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6Claims?(CI?62?4) 

Thisinvention relatesto anairconditioningunit,and 
nore particularlytoa Unithavingacoolingsystem ofthe 
aircooledcondensertype,which unitisespecialyadapted 
forinstalationin theattic ofadwelingorotherbuilding 
for connection with ductsin orderto circulate cooledair 
throughtheroomsofsuch building? 
The airconditioningunit of the presentinventionisa 

ünitary Structure merelyrequiringfor operationa supply 
of Outsideairforcoolingthe condenserand connectionto 
a Suitable Soürce ofelectric power??tcontainstwosep 
aratecoolingsystems,eachincludingamotor-compressor 
unit ofthe hermeticaly Sealed type with a condenserand 
an evaporator connectedin series with the compressor, 
one of the coolingSystem operatingunderlow load con 
ditions and both cooling systems operating under high 
load conditions,The eyaporatorsofthetwo systemsare 
adjacent Sections of an evaporator Structure and a fan, 
1referably ofthe centrifugaltype,isemployed topassair 
to be cooled through both eyaporators?Such fan also 
servesto force the cooledairthrough suitable ductsinto 
theroomsto be cooledandtowithdrawsuchairfrom the 
rooms after itis warmed,The condensers of the two 
systems are also adjacent sections of a condenserstruc 
ture andarearrangedin Superimposed position,Afan 
oftheradial bladetypeisemployedto draw coolingair 
from the outside of the dwelling and directit through 
both of such condensers?The latter-mentioned fan is 
?rovided with a slinger ringand the water which con 
densesonthe coolingelements ofthe evaporatorStructure 
iscolectedand deliveredintoatray orreservoir below 
the condensers?Thefanispositionedwithitssingerring 
dppinginto such tray so that the coolwater from the 
evaporatoris thrown upwardly upon the condensers and 
evaporated thereon,With the arrangement just de 
scribed,ithas beenfoundpossibletomakethelowercon 
densersection muchsmallerthan the upper,forexample, 
approximately one half the size of the upper condenser 
section So thatthe lowercondenser sectionincludes ap 
proximately one third of the total condenser area or 
volume,Despite the diference in size,substantially the 
same condensing efectis obtained in both condenser 
sections because of the better contact between the lower 
condensersection and the cooled Waterfrom the evap 
orator?Thisresultsinareduction ofthetotalamount of 
condensersurface considered necessary in the prior art 
for two cooling systems?The two condenser Sections 
preferabiyform part ofasingle unitaryStructure occupy 
ingsubstantialythe entirearea of one endoftheaircon 
ditioning unit,the casing of Such air conditioning Unit 
having provision for entrance of condenSer cooling air 
throughthesidesthereof,Also,the two evaporator Sec 
tions preferably form part of a single unitary structure 
extendingacross and occupying approximately one half 
oftheverticalheightofthe unitoftheotherendoftheair 
conditioningunitsoasto provideroomforareturn duct 
connected to the lowerportion of such end of the unit? 
The resultisa compact,eficientair conditioning Unit 
whichiseasiyinstaled? 
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Itisthereforeanobjectoftheinventiontoprovidean 

improvedairconditioningunitparticularalysuitablefor 
instalationintheattic ofadweling, 

Another object of the invention isto provide an air 
conditioningunithavingtwoseparate coolingsystemsof 
thecompreSSOr-condenser-evaporatortype whichinvolves 
animprovedarrangementoftheelementsthereof,includ 
ingthe condensersandevaporators? 
Afurther object of the inventionisto provide anair 

conditioningunitin whichanimproved condenserstruc 
ture provides moreeficientuse ofthe condensingarein 
anarrangementinvolvingtwo separate cooling systems, 
eachincludinga compressor,a condenserand an evap 
OratOr? 

Other objects and advantages of the invention wil 
appearin the folowing descriptiongiven in connection 
with theattached drawingofwhich; - 
Fig,1isa verticalSectiontakenlongitudinalythrough 

an air conditioning unitin accordance with the present 
invention; · 

Fig,2isa horizontalsectiontaken ontheline2?2of 
Fig1; 
Fig,3isa vertical,Sectionalviewtakenthroughapor 

tion ofa buildingshowinginelevationtheaircondition 
ingunitofthepresentinventioninstaledtherein? 
Fig,4isa fragmentary,horizontal section through a 

portion of the buildingshowingin plantheaircondtion 
ing unit of the presentinvention;and - - 
Fig5isa diagrammatic view showingtheelectricaland 

refrigerant connections,as wellasthe relative positions 
ofthetwo condensersand ofthetwoevaporators? 

Referring more particularly to the drawings,the air 
conditioning Unit8 ofthe presentinvention mayinclude 
a casinghavinga bottomorbase member10,atop wal 
?2,side Wals L4and16andendwals18and20,The 
casingmayalsoinclude anintermediate division walor 
bukhead22dividingthe interior ofthe unitinto acon 
denSer compartment24and an evaporator compartment 
26,The end wall18 hasan opening28therein which 
Occupies most of the area of the end wal,anda con 
denSer Structure 39 is positioned within the condenser 
compartment24Soasto extendentirelyacross,i.e.,sub 
Stantialythroughout,theopening28?Theendwal20at 
the otherend ofthe casinghas Upperandloweropenings 
32and34,respectively. Boththe openings32and34are 
Surrounded byfanges forreceivingairductsandextend 
the greater part of the distance acrossthe end wal20? 
An evaporator structure 36is positioned within the 

evaporator compartment 26 so as to extend entirely 
across,i,e,Substantialythroughout,the upper opening 
32,An Upper duct38 is connected to the fangesur 
roUndingthe opening32andisadaptedto carry cooled 
airto theroomsto be cooled,Anairflter 40 of any 
known or Suitable type may also be positioned in the 
evaporatorchamber26Soasto extendacrossandflthe 
opening34?Alower duct42may be connected to the 
fiange Surroundingthe opening34forreturningairfrom 
theroomsbeingcooled,Theevaporatorcompartment26 
alsocontainsacentrifugalfanhavingarotor44mounted 
onthe shaft46 ofamotor48 positionedin thecondenser 
compartment with the shaft 46 extending through the 
divisionwal22?Thefanrotor44ispositioned withina 
scrolor volute casing50 havingan inlet52 concentric 
with the shaft 46 and an Upwardy directed discharge 
opening54in the top ofthe casing50?The evaporator 
chamber 26 has partition members 56 and 58 therein 
isolatingtheinlet52 of the fan casing50from the dis 
charge opening54thereof So thatairis drawn into the 
fancasing50throughitsinlet52from the opening34and 
duct42andis dischargedfrom the opening54of thefan 
casingthrough the evaporator Structure36,the opening 
32andthe duct38? 
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The fan motor48issecured to a standard 69in the 
COndenser chamber 24,whichinturnis Secured to the 
base 10 ofthe casing ofthe air conditioningunit8,A 
fan 62 of the radial bladetypeismounted on the end 
of the motor shaft46remote from the rotor 44andis 
directedto causeairtoflow outofthe casingoftheair 
conditioningunitthroughthecondenserstructure39and 
Opening28,Suchairentersthe casing ofthe aircondi 
tioningunitthroughlouvers 64inthe sidewalls14and 
?6 ofthe unitandservestocoolthe condenserstructure. 
Thefan 62isprovidedatitsperipherywithasingerring 
66and hasashroudor bafe68surroundingitsrimand 
positioned between the slinger ringandthe motor48. 
The lowerportion oftheshroud68,in conjunctionwith 
the lowerportion oftheendwaH13ofthecasingofthe 
airconditioningtnit,providesatrayorreservoirforcon 
denSed water from the evaporator structure 36,The 
evaporator structure 36 hasa bottom wal portion 79 
whichformsatroughextendinglateraly ofthecasingof 
the air conditioningunit belowthe evaporatorelements 
ofthe evaporatorstructure36,Afexibletube72extends 
from an openingin the lowerportion ofthetrough70 
throughanopeningin theshroud68andintothereservoir 
formed between the shroud 68 and the end wal128. 
Water condensingupon the elements ofthe evaporator 
Structure36isthus conducted tothe condenserstructure 
andis pickedup bythe slingerring66on thefan 62so 
asto be distributed overthe elements ofthe condenser 
Structure 30? 

Separate herneticalysealedmotor-compressorunits74 
and76arealsopositionedinthecondensercompartment 
24andeachmaybeanyknownorsuitableunitcontaining 
an electric motorand a compressor,The twomotor 
compressor units74and76each form partofseparate 
cooling Systems,Thus,the compressed refrigerantgas 
fromthecompressormotorunit74isdehveredthrougha 
pipe78toacondensersection80inthe upperportionof 
thecondenserstructure30,andcondensedliquidrefriger 
antis then delivered from such condensersection 80 throughapipe82andcapilarytube84toanevaporator 
Section 86in the upperportion ofthe evaporatorstruc 
ture36,Coldrefrigerantgasevaporatedfromtheliquid 
refrigerantintheevaporatorsection 86isthenreturned 
bya pipe88tothemotor-compressorunit74,thecapi 
larytube84beingpositionedcloselyadjacentthepipe88 
forthegasreturningtotheunit74,Simiarly,theother 
notor-compressor unit76maybeconnected bythepipe 
90to a Secondcondensersection 92inthe1owerportion 
ofthe condenserstructure39fordeliveringcompressed 
refrigerantgasto Suchsection,Condensed liquidrefrig 
erant may be delivered from the condensersection 92 
through a pipe 94and capiharytube 96to asecond 
evaporatorSection 98inthe1owerportion oftheevapo 
ratorstructure36,Coldrefrigerantgasevaporatedfrom 
theiquidrefrigerantintheevaporatorsection98maybe 
returnedthroughapipe100tothemotor-compressorunit 
76,the pipe ?00 being positioned closelyadjacentthe 
capilarytube96,Therearethustwoseparatecooling 
Systems which,as discussed below,maybe operatedto 
getheroronlyone ofthem operatedatagiventime? 

?nthepreferredconstruction,thetwomotor-compressor 
units74and76are ofthesamesizeorcapacity,andthe 
Sameistrue of thetwo evaporatorsections86and98. 
However,thetwo condenser sections89and92are of 
diferent size,the lowersection 92 beingmuchsmaller 
thanthe upper section 80although havingsubstantialy 
the Same condensercapacitybecause ofthe bettercontact 
with thewaterfromthe evaporatorstructure,Wherethe 
two motor-compressor units have thesamecapacity,the 
1ower condenser Section may beapproximately one half 
thesize oftheuppersection,i.e?beonethirdofthetotal 
COndenSer Structure?The evaporators and condensers 
?aybeofapyknownorsuitableconstruction havingpas 
Sagesfortherefdgerantand metalfns ormetalplates 
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4 
providing heatexchange areasfor contact with theair 
being cooled or heated,Thus,for motor-compressor 
unitsofequalcapacity,thetwo evaporator Sections wil 
have substantialy equal heatexchange area for contact 
with air,while the lower condenser Section will have 
approximately one halfasmuch heatexchangeareafor 
contactwithairastheupperSection orapproximatelyone 
thirdthetotaiheatexchangearea ofthe condenSerstruc 
ture,?is,ofcourse,possibletoempioymotor-compres 
sorunitsofdiferentcapacityinthetwoSystems,in which 
casethe heatexchangeareas of the correspondingevapo 
ratorsectionswilbesubstantialyproportionalto the ca 
pacitiesofthemotor-compressorunits,buttheratio ofthe 
heatexchangearea ofthelower condenserSectiontothe 
capacity ofitscorrespondingmotor-compressor unit wil 
beapproximately one haif of the ratio ofthe heateX changeareaoftheuppercondensersectiontothe capacity 
ofitscorrespondingmotor-compressorunit, 

ingenerai,itisdesirabletooperatethe coolingSystem 
which containsthe lower condensersection 92andlower 
evaporatorsection98whenone ofthe coolingSystemsis 
beingoperatedbyitself,i.e,underlightload conditions, 
Airpassingthrough the upper evaporator Section 86is 
notcooled,butanyairpassingthrough the lowerevapo 
ratorsection98iscooled substantialytothe Same extent 
asifbothcooingsystemswerein operationsothatwater 
vaporiscondensedand coldwater delivered throughthe 
tube72to thereservoirbelowthe lower condenSer Sec 
tion 92?Thiswateristhrown upon both cCndenSer Sec 
tions,butto agreater extent upon the lower condenSer 
section and,inany event,substantialy al of the water 
delivered tothe condenserstructurefrom the evaporator 
structureis eventually evaporated upon the lower con 
densersection 92whensuchsection onlyisin operation? 
Athermostatunit?02is shown diagrammaticalyin 

Fig.5andisarrangedto cause operation of the cooling 
systemcontainingthelowercondenserandevaporatorSec 
tionsunderlight1oad conditionsand tocause operation 
of both cooling systems under heavier load conditions? 
Thethermostatunit192isshown,byway ofexample,as 
beingofthetype havingabellows194containingamate 
rialwhich expandsuponriseintemperature,the belows 
beingpositioned betweenastationaryframemember106 
andapivoted contact member108 resilienty urged to 
wardthebelows194byatensionspring110,The con 
tactmember?98maybearrangedtofrstengagea contact 
1?2 upon riseintemperature tocomplete a circuitfrom 
anelectricline ?4throughan of-and-on switch116to 
thefan motor48andtothemotor-compressorunit76for 
the systemincludingthe lower condenserSection 92and 
lowerevaporatorsection 98,Furthermovement of the 
contactmember108withfurtherincreaseintemperature 
causesittoengage contact?18to alsocompleteacircuit 
from theline ??4tothemotor-compressorunit74inthe 
cooling systemincludingthe uppercondensersection 80 
and upperevaporatorsection 86,Thus,the coojingsyS 
tem includingthe lower Sections of the condenser and 
evaporatorisoperated underlightloadsand both cooling 
Systemsare operated Underheavier loads,Itisapparent 
thatthe thermostatunitmay be ofanySuitable or known 
type,forexample,one of the bimetalictypeinstead of 
the bellowstype shown,which wilclosetwo contactsin 
succession asthe temperatureincreases,It wilalso be 
apparentthatthe thermostatunit may beadjustable,as 
is wel known in the art,fordiferent temperatures and 
for diferenttemperature diferences betweenthe closing 
ofthetwo contacts,Such thermostatunitmaybe posi 
tionedin any suitable place?for example,in one of the 
roomsto be cooled,crin the return duct42 orin the 
evaporator chamber26 so asto be contacted with air 
returnedfrom theroomsbeforesuchairispassedthrough 
the evaporator? 
Asshown most clearlyin Figs,3and4,the air con 

dtioningunit & ofthe presentinvention may beposi 
tioned in the attic of a building between the roof120 
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and the ceing122ofaroom to be cooled,The end 
wal18 oftheairconditioningunit8may be positioned 
againstthewal126 oftheattic withits openinginalign 
ment withlouvers128inthe Wall126,the air condition 
ingunit beingshownasrestinguponthefoor130 ofthe 
attic although itis understood that the unit may be 
mounted upon any Suitable Support or platform,The 
louvers128 should be considerably widerthan the air 
conditioningunit8or,preferably,additionallouvers132 
may be providedateachside oftheairconditioningunit? 
Bafle members134extending betweentheside wals of 
the unit 8 andthe wal126 ofthe atticin combination 
withtop bafemembers136andthefoor130intheattic 
provide closed passageways for entrance of outside air 
throughthe louvers132and louvers64intotheinterior 
of the casing ofthe unit8?The fan 66forcesthisair 
outthroughthe condenserstructure3?,thussettingupa 
circulation of coolingair for such condenser structure, 
andatthe Sametimethrows waterfrom the evaporator 
Structure 36uponthe heateXchange Surfaces ofthe con 
denserstructure? 
The upper duct38 for cooledair may extendin any 

desired directioninthe atticand may have branch ducts 
?38dischargingcooledairintoroomsto becooled,Sim 
iarly,the duct42for returnairmay be provided with 
branch ducts l40forwithdrawingwarmedairfrom the 
rooms?Abranch duct138isshownasextendingdown 
wardlythrough the interior of a partition wal142to a 
register144,anda branch duct140is shown as being 
connected to an openingthrough the ceing122 ofthe 
Foon,butit wi1 be apparent thatthe branch ductscan 
be arrangedin any desired or suitable mannertointro 
duce Cooled air into a room and exhaust warmed air 
therefrom. 
Iclaimasmyinvention: 
1.Inanairconditioningunit,acasinghavingan open 

inginaverticalwalthereof,acondenserstructurewithin 
Said casingandextendingacross Said opening,said con 
denSerstructure havingan uppersection andalowersec 
tion,two Separate cooling Systemseach havingamotor 
compressor unit and an evaporator positioned in said 
casing,one of Said condenser sections being connected 
in Seriesin One of Saidsystemsandthe other ofsaid con 
denserSections beingconnectedin seriesintheotherof 
Saidsystems,afanfordirectingairto becooledthrough 
Said evaporators tocoolsaidairand causewatervapor 
to be condensed on Said evaporators,awaterreservoir 
belowsaid condenserstructure,meansforcolectingcon 
densedwaterfrom Saidevaporatorsand deliveringitinto 
Said reServoir,and a fan adjacent said condenserstruc 
turefordirectingcoolingairoutwardlytherethrough,said 
fan havinga slingerring dippingintosaid reservoirto 
throw Said water upon the heatexchange areas of said 
condenser Structure in contact withsaid coolingair,said 
lower condenSer Section havingsubstantialyless ofsaid 
heatexchange area in proportion to the capacity ofits 
associated motor-compressor unit and evaporator than 
SaidUppercondensersection? 

2.Inanairconditioningunit,a casinghavingan open 
inginaverticalwalthereof,acondenserstructurewithin 
Said casingandextendingacross Said opening,said con 
denserStructure havingan uppersectionandalowersec 
tion,two Separate cColingsystemseach havingamotor 
compreSSor unit and an evaporator positioned in said 
casing,one of Said condensersections being connected 
in Seriesin one of Said systems andthe other ofsaid 
condenserSections beingconnectedinseriesin theother 
of Said systems,a fan for directingair to be cooled 
through Saidevaporatorstocoolsaidairandcausewater 
Vaportobecondensedon Saidevaporators,awaterreser 
Voir below Said condenserstructure,meansforcolecting 
condensed waterfrom saidevaporatorsand deliveringit 
into Said reservoir,and a fan adjacentsaid condenser 
Structurefordirectingcoolingairoutwardytherethrough, 
Said fan havinga slingerringdppinginto said reservoir 
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6 
tothrowsaidwateriponthe heatexchangeareasofsaid 
condenserstructurein contact withsaid coolingair,said 
motor-compressor unitsandassociatedevaporatorshaving 
substantialy equal capacities,and Said lower condenser 
Section having substantialy less of said heat exchange 
areatbansaiduppersection? 

3.In anairconditioningunit,acasinghavingan open 
ingina verticalwalthereof,a condenserstructure with 
in said casing and eXtending across Said opening,said 
condenserstructure havingan uppersection andalower 
Section,twoseparatecoolingsystemseachhavingamotor 
compressor unit and an evaporator positioned in said 
casing,Said upper condenSer Section being connectedin 
series in One of Said systems and said lower condenser 
Section beingconnectedin Seriesin the other ofsaidsys 
tems,afan for directingairto be cooled through said 
evaporatorstocoolsaidairand cause water vaporto be 
condensed on Said evaporators,a water reservoir below 
Said condenser structure,meansfor collectingcondensed 
water from Said evaporators and deliveringitintosaid 
reservoir,a fan adjacent said condenser structure for 
directing cooling air outwardy therethrough,said fan 
havinga slingerringdppingintosaidreservoirtothrow 
Said water upon the heat eXchange areas of said con 
denser structure in contact with Said cooling air,said 
lower condensersection havingsubstantialyless ofsaid 
heatexchangeareain proportiontothe capacity ofitsas 
Sociated motor-compressor unitandassociatedevaporator 
than said Upper condenser Section,andthermostatmeans 
responsive to air to be cooled for causing operation of 
Saidothercoolingsystem containingsaidlowercondenser 
section upon a temperaturerise of the airto be cooled 
and forthereafter causing operation of saidone cooling 
System Upon a furthertemperature rise ofthe airto be 
COOled, 

4.inanairconditioningunit,a casinghavingan open 
ingin a verticalend walthereof,a condenserstructure 
havingan Upper Section andalowerSection withinsaid 
casing and extending across said opening,said casing 
havinganopeninginitsotherverticalendwal,anevapo 
rator Structure havingan uppersectionandalowersec 
tion extendingacrossthe last-mentionedopening,twosep 
arate Cooling Systems,each havinga motor-compressor 
Unit,the Upper Section of Said condenserstructure and 
the uppersection of saidevaporatorstructure beingcon 
Rected to One motor-compressorunitto form one of said 
Systemsandthe lowersection ofsaidevaporatorandthe 
lower Section of Said condenserbeingconnected tothe 
Other motor compressorunitto form the other of said 
Systems,afanfordirectingairto becooledthroughsaid 
evaporator Structure to cool Said air and cause water 
vaporto becondensed,awaterreservoirbelowsaid con 
denserstructure,meansfor colecting condensed water 
from Said evaporator structure and deliveringittosaid 
reservoir,andafanadjacentsaid condenserstructurefor 
directing cooling air outwardy therethrough,said fan 
havinga slingerringdippingintosaidreservoirtothrow 
Said water over Said condenser structure,said motor compressorunitsandassociatedevaporatorsectionsbeing 
of Substantialy equal capacityand saidevaporatorsec 
tions having Substantialy equalheatexchangeareas for 
contact with the air beingcooled,said uppercondenser 
Section having a heat exchange area for contact with 
coolingairofthe order oftwicethe heatexchangearea 
ofthelowercondensersection, 
5·? an air conditioningunit,a casing havingan 

openinginaverticalendwalthereof,acondenserstruc 
ture havingan uppersection andalowersectionwithin 
Said casingandextendingacrosssaidopening,said cas 
ing havingan openinginitsotherverticalendwah,an 
evaporator Structure havingan uppersectionanda1ower 
Section extendingacross the last-mentionalopening,two 
Separatecoolingsystems,each havingamotor-compressor 
unit,the tpper Section of Said condenser structure and 
the UpperSection of Saidevaporatorstructure beingcon 
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nectedinserieswith one of said motor-compressor units 
to form one of Said systems and the lower Section of 
Said evaporator andthe lower section of Said condenSer 
beingconnectedin serieswith the other of Said motor 
compreSSor unitstoform the other of Saidsystems,afan 
for directingair to be cooled through said evaporator 
Structure to Cool Saidairand cause watervaporto be 
COndensed,awater reServoirbelow Said condenserstrüc 
ture,means for colecting condensed water from said 
evaporatorand deliveringitto said reservoir,anda fan 
adjacent Said condenser structure for directing cooing 
air outwardy therethrough,said fan having a slinger 
ringdppinginte SaidreservoirtospraySaid waterupon 
the heat exchange area of Said condenser structure in 
contact with Said coolingair,Said lower condenser Sec 
tion havingSubstantia? less of Said heatexchange area 
in proportion to the capacity ofits associated motcr 
compreSSor unitandevaporator Section than said upper 
condenser Section, 

6??nanairconditioningunit,acasinghavingan open 
ingina vertical end Walthereof occupyingthe najor 
portion ofthearea of Saidendwal,acondenserstructure 
havingan upper Section anda lowersection within said 
casingandextendingacroSSand SubstantiaHythroughout 
Said opening,Said casinghavingan openinginits ofher 
verticalendwal,anevaporatorstructure havingan upper 
Section and a lower Section extending across the last 
mentioned opening,two Separate cooling systems,each 
having a motor-compressor unit,the Upper Section of 
Said condenSer Structureand the upper Section of said 
evaporator structure being connected to one motor 
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compressor unit to form one of Said sySterns and the 
loweE Section of Said evaporatorand the lower Section 
of Said condenser being connected to the other motor 
compreSSGr unitto form the other of Said Systems,a 
fan fordirectingairto be cooled through Saidevapora 
tog structure to coclSaidair and cause water yaporto 
be condensed,a water reservoir below Said condenser 
structGre,meansfor colecting condensed water from 
Said eyaporator Structure and deliveringitto Said reser 
vojr,afanadjacentSaid condenserStrücturefor directing 
cooling aig outwardy therethrough,said fan having a 
slinger ring dppinginto Said reservoir to throw Said 
water Gyer Said condenSer Structure,Said notor-com 
pressor units being of substantialy equal capacity and 
Said evapGrator Sections having Substantialy equal heat 
exchangeareasfor contact with the air beingcooled,the 
Upper CondenSer Section having a heat exchange area 
for contact with coolingair fo the order of twice the 
heatexchange area of the lower condenser Section,and 
athermostatic Unitresgonsive to thetemperature ofair 
to be Cooled for causingoperation of Said other motor 
compressor upon arise intemperature of the airto be 
cooledandoperation cf Said One motor-compressorupon 
a fürther riseintemperature of the airto be cooled? 
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