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AIR CONDITIONING APPARATUS FOR mediums decrease , the flow rates of the heat transfer medi 
EFFICIENT SUPPLY AIR TEMPERATURE ums increase , and / or the requirements for increased tem 

CONTROL perature rise in the supply air . In the case of a system or 
condition where higher air temperatures are desired , the heat 

CROSS - REFERENCE TO RELATED 5 transfer taking place in one or more of the refrigerant 
APPLICATIONS condensers may be undesirable if such conditions cause the 

refrigerant pressure and temperature to drop to a point where 
This application is a divisional application and claims the refrigerant and air stream heat transfer capability are 

priority to U.S. patent application Ser . No. 13 / 338,470 , filed limited by the parameters of the supply air steam condenser 
Dec. 28 , 2011 , which is incorporated herein by reference and 10 during air stream heating demands . 
in its entirety . Still others make use of refrigerant discharge pressure 

controls in order to maintain a fixed discharge pressure . If 
BACKGROUND OF THE INVENTION used as a means for increasing supply air tem 

fixed discharge pressure is typically determined by the 
Conventional refrigeration based heat pump systems that 15 highest supply air temperature requirements associated with 

respond to differing requirements for air heat may vary the a given application . 
amount of refrigerant flowing through a condenser exposed The higher discharge pressure control causes increased 
to a supply airstream in order to manipulate the temperature power consumption associated with operation of the com 
of the supply air . This can be accomplished with binary or pressor motor power which in turn detrimentally affects the 
modulating valves that divert a portion or all of the high 20 total operating efficiency of the underlying system . During 
pressure gas associated with the refrigerant flow through the many times when requirements for supply air temperature 
condenser disposed in the airstream . One or more additional are lower , it is advantageous to maintain discharge pressures 
condensers are commonly used to reject the thermal energy as low as possible to improve the overall energy efficiency 
present in the bypass gas or the refrigerant gas that is of the thermal exchange system . However , doing so may 
diverted around the refrigerant condenser in the supply 25 conflict with the heating demand requirements associated 
airstream . with the supply air temperature control . 

Requirements for increasing or decreasing the tempera- Other methods of attempting to satisfy an air conditioning 
ture of the supply air may be based directly or indirectly on demand may include provisions for additional auxiliary 
a condition in the room with which the conditioned air is heating of the supply air separate from the refrigeration 
introduced or based solely on a measurement of temperature 30 circuit . The inclusion of such additional auxiliary heat 
of the supply air either before or after interaction with the air requires additional energy to raise the temperature of the 
stream condenser . supply air and increases the cost and complexity of the 
Commonly , control of the supply air temperature has been construction of the resultant system . The additional auxiliary 

accomplished by diverting the discharge gas through the heating also increases the total energy consumption of the 
refrigerant condenser that is disposed in the supply air 35 system and thereby detracts from the underlying efficiency 
airstream or flow path . Commonly , a three - way valve is associated with operation of the system . 
positioned to either bypass the refrigerant flow around the Although some conventional systems may also control 
refrigerant condenser coil located in the supply airstream or refrigerant system discharge pressures to allow for proper 
divert the refrigerant through the condenser . This three - way function of other system valves , controls , and refrigerant 
valve can be of a binary control wherein the entire refrig- 40 compressors , such controls are commonly associated with a 
erant flow is directed either through the condenser or fixed parameter value and are commonly also detrimental to 
through the condenser bypass passage . Others manipulate the overall efficiency associated with operation of the sys 
the thermal exchange between the refrigerant flow and the tem . 
supply air flow by utilization of a modulating three - way 
valve capable of diverting only a portion of the refrigerant 45 BRIEF DESCRIPTION OF THE INVENTION 
flow compressor discharge gas through the refrigerant con 
denser disposed in the supply airstream while diverting the The present invention relates to an air conditioning sys 
remainder through the bypass line . tem or apparatus and method of operation that overcomes 

Diverting the compressor discharge gas through the the aforementioned drawbacks . The system addresses sup 
refrigerant condenser in the supply airstream may be accom- 50 ply air temperature control as one of the parameters asso 
plished with two - way valves located in the refrigerant lines ciated with efficient operation of the system during periods 
coupled to the refrigerant condenser and located in the of supply airstream heating and cooling demands . The 
bypass line . As in the case of the three - way valve , these present invention is particularly suited where both efficiency 
valves may be of the binary or modulating type . and increased supply air temperatures that are beyond the 

Still others modulate the discharge temperature through 55 capabilities of present systems are required . 
the use of dampers that divert airstream airflow through the Briefly described , the invention comprises a method for 
supply air stream condenser or bypass the condenser in the control of an air conditioning system that includes a refrig 
supply airstream as required to increase and / or decrease the erant compressor , a refrigerant heat exchanger that is used to 
temperature of the airstream as desired . absorb energy from an airstream or other fluid , and a 

Those prior art systems with multiple refrigerant condens- 60 plurality of refrigerant heat exchangers used to reject the 
ers are subject to varying compressor discharge pressures energy absorbed from the airstream or fluid and any addi 
and temperatures dependant on the temperatures and flow tional energy added to the system by the compression of 
rates of the heat transfer mediums over all refrigerant refrigerant gas and / or the various systems associated with 
condensers disposed in the system . The varying compressor moving the refrigerant and the airstream through the system . 
discharge pressures creates difficulty in maintaining a 65 A refrigerant heat exchanger is used to reject the absorbed 
desired temperature of the supply air during specific condi- energy and is exposed to the supply airstream . A fan or 
tions , particularly as the temperatures of the heat transfer blower is used to move air through the refrigerant condenser 
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located in the supply airstream . The system includes means to increase compressor discharge pressure is manipulated to 
for controlling the rate of heat exchange of the condenser a position that decreases the pressure . This limit of com 
that is located in the supply airstream . Additionally , a pressor discharge operating pressure and corresponding 
method is used to manipulate the pressure and temperature action preferably takes precedence over other operation . 
of the refrigerant compressor discharge gas . Additional 5 During this stage of operation , should the valve used to 
components or heat exchangers may also be included in the increase compressor discharge pressure be commanded to a 
airstream to allow for specific conditions refrigerant or position of substantially unimpeded flow that does not 
airstream conditions to exist for reasons other than to increase the compressor discharge pressure , the unit termi 
increase airstream temperature . nates this stage of operation and reverts to the first stage of 

The present invention preferably utilizes control logic to 10 operation . 
sequentially control the optimal path or rate for refrigerant The invention may be more fully understood by reference 
flow and compressor discharge pressure based on the desired to the following drawings . 
supply air temperature condition . Programmable control 
logic is used to interpret a control signal from one or more BRIEF DESCRIPTION OF THE DRAWINGS 
temperature sensors to determine the requirement for supply 15 
air temperature to satisfy a particular demand . These sensors The disclosed drawings are for illustrative purposes only . 
may be located within the supply air flow or within the space The invention is not limited to the embodiments shown . 
conditioned by the supply air . The air temperature measured FIG . 1 is a block diagram showing a method of operation 
by said sensor or plurality of sensors is interpreted by the of the various embodiments of the systems as described 
programmable logic controller to represent a process vari- 20 hereafter ; 
able that is compared to a desired process setpoint . FIG . 2 is a schematic representation of a first embodiment 
When the process variable is below the process setpoint , of the system capable of the operation shown in FIG . 1 and 

the programmable control logic enters a first stage of opera- includes bypass and diverting valves at a condenser coil 
tion in which the output of said controller commands the located in the supply airstream and a valve used for control 
means of control of the compressor discharge gas flow to a 25 of compressor discharge pressure with condensers in series ; 
position that increases the flow of the compressor discharge FIG . 2A is a partial schematic representation of an air 
gas to the refrigerant condenser in the supply airstream , stream condenser according to another embodiment of the 
therefore raising the temperature of the airstream . When the invention and usable with the remainder of the system 
process variable is above the process setpoint , the program- shown in FIG . 2 and includes a three - way valve at the 
mable control logic commands the valve or valves used to 30 junction of the condenser coil located in the supply airstream 
divert compressor discharge gas to a position that decreases and bypass line ; 
the flow of said compressor discharge gas to the refrigerant FIG . 2B is a partial schematic representation of an air 
condenser in the supply airstream , therefore lowering the stream condenser according another embodiment of the 
temperature of the airstream . invention and usable with the remainder of the system 

During this first stage of operation , the method that is used 35 shown in FIG . 2 and includes a valve coupled to the outlet 
to increase the pressure and temperature of the refrigerant of the condenser coil located in the supply airstream ; 
compressor discharge gas is inoperable as not to increase the FIG . 2C is a partial schematic representation of an air 
discharge pressure of the refrigerant compressor and hence stream condenser according to another embodiment of the 
increase the compressor motor power consumption . invention and usable with the remainder of the system 
As the means of control of the compressor discharge gas 40 shown in FIG . 2 ; 

flow used to divert the refrigerant to the refrigerant con- FIG . 3 is a schematic representation similar to FIG . 2 of 
denser located in the supply airstream approaches a position another embodiment of the invention and includes a face and 
where all of the compressor discharge gas flows through the bypass damper at the inlet airflow of the condenser coil 
refrigerant condenser located in the supply airstream , and located in the supply airstream and a valve used for control 
the process variable remains below the desired process 45 of compressor discharge pressure ; 
setpoint , an additional or second stage of operation com- FIG . 4 is a schematic representation similar to FIGS . 2 
mences . During the second operating stage , the valve used and 3 and shows another air conditioning system that 
to increase compressor discharge pressure is controlled by includes bypass and diverting valves at the condenser coil 
the process variable while the valve or valves used to divert located in the supply airstream and a valve used for control 
compressor discharge gas to a position that increases the 50 of compressor discharge pressure with condensers in paral 
flow of said compressor discharge gas to the refrigerant lel ; 
condenser in the supply airstream remain fixed in the FIG . 5 is a schematic representation similar to FIGS . 2 , 3 , 
position that diverts maximum flow of the compressor and 4 of an air conditioning system according to another 
discharge gas through the refrigerant condenser located in embodiment of the invention that includes valves at the 
the supply airstream . In this mode , when the process vari- 55 condenser coil located in the supply airstream and a valve 
able is below the process setpoint , the programmable control used to increase discharge pressure located on the condenser 
logic commands the valve used to increase compressor water or refrigerant loop ; 
discharge pressure to a position that increases the pressure FIG . 6 is a schematic representation similar to FIGS . 2-5 
and temperature of the compressor discharge gas , therefore of an air conditioning system according to another embodi 
raising the temperature of said airstream . When the process 60 ment of the invention that includes valves at the condenser 
variable is above the process setpoint , the programmable coil located in the supply airstream and a valve used to 
control logic commands the valve used to increase compres- bypass refrigerant around the second condenser to increase 
sor discharge pressure to a position that decreases the discharge pressure ; 
pressure and temperature of the compressor discharge gas , FIG . 7 is a schematic representation similar to FIGS . 2-6 
thereby lowering the temperature of the airstream . 65 of an air conditioning system according to another embodi 

Should the sensed pressure at the refrigerant compressor ment of the invention that includes a valve coupled to the 
exceed the operating limits of the compressor , the valve used outlet of the condenser coil located in the supply airstream 

a 

a 
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that is used for both control of flow through the condenser If the variable in step 102 is higher than a given process 
coil located in the supply airstream and control of discharge set point , step 103 assesses whether the discharge pressure 
pressure ; and is at the minimum discharge pressure control position . If the 

FIG . 8 is a schematic representation similar to FIGS . 2-7 means for control of the discharge pressure is not at the 
of an air conditioning system according to another embodi- 5 minimum position , step 107 commands the means for con 
ment of the invention that includes additional components trol of discharge pressure to affect a lower discharge pres 
for alternate modes of operation of the underlying system . sure . Subsequent to this command , method 100 returns to 

In describing the preferred embodiments of the invention , decision block 101. If the means for control of the discharge 
which are illustrated in the drawings , specific terminology pressure is at the minimum position , the step 104 determines 
will be resorted to for the sake of clarity . However , it is not 10 if the means for control of the flow through the condenser is 
intended that the invention be limited to the specific terms so at the minimum position . 
selected and it is to be understood that each specific term Should step 104 determine the means for control of the 
includes all technical equivalents , which operate in a similar flow through the condenser is at the minimum position , step 
manner to accomplish a similar purpose . For example , the 105 commands all affected components to maintain current 
word connected or terms similar thereto are often used . They 15 operation and returns to decision block 101. Should step 104 
are not limited to direct connection but include connection determine that the means for control of flow through the 
through other elements where such connection is recognized condenser is not at minimum position , step 106 will adjust 
as being equivalent by those skilled in the art . the means for control of flow through the condenser in a 

manner such to decrease the flow . The method 100 then 
DETAILED DESCRIPTION OF THE 20 returns to step 101 . 

PREFERRED EMBODIMENT If the variable in step 102 is lower than a given process set 
point , step 108 assesses the means for control of flow 

The method of control of supply air temperature is through the condenser is at the maximum position . If the 
detailed in order for those skilled in the art to practice the means for control of flow through the condenser is not at the 
invention with each of the various conditioning systems 25 minimum position , step 111 commands the means for con 
disclosed herein . The method , apparatus , and alternate trol of flow through the condenser to affect an increase in 
embodiments disclosed herein exemplify the preferred flow through the condenser . Subsequent to this command , 
embodiments of the invention . It is appreciated that the method 100 returns to decision block 101. If the means for 
method and apparatus may be changed from that which is control of flow through the condenser is at the minimum 
shown in the drawings without departing from the scope of 30 position , the step 109 determines if the means for control of 
the invention , which is defined by the claims . the discharge pressure is at the maximum position . 
FIG . 1 is a graphic representation of the control logic Should step 109 determine the means for control of the 

associated with operation of the various conditioning sys- discharge pressure is at the maximum position , step 110 
tems disclosed herein and indicates the control logic for the commands all affected components to maintain current 
method of control . Those skilled in the art will recognize the 35 operation and returns to decision block 101. Should step 109 
disclosed method of operation as control consisting of determine that the means for control of the discharge pres 
discrete stages wherein the first stage of operation comprises sure is not at the maximum position , step 112 will adjust the 
control of the heat exchange of the condenser located in the means for control of the discharge pressure in a manner such 
supply airstream by means of the respective fluid flow to increase the pressure . The method 100 then returns to step 
control . Those skilled in the art will also recognize that a 40 101 . 
second stage of operation manipulates a compressed dis- FIG . 2 exemplifies a schematic representation of one 
charge pressure associated with of the refrigerant loop , embodiment of an air conditioning system or apparatus 400 
thereby manipulating the temperature of the refrigerant . that is operable in accordance with method 100. As 
As described further below , the first stage of control is explained further below , apparatus 400 includes a refrigera 

carried out through methods that increase or decrease the 45 tion circuit whereby the first stage of operation is carried out 
thermal transfer to the supply airstream through control of by diverting refrigerant through or bypassing the condenser 
heat transfer at the condenser located in the supply air- coil located in the supply airstream and the second stage of 
stream . The second stage of control is carried out through the operation is carried out by manipulating or controlling the 
use of methods that increase or decrease the thermal transfer pressure of the discharge gas at the compressor . 
at one or more condensers that are not located in the supply 50 Referring to the details of flow arrangements in FIG . 2 , a 
airstream and therefore manipulate the pressure associated refrigerant compressor or plurality of compressors 1 
with operation of the refrigerant flow compressor . Alterna- increases pressure of the vapor refrigerant and thereby the 
tively , the condenser pressure may be increased directly temperature of said refrigerant and creates forces that cir 
through control of a restriction in the refrigeration circuit . culate the refrigerant throughout the system . A pressure 
As shown in FIG . 1 , at start of method 100 , decision block 55 sensing device 2 is operationally connected to the discharge 

in step 101 is entered . An input is assessed to determine if path 3 from compressor 1 and is used to sense the discharge 
a process variable , such as airstream temperature , refrigerant pressure from compressor 1 associated with the refrigerant 
pressure , etc. , is within a deadband range of a desired value flow . It is appreciated that sensing device 2 may be located 
or process set point . If the value is within the deadband at any point in the system and is preferably positioned prior 
range , method 100 maintains the current setting of one or 60 to an expansion valve . The discharge port of compressor ( s ) 
more flow controls per process block in step 105. If the value 1 fluidly communicates via conduit 3 with conduit 5 and 
does not satisfy the deadband range , step 102 assesses conduit 12 via a junction 4 in the conduits . The ratio of 
whether the assessed value is higher or lower than a process refrigerant vapor diverted through each conduit is related to 
setpoint . Understandably , the process variable being equal to the position of valve 6 and valve 13. The valves are 
a proscribed set point could be assessed as being either 65 preferably controlled by a programmable logic controller 
within the acceptable or deadband range or an unacceptable ( PLC ) 201 or other such control device such that more 
value necessitating appropriate reaction . restriction to flow is created at valve 13 , less restriction is 
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placed on valve 6 , or a combination of such actions take fluid flow can be changed to suit the particular thermal 
place as to divert refrigerant vapor to the condenser coil 8 demands of the refrigerant system without departing from 
located in the supply airstream upon an increase in require- the invention . It is further appreciated that the heat exchange 
ment or demand for supply air temperature as assessed at a fluid may comprise water , glycol , brine , or other fluid . Those 
sensor 202. It is appreciated that PLC or other control 5 skilled in the art will also recognize that this heat exchanger 
system can be electrically connected to valves 6 , 13 or may also be configured to transfer heat between the refrig 
otherwise configured to wirelessly communicate therewith . erant circuit and an airstream . 
Conversely , the valves are controlled by a programmable The refrigerant exiting condenser 18 is cooled below the 
logic controller or other such control device such that less saturation temperature for the corresponding pressure of the 
restriction to flow is created at valve 13 , more restriction is 10 refrigerant and is therefore in liquid state . The outlet of 
placed on valve 6 , or a combination of such actions take condenser 18 fluidly communicates with the inlet of receiver 
place as to divert refrigerant vapor through conduit 14 upon 20 via conduit 19. The outlet of the receiver fluidly com 
a decrease in requirement or demand for supply air tem- municates with valve 22 via conduit 21. The receiver is an 
perature . It is further appreciated that although valves 6 and optional component that may increase the system efficiency 
13 are schematically represented as modulating valves , one 15 by storage of liquid refrigerant during specific conditions 
or both of the valves may be binary controlled , manual and is not directly related to practice of the method or 
valves , or spring loaded restrictions such that diverting or apparatus . 
bypass of vapor refrigerant is accomplished to the effect of Valve 22 is a restrictor used as an expansion device that 
controls over refrigerant flow through the conduits as pre- reduces the pressure of the refrigerant from the inlet of said 
viously described . 20 valve to the outlet of said valve . In such , the refrigerant 

Refrigerant vapor diverted through valve 6 flows through pressure and temperature will be reduced below the satura 
conduit 7. Conduit 7 fluidly communicates with the con- tion temperature of the refrigerant and a portion of the liquid 
denser coil located in the supply airstream . Whereas the refrigerant will be vaporized at the outlet of valve 22. The 
temperature of the airflow is lower than the temperature of outlet of valve 22 fluidly communicates with evaporator 24 
the vapor refrigerant , energy in the form of heat is trans- 25 via conduit 23. Evaporator 23 is a heat exchanger that allows 
ferred from the refrigerant vapor into the airstream as the heat transfer with a separate heat transfer fluid entering the 
refrigerant vapor and air flow through the condenser coil . evaporator at conduit 28 and exiting at conduit 29. The 
Depending on the temperature and flow rate of the refrig- direction of heat transfer fluid flow relative to the refrigerant 
erant and the temperature and flow rate of the airstream , the flow is shown schematically parallel to the direction of 
vapor refrigerant may become partially or fully condensed to 30 refrigerant flow . In practice , the direction of heat exchange 
liquid . fluid flow can be changed to suit the configuration of the 

The refrigerant exiting the condenser flows through an system and / or the desired thermal exchange parameters 
optional check valve 9. The valve 9 is no a required without departing from the present invention . It is appreci 
component of the present invention , but may provide advan- ated that the fluid associated with the thermal exchange 
tages to specific intended functions of the device . This valve 35 associated with evaporator 24 may comprise water , glycol , 
fluidly communicates with the junction at point 11. The brine , or any other suitable fluid . Those skilled in the art will 
combined flow of refrigerant from conduit 10 and conduit 14 also recognize that this heat exchanger may also be config 
are combined at junction 11 and fluidly communicate with ured to transfer heat between the refrigerant circuit and an 
valve 16 via conduit 15. The operation of valve 16 comprises airstream . 
a second stage of operation or second operating stage of the 40 The temperature of the heat exchange fluid at conduit 28 
method whereas the valve closes mechanically or electro- is at a higher temperature than the temperature of the 
mechanically in response to demand for increase in supply refrigerant at conduit 23. Energy is transferred between the 
air temperature therefore increasing the pressure and tem- respective fluid and the refrigerant fluid such that all or 
perature of the vapor refrigerant at the compressor dis- substantially all of the refrigerant flow directed to compres 
charge . Conversely , valve 16 opens mechanically or elec- 45 sor inlet conduit 25 is vaporized . The refrigerant vapor 
tromechanically in response to demand for decrease in exiting the evaporator 18 fluidly communicates with the 
supply air temperature decreasing the pressure and tempera- inlet of the compressor 1 or a plurality of compressors via 
ture of the vapor refrigerant at the compressor discharge . conduit 25 . 
Valve 16 maintains a substantially full open position until FIG . 2A is a schematic view showing an alternate form of 
such time as the valves located at 6 and 13 are positioned to 50 the air stream / refrigerant condenser 402 that is useable with 
divert substantially all of the refrigerant vapor discharged the remainder of the air conditioning system shown in FIG . 
from the compressor through the condenser 8 . 2. For clarity , like reference numbers are used in FIGS . 2-2B 

The position of valve 16 relative to the refrigeration and indicate the similar components of the respective sys 
circuit loop is representative of a typical embodiment of the tems . Air stream condenser system 404 shown in FIG . 2A 
present invention . It is appreciated that valve 16 may be 55 includes a three - way valve 6a at the junction of conduit 5 
located at several positions within the system as to restrict and conduit 12. The system operates as in FIG . 2 with the 
refrigeration flow within the system and create a greater ratio of refrigerant vapor diverted through each conduit 
pressure at the outlet of the compressor or plurality of being related to the position of valve 6a . The valve is 
compressors . controlled by a programmable logic controller or other such 

The outlet of valve 16 fluidly communicates with a 60 control device such that more refrigerant vapor flow is 
refrigerant condenser or a second condenser 18 through diverted to the condenser coil 8 via conduit 5 upon an 
conduit 17. Condenser 18 is a heat exchanger that allows increase in requirement or demand for supply air tempera 
heat transfer with a separate heat transfer fluid entering the ture . Conversely , the valve 6a is controlled by a program 
condenser at conduit 26 and exiting at conduit 27. The mable logic controller or other such control device such that 
direction of heat transfer fluid flow relative to the refrigerant 65 less refrigerant vapor flow is diverted to the condenser coil 
flow is shown schematically parallel to the direction of 8 via conduit 5 upon an increase in requirement or demand 
refrigerant flow . In practice , the direction of heat exchange for supply air temperature . Like FIG . 2 , the symbology of 
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the valve 6a in FIG . 2A is typical of a modulating valve but control device such that that flow rate increases upon an 
it is appreciated that 6a may be binary controlled valve . increase in requirement or demand for supply air tempera 
Those skilled in the art will also recognize that the three - way ture . Conversely , the means of control of the flow rate is 
valve may be located as to replace junction 11 in a so - called controlled by a programmable logic controller or other such 
mixing valve configuration . 5 control device such that rate decreases upon a decrease in The alternate form of construction of the airstream / refrig requirement or demand for supply air temperature . 
erant condenser 404 described in FIG . 2A relates to the first The means for control of the flow rate may include stage of operation of the invention and may be utilized as variable speed operation of the compressor , cycling the 
one embodiment in combination with other forms of opera motor of the compressor , bypass of refrigerant internal to the tion related to the second stage of operation to practice the 10 compressor and / or through external piping among other method as described above . methods . FIG . 2B shows another airstream / refrigerant condenser The alternate form of construction airstream / refrigerant 406 similar to that shown in FIG . 2 A that is usable with the 
remainder of the air conditioning system shown in FIG . 2 as condenser system 407 described with respect to FIG . 2C 
an alternative to either of airstream / refrigerant condensers 15 relates to the first stage of operation of the invention and 
402 , 404. As shown in FIG . 2B , airstream / refrigerant con may be utilized as one embodiment in combination with 
denser 406 includes a valve coupled to the outlet of the other forms of operation related to the second stage of 
condenser coil located in the supply airstream . The system operation to practice the method described . 
operates as in FIG . 2 with the ratio of refrigerant vapor FIG . 3 is system schematic view of apparatus 408 show 
diverted through each conduit being related to the position 20 ing an alternate form of construction including a face and 
of valve 6 and valve 13. In FIG . 2B , the discharge port of the bypass damper at the inlet airflow side of the condenser coil 
compressor ( s ) 1 fluidly communicates via conduit 3 with located in the supply airstream and a valve used for control 
conduit 5 and conduit 12 via a junction in conduits at 4. The of compressor discharge pressure . The system operates in a 
ratio of refrigerant vapor diverted through each conduit is manner similar to that described above with respect to FIG . 
related to the position of valve 6 and valve 13. The valves 25 2 with the compressor or plurality of compressors 1 in fluid 
are controlled by a programmable logic controller or other communication via conduit 3 with the condenser 8. The 
such control device such that more restriction to flow is refrigerant exiting the condenser 8 flows through an optional 
created at valve 13 , less restriction is placed on valve 6 , or check valve 9 which fluidly communicates with valve 16 
a combination of such actions take place as to divert through conduit 15 . 
refrigerant vapor to the condenser coil located in the supply 30 Heat is transferred from the refrigerant vapor to the 
airstream upon an increase in requirement or demand for airstream by the condenser 8. A damper 30 is situated in the 
supply air temperature . Conversely , the valves are controlled airstream to control the airflow through said condenser . An 
by a programmable logic controller or other such control additional condenser 29 may be positioned to further control 
device such that less restriction to flow is created at valve 13 , and divert air to bypass said condenser . 
more restriction is placed on valve 6 , or a combination of 35 The ratio of airflow through each damper 29 and 30 is 
such actions take place as to divert refrigerant vapor through related to the position of said dampers . The dampers are 
conduit 14 upon a decrease in requirement or demand for controlled by a programmable logic controller or other such 
supply air temperature . The outlet of valve 6 fluidly com- control device such that more restriction to airflow is created 
municates with the junction at 11 via conduit 10a . at damper 29 , less restriction is placed on damper 30 , or a 

Like FIGS . 2 and 2A , the symbology of the valve 6 and 40 combination of such actions take place as to divert airflow 
valve 13 in the schematic view shown in FIG . 2B are typical to the condenser 8 upon an increase in requirement for 
to modulating valves but it is appreciated that one or both of supply air temperature . Conversely , the dampers are con 
the valves may be binary controlled , manual valves , or trolled by a programmable logic controller or other such 
spring loaded restrictions such that diverting or bypass of control device such that less restriction to flow is created at 
vapor refrigerant is accomplished to the effect of controls 45 damper 29 , more restriction is placed on damper 30 , or a 
over refrigerant flow through the respective conduits as combination of such actions take place as to divert less 
previously disclosed . airflow through the condenser 8 upon a decrease in require 8 

The alternate form of construction airstream / refrigerant ment for supply air temperature . 
condenser system 406 described with respect to FIG . 2B The alternate form of construction described in FIG . 3 
relates to the first stage of operation of the invention and 50 relates to the first stage of operation of the invention and 
may be utilized as one embodiment in combination with may be utilized as one embodiment in combination with 
other forms of operation related to the second stage of other forms related to the second stage of operation to 
operation to practice the method described . practice the method as previously described . 
FIG . 2C shows another airstream / refrigerant condenser FIG . 4 is a system schematic of apparatus 410 showing a 

407 similar to that shown in FIG . 2B that is usable with the 55 form of construction including bypass and diverting valves 
remainder of the air conditioning system shown in FIG . 2 as at the condenser coil located in the supply airstream and a 
an alternative to either of airstream / refrigerant condensers valve used for control of compressor discharge pressure with 
402 , 404 , 406. As shown in FIG . 2C , airstream / refrigerant condensers in parallel . The system operates as in FIG . 2 with 
condenser 407 is coupled to the discharge of the compressor the outlet of valve 13 in fluid communication with condenser 
1. The system operates as in FIG . 2 with flow rate of 60 18 via conduit 14. The refrigerant at the outlet of the 
refrigerant to affect the heat transfer being controlled by the condenser 8 flows through optional check valve 9 and fluidly 
operation of the compressor . In FIG . 2C , the discharge port communicates with the junction 19a via conduit 10. The 
of the compressor ( s ) 1 fluidly communicates via conduit 3 outlet of condenser 18 also communicates with the junction 
with the inlet of the condenser . The outlet of the condenser 19a . Refrigerant fluid flows from condenser 8 via conduit 
fluidly communicates via conduit 15 with the remainder of 65 10 , joins fluid flow via conduit 19 , and is directed to inlet of 
the system . The means of control of the flow rate is con- valve 16 via conduit 196. The junction 19b fluidly commu 
trolled by a programmable logic controller or other such nicates with the receiver 20 via conduit 19c . 
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The alternate form of construction described in FIG . 4 described above with respect to FIG . 2 with the ratio of 
relates to a modified form of the invention and may be refrigerant vapor diverted through each conduit being 
utilized as one embodiment in combination with other forms related to the position of valve 6 and valve 13 . 
to practice the method described . As shown in FIG . 7 , the discharge port of the 

FIG . 5 is a system schematic of apparatus 412 showing a compressor ( s ) 1 fluidly communicates via conduit 3 with 
form of construction including valves at the condenser coil conduit 5 and conduit 12 via a junction 4. The ratio of located in the supply airstream and a valve used to increase refrigerant vapor diverted through each conduit is related to discharge pressure located on the condenser fluid or refrig the position of respective valves 6 and 13. The valves are erant loop . The system operates in a manner similar to that 
described above with respect to FIG . 2 and includes a post 10 control device such that more restriction to flow is created at 

controlled by a programmable logic controller or other such 
airstream / refrigerant condenser junction 11 that is in fluid 
communication with condenser 18 via conduit 15 . valve 13 , less restriction is placed on valve 6 , or a combi 

nation of such actions take place as to divert refrigerant Heat transfer fluid flows to the inlet of condenser 18 via 
conduit 26. The outlet of the condenser fluidly communi vapor to the condenser coil located in the supply airstream 
cates with valve 31 via conduit 27. The operation of valve 15 upon an increase in requirement for supply air temperature . 
31 comprises a second stage of the method whereas the Conversely , the valves are controlled by a programmable 
valve closes mechanically or electromechanically in logic controller or other such control device such that less 
response to demand for increase in supply air temperature restriction to flow is created at valve 13 , more restriction is 
therefore increasing the pressure and temperature of the placed on valve 6 , or a combination of such actions take 
vapor refrigerant at the compressor discharge . Conversely , 20 place to divert refrigerant vapor through conduit 14 upon a 
valve 31 opens mechanically or electromechanically in decrease in requirement of demand for supply air tempera 
response to demand for decrease in supply air temperature ture . The outlet of valve 6 fluidly communicates with the 
thereby decreasing the pressure and temperature of the vapor junction at 11 via conduit 10a . The junction at 11 fluidly 
refrigerant at the compressor discharge . Valve 31 maintains communicates with the inlet of the condenser 18 via conduit 
a substantially full open position until such time as the 25 15. Such operation comprises a first stage of operation . 
valves located at 6 and 13 are positioned to divert substan- Upon a further increase in requirement for supply air 
tially all of the refrigerant vapor discharged from the com- temperature than can be obtained via the first stage of 
pressor through the condenser 8 . operation described above , valve 6 indexes to a more closed 

The position of valve 31 is representative of a typical position while maintaining the valve 13 at a substantially 
embodiment . The valve may be located in several positions 30 closed position . This operation increases the pressure at the 
within the system as to restrict flow of the heat transfer fluid compressor discharge port , therefore increasing the pressure 
and create a greater pressure at the outlet of the compressor and temperature of the vapor refrigerant at the compressor 
or plurality of compressors . Alternate methods such as discharge . Such operation comprises a second stage of 
variable speed pumps may also be used to control flow rate operation only achievable by manipulation of the discharge 
of the heat transfer fluid without departing from the spirit of 35 pressure associated with operation of the compressor . 
the invention . FIG . 8 is a system schematic of apparatus 418 showing a 

Those skilled in the art will recognize that this heat sample form of construction including additional compo 
exchanger may also be configured as to transfer heat nents for alternate modes of operation . The system operates 
between the refrigerant circuit and an airstream whereas the as in FIG . 2 with the outlet of the receiver 20 in fluid 
heat transfer fluid comprises the airflow and control over 40 communication with junction 21c . The system will operate 
heat transfer accomplished by controlling the airflow rate . in a mode as to close valve 31 and operate valve 22 in fluid 
Control may be accomplished by use of variable speed fans , communication with the junction 21c via conduit 21a or as 
dampers , or other methods of control over the rate of air to close valve 22 and operate valve 31 in fluid communi 
flow . cation with junction 21c via conduit 21b . 

The alternate form of construction described in FIG . 5 45 When valve 22 is in communication with junction 21c the 
relates to the second mode of operation of the invention and refrigerant absorbs heat from the fluid as described in FIG . 
may be utilized as one embodiment in combination with 2. The refrigerant outlet of evaporator 24 is in fluid com 
other forms related to the first stage of operation to practice munication with junction 250 via conduit 25a . Junction 250 
the method described . fluidly communicates with the inlet of the compressor via 
FIG . 6 is a system schematic of apparatus 408 showing a 50 conduit 25 . 

form of construction including valves at the condenser coil When valve 31 is in communication with junction 21c the 
located in the supply airstream and a valve used to bypass refrigerant absorbs heat from the airstream via the refrig 
refrigerant around the second condenser to increase dis- eration process at evaporator 32 as to reduce the temperature 
charge pressure . The system operates as in FIG . 2 with the of said airstream and condenser moisture . Airflow is routed 
ratio of refrigerant vapor diverted through each conduit is 55 through the condenser 8 as to reheat the air to a temperature 
related to the position of valve 6 and valve 13. The junction higher than the temperature leaving evaporator 32. The 
11 fluidly communicates with the junction 16a . Junction 16a refrigerant outlet of said evaporator fluidly communicates 
fluidly communicates with valve 16b and condenser 18. The with junction 250 via conduit 25b . Junction 25c fluidly 
ratio of refrigerant vapor diverted through each conduit is communicates with the inlet of the compressor via conduit 
related to the position of valve 16b . The valve 165 and 60 25 . 
condenser 18 fluidly communicate with junction 16c . In all descriptions , the method of controlling flow through 
FIG . 7 is a system schematic of apparatus 416 showing a the first condenser can include compressor operation that 

form of construction including a valve coupled to the outlet affects the rate of refrigerant flow directly . The means may 
of the condenser coil located in the supply airstream and include variable speed operation of the compressor , cycling 
used for both control of flow through the condenser coil 65 the motor of the compressor , bypass of refrigerant internal to 
located in the supply airstream and control of discharge the compressor or through external piping among other 
pressure . The system operates in a manner similar to that methods . 
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According to the drawings and descriptions , it is appre- Another embodiment of the invention includes a method 
ciated that the means for controlling the heat transfer of manipulating performance of an air conditioning system . 
through the condenser located in the supply airstream can The method includes directing an airflow and a refrigerant 
include one or more valves used to direct refrigerant flow flow to a condenser . A bypass is provided that is configured 
through the condenser , dampers used to direct air flow 5 to direct a first portion of the refrigerant flow through the 
through the condenser , or operation of the compressor that condenser in thermal exchange with the airflow and a second 
affects the rate of refrigerant flow . It is further appreciated portion of the refrigerant flow around the condenser . Opera 
that the means for controlling the discharge pressure can tion of the bypass is manipulated as a function of both the 
include one or more of one or more of each of a valve or discharge pressure of a refrigerant compressor and thermal 
valve used to restrict refrigerant flow , reduction of heat exchange between the airflow and the second portion of the 
transfer fluid flow in the second condenser , or a valve or refrigerant flow . 
valves used to bypass the second condenser . The present invention has been described in terms of the 

Therefore , one embodiment of the invention includes a preferred embodiments , and it is recognized that equiva 
method of forming an air conditioning system that is oper- lents , alternatives , and modifications , aside from those 
able in a heating mode to control a supply air temperature . expressly stated , are possible and within the scope of the 
The method includes providing a vapor compression system appending claims . It is further appreciated that although 
having a refrigerant compressor , an expansion device , an various embodiments of the proposed systems are disclosed 
evaporator , a first condenser located in a supply airstream , a herein , that various features and / or aspects of the various 
second condenser , means for controlling heat transfer of the 20 embodiments are combinable and / or usable together . 
first condenser , and means for controlling a discharge pres 
sure of a refrigerant flow of the refrigerant compressor . The What is claimed is : 
vapor compression system is operated with a programmable 1. A method of forming an air conditioning system that is logic controller to sequentially operate the means for con operable in a heating mode to control a supply air tempera 
trolling heat transfer of the first condenser and the means for 25 ture , the method comprising : controlling refrigerant flow discharge pressure . providing a vapor compression system that includes a 

Another embodiment of the invention that is usable with refrigerant compressor , an expansion device , an evapo one or more of the features of the above embodiments rator , a first condenser located in a supply airstream , a includes an air conditioning system having at least one 
refrigerant compressor with an inlet and an outlet . The 30 second condenser , means for controlling heat transfer 

of the first condenser , and means for controlling a system includes a first condenser that is located in a housing 
and means for moving an airflow through the first condenser . discharge pressure of a refrigerant flow of the refrig 
The system includes a second condenser , an evaporator erant compressor ; and 
having a refrigerant flow inlet and a refrigerant flow outlet , providing a programmable logic control that is connected 
and a flow restrictor coupled to the refrigerant flow inlet of 35 to the vapor compression system and is configured to 
the evaporator . The system includes heat transfer control sequentially operate the means for controlling heat 
means that controls heat transfer of the first condenser and transfer of the first condenser and the means for con 
compressor discharge pressure control means for controlling trolling refrigerant flow discharge pressure to maintain 
a discharge pressure of the at least one refrigerant compres- a compressor discharge pressure at a lowest value 
sor . The system includes supply air condition sensing means 40 within an operating range of the refrigerant compressor 
for assessing a condition of a supply air flow and a pro- necessary to achieve a desired set point of a tempera 
grammable logic controller configured to manipulate opera- ture of a discharge of the supply airstream . 
tion of the heat transfer control means and compressor 2. The method of claim 1 wherein the means for control 
discharge pressure control means . ling heat transfer of the first condenser further comprises at 

Another embodiment of the invention includes an air 45 least one of manipulating a flow of the supply airstream 
treatment system having a refrigerant compressor with an through the first condenser and manipulating the refrigerant 
inlet and an outlet . A first condenser is located in a housing flow through the refrigerant compressor . 
and has an airflow directed therethrough . The system 3. The method in claim 1 wherein the means for control 
includes a second condenser and an evaporator that has a ling heat transfer of the first condenser further comprises 
refrigerant flow inlet and a refrigerant flow outlet . A restric- 50 bypassing at least a portion of at least one of the supply 
tor is fluidly connected to the refrigerant flow inlet of the airstream and the refrigerant flow around the first condenser . 
evaporator and a plurality of valves are used to control heat 4. The method in claim 1 wherein the means for control 
transfer associated with the first condenser . The system ling heat transfer of the first condenser further comprises 
includes a compressor discharge pressure valve that is used controlling operation of the refrigerant compressor by 
to control a compressor discharge pressure and means for 55 cycling operation of a motor of the refrigerant compressor . 
sensing a condition of a supply airflow directed through the 5. The method in claim 1 wherein the means for control 
first condenser . A programmable logic controller having a ling heat transfer of the first condenser further comprises 
signal input and a signal output is configured to manipulate bypassing at least a portion of the flow of refrigerant around 
the plurality of valves and the compressor discharge pres the refrigerant compressor . 
sure valve when the air treatment system is operated in a 60 6. The method in claim 1 , wherein the means for con 
heating operation mode . The system includes a second trolling discharge pressure further comprises diverting at 
evaporator having a refrigerant inlet and a refrigerant outlet least one of a portion of the supply airstream and at least a 
and a refrigerant flow restrictor fluidly connected to the portion of the refrigerant flow through the second condenser . 
refrigerant inlet of the second evaporator . The second evapo- 7. The method in claim 1 , wherein the means for con 
rator is configured to dehumidify the supply airflow when 65 trolling the discharge pressure of the refrigerant flow of the 
the air treatment system is operated in a separate one of a refrigerant compressor further comprises controlling a flow 
dehumidification mode or a cooling mode . of refrigerant through the second condenser . 
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8. The method in claim 1 , wherein the means for con- prises bypassing at least a portion of at least one of the 
trolling the discharge pressure comprises restricting the supply airstream and the refrigerant flow around the first 
refrigerant flow with a valve disposed in a refrigeration flow condenser . 
circuit . 14. The method in claim 11 wherein the means for 

9. The method in claim 1 , wherein the means for con controlling heat transfer of the first condenser further com 
prises cycling operation of the refrigerant compressor . trolling heat transfer in the first condenser and the means for 15. A method of forming an air conditioning system that controlling the discharge pressure of the refrigerant flow of is operable in a heating mode to control a supply air the refrigerant compressor are manipulated to increase total temperature , the method comprising : 

efficiency of the air conditioning system . providing a vapor compression system that includes a 
10. The method in claim 1 , wherein the means for refrigerant compressor , an expansion device , an evapo 

controlling heat transfer in the first condenser and the means rator , a first condenser located in a supply airstream , a 
for controlling the discharge pressure of the refrigerant flow second condenser , means for controlling heat transfer 
of the refrigerant compressor are manipulated to increase of the first condenser , and means for controlling a 
temperature of the supply airstream . discharge pressure of a refrigerant flow of the refrig 

11. A method of forming an air conditioning system that erant compressor ; and 
is operable in a heating mode to control a supply air providing a programmable logic controller that is config 
temperature , the method comprising : ured to operate the vapor compression system and 

providing a vapor compression system that includes a sequentially operate the means for controlling heat 
transfer of the first condenser and the means for con refrigerant compressor , an expansion device , an evapo- 20 

rator , a first condenser located in a supply airstream , a trolling refrigerant flow discharge pressure to sequen 
second condenser , means for controlling heat transfer tially control at least one of an optimal path and a rate 
of the first condenser , and means for controlling a of the refrigerant flow based on the discharge pressure 
discharge pressure of a refrigerant flow of the refrig of the refrigerant compressor and a desired temperature 
erant compressor ; and condition associated with the supply airstream and such 

that instructions based on the discharge pressure of the providing a programmable logic controller that is config 
ured to operate the vapor compression system and to refrigerant compressor take precedent over instructions 

associated with the desired temperature condition asso sequentially operate the means for controlling heat 
transfer of the first condenser and the means for con ciated with the supply airstream such that the discharge 
trolling refrigerant flow discharge pressure to sequen- 30 pressure of the refrigerant compressor is maintained at 
tially control at least one of an optimal path and a rate a respective minimum discharge pressure to achieve the 
of the refrigerant flow based on the discharge pressure desired temperature condition throughout a range of 
of the refrigerant compressor and a desired temperature operation of the discharge pressure of the refrigerant 
condition associated with the supply airstream and such compressor . 

that instructions based on the discharge pressure of the 16. The method of claim 15 wherein the means for 
refrigerant compressor take precedent over instructions controlling heat transfer of the first condenser further com 
associated with the desired temperature condition asso prises at least one of manipulating a flow of the supply 
ciated with the supply airstream to maintain a discharge airstream through the first condenser and manipulating the 
pressure of the refrigerant compressor at a lowest value refrigerant flow through the refrigerant compressor . 
within an operating range of the refrigerant compressor 17. The method in claim 15 wherein the means for 
necessary to achieve a desired set point of a discharge controlling heat transfer of the first condenser further com 
temperature associated with the supply air temperature . prises bypassing at least a portion of at least one of the 

12. The method of claim 11 wherein the means for supply airstream and the refrigerant flow around the first 
condenser . controlling heat transfer of the first condenser further com 18. The method in claim 15 wherein the means for prises at least one of manipulating a flow of the supply 45 controlling heat transfer of the first condenser further com airstream through the first condenser and manipulating the 

refrigerant flow through the refrigerant compressor . prises cycling operation of a motor of the refrigerant com 
13. The method in claim 11 wherein the means for pressor or another refrigerant compressor . 

controlling heat transfer of the first condenser further com 
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