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1 
-‘ This invention relates to a control arrangement 
for a refrigeration system and more particularly 
to a control arrangement for a refrigeration sys~ 
tem in which the evaporator of the system is 
employed to condition air. 

- The chief object of the present invention is to 
provide an economical arrangement of a refrig 
eration system in-which hot gaseous fluid from 
the compressor is employed to reheat air passing 
through the evaporator of the refrigeration sys 
tem. 

.An object of the present invention is to provide 
an air conditioning unit including a refrigera~ 
tion system, the refrigeration system being so 
controlled as to cool air passing through the unit 
when the temperature of ambient atmosphere is 
high, and to provide reheating for the cooled 
air when the humidity of the ambient atmos 
phere is also high. . 

,.: A further object is to provide a control ar-. 
rangement for a refrigeration system responsive 
to temperature and humidity of air being con 
ditioned by the refrigeration system, the control 
arrangement serving to regulate supply of liquid 
refrigerant to ‘the evaporator of the refrig-, 

' crating system. and, in response to changing 
conditions, supplying hot gaseous refrigerant 
to a portion of the evaporator to heat air cooled 
bythe rejmainingportions 0f the evaporator. 
Other objects of the invention will be readily; 
perceived from the following description. 
‘This invention relates to apparatus for condi-L 

tioning air which comprises, in combination, a 
heat exchanger for placing cooling ?uid in heat 
exchange relation with air to be conditioned,’ 
means for passing air to be conditioned through‘ 
the ‘heat exchanger, means for supplying cooling 
?uid to the heat exchanger, means for supplying, 
heating fluid to a portion of the'heat exchanger, 
control means for controlling the supply ‘of 
cooling fluid to the heat exchanger and the sup-v 
ply of heating fluid to a portion of the heat ex 
changer, and regulating means for actuating the: 
control' means in accordance with conditions of 
temperature and humidity of the air being con 
ditioned; the control means being so constructed 
and arranged that, when the temperature of the 
air being conditioned . is high, the regulating 
meansisin a ?rst position permitting the con-J 
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exchanger while, when the temperature of the 
air being conditioned is high and the humidity 
of the air being conditioned is high, the regu 
lating means is in a second position permitting 
the control means to supply heating fluid to a 
portion of the heat exchanger. 
The attached drawing illustrates a preferred 

embodiment of the invention, in which 
Figure l is a diagrammatic view of a refrig-‘ 

eration system embodying the present invention; 
and . . 

Figure 2 is a wiring diagram of the control 
arrangement of the present invention. » 
Referring to the attached drawing, there i 

shown the air conditioning apparatus of the 
present invention. Figure 1 illustrates a refrig 
eration system including a compressor 2, actu-' 
ated by a motor M, controlled by starter S, as 
hereinafter explained. 

‘ Compressor 2 is connected to a condenser 3, 
which may be air or water cooled. Condenser 3 
is‘ connected by line 'lllto an evaporator 5, the 
usual expansionvalve B is placed in line 4 and 
is regulated .by bulb 6' in contact with suction 
line 7. ' ' 

Evaporator 5 is a sectional evaporator. 
shown, evaporator 5 contains sections 5a and 5b.; 
Each of the evaporator sections 5a and 5b is con 
nected'to suction line 1. Expansion valve 6 reg 
ulates flow of liquid refrigerant supplied to evap 
orator 5.. A fan 8 passes air to be conditioned 
through the evaporator. A reheat line 9 connects 
compressor 2 with section 517 of the evaporator. 
Section 5b of the evaporator, as stated above, is 
connected to, suction line ‘I through line Ill. 
ziSolenoid valve H is placed in reheat line 9. 

Solenoid valve‘ I2 is ‘placed in line It. These 
valves are provided for a purpose hereinafter 
described. Energization of the solenoid valves 
ll, I2 is controlled by means of thermostat T, 
and humidistat H. Thermostat T and humidi-‘~ 
stat H arerconventional single pole, double throw 
types. Both thermostat T and humidistat H have 

' two positions designated respectively for purposes 
of illustration as H and L. Thermostat T and 
humidistat H are placed, preferably, in the area 
being conditioned but it will be understood they 
may be placed if desiredin the path‘ of air di-' 

."Con'sideringIFigui-e.2, there islshown theswirei 
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ing diagram of the control arrangement of the 
present invention. Reference will be made to 
such wiring diagram in connection with the de 
scription of the operation of the system described 
above. 

Considering the operation of the system de 
scribed above, under normal conditions of oper 
ation when the temperature is high, refrigerant 
is compressed in compressor 2 and condensed in 
condenser 3, supply of the condensed liquid re 
frigerant to evaporator 5 being regulated by ex— 
pansion valve E. Liquid refrigerant passing into 
evaporator 5 is placed in heat exchange relation 
with air to be conditioned, forced therethrough 
by fan E, the air being cooled and the refrigerant 
being evaporated and returning to compressor 2 
through suction line 'i. Under normal conditions 
of operation, therefore, solenoid valve i2 is open. 
and solenoid valve 1 l is closed. 
That is, when the temperature is high, a cir~ 

cult is closed from line L2 through the H con~ 
tact of thermostat T to solenoid ‘valve it to line 
L3 which opens the valve, assuming the com 
ressor is in operation. ‘valve ii remains closed 

since the thermostat contact L of thermostat T ‘ 
is broken. The position of humidistat E is im 
material, under these conditions of operation, 
for thermostat T controls operation of the re 
irigeration system. ' 

, Assume, however, that the temperature has 
decreased, while the humidity of the air being 
treated is high; under such conditions of op; 
eration, a circuit is completed from the starter 
coil through contact H of the humidistat H, then 
through the selector switch to L2, so that the 
compressor of the machine remains in operation. 
A second circuit is completed from line L2 
through the L contact of thermostat T to solee 
noid valve and line L3 energizing valve 1 i. Sole 
noid valve I2, is not energized since the L con 
tact of humidistat H is broken so that valve [2 
is closed. Under these ‘circumstances, the com 
pressor continues in operation supplying liquid 
refrigerant to section 5a of evaporator 5. Sole 
noid valve ii being open permits hot gaseous 
refrigerant to be supplied to section 51) of evapo 
rator 5. Thus air passing through the evapo 
rator is placed in heat exchange relation with 
liquid refrigerant in section 511, cooling the air 
and evaporating the refrigerant, while in sec- ‘ 
tion 532, the cooled air is heated by the hot 
gaseous refrigerant therein. ' The hotgaseous re 
frigerant in section 519 is condensed by its heat 
exchange relation with the cooled air and flows 
through feed line 23 to section 5a, being evapo 
rated therein, the gaseous refrigerant returning 
to the compressor through suction line ‘I. 

present invention provides a simple ar 
rangement to control temperature and humidity 
of air being conditioned. As described above, 
when ‘the temperature and humidity of the air 
being conditioned are both high, the air is cooled 
but no reheat is supplied. When the tempera 
ture is high and the humidity is low, the air is 
cooled only. When the temperature is low (any 
predetermined point) and the humidity is high 
the air is cooled to reduce the humidity and 
reheated to achieve comfortable conditions. Of 
course, when both temperature and humidity of 
the air is low, the system is not in operation ' 
since the circuit to the starter coil is not closed 
and hence the compressor and the refrigeration 
system is not in operation. 
While I have described temperature and .hu- 

midity of air being conditioned as high and low, 
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4 
it will be understood any desired temperatures 
or humidities or" the air being treated may be 
selected, these terms being used to describe two 
predetermined temperatures or humidities which, 
of course, are selected by the operation in which 
the control arrangement is employed. 
While the control arrangement of the present 

invention is illustrated in connection with an 
evaporator separated into sections, it will be ap 
preciated it may be applied in connection with 
a separate reheat coil or if desired a condenser 
water reheat coil. In the present invention, the 
separate valves act in effect as a three-way valve 
and such a valve, of course, may be used in 
place of these valves. 

‘While I have described a preferred embodi 
ment of my invention, it will be understood my 
invention is not limited thereto since it may be 
otherwise embodied within the scope of the fol 
lowing claims. 

I claim: 
1. In apparatus for conditioning air the combi 

nation of a heat exchanger for placing cooling 
fluid in heat exchange relation with air to be 
conditioned, means for passing air to be condi 
tioned through the heat exchanger, means for 
supplying cooling fluid to the heat exchanger, 
means for supplying heating ?uid to a portion 
of the heat exchanger, a ?rst control member for 
controlling supply of ‘cooling fluid to the heat 
exchanger, a second control member for con 
trolling supply of heating fluid to a portion oi.’ 
the heat exchanger, regulating means for ac 
tuating the control members in accordance with 
conditions of temperature and humidity of the 
air being conditioned, said regulating means be 
ing so constructed and arranged that, when the 
temperature of the air being conditioned is high, 
the regulating means is in a ?rst position and 
the ?rst control member permits supply of cool— 
ing fluid to the heat exchanger while, when the 
temperature of the air being conditioned is low 
and the humidity of the air being conditioned 
is high, the regulating means is in a second po 
sition to move the ?rst control member to a 
closed position discontinuing the supply of 
cooling ?uid to the portion of the heat exchanger 
and to move the second control member to a 
?rst position permitting supply of heating ?uid 
to that portion of the heat exchanger, said regu 
lating means comprising a two-position thermo 
stat responsive to two pie-determined tempera 
ture conditions of air being conditioned and a 
two-positioned humidistat responsive‘to two pre~ 
determined humidity conditions of air being con 
ditioned, the thermostat and the humiclistat be 
ing so connected to each other and the control 
members that cooling fluid is supplied to the heat 
exchanger when the thermostat is in a ?rst po 
sition regardless of the position of the humidistat 
while, when the thermostat is in a second po 
sition, heating ?uid is supplied to a portion of 
the heat exchanger when the humidistat is in a 
?rst position. 

2. A control arrangement for an air-condi 
tioning system which comprises control means 
for controlling supply of cooling medium in heat 
exchange relation with air being conditioned and 
supply of heating medium in heat exchange re 
lation with air being conditioned and regulat 
ing means for regulating the control means in 
accordance with desired conditions of tempera 
ture and humidity whereby the regulating means. 
is. in a ?rst position when the temperature ‘of; 
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the air being conditioned is high permitting the 
control means to supply cooling ?uid in heat 
exchange relation with air being conditioned 
while, when the temperature of the air being 
conditioned as low and the humidity of the air 
being conditioned is high, the regulating means 
is in a second position permitting the control 
means to supply heating ?uid in heat exchange 
relation with the cooled air, said regulating 
means comprising a two-position thermostat re-. 
sponsive to two pre-determined temperature con 
ditions of air being conditioned and a two-posi 
tion humidistat responsive to two lire-determined 
humidity conditions of air being conditioned, the 
thermostat and the humidistat being so con 
nected to each other and the control means that 
cooling ?uid is supplied to the air being condi 
tioned when the thermostat is in a ?rst position 
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regardless of the position of the humidistat 
while, when the thermostat is in a second posi 
tion and the humidistat is in a ?rst position, 
heating ?uid is supplied in heat exchange rela 
tion with cooled air. 
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