{
{
i

1954 Guide=»

x
e

418 CHAPTER 17.

AVAILABLE DRAFT FOR THE RESIDENTIAL CHIMNEY

i and 4 cannot readily be used for computing the available +
drf‘f?tl%: (r)gssic?ential chimneys because of the relatively greater imgg;;tance
of friction losses, cooling of the gases, and soot deposits in small chimneys. .
Eddy currents and simultaneous flow both upward and downward can occur
in a residential chimney for very low flue-gas vel;cme?. Setormining th
: t, it is best to rely on actual test data for determining the,
av‘:jtla{)){gsgrr]aft of residential chimneys. Fig. 4 shows the available }c)i_raft.
of nominal 9 X 9-in. and 9 X 13-1n. masonry chimneys with an ambient
temperature of 0 F for a range of effective heights from 5 to 32 ft, a ragxge
of entering flue-gas temperatures from 200 to 1000 F, and for masfs ow
rates of 83 and 300 lb per hr. Fig. 5 shows the same information for an.
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HEIGHT OF CHIMNEY ABOVE CENTéR LINE OF THIMBLE —FEET
Fig. 4. AVAILABLE DRAFT FOR 97 x 97 AND 9” x 137 MasoNry CHIMNEYS
(Ambient Temperature 0F)

i emperature of 60 F. The available drafts produced by 9 X 9-1m;
iﬁldb I;I;‘é t13—ilr31. masonry chimneys are equal for practical purposes over : y‘;
range of mass flow from 83 to 300 Ib per hr® In tests of these chlmnndlb.f
the smaller chimney produced slightly greater drafts in the lov;gr fi 5
the range of mass flow rates whereas the larger chimney produced sightd
higher drafts in the upper end of thelrange.h . . an oaff ik

himney height for heating plants that operate on an on- b
ﬁr'enl:ﬁp(i fire cyZle sl%ould be selected to produce the desired draft fl(:()immfgg
5 since this class of heating system 1s required to operate at rat lanfg
for short periods when the outdoor temperature 15 60 ¥. Heating ?atu; ».
whose fuel-burning rate is gradually increased as the outdoor tempeut pot
decreases are not required to operate at-rated input except Whlim ?Jimn o
temperatures approach design conditions. For such systems, tl e smft ot
height should be selected from Fig. 4 which shows the available ot
an outdoor temperature of 0 F since this is likely to be the moreoutdwr'
condition with respect to chimney draft. The available draft for -

A t : (il
temperatures between 0 F and 60 F can be obtained by interpolation I b

Figs. 4 and 5 with only slight error.

Chimneys and Draft Calculations

Fig. 6 is a graphical rep i avai

] ] 3 presentation of the available draft f -

brick f(;hlmney with a mnominal 8 X 8-in. flue liner’ over a Wid:rr:;lg:lg (f).if;

;r(x)z(i)sosFoW ’I{}?ites and for inlet flue-gas temperatures ranging from 200 to
F. s family of curves isa typical group of performance cu

showing that there is a Gmum

y : certain mass flow rate that. :
available draft for any flue-gas temperature, at. produces a maximum

The following approximate method ma,

{ m d may alternately be used ¢ i

the available draft for small residential chimneys, froil 10 to 25(1)'33:; (;1]2?’1.;3
and with internal cross-section areas from 35 to 55 sq in., with a maxim%lm

ditions. This method

N I > shown in
g. 7 anvd the ideal draft computed from the chimney inlet temperature.
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. HEIGHT OF CHIMNEY ABOVE CENTER LINE OF THIMBLE — FEET
“*1G. 5. AVAILABLE DRAFT FOR 9”7 x 9” AND 9" x 13”7

. MasoNrYy CHIMNEYS
(Ambient Temperature 60 F)

The available draft may be expressed as:

. Da = n.D; »
13
Where "
Re = chimne i i
y efficiency tak i iti
e g y taken fror‘n Fig. 7 at the desired-conditions of ten_flpera
= l(ieal draft, ca]m.xlated from Equation 14, assuming that the barometric
pressure is 29.92 in Hg, and the ambient temperature is 60 F.
D; = 0.2554B.H (i - i) (14)
Wherg -
B, < . .
u ba'rometnc pressure, inches of mercury.
r = chimney height, feet.
i = chj i
7, mney inlet temperature, Fahrenheit degrees, absolute.

= am M -
_ bient ajr temperature, Fahrenheit degrees, absolute.




