How SHOULD THE HoUsE Br HEATED?

LATING houses by hal water is not

nearly so rnodern as steam  heating.
Thomas Tredgald, in a bock published in 1810,
credits the idea of cimploying steam as a
heating medium to Colonel William Cook in
the year 1745, while the use of hot waler goes
back to Roman days, even, perhaps, to a
period before the Chrstiun era began.

Coming to more recent lustory, it may be
satd fairly, | think, that before the develop-
ment of the so-called vapor system (a special
form of steam heating described last month},
there was in this country a strong trend toward
hat water heating for residences. But at
‘present there is a wery close campetition
between these two methods, with incrensing
popularity of the vapor system in many locali-
tis. In fact, the arguments for the one or the
other scem so evenly balanced that many
owner is perplexed in making a choice. And
he certainly has a right to be perplexed he-
cause cach has its own peculiar nmwerits, and
not all the good points are inherent in either.

I it is fair to present steam heating i its
miore perfected form, fe. as o vapor sysicin,
so 15 it required to present hot water heating
not anly as the system s tastalled in its sim-
plest form, but with such improvements as
have been added to effsct some of its inherent
disudvantages. To do this we must first go
back to fundamentals and study the simple
‘gravity " hot water systen,

Asn the case of heating by air, Lhere must
he in the hot water plant a “loop’ of the hieat-
ing fluid somewhat Like fFig. 1. Of course
this diagram is crude and omits many features,
yer it is desipned to show a working principle.
The heater warms the water to say 180°% In
the radiator the water cools to about 160”.
Now the cooler column of water waighs shightly
more than the hot columm, so that it will fall
and push the lighter side up, thus promoting a
very shight cireulation in the directions indi-
cated. Thus the name of ‘gravity system’ is
applied to distinguish it from “forced’ arculu-
tion when pumps arc'used, as in large buildmgs.

There are several observations to
be made about the conditions arising
in the *gravity system.! First, if the
radiator were entirely
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g boler pipes and radiators, is completely
Mlleed with water at all times, in this respect
being unlilke a1 steam system. Provision must
of course be made for the expansion of the
water when heated. This 1s done in the regular
old-fashioned  system by providing an open
‘expansion tank’ at the top of the house in
whicl the water may rise if the fire becomes
too hot. The expansion tank is shown in £,
2 together with two schemes for arranging the
Basement piping, On the righl 15 shown the
“two-pipe” arrangement; that is, each radiater
receiving its hot water from one pipe (supply
main} and returningg its cooler waler Looan-
ather pipe {return main). On the other side of
the same diagram is the “one-pipe’ or “shunt’
method, cach radiater returning its coul water
to the samne pipe from which the hol waler
came.  The second method has the swlvantage
of less cost bul is not generally considered s
good as the two pipe method for house heating,
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one reason being that the radiators at the end
farthest from the heater receive water of
relatively Jow temperature, and must there-
fore be of larger size for the same heating
elfect. Yet sometimes the particular layout of
the house plan inakes the latler a necessary
choice.

“There is one physical condition in a hat
waler system which must always be fulfilled —
that the water shall not become heated in the
boiler above its boiling point so as to make
any steant. The reason s obvicus from what
wias noted above about the system being
completely full of water and not having suifi-
cient space for steaum, OF course there are
times when by carcless operation 100 hot 4 fire
will start to cause trouble in this respect, but
the water will simply be forced higher in the
expinsion tank and rus out alb the top through
an averfiow pipe which must he carried down
1o some sink or drain wliere a spouting of hot
witter will do no harm,

The limitation of temperature to some point
below the boiling point brings out the fact
that the boiling point is higher than 212 de-
wrees because the presswre in all but the highest
points of the house is higher than atmospheric
pressure. The higher the waler stands above
any  point, the higher the temperature st
which the water will boil. Henee if we can
pul the expunsion tank high cnough or devise
1 sclieme for creating suflicient pressure we
can have water al any temperature we

The exact relation of height 1o pressure and
temperature is shown in the following table,

Tanle or Hionts, PrRESSURE, aNw
TEMPERATURES
Boiling Point
Corresponding
lo Pressure

Pressire
FProduced

{Lbs. per sq,

Heivht of Iix-
pansion Tauk

(Feet) . by gago) (Degrees Fahr)
5 2.2 219
10 4.3 225
20 8.7 230
30 13.0 240
40 174 254
50 21.7 202

It should be clearly understood
that, while the ubove temperatures

blanketed so that it
could give off no heat,
there would be no ¢ir-
culation. Second, the
velocity of the water
in the pipe at the
point XX in Fig. ¢ is

are the maxfmsm that can be
allowed, the operafinyg temperatures
at the heater must be kept quite a
little below the boiling point be-
cause we are limited by the con-
ditions alTecting the lighest radia-

dependent not only

Lors.
Ior example, a two-story honse

upon the difference in
lemperature but also
upon the height of
watcrabove that paint,
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wonld ordinarily have about 30
feet of height fram heater to ex-
pansion tank which gives a lunit-
ing temperature according to the
tuble of 2406 degrees. Yet even in

noted is that the hot
water system, includ-
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coldest weather it is best 1o avoid
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heating the water at the heater higher than
say 155 or 200 degrees.,

This limitation of temperatures to a lower
amount than is allowable v & steam system is
the reason for the necessity of larger radiators.
But with the increased number or size of
radiators the honse can be kept just as warm
as with steam. The size of radiators, however,
is a real disadvantage of hot water heating
and onc which appeals strongly to the owner
wha desires wall space for other things,

To overcorne this disadvantage, a scheme
was devised a few years ago — a pood exam-
ple of Yankee ingenuity. In effect, the idea
is to have the column ef water running to the
expansion tank partly replaced by a sing of
mercury. Since this substance is about thir-
een bimes as heawvy as waler, it makes il
possible, withaut raising the expaunsion tank,
to get greater pressure at the heater and there-
fore to allow hotter water 1 the system with-
out boiling.

Fig. 3 shows the ordinary open expansion
tank, while Fig. o suggests the clTect of the
merenry. Actually the arrangement is maore
involved and yecu have to buy a patented
accessory, but the effect is just the same as il
the mereury were inscrted as shown. Note
that the use of & column of mercury 20 inches
high would be cquivalent to hfuing the expan-
sion tank about 20 fect higher and would
allow the water 1o he about 2o degrees hotter,
The device which is inserled for this purpose
is called a “mercury seal’ or ‘gencrator. |
wish they would not use the latter name, for
the only generator is the fucl.

Just as the mercury seal was devised Lo
overcome Lthe well-known disadvantage of low
temperatures and large radiators, so another
improvement has been devised o offset an-
other disadvantape. 1 refer 1o the fact that a
hot water heating is ordinarily very ‘lazy.” 11
is slow to get the hear up and slow to cool vl
il 1he dav turns out 1o be warmer than usual.

This makes the problem of close regulation
very smportant and has brought out in recent
years an interesting developmoent called the
“Lanl in basement’ or ' pressure tank” method.
ln g 5 are shown the s~
sentials of this plan, Under the
iirst {loor is a scaled tank. The
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velooily of the waler flowing in the pipes.

There are other metheds of regulation by a
temperature control at the healer or by a
thermestat in the centre of the house, the
latter being used with any kind of heating
systeny,

In this mater of regulation fies a very
fundamental fact about hot water as a healing
medivm — perhiaps the most  fundamental
facl. Steam must exist at aboul the same
temperature  while  effcctive;  hence  steim
temperature is practically kepl constanf af the
borler, bul regeelated af the radivtor. On Ui
ather o, water may be heated 1o any
temperature {(within lionts) and thns have
tewperalure regulated at the bosler with condi-
vions kept conslaud @i the radiator. This cs-
sential difference touches upon a very practical
phase of the houschold problem, namely, that
in so far as the houschold requirements de-
mand the same temperatare at all Lines, with
But litthe or ne manipulation a1 the radiator,
ol water has o certain convenience due 1o
requlittion al the seserce, Dol an so far as the
cifferent rooms have diverse vequirements as

TREMVRE TAHK
(OFTEN caLLEd
EXPANSION TANK)

water entering the system from
the city mains contains a certain
amount of air whicl will rise to
the top of this tank, leaving the
tank filled with water only up
te a certain level, called the
“water line.' Above this we have
a cushion of air nnder pressure
which will increase as the water
m the system pets hotter and
expands under the action of the
heat.

The simple idea is Lo usc
this air cushion as a regulater
by connection through a pipe
with o diaphragm and  lever
which are attached to the damp-
ers. Anather point claimed by
the originators of this plan is
that smaller pipe sizes can he

used  with  conscquent  higher
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S=3vPPLY PIPE~CARRIES HOT WATELR
TO RADIATORY.

R-RETVYRN PIPE-BRINGS COOLER WATER
BACGK TO HEATER,
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to teraperature in dilferent parts of the day or
for different people m various rooms, the
possibility of regulation by a quick opening
radiator valve and the immediace delivery of
Lieiet makes the steamar vaporsystemsuperior,

This necessity for regulating hol water af
the sonree Is so important that some people
omit valves from the radiators, as they are so
inconvenient to use, being down close to the
floor and requiring several turns,

The sleeping room problem with hot water
systems is very impoertapt. Lt takes quite a
while for the radiator to cool dewn even though
the valve is shut ofl, because the radiator
valve probably has a small hole drilled through
it o fet a little warm water circulate at all
tmes, This is done to avoid a frecze-up on
very cold nights, A procedure which | would
recommend s to make a close fitting bayy of
felt or gquiltiog material which can be slipped
over the radiators at night, something like the
old-fashioned covermyg for a teapot. During
the day the cover can be folded up and kept
in a closct.

The proper installation of a hot water sys-
tem 3s generally regarded as requiring greater
skill on the part of the contractor and work-
man than steam or vapor, because the gircula-
tion is caused by such shight differences in
temperature that cage must be taken 1o favor
the low at ull points. The cost Is necessarily
wrealer than the one-pipe steant system due to
the larger size of radiators and to double pip-
ing, bul s about the same as the improved
steaun or vapor heating,

A final sommary of the advantupes and
disadvantages of hot water should be made,
I believe, witli vapor heating in mind as the
close competitor, I this be dune the scare
woulkl stand, I think, as follows:

Advamdages of bol waler
(1) Stmple regudafion al the source rafber
than at the radsator,
{2} Possibilily of vwnning at a very low lem-
peratire durtuy spring and fail.
i sadvantages of hol water
(1) Too slow in responding to swdden demand
Jor beal and too slow in coeling off when
demand ceases, as in gase of sleeping

Finmis,

(2) Radiators larger than requerred for sfeam.
(30 Possibility of frecie-ups.
(.f) Heating of domwstic bol waler wot so

- conpenient as wilh steam,

L closing this first serics of studies of
virtous methods of house heating, may
| apain cmphasize what | have said
several times — naniely, that there is
no one best system with all the pgood
points.  The owner must see what in-
fiecrent conditions po with each plan and
make his own decision as to the relative
weiglis in his own case to be assigned
1o cach advantage or disadvantage,
The purpose of these papers has been
to make it a0 bit casicr to discern
these facts, and to make the
owner somlewhal more cerldin
how Lo handle the system which
he wants, A later serics of anicles
will cover special features.



