boiler is chanded into steam. This steanm is conducted to the |
endine, and by pushing and expanding in the cylinder behind the piston,
gives up in the form of forces in motion only a small portiom of the
original amcunt of enerdy in the coal,

Rowadays, when industrial competitionis so dreat and the
profits are 30 small, it is necessary that the returns from monay spent
to produse useful enerdy should be as dreat as possible, The water-
wheel and windmwill should be of such forms as to Zive out in useful
work the Jreat=st possible troportion of the enerdy in falling watar
and winds. Tn this part of the country, where the price of coal is
bigh and thers is every indication of a future increase in price, it is
specially necessary, that we should use stoves, furnaces, boilers and
endines which will give out the larzest amount of the enerZy of the
fuel used. Thersfore manufacturers and others should make tests &f
their boilers and engines to determine their efficisncy. Many times,
1t may be better io throw away an old boiler or engines, and replace it
with a modern ons of hidhar efficizncy.

One pound of coal on the averags contains 14000 heat uaits,
or an amount of heat sufficiant to raisze the temperaturas of 14000

pounds of watsr ons dedree. It has been detsrmined, that one unit of
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heat is equivalsot to 773 units of work: therefore in oae pound of
coal, there ars 14000 X 778 = 10892000 units of work. A horse power

is equal to %3000 units of work dons par minute; or 33000 X 30 =
1980000 units of work per hour. Therefore the heat from ons pound of

coal, if all utilized, would be capable of exarting an enerdy of
10892000

=—=—=——-—=-= 3.0 borse-powar par hour, or one fifth of a pound of coal
RV might be expected to yield one horss-power per hour. But
our besti stalionary endines consumz from one and ons guarter to two
pounds of coal fer horse-powsr per bour, or about ten times as much

a8 would be necessary if the whole of the heat of the coal counld be
converted iato work.

Therafore it is sometimes stated, that the efficisncy of
the stesan endine is only ten percent, and that the use of such a waste—
ful machine should be discourased. It must be remembersd, that the
ninety perceat of loss is oot dus to the endine alone. It is estimated
that fifteen per cent of the total heal ol the cocal passes off into

the cbimney directly from the furnacs. Tahers are other larfe losses of

epersy [rom tbe boiler; such as, radization, leakade of steam from valw

and loose joints, and loss due to blowing off impurities. Thers is,

too, a loss due to the fact, tbat at least 950 units of heat pass away
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from ibe endine in every pound of exhaust steanm. Thie is due to the

large latent heat! of steam. When we nsasure the ensrgy of the stean

actually used by thbe endine, and the enerdy of the work performed, we
find that the efficienmcy is bigh and may be satisfactorily compared

with that of any other prime mover.

In making an endine tesB, it is always necessary to deter-
mine the work that the stear performs in the enginecylinder. The
indicator is used to measure this work of the steax, and tbe result is
a graphic diadram, which may te measured to determinse numerically the
borse-power. The work diven out by the engine may be calculated by
allowing the endine to drive a dynsuo or othber machine in which the
work is easily measured.

Toe efficiency of tbe engine is found by dividing the
total work done by itbe steay or the endine in an hour by the amount of
work that the engine delivers in an hovr. This is termed the mezhan-
ical efficiency. If the mork used in overcoming thbe friction of the
endine itself is deducled from the totzl delivered work, the efficiency
then found may be called the commercial efficienay.

The test which represents tbe practical work of this paper,

was made on an Armington and 3ims Forizontal, High-speeg Epgine. This
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engine has two fly wheels, automatic cut-ofl regulator, a piston valve
with packing rings at each end. The steam chest with valve seat is

in one casting with the eylinder. The timpe of test was one bour and
fifty minutes, The cards were taken every five mirutes. The power
of the endine was absorbed by a dynamo. Observations were made under
varying loads, and the rssults show thal the engine wroduces its

bighest efficiency when working at its dreatest load.

NILLTAM F, OWEN.




| TEST OF SIMPLE ENGINE.
|
Kingd of Engine,..a%’ ..
; Duration of run.. s
DIYENSIONS. ?r :

I Diameter of cVlinder,ceecccacesssennsgab . ...inches.
Length of ﬂ'!::'n..u‘; ................... /O R s
HLENeTLEr of" DIAtON 200 v viis wmansassmes /jf ¢ u

I Piston displacenent crank end cubic ft.,.-- ﬁ ? .....

" 1 head " " 1 =l .719.? ......
Volunme of clearance " par calb.y..csasak P -l
" H n gcrang ¥ H L SO o e et
. Lolieins
; HEYG o IR B O i e e e e e ahas
v D P B & e ‘ir' A 1 - .%&‘-.in. :
Boller pressure gauge - ﬁ.l’us.
|
|
“Engine Dynamo fiomdl . ,
:Friction :I‘ricti::g__:_ 1 : IX : &y AL
| » ;
Rev. of Engine : q.
| per minute. : 5 Cl l%'? 'l._%'(( ':L?LP 1éé 3..{3-?

-------------------------------------------------------------------

-------------------------------------------------------------

.................................................................

.........................................................

B : gﬁr g.ﬂf | ngmfé.’gé

.............................................................

WATER CONSUMPT"!

Per 1. H. P. 3+ B'L f'{ M&Q 380 7_%‘? 3

poer hour,
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