THE CANADIAN ENGINEER 101

THE STEAIl END.*

BY JAMES MILNE., .

In a paper read at a former convention of this association,
it was stated that purchasers of clectrical apparatus made very
careful enquiries as to the efliciency of same, the price being of
secondary iuportance.  If this applies to the electrical, why
should it not apply to the steam end as well 2 1 am sure that
there are very few plants where the proprictors, or those in
charge, enquire as 1o the efliciency of the boilers and engines,
the price with these items being the very first consideration,
generally. It is veey seldom, in specifications for steam plants,
that there is anythine said about the efficiency of the boilers,

. or the water consumption per horse-power at the engine.  This

I consider one of the most important points in conncction with
the steam plant.  There are engines running which are sup-
posed to be first-class and up to date, where the water consump-
tion per horse-power is ncarly double what it ought to be, and
it the management in some of these plants would go to the
trouble of calculating the coal consmmption per  clectrical
horse-power at the bus, I am of the opinion that the results
obtained would simply astonish them, I, mysclf, have records
of the coal consumptien of a plant, together with the total
meter readings, extending over a number of years, and allowing
for the loss on the line, together with that on the generators,
and although the plant was a non-condensing one, yet the
records there are not out of the way.  In another plant where I
was making a two days’ test as to the relative values of coal, I
found the coal consunmption per E. H. P. at the bus just double
the former plant, which might be considered high by some.
This sccond plant was condensing. The load was of such a
nature as to make the engine very unsuitable for the work.

I am inclined to think that builders of cngines should be
made to guarantee a certain steam consuwmption per indicated
h.p. at say 25 per cent. over-load, {ull load and half toad, and
that tests should be made to determine if the guarantee has
been fulfilled.  If the guarantee has been more than fulfilled,
let a bonus be given to the builders, and if not fulfilled, so much
to be deducted for every 1 per cent. below the guarantee; and
if it fulls below a certain amount, that is to say, the steam con-
sumption excceds a certain fixed value, the cngine to be re-
woved. or the huilders to aceept a nominal figure for same. |
think if means of this kind were adopted we wounld get engines
of a very high order.  Engincers, as a rule, arce content so long
as they get a fine looking card from their engine, but they very
seldom from these cards calculate the steam  consumption,
which is of vital interest. We have quite a large number of
good cngine builders in the _country, but the number guaran-
tecing their cfficiency is very limited indeed; in fact. I am not
awarc of any. If tenders are invited for a certain style of
cngine and the tenderers arc called upon to guarantee the
steam consumption per B. H. P, the party to reccive the con-
tract’is the one guarantecing the least steam consumption per
hi.p. hour, the cost being of sccondary importance.  After the
cngine has been installed and run for some time so as to gt
down to its proper bearing, carcfully conducted tests should be
made to ascertain if the guarantee has been fulfilled,

‘The matter of cfficicncy of boilers is also onc of great im-
portance, but it is not so casily arrived at. nwing to the differ-
ence in coal. At the same time, however, it would not be a
very difficult matter to fix on a ceitain coal for a staudard, and
to guarantec so many pounds of water cvaporated per 1b. of
that coal. AN boilers, T believe, should be sold by the Centen-

nial Standard, and should be capable of devd ping their rating *

with casy firing, showing good work with ordinary coal. and
should be capable of being forced 50 per cent. above their rating.
There was a recommendation something to this cffect made by
the Committee of Judges at the Centennial Exhibition, the
horse power being 34¥4 Ibs. from and at 212 degrees, which is
cynivalent to 33.305 heat units. We should get an cfliciency
closc on to 8o degrees with good boilers, and thic conld be
roughly determined with anthracite coal, and if we get 12 ths.
of water cvaporating from and at 212 degrees. we have approxi-
mately this cfficicney. the heating valuc of the combustible being
about 14.300 heat units, which is cquivalent to 15 Ibs, cvapor-
atea from and at 212 degrees. therefore So per cent of this gives
us 12 Ibs.  With bituminous coals we have not such uniformity,

*A paper read before the Canadlan Electrical Auodzdo':.

and it is necessary to determine its heating vidue either by the
coal catorimeter or chemical .unlysls

After our boilers and engines are insaalled, we have to f.!cc
the problem of ruuning them. It has often been stated thag
men could be got to do anything, men being more casily re
placed than mwachinery, costing practically nothing as it were.
I am of the opinion that this i$ wrong. Clieap men are numer-
ous we know, but are in the long run very expensive. Good
men are scarce, and nowhere is this more noucseable than in the
beiler room.  Good firemen are very scarce, coal shovellers
numerous.  In my humble estimation, credit is not given to the
firemen that should be. If a plant is run fairly cconmmically
as far as coal consumption is concerned, the engincer is more
apt to get this credit, but as a matter of fact all he does is to
turn on the steam and sce that the bearings are oiled. Now
amd again he may walk into the boiler room to ascertain if the
fireman is asleep or not. To have good firing the greatest of
skill has to be manifested to get the best results from the coal,
and where we are dependent on skill 10 get first-class resuhs
we are depending on a very uncertain quantity.  Too much
latitude is given the fireman in the matter of ¢oal, aud he has
it in his power to make or lose nearly a dividend for the com-
pany that employs him. Attention is being given to this subject
by the largest steam users in the country, whereby the duties
of the fireman are befng greatly rehieved by mechameal devices;
their action heing positive and not  dependent on skill, the
machines thus taking the place of the brains of the fircman.
This you will agree is a great step in advance, and makes cen-
tral station management very independent regarding firemen.

IMPULSE WATER WHEELS.*

By ]J. T. Favmer, Ma E.
{Corcluded)
11.—Nozsle .7532 in. diameter.  (a) Pressure 75 Ibs. per
sq. inch. Equivalent head = 175 feet.  Discharge = 120 gallons
per minute,

Speed. ! Horse Power. Efticiency.
[ |
{
402 l 3.68 38.5
301 3.10 65.0
018 $.34 8.8
6;3 439 6.9
750 ' 4.33 08.7
770 i 4.30 6;.7 -

—_—— T . - o . e

(1) Pressure 100 Ibs. per sq. inch. Equivalent head = 233
fccl Dlsclnru: =138 gallom pcr minutc.

Speed. Horse Power. Eticiency.
370 4.8 194
371 3.% 50.0
475 5.67 58.4
513 3-95 6o.;7
38 6.20 63.9
634 6.60 67.8
608 6.66 . G6S.6
756 6.88 70.8
Si13 ! 6.72 i 69.3
o1t i 6.35 i G6s.

In conncction with the 'ﬂ)ovc rcmlk it is mlcrcmng and
importam to notice that the highest actual cfliciency appears at
a speed which is about .9 of that which theorctically should
give the maximum cfliciency.

A most important difference between an impulse water
wheel and a turbine of cither the impulse or pressure type is
that the construction of the latter allows a larger arca of water
10 be applicd to the wheel for the same dimensions of whecl,
In the turhine the wetted surfaces bear a much larger propoe-
tion to the size of the wheel than in an impulsc wheel, and thosc
surfaces in the turbine are constantly in action, while in the
tmpulse wheel their action is intermittent.  When the head of
water is small 2 correspondingly large quantity ha< to be uscd
to give a required horse-power, and in this casc the turbine has
the advantage of passi~., a much larger quantity thap the
impulse whecl.  When the head is very large this feature of
thc turbine becomes a dludv'mtagc, as it becomes a diflicult

*From a Paper read before tha Canadln Society of Clril Engincers,




