Progress in Heating and Ventilating
During the Past Quarter of a Century
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WENTY-FIVIE YEARS have passed since the

tenth anniversacy of the formation of the AsEeER-

cAN SocieTy or HEaTiNG AND VENTILATING
Fwciwerrs. On that eccazion cur valned member, Prof.
[olla C. Carpenter, presented an interesting,  though
hriel, review ol the art of heating aad ventilation as it
had existed and developed diring the period of ity
vears priov o that commemoration,

Neaw that art has made its way along the path of miod-
ern progress during another quarter of a century, and
it may be well to regard the present year as another
milestone, from owhich we may ook back and take note
how far we have traveled, amd over what obstacles we
have mude our wiy,

Such retrospective consideration has a practieal value
it ndoces ws 1o reflect upon our own limitations, and
also o compare our present advantases ol accumulated
knowledee amd available matenals with the limitations
andl diffculties throagh whiclh onr predecessors strug-
alee] 1o achieve suceess,

We nmway reflect withoar dndue pride thar in the
processes of heating and ventilation, we are deding
with a matter which maore divectly than any other hranch
of the mechantcal scienves conduces to the necessities
Man conld eke nut his Jife without many
he 15 and will
alwavs vemimn dependent Tor s very existence upon

ol mankind.
madern devices and  conveniences, bui

respiration, temperatace, and hamidity,
Contribution to Disease Reduction

With the eeliable and adequate provision of warmith
and pure air, our branch of science has wade no smalbl
contribution o the reduction of disease, and o the pro-
longation of hwman life, during the past quarter of o
century.  We may congratulate ourselves that we, the
I1|';|1i||;_{ Al \'(.'I][i|.'l.|.il'l_!_{ {'I1Lii|'lL'|‘|'i.'|'|H |i!’l'||-|.'~'.:=.i"ln. have Con-
tributed to this desirable end.  Bor we most modestly
adimit that we have heen aided n oour progress by the
improvement of appliances and materials, and the in-
creqase in scientilic information which has accompasied
the rapid mareh of modern developments,

We bave, moreover, 10 credit our predecessors with
the initiation of methods and the achievement of resulss,
by which we have benehitted, methods  adopted  and
achievements accomplished by them with a restricted
supply of dependable snformation, and without the ex-
perience and the means amd materials which we now fine
so readily availahle.

At the tenth annual mecting of the Society in 1904,
Hugh ). Barron had presented a review of  existing
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literature bearing upon the sobject of heating, which
was chielly in the [orm of papers that had been com
minticited during the prioe decade 1o the National Assoe-
cletion of Master Nteam and ol WWeter Fitiers, and o
the Heating and Ventifating Tnstitulion of Greal Britain,
These were supplemented and enlarged Ly the topical
discussion and some valuahle papers contributed by the
membership ef our own Society,  These presentations
had, by 1905, gradually built up an aceamulation of
records of the expeviences of individual theorisis, scien-
Bists and engineers,
Reference Books in Use

But apart Trom these rather diseursive items of infor-
mtticn there was a lack of s@mndardized Nterature aml
pf factual record, The most dependable hook of refer-
eoce was that admirable work by the lamented  Car-
penier, Heating and Ventilating Buildings,” supplement-
mg William |, Baldwin's highly suecessiul boak, Stenm
Heating for Buildings”, which was published o (H81

anel T T st that timie throueh Sourteen editivons, Al

a much-needed contrilbintion upon the subject of venti-
lation in school buildings appeared in 1905, written by
Joseph AL Moore, Inspector of the Pulilic School System
in the State of Massachisetts.!

O problens of the firat vears of this century were
largely ateributable to the absence of many of those
inproved appliances, and matesials which have since
heen rendered available. We were still wrestling with
the question of pipe sizes, to which James A, Dannelly
liad begon his contribmtions of experiment and origing
sty
transmission of heat through varions holding materinls,

Same work had been done in determining the

The effect of wind apon Imilding surfaces, and the
eatent of mward leakage into buildings were occupying
atiention.  Qur problems were intensified by the devel-
opient of tall binldings in great cities, constantly in-
creasing o height,  Compulsory ventilation in school
Tmilelings hadd made an advance by the action of the Leg-
islature af the State of New York, in passing the Wil
requiring adegquate ventilation of schools, the culmination
of many years of effort,

Typical Problem of 25 Years Ago

[ may venture to illustrate the circumstances of the
work of planning the heating of huildings  twenty-five
years aga by my own experience at that time,  In the
vear 1905, 1 found myseli confronted with problems of
A snewhat unusual character in the preparation of e
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preliminary plans and computations of the heating sys-
tem too be applied to the Grand Central Terminal n
New York City, This was a group of prospective build-
snes of unusual character, spread over a large area and
of possible increases in size which at that time were
mere matters of conjecture. The system to be devised,
therefore, required consideration of  future
developments and the provision of steam sopply capable
of very consilerable Tuture expansion,  There heing no
gvailable Body of recorded proportions it was necessary
tn compute the probable heating requirements of every

extensive

element in the project as an ndividual problem,

[t is of interest to record that the final decision in
regard to the nature of the heating system was in favor
nf the use of a foreed civenlation ©f hot water rathey
than the distribution af steam, An unusual feature in the
entive gronp of builldings was the provision of - working
SPACce upon an upper foor of cach structure, as there was
no basement in these buililings, the space heing oecu-
pied by the railroad tracks.  The lower floors of ihese
huildings are hung Trom girders extending through ths
warking space, through which the main piping oi the
heating system had to be arranged and veturn piping had
to b planned through the lower story and some part
ol the public ternminal spaces,  Radiating and piping pro-
portions had to be decided largely by the exercize of
juidgment rather than by recorded experience, [ am
glad to he able to record that this extremely interesting
problem was sueeessfully solved.

Then came a question which had up 1o that time at-
tracte | little eonsideration, namely the current expense

of operation of this extensive installation,  The
of a steam-producing plant was then developed anid it s
nteresting to note that this pland, situated on FilaeGrsl
street, continued i service for a period of twenty-five
vears, having been quite recently dismantled (o make
way for the Waldorl-Astorta Hotel, the steam for the
plant being now supphed by the undergrowld svstem of
the New York Steam Company,  This problem mvalved
a stndy of recorded weather conditions over a long pe-
riced, and considevation of average lemperatures, and
average use of heat,

One of the developments ju the planning of heating
plants, derived from actual tests of heating svstems
crew out of these studies. The prolonged and detaled
test of the heating and power plant m the Hall of Ree-
ords m New York City afforded pweh intormation on
the variations and the total quantity of steam which was
required in modern buildings, accompanying the varia-
vons of exterior temperature and wind movement, Later
tests have established a firm relation between the cubical
contents of a building and the usage of steam in heat-
ing it.

Comparisons of the actual amount of steam used {ron
houv to hour in cold weather has thrown a ercat deal of
light upon the cconomic side of the sibject, Tt has heen
fullowed in recent vears by studies of the comparative
nse of steam and of hot water as a medium for the
transier of heat, and also of the relutive advantages
of maintaining a fixed interior temperature durng the
night time in unoccupied buildings, or of the discontinu-
Ag a
resull of these investigations and determinations the cost

ance of the heating process during that pernod.

Air Comditioning
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of the heating of hindiings bas gradually hecome detfined
andl should now no longer be o watter of mere estimate,

Development of Appliances

During the period  covered by this review it has
been noticeahle that the manufacture of appliances used
in the work of heating have developed many improve-
ments in heating apparatus and in greater variety, which
has preatly wded in the desipn and operation of mod-
ern heating plants. Electrically operated Dlowers and
fans have hecame available moall sizes and types, A

notable improvement, which was introdoced in 1908, was
the squireel coge type of blower, which has since that
time demanstrated its efficiency and has become a sab-
stantial ait in the worle of ventitation,

Attention has heen divected and most important devel-
opments have followed upon the question af the purtly
of the air dealt with hy systems of ventilation. The
purification ol air trodoeed Into bulldings may  be
rightly considered the greatest advance which has been
made i ventilation doring the past quarter of - centory,

What we now rather clumsily deseribe a5 the pracess
ol air conditioning is largely due to the lifewnrk of our
eateemerd Vice-president, Wo WL Carrier, 1t has had the
effect af lifting the subject of wventilation from o mere
mechanical svstem to a scientific and hy

ST RALN [FrOCess,
[ts importance has boeen upon an inereasing scale, since
the contanmnation of air in great centers of population
has proceeded on an mereasing scale.

Sorme altention has been directed towards the reduc-
tion of dust contained i the atmosphiere, it ot mueh
his been accoaplished W this direction. Public attention
and scientific observation have heen mainty diverted 1o-
wards the limitation of  visible irnoring  (he
dangers and discomtlorts arsing from the accompanying
volume of fine ash which s discharged by all power
plaiits and by the chimmeys of heating apparatus.

Recently developed deviees for catehing dust or ash

sinoke,

present a promise of elfective dealing with this prab-
tern, The reduciion of contamination of the atmosplere
should be corvrected at its source.  These considerations,
however, tho not detract from the desivability of the puri-
fication of wic introduced into buildmps.
Air Conditioning

Divectly connected with the process ave the develop-
ments in method of cooling the intertar atmosphere, in
which direction some installations have heen
fullv aperated. Some of our members will recall with
sati=faction their experience of the cooled spaces in the
Flackstone and Lasalle hotels upon the oceasion of our
Society’s annnal sunoner meeting in Chicago doring the
scorching heat of 1912,

SUCCEAR5-

Perhaps more than any ather phase of this important
development of the art of wventilation is the relative
bumidity upon which so nuwh of the comfort as well
as the health of human bemgs depend. As a part ot the
system of air conditioning, W has great hysienic impor-
tance wd places the subject of proper ventilation upan
2 high seientific level,  Installations of this character are
now Lo be found in successiul operation in places of
amu=cment and  hotels, theie use, however, being  re-
stricted Jargely to the sumimer months, Tt has yet to
be understand by the public that health is as much ta
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be conserved, and that respiration requires as much
safepvarding m closed buildings in winter, as in sum-
mer.

During the period covered by this review the use of
oil-burning apparatus has advanced, with particularly
rapid developments during the past few years.  This
sorree of heat production has had important effects upon
the interior heating of buildings, by reason of its con-
venience and its ready adaptation to astomatic contral,
Its yse in domestic heating 15 destined to expand, due to
these features and to the ceaseless activity of producers
of ail, as well as the intelhigent advoeacy of the varions
farms of burners and of antomatic control devices wlhich
are now it the market.

Gas, Oil and Electricity

The use of gas as a fuel for heating purposes has not
advanced as papidly as has the nse of oil, due to the
fact that the one is a4 raw or nearly taw product, and
the other a refined and therelore more costly form of
fuel, but this situation is destined to change as the exten-
stan of a supply of natural gas proceeds, wlhicl has
Never-

theless the consumption of artificiallv-produced gas even

taken definite form within the past Tew vears,

at metropolitan  prices, may prove advantageous  and
eeonommical in view of the simplicity and secority of s
supply and its utilization. [t may not be inappropri-
ate to state that the writer has osed wtificially pro-
duced gas at the prices established in New York City,
for the past seven heating seasons in a husmess and
agartment Inolding, in which the expense of this Toel
though more than doulle that of coal, has been econom-
ieally Justificd Dy the cireumstances onder which it s
consumed,  These include the elimnination of lalor, the
absence of ashes and of the handliing of fuel, which has
maile it possible to utilize a valualile basement space for
storage and workshop purposes, and hnally, the great
convenience of automatic contrl,

Some advances have been made n the production and
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m the use of electrically-operated heaters, which in spite
ol the enst of an expensively-refined form of energy,
Bave been Tourd in many plices economically advantage-
ous as auxiliacy heating apparatos,

Establishment of Research Laboratory

Ferhaps the most important and promising advance in
the knowledge of the fundamental facts relating to heat-
g and ventilation has been the establishment of ays-
tematic vesearch which hegan o take form in 1917, when
the suhject was taken wder consideration by our =o-
ciety.  In 1918 a committee was appointed to forpm-
late a plan and methad of prosecuting this importanl
project, and at the swentv-(ifth annua! meeting of the
Society, the work of vesearch was authorized and started.

The resales which have already been attained indicate
the preat importance of this line of study and investiga-
ticn, Progress has already heen made in standardizing
the conditicnis of the processes of -heating and ventilation,
The determination of efficiency of various appliances
his already laid the foundation for the future develop
ment of the art 01 heating and vertilation upon dehned
svatems by the wse of ascertmined methods and relialile
appariaios,

The work of the Society and of heating engineers in
general has thus advanced along Tines increasingly -
rected by aceomulateld experience, teat, and information
during the past twenty-five years, largely as a result of
the labor of ouwr mterested membiers,

Finally, looking over the quarter of a century throngh
which we have passed, it 15 evidlent that the arts of heat-
ing and ventilation bave traveled Tav, Buoe we may fearm—
{rom our hriel consideratiaon ol (hat pProgress, the con-
cluston that there lies before us a creat held of endeavor
and accomplishment.  Devoled to the progress of the
homan race and realizing how much  contribution we
may make to the health and happiness of our Tellow
creatures, we may well gather inspiration fram the prog-
ress of the past quarter century, and with confidence
move forward to greater achicvements.




