. in the duct. - .
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sion for adequate exhaust. To prevent drafts due to infiltration, it is quite -
common to provide for positive exhaust of less air than is brought in. On ,
systems where the quantity of outdoor air is large but constant, this may be

accomplished by use of a properly sized exhaust fan. Systems having
large internal heat gains, or large solar gains, may use a variable amount of

outdoor air up to 100 percent when cooling is required during cool weather.
In such cases the outdoor-air quantity may. be controlled from space con-
ir. may be controlled by a static-

ditions and the quantity of exhaust a1 ) | ]
pressure controller set to ma.intain the space under a slight positive pressure.

LOCATION OF SPACE CONTROLLERS |

Space controllers such as-room thermostats must be placed where they
will measure the variables they are to _control-and where the ‘condition is
representative of the whole area served by the controller. If the return-air
duct is used to represent space conditions, the controller should be located
as near the space as possible to eliminate the effect of any heat gain or loss

Room thermostats should usually be placed in occupied areas on inside
walls or columns. They should never be placed in spaces such as corridors,
lobbies; and foyers unless they are used for the control of these areas only.
" In a typical home which is not zoned a satisfactory location for a room
thermostat can usually be found on an inside wall of the living room or
dining room, It should always be located toward the center-of a relatively
open room on the coolest rather than the warmest side of the building. It
should - riot be mounted on an outside wall or other cold surface where it is

exposed to cold drafts from an outside door. Neither should it be mounted
where it will be affected by direct rays of the sun, by heat from a nearby
‘ ducts in the wall, or radiators,

warm surface such as a chimney, pipes or > )
or by direct air currents from-a register: The location should provide
ample air circulation unimpeded by furniture or other obstructions, and

should afford protection from mechanical injury.

THE CONTROL OF STEAM FLOW

am valve is based on the required capacity
onditions which will exist at that time.
flow through an-orifice or nozzle can be

The size of an automatic ste
at maximum load, under the ¢
. Equation 52, Chapter 4, for mass

rewritten as
w=CaVPi—Ps o

where

w = the flow of steam in pounds per hour.

A = the area of the port opening in square inches. ) -
P, = the steam supply pressure, pounds per square inch, absolute.

P, = the downstream pressure, pounds per square inch, absolute.

C = a constant for a given steam supply pressure. and a given valve body.

Valves for two-position operation usually are sel
to supply the required maximum capacity with a reasonably low pressure
drop (P, — Py). It is necessary only to be sure that the valve will close
against the system pressure and will have ample capacity when fully open.

* Proportional valves for steam service must

control is to be ac
valves and no controller can pr
valve which is too large. The furiction

ected of a size adequate

‘be carefully sized if stable
hieved. In general the tendency is to oversize such
oduce its best results if handicapped by 2
of the valve is to vary the value of
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f’.orefil élvgquqli‘ann 1 and it is desir{a,ble that the flow vary in pfoportion
determincde oTh . ’l:h(j, con:ect maximum required capacity must first be
dotormined, I cla)re should be no factor of safety in this determination
condensing capacily of the cogl. sines teEorepharermeits rather than on the
1 , e coil may be larger than r .
g" 1;; :vlli?c }ilecgﬁsary to base the valve size on the at:tu%.l suh;;lpl}l'1 e;::::ge.
& el il w; exist at the valve, since this supply pressure affects both
2d n:n y of the steam and the pressure drop which will be selected.
i ecting the proper pressure drop (P; — P,) across the valve when .'t i
open and is supplying the maximum steam requirement is the nllog

Important consideration in determining the valve size. For purposes of -

discussion it will be assumed that P, i
C s ] t P, is constant and tha i
.gllﬁnf s&eanll to a heating coil which has air entering at a zgrlll;t:natl.‘;eell: ero.
u ne'glllec t‘::i :((:)1?1,1.% éni'egressmt‘g gﬁop between the valve and the coi}) ?r?li
] 2 at P, represen e pressure in the coil. Th i
capacity of the coil varies with changi 1 ® o densing
ity of the coil varies with anging values of P,. When the valve is
en, \ such that the capacity of
f:rl;ieréﬁ:f ra{,ﬁ of »the coil are in balance. If tlliis ]VZh(l)e zlt}eP‘g]svfeﬁ(iivglm
of the valve and. the condnming taie o it el docrease uniil tho cap ity
Gicing tha yand, the conder  rate of the coil are again in balance. Re-
( : quation 1 results in an increase in the value of
i;/ gI:flza;e slt)z alxlld p;xji:,lally offsets the effect of closing the valve. This ;;egt
groates when Py is n_early equal to P, and diminishes as P; decreases
-~ piegummm value which P, can.assume is established by the retlirn
oo pres ll.gs (pr vacuugn.) of the system. However, P, may reach a val
Toich ¢ :gits g the eritical velocity through the valve before it has be‘el:
e ced toifs n gfﬁgxgnv%ﬁe.vall‘fr eso, any .l;;educ%gn of P, beyond this value
: { capacity. e critical ity exi
when P, is approximately 58 percent of P;. The undesiggblzzlggcttycael;s,setg

by Vallatvlons n 1 2 can be eh Y
tred b 2
mina Selermg a Valve S1ze SuCh thatv 1
18 a-t Or near ]trs mimmum Value, or the Va]ue COIIeSpOndlng to the Clltlcal .

velocity, whichever is higher, when the valve is wide open.

On low pressure steam applicati it 1
. s applications it is good practice ¢ )
Size on a pressure differential equal to 75 or 100 pgrcent of t(;xga;eugéggg;

. pr 1
pressure. When the supply pressure is high enough so P, at the critical

velocity (58 percent of Py) i i
v 1) is above atmospheric pressur i
vi?vgs ot;afl(:d on a pressure differential of 42 perceflt of 1-'?; :il:oﬁig ¢ s:‘zﬁ
S of U e sHamq size do not have the same capacity:for a given préssure
diffoenual. 1 aving established the supply pressure and the pre
o select'la » the valve manufacturer’s tables or charts should be'cgnsm}‘g
g ting the proper size of valve for the required capacity.
con tl:nlzné)ortant that the supply pressure to an automatic steam valve b
o pressu?ga}lse it is difficult for a thermostat to produce stable results ief,'
e o Steamlsbcginst?ntly changing. This situation arises, for example
Prose e oiler is operated by a two-position pressure ’controller P A
Tieare hlgaleucmg );z;}ve, whlch'wﬂl supply a constant pressure to the steam
o permitting the boiler pressure to fluctuate between the limits
of e bressure controller, is recommended. Lacking this, the differential
i, frg(s)?lléx;e co(riltll')oller should be set as narrow as is,conm'stegze:lvitzi‘l
and burner operation. On v

. acuum

a%l;lum pump also should operate on a narrow diﬂ'eren{fa?ll.un systems the
more eStl;SbeleOf: tw;o fmtomatic. control valves in parallel will often provide
Stea-m-to—wateonhm t’than a single larger valve, especially on large coils or

) r heat exchangers. The valves should be sized so that one




