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1ASTIMOMSIErs 4na vressure Gages

Pmregagesshouldbemsmﬂedmthep\mpd]scharge

_and suction zmd at locat\ons where pressure readings will
and

assist Ther 't (pm{er—
ably dial type) or thermometer wells should be installed in
the flow and return pipes, the pump suction and discharge,
and at any other points of major temperature change or
where temperatures are of importance in opemting the sys-
tem. Thermometers and gages are desirable in the piping
at the entrance to each building, hot water converter, or
steam converter. (See Chapter 44.)

SPACE HEATING EQUIPMENT

In industrial areas, space heating equipment may often
be operated with high-temperature water due to its avail-
ability. Convectors and radiators may require water tem-
peratures in the low and medium temperature range (120 to
180 F or 200 to 250 F} depending upon how close they are
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te the cecupants and upon the pressure for which they are
designed. The water velocity through the heating equipment
affects its eapacity. This must be taken into account in se-
lecting the equipment beeause, if a large water-temperature
drop is used, the rate of circulation is reduced and conse-
quently the velocity of flow may be reduced sufficiently to

_ lower. appreciably the rate of heat transfer. (See Chapter 5.)

TEMPERATURE CONTROL

. The principles discussed under Control of Flow in Chapter

43 apply to high-temperature water systems, but added con-
sideration should be given to the selection and location of
control components.

Valve Selection
Valve selection and sizing are very xmporta.nt. because of

-the relauvely high temperature drops and smaller flows en-
in high-t

p water To obtain
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(For turbulent Bow)
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® Water defiected
© Water flowing straight through fit ting.

4 For ecoentric reducers, the values read for eancentric reducers must be increased by 5334%.

* Equivalent length of pipe having a Fanning friction coefficient of 0.008.

HighQTémp'eroture Water Systems

good control, the valve must be sized so that it is effective
over its full range of stem travel. It is recommended that the
valve size be selected on the basis of a pressure drop at full
flow equal to approximately 50 percent of the pressure dif-

. ference between supply and return mains a¢ the location

of the equipment served. The pressure drop across the valve
mustnotbemﬁmemtomult.ma i
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preference to- double-seated valves since the latter do mot
provide tight closing.
Valve Location

Control valves prefembly should be iocated in the return
lines irom heat transfer units in order to reduce the valve

below the ¢t the ture existing
at any pnmt.orﬂxshmgmbosteammﬂmult A va.lvewnh
equal px \7 istics is

two small vs.lves are used rather than one large valve to
nnpmve the controllability of the system. Stainless steel trim
is recommended, and all valve body materials and packing
should be suitable for the high temperatures and pressures
encountered. - The valve should have a close-off rating at
least equal to the maximum head produced by the circu-
Iating pump. Generally, two-way valves are more desirable
than the thres-way type because of the equal percentage

temg and to p the high.
water from flashing to steam at the lower dnsclnrge presure
Sometimes valves are located as low as practicable to in-

crease the static head at the valve and further minimize

the" pombxhty of flashing.

Typical Applications

A typical application is the control of the temperature
of water leaving a heat exchanger in which high-temperature
water is used as the beating medium. The temperature

measurmg element should be located where it can best detect -

and thus prevent overheating of the outlet water

flow characteristics and ihe smaller

dod

and possible flashing. When the measuring element is lo-

two-way valves. Single-seated valves are in
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cated in the leaving water, there must be a continuous flow
through the exchanger and past the element. If the water
leaving the exchanger is used for space heating, the set
point of the thermostat in this water (which controls the
temperature of the leaving water by controlling the inlet
temperature to the exchanger) can be readjusted in accord-
ance with outdoor temperature.
Ano'.her typical application is the control of a low- or
steam , usually less than 50 psig,
using hxgh -temperature water as the source of heat. In this
application a proportional pressure controller in the steam
generator supply positions a high-temperature water valve
located in the return line to maintain the desired steam pres-
sure. .

Eigh— it water_ is’ Ll used to supply
coils in air handling units where heating surfaces are so
placed that possibility of personal contact is avoided. Care-
fuI sizing of coil and valve is required to obtain stable con-
trol. In some cases face and bypass damper control is used,
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fig. 15.... Arrangement of Boiler Feed Where Exhaust Steam Is Available
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