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tures by room th and the deter of the
temperature drop of water fowing through a heating .unit
or zone by means of surface contact thermometers or ther-
mometers installed in the piping. When adjustment is made
by means of water drop, the capacity of the
units after adjust.ment must equal the heat delxvery actually
required. Control is then accomplished by making the tem-
perature drop through all units equal.

{Provision shouid be made for expansion in each dosed dircuif)
Fig. 20.... Yertical Zoning of Hot Water Heating System
. in a 12-Story Building

The procedure for making & permanent adjustment of heat
distribution in a larger system should be as follows:

1. Select. n h.me or day when conditions of heat gain are

day. Outdoor tempera-
tares shm:ld be such a8 to remme at least 50 percent, of the gys-
tem capacity to maintain the design indoor temperature.

2. Place the system in opemtmn and make certain that all
valves, adj fitti are in the open position,
Auwmahe control w):nch m:fht reduce the flow or capacity of
any unit should be renderes mopemtxve Doors and openings
between rooms should be closed.

3. Prepare a form for data
spaces or at the supply and return of hcallng elements or o(
zona

the systern has reached equilibrium a complete rec-
system.

ord should be made of temperatures throughout the
5. An initial adjustment of flow regulating devices in the gys-

tem ghould be made on the basis of the record of original
. A'pew pet of temperature should be recorded
after sufficient uma has been allowed {0 establish a new equilib-

rium throughout the building.
6. Continue adjustments of flow control devices until a satis-
factory condition is obmned
7. When a satisfact,
it is advisable to mark tha position of mh o/ ths adfusting fit-
tings or valves. This facilitates retum to proper control settings
if the flow controls are disturbed by accidental or emergency
changes at any time.

CARE AND MAINTENANCE OF SYSTEMS
th: hot wxm- heating system should Last during the hfe of
and

Viched

if it is d
properly. anu:nance instructions for individual elements
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of the system such as burpers, momrs pumps, and accessories
may be obtained from the 8 who supply this

pment. Two factors contribute in a most important way
to the satisfactory operation and life of the hot water heat-

ing sysiem: {1) the proper cleaning of the system when in-
stal]ed and (2) a minimum change of water in the system,
except as required by periodic maintenance of the boiler or
draining of the expansion

INITIAL CLEANING OF SYSTEM

Rules that should be followed for the initial cleaning of
the system are:

1. All equipment and piping should be thomughly cleaned-of
iron cuttings and other refuse during assembly and installation.

2. When installation i3 complete, the system should be filled
with a solution of 1 Ib of trisodium phosphate per 50 gal of
water and should be operated for 24 hr at maximum tempera-
ture with all pumps operating. The system should then be
drained and thoroughly flushed with water before refilling.

In order to minimize the addition of water to the heating
system, the operation of air-vent valves, relief valves, and
the tightpess of the system generally should be subject to
continuous inspection. Drips frem automatic air-vent valves
should discharge in places where leakage is readily detected.
Continual operation of the pressure relief valve should be a
gignal for the inspection, repair, or replacement of the relief
valve, or a check on the operation of the expansion tank or
the sutomatic water feeder, if one is provided.
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IGH-TEMPERATURE water sy di d in
this chapter are those operating with supply water at
temperatures exceeding 250 F. Operating temperatures range

-from 250 to 450 F, with pressures from 55 to 450 psig. High-

temperature water systems used in the Uniled States are

predominantly closed-type systems.
This chapter is intended to give a broad general idea of
principles and pnu:tum that apply to hxghtempernture
and distinguish these sy from op-

erating below 250F.

FEATURES OF SYSTEMS
The fnllowm,g are amoug i.he outstanding (:ya:;m of high

1. It is common practice to use xmter temperature drops.
* 2. Supply and return piping may be given the same pitch or
grade, or may be run level. Grading is desirable but a definite
nummum pitch is not req
P\pmgmysiupeupmdownormatavmetyoiele—
vauuns to suit the terrain and t.he architectural structural
without p at each low point

. except for emptying sections oi plpmg ,‘;‘; shutdown. This fes-

ture may the excavations requ

4. Thepremxmmnnypmoff.hesymmmusta.lwnysbe
above the at satura-
tion in the system in order to | preveut flashing of the water
mw stea.m

iring different of water may
beuervedactheunqnuedwm ratures by use of heat ex-
changers, by regulating the flow to certain processes, by plac-
ing Bome processes in series with others, ete.

6. Heat may be stored in thgmnm.s and boiler by build-u
of temperature in the return main during periods of light I ouf

THE BASIC SYSTEM

High-temperature water systems are basically sunilar to
the conventional forced hot water heating systems since they
require boilers or direct contact heaters for heating the wa-
ter, ion or pr tanks, circulati pumps, dis-
tnbutmn piping, and heat transfer or emission equipment, as
shown in Fig. 1. The principal differences from tha low tem-
perature system are the higher pressure used, the conse-
quently heavier equipment, and the manner in which pres-
sure is maintained on the water. When cushioned: by eteam
in the boiler, the system in effect is a hot water system usirg

. & boiler producing steam to heat the water. The supply

piping draws water from the boiler below its water level so
that water flow may occur even though steam is kept above
the surface of the water.

Water is circulated in a ¢losed circuit from the central sta-

tion to areas where beat is required and back to the boiler.

The size of installation, me'extent of the load, and the
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aperati ture will govern central bmler-plmt de-~
sign and copstruction. Some determinipg considerations are:

1. Type of load: heating, process, or both.

hZ Distance from hesting plant to space or process requiring
eat.

3. Tenun ofhndon which buildings are located.
4. Zoning req: ta based on and load dis-

5. Quantity of steam used for power equipment, if required.

Variations in elevation may make it desirable to locate the
boiler house on the highest ground in order to obtsin maxi-
mum static pressure head on the system. Boiler auxiliaries
such as boiler feed pumps, pressure tanks, economizers, and
systemn circulating pumps are usually located in the boiler
house, as indicated in Fig. 2.

DESIGN CONSIDERATIONS

Factors to be considered in selecting the type of boiler
are (1) the i operating p of the system, (2)
the water temperatire requirements during a 24-hr operat-
ing period, (3) the size of the load, and (4) temperature drop
acroas the boiler. Process loads may require water at a given

ing supply temp ° , while space heat-
ing and other loads may permit a lower wat.er temperature
at night or an off period during each 24-hour opemtmg pe-
riod.

Th i y, water ¢ tures up to about 350 F may
be provided using beilers and piping s\u'.able for 125 psig,
but practically, i water will be limited
by the system design and elevation- chamctznsum to values
between 300 F to 325 F. Most systems are being designed
with the system circulating pump in the supply line and
with a steam drum for pressurization, expansion, and tem-
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Fig. 1....Eements of a High-Temperature Water System




