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, or for the Imilding‘of premises to

rental or gil::r;hase of land- ot :premi ; A
» or ior any olher

‘serve as of halls, e
public purpose connected with architecture.

tg. 1t shall be the duty of the séeretary to keep the register in accordance
'whilh the pylovisions of this Act, and the by-laws, orders, and regulations of
the Council.

All deeds of the Association shall be signed by the president'and secretary
and sealed with the common seal of the Association.

20. This Act shall come into force on the day of its sanction,

SCHEDULE A.

system, i. e,, that which offers the shortest distance and casiest flow 10 and
from the heating sucface, is used, e flow and return mains are counter-
parts, and go side by side, ‘In no case hns the system some. architeels
adopt of having a separate flow and réturn from the furnace to each heating
tract beén used, although, in some cases, one or more mains are taken.off
the header exclusively. for the use of“the ground floor. en ‘separate
mains, as aforesaid, are vsed for supply of ground.floor healing surface,
they are always taken off midlength of the header, where the circulation is
more lively, the mains of the upper floors taking the outside, and, ina 3.
storéy building of the ordinary deparimental I{pe. owing to the less rapid

i of the water 10 and greater height of ceiling in the ground floor,

Date of .

. . Title or distinc- ;
Regis- Name. e Residence.
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HOT WATER WARMING IN DOMINION BUILDINGS DURING
THE PAST TEN YEARS,* '

By D, EWART AND WALTER R. BILLINGS,

I'HE authors of this paper ad no claim for M

or novelty, it
an outline of

" the total seetional area of the mnin_ or mains of that floor at the header is

equal to'that of the first ‘and second floovs combined, leaving all x.siorey
annexes out of the question. In the cases referred to, where the gronnd
floor mains are separate from those of other’ Roors; the two upper floors
are served from the same horizontal mains, butin all cases, whether the rigers
are all taken from ane main, or whether the risers of the ground fleo: -haven
separate main, the first and scoond floors are taken from the same sets of
risers, These risers are straight from bottom to top, the upper run-being
diminished in sectional area at the point where the connection of the lower
wract of heating surface is taken off. - The practice of taking the upper run
off a side branch of a T below the connection to the valve of the lower tract
of heating surface is never used. . However, in nearly"all cases the horizon-
tal mains in the basement are trunks of which all the risers are bianches,
those serving the ground floor being devoted-to it alone, while as stated in
the foregoing, the others may each serve two floors, . .

e relative sizes of het water mains, branchés and connections, both
horizontal and rising, require some working out. Schumann and other
standard writers give thierule: ** The sectional area of a branch pipe must
equal the arcas of all the connections, and the area of a main pipe. must
equal the area of all-branches.” The fallacy of this view is casily demon-
strated, for as the internal surface, and consequently the friction, is propor-
tionately much greater in smaller than in larger pipes, consequently thess
need not have proporti ly so large a 1 area as those; In.proof
of this 1 subjoin a tdh'e giving in one column the amount of he ating surface
in square feet, for the severa) sizes of connections, based on a proportionate
incrense from the standard of 50’ 102 1” pipe connection, and if the other,
the amounts used in good practice with guick circulating furnace and evenly

cireulating pipes:

being prepared merely to attempt 10 convey 1o the A
some of the: practice adopted in warming the various Dominion buildings
with hot water plants,

The relative merits of hot water and steam as warming agents cannot be
gone into here.  They were (ully considered by the chiel architect who more
Ahan ten years ago satisfied himself on that poiat, and since then the Domin-
ion buildings have almost invarinbly been heated with hot water,
excepting when the intermittent use of the building or where the use of ma-
chinery therein rendered steamy more advisable, and in such few buildings as
the Smead-Dowd system or the use of wood stoves wera preferable,

Neatly 100 buildings ranging in size rom small village post offices to the
-Langevin block at Ottawa, have been successfully. heated by warm- water,
and wcdwill at once proceed to give you an idea of the class of p'ant so far
adopted.

A’:nong furnaces, the wrought iron pipe furnace, invented foity years ngo
by a veteran hot water heating engineer of Montreal, to whom the excellence
of the modern direct hot water heating apparatus is mainly due, stands first
tor quick circulati ility,-and of fuel. The successful prac-
tice of thefirm this engineer, shown the breadth of
Cunada and the northernmost States of the American Union in heating long,
extended and bling ouildings, such as and asyl isf:
ily, and with a lower expenditure of fuel than could be obtained from low-
pressure steam plants in buildings of ¢ ly the same ch , ata time
when steam heating engineers were wont 16 assert that hot water could not
be distributed throughout long, low buildi evenly and ically, was
targely due 1o the kind of furnace employed, and conld not so readily have
been obtained with the Cornish, the Tubular, the Saddle, or any of the cast
iron sectional furnaces then in.the market, .

Owing to prime cost of the pipe furnace and its meed 10 be built in brick-
work, the chief architect has used some of the excellent sectional heaters now
Jin the market for small and medium sized buildings of compact layout ; but
in all others where anthracite coal is used, the wrought iron pipe furnace is
fiest favorite. hracite i

o

- rate of circulation, the metter would be an casy one ;

Quantity of heating surface . B .
Bore of main or | based on a propo%llonnlc Quantity ,:xsed“m.goold prac-
connectjon. increase from 5o’ to a1” tice wil \};e circulating
connection, plant.

1 inch 50 square feet 50 square feet
v B YRRt 8y e
1 1a e 200 ¢ 0
2 200 ¢« Joo e om
2% g o 833
3 - e v Losg ¢ w

The foregoing list is not offered as a carefully we rked out scheme, but a$
an indicator of the fallacy of direct proportions. In the early days, some of
the public buildings were piped on the rule found in most manuals, but with
disadvantage, and it became evident that no table could be exclusively
followed.

A large heating firmy bas in one plant a six inch main supplying 30,000
Tineal feet of 1” pipe (10,000") in heating surface, cireulating well, whilst in
another plant where the length of the main is greater, 7,000 lincal feet of
I pige 2,33¢’) is all that can be civculated well on a main of that size,
Another example by the same firm—the plant at the McGill University,
Montreal, has a 2} inch main circulating 2,500 lineal feet of 17 pipein heat.
ing surface. ) .

The intention in Jaying out an apparatus is to arrange the branches of the
main in such a manner that al) will circulate evenly, and'if the riseis for the
supply of upper flats and the easily Rowing wall coils could be taken from
the distal end of the horizontal main, and those for the ground floor and
the cast iron radintors conld be placed at the proximal end, being esreful in
both cases 10 caleulate the individual § at their exact proportionate

but as the occurrence
of such a case falls litle short of a firly average miracle we do not take it
into account, and various shifts have in consequence to be made to get over
the dificultics. in caerying out many of which we are dependent on the skill

Where the use of bituminous coal is mare than
ipe fuenace chokes 100 rapidly, and the more sluggish or less rapidly circu-
{:uing wrought iron tubular as well as the castiron sectional furnaces are used
for the large and small buildings respectively.  ‘The tubular furnace differs
from the steam cylindrical boiler only in having the steam space as well as
the water space filled with tubes, Itis built in brickwork, the grate under
the proximal end, the flame and gases of combustion passing backward
under the shell to a chamber behind the distal end, returning from thenceto
a second chamber at the proximai end, and
over the shell to the chimney, if the dmu};ht good cnough, or passing at
once into the smoke pipe, in the case of the draught being a medium one.
In these cylinders the tubes have usually been 37, but the experience of the
Department wauld indicate that 4” tubes would not be 100 large.

' The advantages.of the cast iron sectional furnace is its relative small size
and cost, and that it does for both bituminous and anthracite coal. In the
smallest buildings no main larger than 2” is required. so that these farnaces
as manufactured are ready to set up, but in medium sized buildings where
larger mains were required, and in those cases where twin furnaces were
considered preferable to single ones, headers for the conncction of the mains
had to be provided, 5

In some cases where 2 single furnace is used, its sudden filure in cold
‘weather may be « serious matier, especially if the furnace become entirel!
disabled in a town where a duplicate furpace cannot be at once obtained.
In the case-of a greenhouse, such a ease is worse than its occurrence in an
official building, but, in any case, the want of hicat even for a few days is a
scrious matter, bésides the trouble to the officialy. It would be a serious
matter to the carctaker who lives on the premises and whose sole‘means of
heating would then be his cooking stove. ~ Failures, however, are of éxtreme.
ly rare occurrence, and in case of a pipe (urnace, scldom serius, being
“usually the breaking of a cast iron connection, when plugeing the pipesall
that is necessary, until a fitter can be had.  ‘To guard against the disagree.
able probabilities referred to, twin furnaces are sometimes used with advan-
tage—in which case the headers are connected with both furnaces, the con-
nections having gate valves so arranged that onc or hoth furnaces can be
used as required. s
- For the piping, wrought iron pipe has been used throughout, c\:c?_ the
Farm

sing finally cither backward *

-each radiator or coil.

of the fitter employed. For instance, when it can be helped we must not
take off many b in the same neigh d, and on no ion take
off the main a quick circulating and a ;Iuggish branch close together. 1In
the latter case, where the two neigh are flows, one will rob the other,
and if they are returns, the onc containing the warmer water returning will
back up the other and thus obstruct the civculation of the heating tract con-
nected with it. .. .

The custom has been to tnke all branches off the top of the horizontal
mains, but ocensionally, as a check, a branch is taken off the side of the
mains. -

‘The practiceis 10 allow a radiator valve both 10 the flow and the return of

For all ground flow surface and for nnr riser which
returns or feeds but one coil on any upper floor, onty the flow valveis connect.
d 1o the radiator, while the return valve is placed in the cellar with the
draw off valve beside it, in order that the single heating tract may be con-
veniently emptied without disturbing others—a convenience which must be
foregone in the case of one riser feeding or returning more than one radiat-
or.or coll, as in such n case, all the heating surface served by the veturn pip:
must be emplied at once.  The ordinary peet valve is used on all muins,
headers and branches, and wherever a valve is needed, excepting on supply
conucctions of ground floor and attic heating surface, and to any heating
tract which is the ast on the riscr, in all of which exceptions globe angle
valves are more suitable as well as cheaper.

The best kind of heaing surface to cmploy is a matter of grear impori-
ance, and one which should be decided Lefore the arrangement nnd sizes of
piping and the quantity of heating surface can be decided on, In the
public buildings it was a matter presenting some difficulties,

In steam heating practice, eflective radiators such as the Nason, Walworth
¢ al, which are ive in app ical of floor area, and rapid
in returning the water to the boiler, were in the market at u figure which
ensured their use in preference to hox coils, the appearance of which has
always been their only deawback, Ten years ago the so-called hot water
radiator known to the profession was sluggish in action and possessed of but.
one inlet, teing used by heating engincers who where educated 10 the use
of the now almost obsolete one ppe system. Naked box coils, although

stacks of 4” piping at the greenhouse of the Central Exp

being of this kind.~ All pipe fittings and the furnace headers are; however,
¢ast iron, ‘ .
* Inthearrangement and lnyout of the mains, what may be called the direct

. % Paper read at the Third Annual.Convention of the. Ontorio Association of
Architects,

we j to in some of the more_pretentious
buildings, and.in order to hide them, cast iron screens and marble slabs were
used, thus ing their effici hindering the ci ion of air about
the pipes, and nﬂ{ording a receptacle for dust, always difficult 10 remove,
‘and the removal of which was™ frequently neglected owing 1o its being out
o 1sight,  These difficulties. as 331 as that, insome enses, the exigencies of
fimited wall space’in stuirany halls and in rooms of large area having many




