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easy vnthdra.wal for inspection and- for removal of scale Instea.d of
steam, the heating medium may also be hot water inside the tubes
Another method of transferring heat from a heating boiler to the domestic
water is illustrated in Fig. 9. The water heater is generally a cast-iron
shell within which there is located a spiral copper coil. "Hot water from the
boiler circulates inside.the shell and around the coil, ‘and returns to the
boiler, Wh]le doxnestm water from the storage tank mrculates inside the

‘-ag possible. Horizontal storage tanks of less than
18 or 20 in.; T are not recommended because of the difficulty of
preventing the Hot*ind cold water from mixing; and especially 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important consideration -When large: quantities of water are withdrawn.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 arrangement with vertical tank is.commonly used for small domestic
installations.

-.Sometimés the heating’element, is located inside of the larger type. fire
tube boilers.and small residential boilers. - : In:this case the heat transfer sur-
faceisiin 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 placed in’ the steam .space,aboye:the water line of a.steam
boiler; it is ustally placed below the water line. - Tiong coils of small diam-
eter tublng, immersed in the water,:are widely: used without storage tanks:
The rate of ﬁow through the coxl is hmlted by the frlctlon loss in the coil;
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and by ﬁttmgs and - restrictions, 80 that the .water .attains..ithe: desn'ed
temperature: in_one -passageithrough- the- coil..:: This -arrarigement. is;fre-

quently found in oil ‘burner :installations where ‘the théating boiler, either
steam or hot water-type, is:used to supply hot water during.-the summer.
A thermostatic three-way mixing. valve is frequently uséd to ‘maintain :a
uniform temperature of the: hot water -supply .to-the- plumbing - fixtures.

In order to reduce clogging by: precipitated solids, water heating, plants
sometimes develop steam in aicloged circuit, tra.nsfemng ‘the heat through
a tubular heater to the domestic water. _The water in the primaryheater,
exposed to the high temperature of the fire, is repeatedly used and; hence
has no.appreciable tendency , to deposit -scale, while the :domestic. wa.ter
heated by steam at a-much. lower. temperature; than_ that, of the ﬁre also
exhibits a-much reduced. tendency to precipitate, dlssolved -salts. Water
characteristics, the effect.of impurities and means ‘of i improving | the quahty
of the water are lmportant 1terns, as brought out'i in Chap r,42 .
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' COMPUTING HEAT TRANSFER SURFACE ,:.;,,,_ -

The area of the inside sutface of a heatmg coil may be'determiied:from
Equation 2.
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where

A = gurface area of coil, square feet.

Q = quantity of water heated,.gallons per hour.. . ..:.. ...

ts = hot water outlet temperature, Fahrenheit. "

& = cold water-inlet temperature, Fahrenheit. ’

U = coefficient of heat transmlsswn Btu per (hour) (square foot) (Fahrenhext de-
gree loganthmxc mean temperature difference).
For copper or brass coils U = 240 (steam) and 100 (hot water)
For iron coﬂs U = 160 (steam) and 67 (hot water)
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t = logarithmic mean of the dlﬁerence between the temperature of the heatmg‘
medium and the average ‘water- -temperature, and is appro:nmately v

' (ts + )

= temperature of the heat,mg medlum, Fahrenhelt
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E(luatlon 2 may be used to check the hedting coil ratmgs under tempera--

tures other than'those sta.ted in the ma,nufacturer s pubhshed ratmgs

’ " Ezampls 6: What area of copper transfer surface will be reqmred to heat 70, gal
o water per hour from 40 to, 180 F with boiler water at 220 Froo .

Solutmn ’ . S '~:: : : Yoy b -
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ta = [220 (80 + 40)]. S xlsofgsfw 1)
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For instantaneous submerged hea.ters the - surface requu-ed wxll depend
upon (1) the velocity of water in the tube.s, (2): the boiler. water tempera-
(ure (3) the inlet water temperature, - (4): the -outlet water -temperature,

5) the cleanliness of the- coil surface, and (6) the condition of the boiler
Water surrounding the coil. If the heater is located in the water of an ac-




