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tures by room ther and the determination of the
temperature drop of water flowing through & heating unit
or zone by means of surface contact thermometers or ther-
mometers instalied in the piping. When adjustment is made
by means of water temperature drop, the capacity of the
units after adjustment must equal the heat delivery actually
required. Control is then accomplished by making the tem-
perature drop through all units equal.

{Provisian shoukl be mode for exponsion in esch dosed circuit}
Fig. 20. . .. Vertical Zoning of Hot Water Heating System
in a 12-Story Building

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

1. Select n time or dny when condlhons of heat gain are
y. Outdoor tempera~
tures sbould be such as w reqmre at len.st. 50 percent of the sys-
tem capacity to maintain the design indoor tamperature.

2. Place the system in operauon and make certain that all
valves, adj fittings, are in the open position.
Automatic_control wh.u:h %ht reduce the flow or capacity of
any unit should be rende: inoperative. Doors and openings
between rooms should be cluae

3. Prepare a form for data on
spaces or at the supply and return of heating elements or of
zones.

4. After the system has resiched equilibriurs & complete rec-
ord should be made of temperatures throughout the system.

5. An initial adjustment of flow regulating devices m the sys-
tem should be made on the basis of t.he record of the original

new et of should be recorded
after sufficient time has been allowed to establish 8 new equilib-
rivm throughout the building.

8. Continue adjustments of flow control devn un(.nl a eatis-
factory condition is obi
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of the sysiem such as burners, motors, pumps, and accesseries |

may be obtained from the msnufutumrs who supply this
equipment. Two factors contribute in a most important way
to the satisfactory operation and life of the hot water heat-

ing system: (1) the proper cleaning of the system when in-
st.alled and (2) a minimum change of water in the system,
except as required by penodlc maintenance of the boiler or
draining of the expansion tank.

INITIAL CLEANING OF SYSTEM .

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

1. Ali equipment and piping should be thoroughly cleaned of
iron cuttings and other refuse during assembly and instalation.

2. When instalfation is complete, the system should be ﬁlled
with & solution of 1 1b of trisodium phospbate per 50 gal of
water and should be operated for 24 hr at maximum tempera-
ture with all pumps operal The system should then be
drained and thoroughly flush: ‘with water before refilling.

In order to minimize the addition of water to the heating-

, the operation of air-vent valves, relief valves, and

the ughtness of the system generally should be subject to

Drips from ic air-ven} valves

should d.lsclmrge in places where leakage is readily detected.

of the p velief valve should be a

mgna.l for the inspection, repa:r, or replacement of the relief

valve, or a check on the operatmn of the expansion t.a.nk or
the sutomatic Water feeder, if one is provided.
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CHAPTER 29-

HIGH-TEMPERATURE WATER SYSTEMS .

Fectures; Basic System; Design Considerations: Boilers, Boiler Piping and Controls, Direct-Contact Heaters and Auxiliary
Heat Exchangers, Boiler Feed Pumps, Circulating Pumps; Distribution Piping Design: ‘District Distribution, Pipe, Volves
and Filtings, Thermometers and Pressure Gages; Space Heating Equipment; Temperature Control; Water Treat-
ment; Storage

IGH-TEMPERATURE water systems discussed in
this chapter are those opemt.mg with supply water at
temperatures 250 F. Op tures range
from 250 to 430 F, with pmuresfmmﬁw&‘:ﬂpsxg High-
temperature water systems used in the United States are
predominantly closed-type systems.
This chapter is intended to give a broad general idea of
principles and practices that apply to high-temperature

The size of installation, the extent of the load, and the
operating temperature will govern central boiler-plant de-
sign and construction. Some determining considerations are:

1. Type of load: heating, process, or both.
hj Distance from heating plant to space or process requiring

3. Terrain of land on which buildings are located. |
4. Zoning requirements based on occupancy and load dis-

from the op-
erating below 250 F.

FEATURES OF SYSTEMS
The followmg are nnong ;.he outstanding features of high

1. It is common practice to use greater t.emperntu:e drops.

2. Supply and return pxpug may be given the same pitch or

grade, or may be run level mdmg is desirable but a definite
pitch is not

3. Piping may slope up or down or run at.a variety of ele-

vations to suit the terrain and the architectural and structural

without pi for at each low point

except for emptying sections of piping for shutdown. This fea-
fure may luce the excavations required.

4. The pressure in any part of the Bymem must always be
at satura-
tion in the system in order to | prevem. flashing of the water
into steam.

5. Processes requiring different temperatures of water may
be served at their required temperatures by use of heat ex-
changers, by regu]aung t.he flow to certain processes, by plac-
ing some processes in series with others, etc.

6. Heat may be stored in the mains and boiler by buﬁd‘up
of temperature in the return main during periods of light I

THE BASIC SYSTEM

High Ty are basically similar to
the convenuonz.l furced hot water heating systems since they
require hoilers or direct contact heaters for heating the wa-
ter, expansion or pi tanks or both, urculamng
pumps, distribution piping, and heat transfer or emission
equipment, as shown in Fig. 1. The principal differences
from the low temperature system are the higher pressure
used, the quently heavier equip , and the manner
in which pressure is maintained on the water. When cush-
ioned by steam in the boiler, the system in effect is a hat
water system using a boiler. producing stesm 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. For an equiva-
lent beat load the rate of water flow through the boiler is 6
to 10 times that for steam systems.

. Water is circulsted in a closed circuit from the central sta-
tion to aregs where heat is required and back to the boiler.

409

5. Qua:nl.ity 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 obtain maxi-
mum static pressire head on the system. Boiler auxiliaries
such as boiler feed pumps, pressure tanks, economizers, and
system cireulating pumps are usually located in the boiler
house, as indicated in Fig. 2.

" DESIGN CONSIDERATIONS

Factors to be eons:demd in selecting the type of boiler
are (1) the i p of the system, (2)
the water t.cmperature requuements during a 24-hr operat-
ing penod and (3) the size of the load. Process loads may
require water at a given i supply re con-
tinuously, while space heating and other loads may permit
a lower water temperature at night or an off period during
each 24-hr operating penod

Water P ts also i the man-
ner of pressurizing the sysh:m Sl.mpllclty of operation i3 an
important consideration in selecting a method of pressuriz-
ing when boilers are not operated during the night. Varia-
tions in supply water temp and i{emperat drop
also should be taken into account in seleeting a pressurizing
method.

Th

Iy, water up to about 350 F may
be provided using boilers and piping suitable for 125 psig,
but practically, maximum water temperatures will be limited
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Fig. 1....Elements of a High-Temperature Water System
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