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I am announced to read a paper on hot water circulation; ta Th pext pinti o

this title should be added, ý With test for efficiency for hot water

boiers," since my reference ta the principles of hot water circula-

tion will be mainly for the purpose of opening up the sbject and h iimari

illustrating the points that have to b met in designing a htwhere t

water heating apparatus to obtain the best general efficiency, and oblcawtepieamelngtethrndontemdl,

also to give a method or plan of testing the ediciency of a hot teame a

water boller. In Fig. i B represents hot water boiter, F, irepot ;

S, seeke pipe ; F P, flow pipe; R, retur pipe; R A D, radiators.
The dark portions of shading represent heat, light portions Ofsait hebtrwlhveheanefetonheokngf

shading, absence of the samie.th 
paauasawoeast olwr hepinadrd-

One of the main abjects to be obtained in a hot water heating
apparatus is the economiical absorpdion of the largest amsount of

heat resulting from the combustion of the fuel, by the water in the

boiter, conveyingit by circulation to the radiators, and thence ta

the air of the room to be heated.F 
P

The motive power of the circulation is the difeérence in temper-
ature between t th he flow pipe and the return pipe.
Water being made lighter in weight by heafing, t'ises, white the

colder water fat, and s produces a circulation of the water in

the apparatus. In the same way, in illustration, the heating of iir

causes it to rise, white colder air falls to take its place, producdng

circulation of air. This is also the cause of wind, etc.-
It will be noticed from the shading that heat f rom the fire is

gradualiy being absorbed by the water in the boiter as the gases

pass to the smoke pipe, and then it appears in the water and is

carried to the radiators by the circulating pipes, thence t:a the air

of the roomn te be heated, the water retnrning to the boiter, mins

a large armount of its heat, to be again re-supplied. The lowar

radiator (NO. 2) represents the actin of the circulation where
the water is adinitted into the bottòm instead of the top of rad-

iâtoi; the circulation is likely not td be qite as perfect in 'this

f6rm as the upper.
If wi be noticed by the shading of the smoke pipe and upper

portion of boiter that there is a larger pr-oportion of heat shown in

the smòke on the way to the chiney than in the water of the F .Z

mmea th s t hot s part. -Thisi aeendris e thee whe i e ti he b ie t . T i sa m

he ~ ~ ~ ~ ~ 7 pont poritant whes the rerdmtofhebdeh r.d
eqgeh 1rpno ofl the pramee ta thestat hue gas t passidi incrulto

injtiriously affct the otheriomy ProdfR th Poi sreadscn

FsseaM ¢ so supeo hor fuel. the proportions ts cicuatonted. ccrr

Naw ihn Fig the thea herer show twoin separni system frmtebftr

mainsa-nesh a longer ianh conac gasthh thea oftn urae f h ae

thThes dtdt cotiue thesater tibrbøier You flue eeds tthhe athei

nowaha boite cicnadn runater theti saaa dtheo lesNewrulto alw

ceuk pas taëfl thheméo raditoof theset thteaim, that:the i te oie

greel cigausesnc its to& whee:th wateriae ortst and theduti h

gasese ifdr toy hthe thiane from iept the boiger frm hefle aes

theneqenl matere epiest mut iss eties thhe chmné coolilg wiradst

we snee-aut chimneyathe'fuel teat apñodwer toiertrt. u

bThe eonom o the aparats inta they en coempti of e.Bth

t for thistripon futher is ot n objet ans aper.

Thnxt podit it ill tuhonm iste ircuatio nd ftewate n

R ~ ~ ~ h sysem allÎi7 thatFig. ncmetn t r prerteet at yse where te

crain is opea n readfr apd Fig. 2ai representsdb hscniin o

al syste whereo the rationa btee nd mpeet ie mater

wher the tomp edt imen tot frin t possil lulation ccuif

you brock ah watnger pipesme onatiohnr ei, orin theaidde

the.sam result ocan inas prrdste wa t of water, taillh

FIG A Passnthrough e pipceda wh ol te. Toir aeorea an d pdient
tohe iruation ny the aditrer o thke pipigacone'in.h

boiter ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~sm to thsishtetpr.Ti sneesrl a ic hn I er boile, wai oaf the samnefectn thpesi worng ofax

equals ~ ~ ~ ~ ~ ~ ~ h apareu asprto af the sat ina tere thee piping and radi o v fLBC OKGHA

hator free ahd the tmeimn ine thee muise itself. Thisil isu anoim-

Is will now proçesd to ilstat howw any defection in circuatio

Nijuiosl agct thee inoom ofe then syste asw regrd con-tessso

cirumptionon of fuel Ana impeimes to thcuato favin "eccurredr o
thea ina Fig.s i, the water not tahg freeer aceso the booler, re-th

flmain loge ins conac cicuthon the heain surae ofni thcton same.

coutilTh hea continue pasin diomio the one gafe tos thet wate sinh h
thee boile. comnc greter quatit tbåne the lesan circulation allowsh

gato pas toaw the radatre unile the heae dammin upi the boiteere

thesel causes it todet beom congested o over heaed until theuh n
reduoile surace assumey such an alyae temeraur that butraue adtSF

little, anf anyur hea cane pas o h ierA-mth in ass

'on f bet, icreaing he of eT fe hate roduced ait. scha srersrt yFg
*A paer rad beore he ToontoEgThe3 egiect on headialtoras that thbie beigh derie f the n


