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ing the coil were ci .slowly. Ratings of i

water heating coils will therefore vary greatly, depending
upon the assumptions made regarding the conditions of op-
eration. The values of the coefficient of heat transmission for
instantaneous heaters, shown in Table 17, are conservative.

For a coil in which hest is transferred from steam to water,
the value of U = 300 v/ may safely be used (v = velocity
of water in feet-per second).

The rate of heat transfer, between steam or water as t.he
carrier, and the domestic water, is influenced by the rate
of movement of both the carrier and the water which re-
ceives the heat. For this reason, where the transfer occurs
from heating system water to domestic water, it is good
practice to install a circulating pump to insure rapid move-
ment of the boiler water.

In view of the high condensation rates obtained when steam
is used with gravity circulation from the boiler; particularly
when there is 2 sudden demand followed by an inflow of cold
water, the bottom of a steam heat transfer element always
should be at least 30 in. above the boiler water line, and the
steam and oondensate return pxpm should be of liberal size.
Otherwise, water h and pacity may result,
due to imperfect drainage of condensate.

When connecting a transfer-type hot water heater below
the waterline of a cast-iron steam boiler having vertieal sec-
tions, there should be a separate tapping for water circula-
tion into every section of the boiler, as shown in Fig. 12,
unless the boiler has large top nipple ports providing intersec-
tional circulation. If the top nipples are entirely wn.lnn the
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feed or down-feed piping system. Three common methods of
arranging the circulating lines are shown in Fig. 14. Ammu;h
the diagrams apply to multi-story buildings, the

menta (a) and (b) are sometimes used in residential designy,

A check veshotﬂdbepmvndedmthemmmmmw
Pprevent temporary reversal of flow. Proper air venting of .
circulating system-is extremely important, particularly
gmvu.y cm:uhuan is employed In- Fig 14 (a) and (b), tlm
is ing line belnw
top fixture supply. Wit.hf.hxsa.rnngement wuelxmm;.ted
fmm&heaystcmmhtnnethcwpﬁxtummopened

Where an overhead supply main is located above the b
est fixture as in Fig. 14 (c), an automatic float-type air veny
is installed at the highest point of the system, or a fixtupe
bmnnhmmnnmwdwthewpofthemunwhzmmmm
i8 desired, and then dropped to the fixture outlet.

It is sometimes necessary to make an allowance for pres.
sure drop through the heater when sizing hot water lines,
particularly where instantaneous hot water heaters are used
aud the available pressure is low.

The principles involved in the sizing of the hot water sup-
ply pipes are the same as those for the sizing of cold water
supply lines. For small and medium sized instailations a %-in.

hot water return will be ample. For larger installations, the -
size of the hot water return may be computed from considers- *

tions of the heat losses in the hot water piping.* A throttling
valve should be plawdin'.hebotwawr return pipe so that
the rate of circulation may be adjusted.

Where the bot water plplll& system i3 exceedingly long, "

boiler steam space, no internal occurs
sections. Steaming may then occur in the boiler not

.. water cireul f fled. [t is controlied by an

h (mtharewm line) set to start and

connected to the besher and, further, the unconnected sec-
tions will not deliver any heat to the water heater.

HOT WATER SUPPLY PIPING
piping in all

It is irculati
hot water supply syswns m wbxch itis dmnh!e to have hot
water In

uwdmdmaﬂmdmeesmdsym lnwhmht.hepxpmg
fmmthaheaurwtheﬁmmlsshort,mmmurmﬂahng
piping is generally omitted in order to reduce installation
cost, and to reduce beat loss from the piping, particularly
dun.ng periods of no water demand.

The hot water supply may be distributed by either an up-

stop the pump over approximately a 20 F dég temperaturs
range. In caleulating the pump capacity, the produet of (1)
the pounds of water circulated and (2) the temperature dif-
ference (usually 20 deg) betweenthe flow and Teturn, must
be equivalent to the Btu heat loss from the piping at the
average temperature of the water. Insulation reduces the

heat loss and pump eapacity required. A simplified method of -

sizing hot water circulating pumpe is to allow 1 gpm for every
20 fixtures in the system, or to allow 2 gpm for each ¥% or
1 in. riser, 1 gpm for each 1% or 1V%-in. riser and 2 gpm for
each riser 2-in. or larger. The friction head against which the
pump must operate may be calculated from the-tables and
charts in Chapter 8, Hot Water Heating Systems.
Smoeserwoewatermoomveduewmehxghoxygm

Fig. 13.... Indirect Water Hecter
Placed in Boiler .
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Fig. 14.... Methods of Arranging Hot Water Ciraulation Lines

ater Services

content and high temperature, clrcu.launx pumps should be
made of bmnze i i

“Where are in cial
W adeq\mte water mmngmmualwmuerewm
peaded pressures and flow rates at the sanitizing rinse noz-
Jes To reduce operating difficulties, the installation of piping
for sutomatic dishwasbers should be made in accordance with
the following recommendations:

1. The supply line for 180 F water from the water heater to
u,,dmhwubershouldnotbelmst.hm% in. ID pipe size.

1 eh s <talled
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A pressure regxﬂx&or approved for 180 F operation, should
be installed in the rinse water line adjacent to the dishwasher
and external to the return circulating loop. The regulator
should be set to maintain a pressure of 20 psig.

CONTROL OF SERVICE WATER TEMPERATURE

Coal-fired boilers are usually controlled by an immersion
thermostat (located in the heated water) which opens or
closes draft dampers at the boiler to adjust the rate of fuel
cnmbustlon. With oil- or gas-fired boilers, the immersion

9. There ehould be po auxiliary feed lines d to the
mpmpplylmeloﬂ:edmhvuber
guge and ehould be installed
mulml?wnmhne-d)mtmthedmhwuhm-

& The cold water feed line to the weter heater should not be
jen than 1 in. mplpenze Forenoneennsdauonpmperﬁze
sising, refer to the A

-5. A return line should be installed when the water heater ig
more than 5 ft from the dishwasher. Gravity reburn “ﬁ_
nxsiblzlfﬂlebuwrumumlleduslowerlzn
washer and the length of return flow is not over 60 ft.

When gravity circuletion iz used, the piping should be in-
stalled 50 t.hlt the supply and return lines are not trapped.

6. Foroed circulation by a pump thould be used if the water
bester is installed on the same level aa the dishwasher, if the
length of return piping is more than 60 ft, or if the water lines are

trap]
7. If a circulating t: lled in the

13 the cil burner or the automatic gas valve:
The gas pilot flame usually burns continuously. With electric
beaters, the immersion thermostat operates a switch on the
source of energy.

When steam or hot water is the medium for heating the
water in the tank, an immersion thermostat is used to con-
trol a valve in the steam or hot water supply line. In small
residence msmlhuons, using water as the camer, a8 com-
bined immersion thermostat and butterfly valve in one sim-
ple fitting may be installed in the ing circuit to
prevent overheating of the service water.

In residences heamd by pump—e\rcuhwd hot water, the
house d by operating the i
pump mt.ermmcnt.ly, while domestic hot water is warmed
by transfer fmm the house boiler, independent of the pump

return line. It may ge eontml.led by (a) the dishwasher wash
mtch,(b)lmanux.lmwhloeaudnmtbedxdz , (¢) 2n
immersion thermostat built 83 an inf part of the
{d) an immersion thermostat in the retum

the pump.

&Apmuﬂeducmgnl sbolﬂdbemshlledmdiemp—
ply line ad, to the sher, but the recir-
culating loop. -

9. An approved (ASME) relief

valve, or an approved energy cut-off, dwuldbemmlladmthe
beater opening provided by the manufacturer or as close as
ptmihle to the heater. Local code requirements should be fol-

lO.Acheck—vnlvexhouldbeinsulledinthemwmdmh&in‘
Ene pear the heater.
llIf-d:eckvnlvetypnwutermetensmsﬁaﬂedmtbeeold
water line ahead of the heater, it is necessary to install en op-
enating pressure relief valve between the water meter and the
ting relief valve should be set s & pressure
u:uthesettngonhe safety valve mounted on the heater
(or in the hot water line leaving the heater).
Water Pressure

Proper flow must be
dent dish L.,, The dards of The N
& d. for dishwasher water*flow pressures
ue15psgmuumum 25 psig maximum, and 20 psig for ideal
operation.

Flow pressure should not be confused with the static water
pressure. Static pressure is the line pressure when no water
is ﬂnwm,g Flow p is the line p d when
water is flowing f through the rinse arms of the dishwasher.

flow pressure can be due to undersized water piping,
stoppage in old water piping, or excess pressure drop through
water heaters.

Low water p causes an inad lting in

d to achieve eﬁ-

The water is heated from the heating
boiler the year-round. Under such an arrangement, to pre-
vent overhaat.mg the house by thermal circulation when the
pump is not running, it is-usual to insert a weighted check

- valve in the house heating main so that no circulation to the

house heating system can occur unless the pump operates.
In summer the fire may be controlled to maintain a boiler
water temperature lower than when heating, and generally
about 20 F warmer than that desired in the domestic hot
water system.

The immersion thermostat in a hot water storage tank
should be located no higher than the center of the tank, and
possibly should be even eloser to the bottom, since water in
a tank stratifies proportionally to the temperature. When
hot water is removed, the cold water entering to replace it
quickly reduces the temperature in the lower parts of the

For general information on automatic control see Chapter
13 of the 1961 Guipe ANp Data Boos.
SAFETY DEVICES FOR HOT
WATER SUPPLY SYSTEMS-

'l'her! are still numerous plmbmg codes which do not have
for the p. of hot water storage tank ex-

* plosions. .

An ordinary storage tank is under certain water pressure,
depending on the static pressure in the system. When the
water in the tank is heated by circulation through an ex-
terpal heater, or by beating units in the tank, it gradually
expands. For instance, if the entire contents of a 30-gal
storage tank are heated from 70 F to 160 F, there will be an
increase in volume of about one-half gallon. If the tank is

Poor drying and sanitizing of the dishes. II ﬂuw pressure in

the supply lie to the dishwasher is below 15 psig, & boaster

P“-mp should be installed to provide supply water at 20 psig.
A flow Pmummexmof%psgmﬂwmnwmmuon

of the 180 F rinse water, resul

drop. Between the rinse nozale B.nd t.he dish rack area the

temperature drop can be as much as 15 deg.

d to a supply line without any intervening check
valve, the increase in volume causes of the water to be
pusbed back into the supply live. If the hot water mchu-
the water meter, it may ruin the composition discs.

If back-flow cannot occur, as for example, due to the use
of a check valve or a pressure-reduction valve in the line, or
because of temporary shut-off of the cold water line, the
pressure in the tank rises as heating continues. Such a pres-




