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equipmelit,' and’ controls, or may consist of ‘a’ separate storage:tank and-
external direct-fired water heater, which may be a so-called side-arm heater.

for small capacity or a gas-fited boiler for larger capacity. 'Gas boilers
used for direct hot water supply must be able to withstand the city water
. operating pressure. While direct:fired gas heaters are used generally for
residences and small installations of 100 gal storage capacity or less, mdlrect
heaters are recommended for larger installations. -
Chimney connections for all direct-fired, fuel burning wa.ter hea.ters are
an important consideration. Refer to- Chapter 19.
" Eléctric water heaters for domestic hot water supply are described i m the
. section Heatmg Domestic Water by Electnclty in Chapter'30. -
In. the indirect.method either steam or- ‘hot water is used for heatmg the
wa.ter “"With steain the witer to be heated is preferably circilated around
the' outside of the steam tubes which are subimerged within a tank: A
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ypical -mdu'ect heater using steaITl 1; shown in Fig. 8. The colls -usually’

are of copper and are U-shaped to permit expansion and contraction.

.. "The shell may be of steel, copper, or with a special inside protective lining."
* Where straight heating tubes are ‘used, one end.of the tube is usually ex-;
panded into a floating head to take care of expansion. The coils should be

“capable of easy withdrawal for mspectlon and for removal of scale.. Instead
of steai, the heating medium may also be hot Water irisidé the tiibes.
Another method of transferring heat from.a heatmg boiler to the domestic
water is illustrated in, F1g 9. The water heater is generally a cast iron
shell within which there is locatéd a spiral. copper coil. - Hot water from the

boilér circulates inside the shell and’ around the coil, and Feturns to the-
boiler, while domestic water from the storage tank circulatés inside the-

coil. The storage tank should be installéd with the bottom of the tank as
fat abové the boiler a8 possible. ‘Horizontal storage tanks smaller:than
18 °0r:20 in. diameter are not recommended because of the dlﬂiculty of
. ‘preventing the hot and cold water from mixing, and especmlly is this"an
‘important- consideration when large quantities of water are withdrawn.
In Fig. 10 the heat transfer surface is placed inside the boiler instead of in a

- separate vessel, but otherwise:the operation- is similar to ‘that: of Fig. 9.

This a.rrangement w1th vertlcal tank is commonly used for small domestlc
installations. ... - . :

.- S6rhetimes the heatmg element is- located ms1de of the larger type ﬁre
(:ube boilersand small residential boilers. - In this case the heat traisfer suriace
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is.in the form of a number of straight.copper tubes with rear U bends or a
floating head, inserted through a special opening in the boiler. - While the
coil may be located in the steam space above the water line of a steam boiler,
it operates more satisfactorily when below the water line since clogging of
the water tubes may thereby be.delayed., This method is widely used with-
out storage tanks since the intimate contact and efficient circulation of the
water in this arrangement permit’ the utilization of -the heat storéd in the
water of the boiler. - A thermostatic three-way mixing valve is frequently.
used to maintain a uniform temperature of.the hot water supply to.the
plumbing fixtures.
In order to reduce cloggmg by prec1p1tatecl solids, water heatmg plants
sometimes develop steam in a closed circuit, tra.nsferrmg the heat through
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a tubular heater to the domestle water. ‘The water in the primary heater,
exposed to the high temperature of the fire, is repeatedly used and hence

has no appreciable tendency to deposit' scale, while 'the domestic water, -
heated by steam at a much lower temperature than that of the fire, also _
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exhlblts a much reduced tendency to prempltate dissolved salts.
"% COMPUTING HEAT TRANSMITTING SURFACE |

The area of the_lnSlde surfa.ce of a heatmg 0011 ma.y be determmed from '

Equatlon L."
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where: . ., - ... '
A = surface area of coil, square feet.
Q= = quantity of water heated, gallons ‘per hour."

: hot'water’ outlet ‘tempersture, degrees Fahrenhéit:
* tif'='cold water inlet temperature, degrees Fahrenheit:

' —U = "coéfficient of-héat transmission, Btu pei (hour)’ (square foot) (degreeFahren-'

- 'heit logarithmic mean’ ‘temperature “difference).- RS
For,copper or brass coils U = 240 (steam) and 100 (hot water)
- Por-iron coxls U = 160 (steam) and 67 (hot water) [
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