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- Air-pass velocity = 223& = 400 fpm.
Air-pass area = lﬁ?—q— = 4 5q ft = 576 sq in.

4

3 @ In Question 2 what would be the gap betwéexi the chaml;er ;; d t} J ‘
when the chamber is centered in the casing? : : nd the bagy,

Area of combustion chamber (30-in. diam) "~ "~ 706.9 sq in... -
Area of air pass : - -576.0 sq in._
Total area 1282.9 sq in.

- The diameter-of a-circle with-an area of 1282:95q in. is404/in. “One half of tﬁgd}ﬁérénm‘*

between the diameters is the amount of gap. .

40.4 — 30. Lo S
Gap = -~——4—2—39—0 = 5.2 in. = approximately 514 in.

40 'Wh_y should s_ecpndafy surface be (jlesignea for e#sy cleaning?

If the combustion is not perfect, soot is formed immediatély above. the fire and is apt
to form a-deposit on the secondary surface from which it should be remdved: If the
secondary surface is 50 designed that there are horizontal passages, fine gray-ash wij
settle out in these to form an .insulation between the hot gases.of combustion ‘ang the
metal of the furnace; consequently, these should be readily cleaned.._If the passages are
vertical they are largely self-cleaning of ash, but provision should be.made for easy and
thorough cleaning of the collection charmber below them. T T :

5 .Why isibzg'ﬁling'ins_iqle the casihg_ xiecessary"on fan systems? . .
Because the movement of- air is‘independent of. its temperature, air must be guided by
baffles of one form or another to:bring it in contact with the hot surfaces so it will not
pass through the. casgng unheated.. On the other hand, if the air is held against a hot
surface too longit' might become overheated, for the average register temperature on 2
fan system should not exceed 120F. - T Co

6® Why do_buildings: which' are intermitiently ‘used require more heating
capacity than buildings constantly used? ST
Between heating periods the intermittently used building is allowed to cool down. Al
of :the'material in the biiilding loses heat, and before.the building can be.réheated to a
comlortable:temperature this material:must also:be reheated. . .- ¢ . . - -
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7 ® What practical points should be observed in designing a fan system in ordér
to eliminate noise?

a. Use a large fan so it can be run at slow speed.

b. Set the fan and motor on a solid {ounglat,ion?- ; ] .
¢. Insulate the fan @nd motor from the foundaticn with rubbeér, cork, or other springy
material according to the principles given in Chapter 18, provided, of course, that such
instdation-is;of value. .. T T U T

d. See that the air velocity is not too high in the ducts. Propeérly designed splitters in
the elbows will avoid high velocities at the turns.in-cases where the velocity through the
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ducts themselves is not too high, ; R ;
e.”Use'¢aiivas connections between the ducts arid any running’equipment.
f. Be sure the ducts have.a relatively smaoth interior and are rigid.

RS . : L

-

Chapter 24

WARM AIR FURNACE
SYSTEMS

GRAVITY

Design, Estimating geat'::g I:tequiregl.ents,"tSiz‘es of
. i Proportioning Wall Stacks, Register Sizes; Recircu-

' l[:,e;;‘z;rl;:’c’ze:’ami gilles, Return Connection to Furnace, Furnace

- Capacity, Examples, Booster Fans . K

Procedure for

- ir heating systems of the gravity type are Qescriped in _thxs
Wﬁgng, and th(;gsei,)f the mechanical type are described in Chapter
'93. In the gravity type, the motive ‘head producing flow depends upon
the difference in weight between the heated air leaving the top of the

asing and the cooled air entering the bottom of the casing, whilein the
.mfchanical type a fan may supply all or part of the motive head. Booster
fn;ns are often used in conjunction with gravity-designed systems to
increase air circulation. L o .
In general, a warm-air furnace heating plant consists of a.fuel-bu_rmn.g
furnace or heater, enclosed in a casing of sheet metal or brick, which is
placéd in the basement of the building. The heated air, taken from the

" top or sides near the top of the furnace casing, is distributed to the

i ooms of the building through sheet metal warm-air pipes. The
ﬁ&ﬁiﬁ pipes in the baéerr%ént are known as leaders, and the vertical
warm-air pipes which are run in the inside partitions of :the building are
called stacks. The heated air is finally discharged into tp_e rooms through
registers which are set in register boxes placed either in the floor or in
‘the side wall, usually at or near the baseboard..  ° .

The air supply to the furnace may be taken (1) entirely fr.om inside
the building through one or more recirculating. ducts, (2) entirely from
attside the building, in which case no air is recirculated, or (3) through a

‘combination of the inside and the outside air supply systems.

PROCEDURE FOR DESIGN

’I‘ﬁe design of a furnace heating systém involves the determination
of the following items: .

. ‘Heat loss in Btu from each room .in the building. .

.. Area and dimensions in inches. of vertical pipes (known as wall stacks).
. Free and gross area and dimensions in inches of warm-air registgrs. .

... Area and dimensions of recirculating or outside air ducts, in inches. .

. :Free and gross area and dimensions in inches of recirculating registers..
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Al figures and much of the engineering data which follow are from Byllelin: No. 141, 188 and 189,
Warm A%r l::um'aces and Heating Systems, Part 11, by Professor A. C. Willard, A. P. Kratz, and V. S.

Day, Engineering Experiment Station, University of Illinois.
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. Area and diameter in inches of warm-air pipes in basement (known as leaders).




