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Design Procedure, the carrying capacities of leader pipes have been ex-
pressed directly in terms of Btu per hour. :

In residences requiring a total leader pipe area of less than about
650 sq in., it is advisable to use two or more leader pipes to rooms requiring
more than the capacity of a2 12 in. round pipe. The tops of all sizes of
leader pipes should be cut into the furnace bonnet at the same elevation,
and from this point there should be a uniform upgrade of at least 1 in.
per foot of run. Leaders over 12 ft in length, or having a large number of
elbow fittings should be avoided if possible. In cases where such leaders
are necessary, it is recommended that smooth transition fittings be used,
and that duct insulation be applied. Asbestos paper, unless of the
corrugated type, should not be considered as insulation. To assist in
balancing the air distribution of the system, a damper should be placed

TaBLE 1. FORMER METHOD OF EXPRESSING LEADER P1pE CARRYING CAPACITIES

CARRYING CAPACITY OF EACH SQUARE INCH OF LEADER *
PrpE FOR 175 F REGISTRR TEMPERATURE, IN
BTU PER Hour

REGISTER LOCATION

First Story. - 1053 111b
Second Story... 1702 166b
Third Story....... : 2082 200b

*Actual capacity. bUsed for average calculations.

in each leader pipe except one, this latter leader preferably being con-
nected to a room heated at all times, such as a living room.

In a gravity circulating system, the ratio of stack to leader area is
quite important, although little is gained by providing wall stacks with
areas in excess of 75 per cent of their connected leader pipe area. In
most cases a 314 in. X 12 in. stack is the largest which can be installed
in normal wall construction. Hence, any room having a heat loss much
in excess of 9000 Btu per hour, will require two or more stacks, or one
oversized stack built into a 6 in. studding space, providing the design
register temperature is to be retained at the value of 175 F as recomimended.

Registers used for discharging warm air into rooms should have a net
area not less than the area of the leader pipe to which the register is
attached. First story registers should be connected through boot -and
register box extensions having areas at least equal to leader areas. Upper
story registers should be of the same width as the wall stack, and should
be placed either in_the baseboard or sidewall, preferably without offsets.
First story registers may be of the baseboard or floor type, with the
former location preferred. High sidewall locations for warm-air registers
in gravity systems deliver a greater quantity of warm air into the room
than do baseboard registers, but most of the additional air merely resalts
in high temperatures at the ceiling. :

RETURN AIR DUCTS, GRILLES, AND SHOE CONNECTIONS

The ducts through which air is returned to the furnace should be
designed to minimize resistance to air flow. They should be of ample
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-CHAPTER 19. GRAVITY WARM AIR FURNACE SYSTEMS

ir.pi d should be stream-
i f the total area of warm-air .pipes, an
qreaci mﬁ)c()cr?zszt?tal ducts should pitch at least %5 in. per fo{l)'tf tciigwrgévilrlcé
llnea;-d the furnace, avoiding fittings which would ret}uxre ifting
:gxlm air after the duct has passed under some obstacle.

ir gri ‘ t equal to the ducts
es should have free areas at least al tc L
Ttlls rk?tt‘;;;ra::lgngrggt. These return air grilles should be installed emt k:zl;r?
fl%c‘:; lt(;r in the baseboard with theFt(_)p _edgcla of tl;z ngg;!l; r;(;lte x:xeotru  than
t 8 i floor line. Frictional resistanc 1 rn ai
about S abovq the formance as is resistance in the
i trimental to proper performance as L )
Sy::fnr?ailrs sa;'sst(gfn, so that care should be exercised in locating return air
grilles which require long return ducts.

' ill depend upon the size,

t and number of return grilles wil eI
Tl']le p]?lfieggr)sure of the house. Small compactly built h9uif15 m:r?’trgi

dgf:]lusz;tzly served by a single return grille effectively placed in the ¢

a

hall. It is usually desirable to have two or more returns, provided that

\ Z

F16. 2. TypicaL Boofs. -

in two-story residences one return is }\)lacezd to gﬂiggzzlc)éi ;ﬁcerzrl:ie;ttgz
i foot of the stairs. return air 1
re?:ir:d atlcl; :rtxyﬁixeeageod room whose floor level is below that of adjacent
ca .
o Wher V i d, the grilles must
ivided system of two-or more returns is used, s
bewlhe:;iatg l:elgveg tk?e maximum area of gold 'wall or windows. Tllgéz, ;g
orr)n?swhaving only small windows the grille can be l?rcz‘ught aso;:me a2
Ec(})le furnace as possible, but if the room has large wmd owt:);;r)e ure the
rille should be located near the exposure. If_long u}: s are used in
H llel with short return ducts, the frictional resistance o  the frgm cts
pargt be reduced to compensate for the length. Retulm duc E from up-
‘ ’s?:irs rooms may be necessary in spaces which are closed o

rest of the house or which have much outdoor exposure. Return grilles

on different floor levels should not be connected to the same vertical
return duct. : ‘ -
ing ai Id avoid heat sources whic
ning air to the furnace shou
¢ rglutccfsref;:tr thegreturn air. If the duct must be run ovler jthe tﬁg ucifi tkl;z
fﬁmace or above the vent pipe from the furnace, insulation s be
interpos'ed between the heat source and _the duct. o
Circulation of air is facilitated if the air can slide down at;iygr)le }:;\51 ;In;a
at approximately 45 degrees and intoha fqmacgrs}?octeoc;g?iﬁ tion having a
e .

-sectional area equal to that of the pipe. ) :
:;1%5:13? :rtllt(::: the cas??\g below the lével of the grate in the case of a coa
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