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United States because of practical and economie difficulties.
The use-of high-pressure, high- -temperature water distribu-
tion at 275 to 400 F has found favor in Europe, where fuel
is scarce and is finding some application in the United
States®

High-pressure water d:stnbuhon has some tical and
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economic advantages over steam (see Chnpﬁer 29 High Tem-
P Water Sy ). Higher th ] efficiencies, better
dailly and anpual systmn load fact.oxs, Iower water treat-
ment costs, smaller pipe sizes; fewer piping accessories, and
feasibility of installing pipe to follow eontour of ground are
given as a few. On the other hand hot water requires a
two-pipe distribution system which i increases t.he capﬂal in-
vestment in some cases.
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when connections are made or leaks repaired.

The advantages of hot water have exceeded the disadvan-
tages in some industrial apphca.uons and in Au' Foma bases
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REFERENCES

+P. L. Gei Recent devel high can S
water for area heat distribution in the Umted States (National
Dristrict Ileatmg Aswaatwn Pmr:eeduwl, 956).

! Steam for demand and
load factor ?DuLna Heating Hmdbook National District
Heating Association, 3rd ed, p. tional District

Association, 3rd ed, p. 147).
*Effect of looping (District Heating Handbook, National
District. Heating Association, 3rd ed, p. 155).

. Inﬂu.enee of pressure (District H eatmq Handbook, National
District Heating

Code for Pressure ‘Piping, American S
Association, B 311, 1955, p. 68).
» Temperature control (Principles of Ewnomwa; Heating,

" National District Heating Association, 5th ed., p. 25

® Hours of heating (Principles of Economical Heating, Na-
Henun;Assocm on,sthed,p 22).
=H. T. Kucera: New d
ing heating- ( National Dutnct Heating [mmtwn‘ﬁrawcd-
mw. -1956).
= Utilization of heM l;un_‘ wnden.snte (Prmmpla of Economical

¢ American Standard Code jor Preuure Ptpma {American Heating, Nati Di
Standards Association, B 311, 1955, p. b St ed, p.
*Steam pressure boosters (District Hcclmq Handbook, Na~ “ Metering (District Heating Handbook, National
tional District, Heating As[u]cmhun, 2rd ed, p. 329). Hesting ﬂ.ﬁmum‘ % Hleating Hen ational Distriet
phical. Salution of Unwin's Formula (chart’ published = Hot water for distzict heating (District Heating Hondbook,
byt-ha lational District A ). For expl Ni ! District HeanngAggam,ardeﬁ,'g'm)

CHAPTER 8

HOT WATER HEATING SYSTEMS

Factures and Desvgll of low Temperature Hof Water Systems; Two-Pipe, One-Pipe, and Series-Lloop Systemy; Piping -
Cir E ;

lating Pumps;

Temperature Conirol, System Adjust:

Tanks; Boiler Room Pvpmg, Use of Sleom,

Ul‘ WATER heating system is one m which water is

uséd to convey heat by flowing through pipes !
ing a boiler or water heater with radiators, convectors, ot
other suitable heat distributing means. The systems discussed
in this chapter have supply water temperatures less than
950 F and are classified as Low Temperature Systems. Sys-
terns baving supply water temperatures above 250 F are
classified"as High Temperature Systems and are discussed in
Chapter 9. Classified according to the means of generating
fiow, hut water heating systems are of two types: the Grav-
ity-System in which circulation of the water is due to the

. . difference in weight between the supply and return water

columns of any cireuit or system, and the Forced System in
whirh a pump, usually driven by an electric motor, maintains
the pecessary flow.

Since the available bead or force producmg circulation in
 gravity system is limited, the piping must be of such size
that the friction loss at the desired flow is not in excess of the
available head. .

Gravity cireulation heads which can be obtained with vari-
ous supply and return temperatures are shown in Fig. 1. The
baste principles which determine design in gravity and forced
systems are the same but since the former has less total head
available to produce flow, greater precautions are necessary
in design to secure even distribution of heat with gravity sys-
tems. Complete details on the design of gravity type systems
are coatained in editions of the HEATING VENTILATING AIR
CoxorrioNiNG Guing issued before 1957. Fig. 1 is also useful
in determining effects due to temperature difference in foreed
systems when large el or diff
oceur.

This chapter is devoted to the design of forced hnt water
systems usmg supply water tempersatures below 250 F.

The of type of distribution system for heating-a
pariicular building should be based upon an objective analy-

‘m of the r.hmctensuca of the building, the comfort and

d, the system and

- maintenance chmtensﬁus, the space avaﬂable lar pxpmg

and equip , and the ics invol
"FEATURES OF HOT WATER SYSTEMS

Advantageous features of forced low temperature hot wa-
ter systems are:

I. The piping need not be run at a definite level or pitch
but may change up and down a3 required by erchi and
structural element.s of the building. High points should be
veated and low pointa be pmvlded with connections,

2. Heat distribution when warming up ia uniform.

3. Hot water are readily bie to simple ap-
Proximate control of apacny and indoor temperature by in-
sltuments sensitive to outdoor temperature changes.

Cleaning Sy
4. The system may ily be designed with a mini of
hanical 1al Lhnreby favoring ecopomical mainte-
nance.
5. Due to ical elimination of air, within the

system is minimized.

8. Where extended glass exposures occur, the heating ele-
ments, whica are relatively large because they operate at low
temperature may be well distnbuted under such exposures to
counteract

7. et operation may be ex; in a rl;

i § Qui edven y pected in a properly designed

Inthedesxgna.nd, ion of forced circulati 7
it is Y to take jons against any condition that
would permit the water temperature to fall below freezing,
particularly where coils are used to heat incoming outdoor
air or where the heating plant may be shut down for more
than 24 hours in cold weather.

If the static pressure in the system is high, it may be neces-
sary to use boilers built for operating pressures above 30
psig unless a steam boiler with heat exchanger is used to heat
the water. See discussion in this chapter in section Expansian
Tanks and System Pressure Control.

DESIGN OF LOW TEMPERATURE
HEATING SYSTEMS

The significant factors affecting the design of low tem-
perature hot water heating systems are dmcused in the sec-
tions that follow.

Heat Loss Calculations

The adequacy as well as the proper distribution of the heat
in a building served by s hot water system depends primarily”
on the proper calculation of the heat loss for the individual
spaces and the accurate sizing of the heating units to offset
those heat losses. Heat loss should be determined in sccord-
ance with the principles discussed in Chapter 25 of the 1961
Guioe ANp Data Book.

Selection and Location of Hecting Units

Information on the types of room heating units available
for hot water systems will be found in Chapters 45 and 46 of
the 1961 Guibe Anp Dara Booxk and Chapter 10 of this
volume. While the style or type o! unit aelecfed for a glven
space may depend on
the designer should make certam that the hut om,put at'the
water temperature available is equivalent to the calculated
heat loss from the space.

The heating units within each separately controlled cir-

cuit should be of similar types, for example: either all cast-
iron or all fin-tube convector-type units. Fan units should
not be included in a lied direct radiation zone. The




