" fired and magazine-feed for solid fuels, (b) vaporizing pot-type and blue-flame heater

CHAPTER 16 1954 Guide

SPACE HEATERS
Space heaters may be classified in several ways, such as:

1. By the type of fuel used as coal, wood, gas, and fuel oil.
. 2. According to the method of heat distribution as circulators or radiant types.
A radiant heater is one in which the heat exchanger surface is exposed directly-to the
room atmosphere, and the generated. heat is dissipated primarily by radiation. A
circulating heater is essentially a jacketed radiant heater from which circulation of
room air is promoted: by the chimney effect caused by the movement of air passing
upward between the jacket and heat exchanger surface.

3. According to method of design for particular fuel types, such as: (a) surface-

for oil, and.(c) vented and unvented heaters for gas. (The type of gas burner design,
such as injection, yellow flame, power, and pressure, may also be mentioned.)

SOLID FUEL-FIRED HEATERS

Surface-fired heaters normally have a front firing door and are operated
with relatively shallow fuel beds. A magazine-feed heater includes a deep
reservoir of fuel to lengthen the attention intervals. In a true magazine
feed heater the rate of fuel ignition would be equal to the rate of burning;
and self-feeding should operate to move the unburned fuel by gravity flow
from the magazine section into the hearth area. However, the ideal
balance between rate of ignition and rate of burning is virtually impos-
sible to attain for any solid fuel under normal usage, although self-feeding
may be obtained with wood and some free burning coals. Thus, a maga-
zine-type space heater is essentially a deep surface-fired heater, its principal
difference being increased fuel capacity.

Materials and Cpnsttuction

There is no accepted code governing the construction of solid fuel -burn-
ing space heaters. In past years cast-iron was used predominantly in the
construction of coal and wood heaters, with the exception of the so-called
air-tight heaters designed as low-cost wood-burning units with little con-
sideration for long life, and stoves were priced on a poundage basis. The
present trend is toward fabricated steel parts and welded assemblies, al
though cast-iron is still used for grates, firebox liners, and parts subject t0
high temperatures. Refractory firebox liners are also used quite exten
sively.

Tormed sheet steel is used predominantly for the outer jacket of circuls-
tor heaters, although heaters with outer casings formed from cast-iron are
still readily available. Circulator cabinets normally have surfaces finish
with a porcelain enamel, while the casing of a radiant heater is finished with

- an air-dried japan or a baked enamel.

Both welding and stove bolts are used in unit.assembly, and stove cement
is used on section joints to prevent air leakage. This latter is extremely”
important to obtain a low rate of combustion when desired.

Testing and Rating

There is no accepted code governing the method of testing and {aﬂfj
solid-fuel space heaters. A tentative procedure, TS-3443, has been 155U
by the Division of Trade Standards, National Bureau of Standards, but¥
based on use of anthracite as a rating fuel, although bituminous coals &%
used predominantly as heating fuels. This procedure, which has bee?

* the basis of published ratings, consists of determining the heater outps

- may be accomplished by: (a) fabrication

expressed in Btu per hour, by the indirect method. The measurable hga{
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losses: (1) loss due to moisture-in the fuel. ' | |
uel, (2) loss due t i '
gﬁf, ugra:e;, 3) kl)oss due to unburned carbon monoxide e‘a’n(()i ‘h(?la)tlzzs'tge &y
unby fe t hcom ustible in' the ash ‘and refuse, are mea:sured by test e
oun tgd : es;; four measurable losses, plus an assumed vah}l’e fs o
F;'ence ml(i{ti :l?ﬁ,b;rihzhim)trmwd' from the beat input. O’I{h:'n ;1(1:':
ference . g.ra‘te In pounds per hour is the heater

When using anthracite as the rating fuel, the unaccounted for loss has

been assumed to be zero. It has been accepted practice to use a 20 percent

allowance for the unaceounted for losses when burnirg & bituminous coal

The value of this factor has been
J ‘has | under stud i
' :;cggxplete,hgx value of 12 percent of the heaty 1?;;3% ﬁhl:gog%tgzttequ ¥
8 urlf);g:?n nghthe losses due to smoke and unburned hydrocarbrmn}ed
fired heater, when burning a high volatile bituminous co:jl.s o

No allowance is made for a radiation loss, as this‘is useful heat
Design Considerations ' . .

Some im i ions i i
o portant considerations in the design of solid fuel space heaters

L. Suitabl Sction- ing or i
able protéction by baffling or insulation against overheating of floors and

walls.  Although there are i

ralls. . no industry-accepted standards b i

e ol\)re:!;xf:;rgi gmxﬁab; g:tg‘rﬁiseg, stoline mdicfation of heatgrspexyf;rl:::gcgogvri&nlig;g
( h § y the.use of the arra)

scribed in National Bureau of Standards Commerc(i;gln:?irar?gg:g (t-,_:esstlai;iasngsgl%ltdde-

C nder-

writer’s Laboratori j i
Hoaer® atories Standard, Subject 896, mentioned in following section on Oil

2. Tight heater constructi :

: uction to i

a s o 1 1 to prevent air leaka, i

bet&l::lt])lghlow minimum burning rate. This inclugdeésagd ronnable e veatd
3 o faashplt door and door frame. - ground, paper tight joint

- dufficient free air space, bet i A
hegors G r pace, between the casing and h i i
ent froe g eat exchanger of
vt‘emperz;.t.ure. ee air flow over all surfaces and maintain a su%tably clg;uxl::.;igg

4. Pr i ] - .
otection of all metal parfs from deterioration due to high temperature Thi
I . 8

tor L of certai
Iron, (b) protection by a refractory liner, (c) melgfp}?ilgﬁ i;m:ﬁ::&?gngnmll a]loty
el coat-

. 1ngs, (d) directing air against hot spots.

5. P issi
shodld lifep:; admission

6. Streng

of secondary ‘air to complet i
ond: e the
ken to prevent this air from also furf)ct.ioninée :so I;xg;s;;;naﬁrocess. Care

th-in assembly to prevent transportation and use damage

Considerable w.
ork has been dire i :
provi cted in the past f .
Peoyement;of the performance of bituminous coal ired space | hoaton uith
Operation sucl?rencg to amokeless operation under conditions of anXmI
et P gbianed i b, rcant puper doaries the ke
Smo T " y uminous Coal B N
ol s ot o i ey
Where the g, ing from side to side, above the edge of
leaves to P ge of the fuel bed
of the volasil _to enter a vertical gas passage.!! C . 2
ile material, released ssage. omplete mixing
Secondary g rial, released from the coal in the magazine, with th
of the arch Ir supplied is obtained as both streams i , Wibh the
. . Complete combust] pass under the bottom
Tegion wh; mplete combustion results from this inti e bott
Periods, ich maintains itself at high temperatures eve;mglﬁeﬁllfglxé:.%l;?ng

OIL HEATERS

VaDOr; :
of Whichlzmg pot-type oil heaters consist of : (1) a m i
the oil is vaporized, the vapors burxgirzg a?z?ig:: ;ﬂeﬂtlgpbg?tglig




