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Many times it is desirable to provide a int
switch requiring manusl control for changeover, since a num-
ber of mai and checking operati should be ac-
complished, such as filling cooling tower, checking pumps, etc.,
before allowing refrigeration equi t to be operated

The arrangement shown in Fig. 4 is for central station
equipment with a single zone only, such as might be used in
a large department store. It should be emphasized that the

t shown is satisfactory only when humidity con-
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Fig. 4 . ... Typical Equipment Arrangement and
Psychrometric Process for Simple Heating and
Cooling System {Single Zone)*

maximum outdeor air damper would be closed (minimum out-
door air open when fan operates) and the heating control valve
open. If the outdoor air is below freezing the valve to the pre-
heat coil would be full open and if above freezing, the preheat
2ol valve would be full closed. Proportional control of the pre-
heat control valve ean cause freeze-up of coil unless special
types of coils and steam piping arrangements are used. For
two-position control of preheat, the ture rise th h
the coil should be a mini to heat minimu tdoor air
from outdoor winter design temperature {o above freezing
(35 F). For outdoor winter design below 0 F, and sometimea
for a 0 F outdoor design, it is desirable to provide 2 preheat
coils in series and controlled in For le, if a
single preheat coil were provided fora —20 F outdoor design
temperature, it would require a temperature rise of 55 F deg
to obtain a leaving temperature of 35 F. On a mild day with
30 F entering the coil, the leaving temperature could be 85 F
which would result in overheating. If minimum outdoor air
and return air mixture is above freezing and can be arranged
to give good mixing, the preheat coil ‘can be elimi d.Ona
rise in space temperature, the heating valve would close and
the maximum outdoor damper would open, limited by the low
limit fan discharge controller. On a further rise in space
temperature, the cooling valve would open, and if outdoor
temperature increased to give a mixing tempersture above
the setting of the high limit control} e maxi d
air damper would close. The high limit controller can be lo-
cated directly in the outdoor air stream rather than the mixed
air stream as shown in Fig. 4. For the control cycle indicated,
it is necessary to heve approximately 4 F deg throttling
range in the room thermostat between full heating and full
‘cooling and all valves and dsmpers should be the proportional
- type. Uniess the valves and dampers are carefully sequenced,
there would be & chance of heating and cooling simultaneously
which would be expensive from an ti dpoint

T P '
. to or below freezing. If the

trol is not a requirement.

For obtaining control process No. 2 for cooling control with
high limit humidity control in summer and no humidification
in winter, there are several possible arrangements. One gimple
arrangement would be to use the equipment as shown in Fig.
4 and instead of controlling the cooling coil with the room

thermostat, control the air leaving the coil at a constant tem-

perature corresponding to the dew point required to pick up
the maximum internal latent heat loads without i
the maximum desired room humidity. If there is only one unit,
this could also be accomplished by regulating the chilled water
temperature at the refrigerati hine, instead of reduci
the flow. The room dry-bulb temperature would be controlled
by reheating the air with the rehest coil as required by the
room thermostat. Fig. 5 shows this psychrometric process:

Arother method of obtaining controlled high limit for
humidity ‘s illustrated by Fig. 6 where only return air is al-
lowed to bypass cooling coil and a minimum debumidified air
quantity of 25 to 50 percent of the total supply is establistied
80 that outdoor air and some. return air is continuously being
dehumidified. The reheat coil usually is placed in the return
air bypass. :

This scheme has several advantages over the process illue-
trated in Figs. 4 and 5. A considerable reduction of refrigera-
tion load can be obtained when ible loads d
thereby reducing operating cost. Also it is possible to have

less pressure drop in such central station' equipment sinee

cooling and heating coils are in parallel rather than in series.
By sising the cooling coil on the basis of a fixed minimum by-
pass, a smaller face area cooling coil can be provided allowing

a saving in initial cost of the coils. The temperature control is
more responsive, since in addition to miring dampers, reheat ¢

valves can be simultaneously actuated. Sprays can be added
to provide some humidification in colder weather.

‘Where it is necessary to provide extremely low humjdities  *
on the cooling eycle, such 88 might be required by certain
Iaborat d dew point might be close 1§
required coil surface t.e;npemturé i

the requi

Fig. 5 e Psychromeﬁc Process for Cooling with -
Reheat Coil for Controlled High Limit for Humidity
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Fig. 6 .. .. Equipment Arrangement and Psychrometric
- Process for Bypass System with Controlled ’
High Limit for Humidity

is below freezing, chemical drying or sorption equipment must

. be used in leu of refrigeration for dehumidification. Fig. 7

shows a possible arrangement for a process of this nature.
For control cycle No. 3 (cooling and heating control with

_humidity maintained at 2 fixed level year-round) a means -

ml:gt l:e gmvnded for humidification. This particular eycle is
iand : q ient for hospital operating rooms and some

ustrial process air conditioning. Many designers prefer to
avoid the use of 8 humidi: h dble, apd if the

internal latent loads are relatively small and not subject toa

wide variation, satisfactory year-round .humidity control
could be accomplished by means of dew-point c}::nholh:a
sbown in Fig. 8. Fig. 8 is not intended to a hospital
operating room spplication, for 100 percent ontdoor air.

For the control cycle in Fig. 8, the sprayed coil dehumidifier
;nust be able to provide air at a high degree of saturation (not
:: than 95 percent) and. the cooling dehumidifier control

ve and preheat control valve sequenced. When air leaves
&x:h debumldxﬁe.r below the dew-point control setting, the
preheat valve is open and maximum outdoor air damper
closes in winter. When the air leaves above the dew point, the
eooling valve is open or in winter the maximum om;ioor
air damper opens. . - . i

If the internal latent heat load is large and subject to wide

_ vanation, the method of dew-point control shown by Fig. 8

would not pn:vide_ close humidity control. For this case, a
master room di would be ired to reset a sub-

“.master dew-point controller to take into i i
o e-paiat o r © into aceount the variable

There are many possible ar

ts for

-&e control process illustrated by Fig. 8. An air washer could

used in liey of.a sprayed coil dehumidifier. The winter dew-

_point control could be accomplished by heating the epray
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Fig. 7 .... Equipment Arrangement and Psychrometric -
Process for Chemical Drying or Sorption System

water, Humidifieation could be pm‘vided by steam pan type

stéam grid humidifiers in lieu of sprays. The specxﬁl; &hﬁfg‘:

gnmt used should be decided on the basis of initial cost, operat-

.‘ng wﬂ Y. 2 it a‘“d 1], ki inti

in Ithe humidity control ’ ’
0 many airconditioning processes requiring year around

humxd.lty_oontml, it is desirable to lower the devf—poi.nt tem-

perature in winter time to p: d jon on wind

or walls.. There are several ways of acconiplishnig this.One

ﬁg.BPr....‘1 Arrang and Psych ic
-Process for Year-round System with ra ed
- Coil Dehumidifier Speay




