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$ESCRIBTION฀OF฀THE฀CONCEPT฀OF฀
AIR฀CONDITIONING฀USING฀2���฀
�WATER	฀AS฀PRElGEREND�฀
WINNING฀THE฀!3%2#/-฀
%NERGY฀%FlCIENCY฀!WARD฀
�����฀4HE฀WINNERS฀WERE฀
/XYCOM฀"6�฀.ETHERLANDS�฀
AND฀6OLAIR฀"6�฀.ETHERLANDS฀
JOINTLY฀WITH฀#ARRIER฀.EDER

LAND�฀4HE฀SYSTEM฀WILL฀BE฀
PRESENTED฀AT฀)3(฀IN฀&RANKFURT฀
���฀
฀���฀-ARCH฀�����

฀ "Y฀0�'�(�฀5GES�฀
฀ 6OLAIR฀"6฀THE฀.ETHERLANDS

)NTRODUCTION
3TATIC฀ $EW฀ 0OINT฀ #OOLING฀ IS฀ A฀
DEVELOPMENT฀ REGARDING฀ AN฀ INDI

RECT฀ OPERATING฀ AIR฀ CONDITIONING฀
SYSTEM฀BASED฀ON฀THE฀EVAPORATION฀
OF฀WATER฀�2���	฀AND฀SUITABLE฀FOR฀
MODERATE฀CLIMATES�฀4HIS฀SYSTEM฀
CONSUMES฀VERY฀LITTLE฀ENERGY฀�UP฀
TO฀ ���฀ LESS	�฀ 4EMPERATURES฀ BE

LOW฀ THE฀ WET฀ BULB฀ TEMPERATURE฀
AND฀ CLOSE฀ TO฀ THE฀DEW฀POINT฀ CAN฀
BE฀ACHIEVED฀AT฀LOW฀COST�฀4HE฀SYS

TEM฀IS฀PARTICULARLY฀SUITABLE฀TO฀BE฀
USED฀IN฀LARGE฀HALLS�฀SHOWROOMS�฀
PRODUCTION฀PROCESSES฀ETC�฀WHERE฀
A฀LOT฀OF฀SENSIBLE฀HEAT฀IS฀INVOLVED�฀
BUT฀ALSO฀FOR฀COOLING฀AND฀VENTILAT

ING฀OF฀RESIDENCES�

3TATIC฀$EW฀0OINT฀#OOLING฀CAN฀
ALSO฀BE฀USED฀A฀PRE
COOLER฀ IN฀OR

DER฀TO฀REDUCE฀THE฀NECESSARY฀COOL

ING฀ CAPACITY฀ OF฀ A฀ CONVENTIONAL฀
SYSTEM�฀THUS฀SAVING฀ENERGY�฀OR฀TO฀
PROVIDE฀ ADDITIONAL฀ COOLING฀ CA

PACITY฀ TO฀ AN฀ EXISTING฀ AIR฀ CONDI

TIONING฀INSTALLATION�

3TATIC฀ $EW฀ 0OINT฀ #OOLING฀
CHARACTERIZES฀ITSELF฀BY฀LOW฀MAIN

TENANCE฀COSTS�฀4HIS�฀AND฀THE฀LOW฀
ENERGY฀ CONSUMPTION�฀ CONTRIB

UTES฀ GREATLY฀ TO฀ THE฀ FACT฀ THAT฀ THE฀
TOTAL฀RUNNING฀COSTS฀ARE฀CONSIDER

ABLY฀LOWER฀THAN฀THOSE฀OF฀A฀TRADI

TIONAL฀ AIR฀ CONDITIONING฀ INSTALLA

TION�฀ 4HE฀ ONLY฀ MOVING฀ PART฀ IN฀
THE฀ 3TATIC฀ $EW฀ 0OINT฀ #OOLER฀ IS฀
THE฀FAN�฀4HE฀SYSTEM฀HAS฀BEEN฀DE

VELOPED฀FOR฀MODERATE฀AND฀WARM฀
CLIMATES�฀ TYPICAL฀ FOR฀MOST฀%URO

PEAN฀COUNTRIES�

4HE฀ PRINCIPLE฀ OF฀ EVAPORATIVE฀
COOLING฀ HAS฀ BEEN฀ KNOWN฀ FOR฀
MORE฀ THAN฀ TWO฀ THOUSAND฀YEARS�฀
&ROM฀TIMES฀IMMEMORIAL฀WE฀HAVE฀
KNOWN฀ THAT฀ WINE฀ AND฀ WATER฀
COULD฀ BE฀ KEPT฀ COOL฀ IN฀ UNGLAZED฀
STONE฀ JARS�฀ "ECAUSE฀ OF฀ uSWEAT

INGv฀ THE฀ OUTSIDE฀ OF฀ THE฀ JAR฀ GETS฀
HUMID�฀ 4HE฀ HUMIDITY฀ EVAPO

RATES�฀ TAKING฀ HEAT฀ FROM฀ THE฀ JAR�฀
EVEN฀ IN฀ A฀ DESERT฀ DRINKS฀ CAN฀ BE฀
KEPT฀ COOL�฀ ,ATER฀ IT฀ WAS฀ DISCOV


ERED฀THAT฀A฀WET฀CLOTH฀IN฀A฀WINDY฀
WINDOW฀ OPENING฀ PRODUCES฀ A฀
PLEASANT฀COOLNESS�

7ET฀"ULB฀#OOLING
7HEN฀WATER฀EVAPORATES฀THE฀NEC

ESSARY฀ HEAT฀ IS฀ TAKEN฀ FROM฀ THE฀
AMBIENT฀AIR�฀RESULTING฀IN฀A฀LOWER฀
TEMPERATURE�฀4HE฀lNAL฀TEMPERA

TURE฀IS฀CALLED฀7ET฀"ULB฀TEMPERA

TURE�฀ 4HE฀ TEMPERATURE฀ DROP฀ IS฀
CAUSED฀BY฀COOLING฀THE฀AIR�฀WHICH฀
SUPPLIES฀ THE฀ HEAT฀ NEEDED฀ FOR฀
EVAPORATION�฀4HIS฀LASTS฀UNTIL฀THE฀
AIR฀IS฀SATURATED฀AND฀NO฀MORE฀WA

TER฀CAN฀EVAPORATE�฀ )T฀ IS฀AN฀ADIA

BATIC฀PROCESS฀RESULTING฀ IN฀A฀7ET฀
"ULB฀ TEMPERATURE฀ TO฀ BE฀ FOUND฀
ON฀THE฀SATURATION฀LINE฀IN฀THE฀-OL

LIER฀DIAGRAM฀FOR฀MOIST฀AIR�฀7HEN฀
LOOKING฀ FOR฀ THE฀ 7ET฀ "ULB฀ 4EM

PERATURE�฀ FOLLOW฀ THE฀ PROCESS฀ IN฀
THE฀-OLLIER฀DIAGRAM฀TO฀THE฀LOWER฀
RIGHT�฀ACCORDING฀TO฀H฀�฀CONSTANT฀฀
�ADIABATIC	฀ �+*�+G	�฀ UNTIL฀ IT฀
MEETS฀THE฀SATURATION฀฀LINE�

)N฀ THE฀ TWENTIETH฀ CENTURY฀ A฀
COOLING฀ SYSTEM฀ BASED฀ ON฀ THIS฀
WAS฀DEVELOPED�฀ THE฀DESERT฀COOL

ER�

)T฀IS฀MADE฀OF฀A฀MOIST฀lLLING�฀AN฀
AIR฀lLTER฀AND฀A฀FAN�฀4HE฀DRIER฀THE฀
AIR�฀ THE฀DEEPER฀ THE฀COOLING�฀ )T฀ IS฀
SPECIALLY฀USED฀IN฀DRY฀�DESERT	฀CLI

MATES�฀.OWADAYS฀IT฀IS฀ALSO฀CALLED฀
7ET฀"ULB฀#OOLING�฀5NFORTUNATE

LY�฀ THE฀EVAPORATED฀HUMIDITY฀EN

TERS฀ THE฀ SPACE
TO
BE
COOLED�฀ THE฀
RELATIVE฀HUMIDITY฀INCREASES฀GREAT

LY฀SO฀THAT฀MILDEW฀MAY฀APPEAR฀ON฀
WALLS฀AND฀GOODS�

)NDIRECT฀!DIABATIC฀#OOLING
"ECAUSE฀OF฀THIS฀MILDEW฀PROBLEM�฀
THE฀LOGICAL฀NEXT฀STEP฀WAS฀THE฀DE

VELOPMENT฀OF฀A฀SYSTEM฀BASED฀ON฀
INDIRECT฀ ADIABATIC฀ EVAPORATION฀
COOLING�฀ SUPPLIED฀ WITH฀ A฀ SPRAY

ING฀CHAMBER฀AND฀A฀CROSS
STREAM฀
HEAT฀ EXCHANGER�฀ )N฀ THIS฀ SYSTEM฀
THE฀ HUMIDIlED฀ AIR฀ DISAPPEARS฀
THROUGH฀ AN฀ OUTLET�฀ THE฀ LOWEST฀
POSSIBLE฀ACHIEVABLE฀TEMPERATURE฀
IS฀STILL฀AS฀LOW฀AS�฀OR฀SLIGHTLY฀HIGH

ER฀ THAN฀ THE฀ 7ET฀ "ULB฀ TEMPERA

TURE�฀ 4HESE฀ INDIRECT฀ ADIABATIC฀
COOLING฀ SYSTEMS฀ HAVE฀ BEEN฀ ON฀
THE฀ %UROPEAN฀ MARKET฀ FOR฀ SOME฀
TIME฀ NOW�฀ BUT฀ ARE฀ NOT฀ WIDELY฀
USED฀ BECAUSE฀ OF฀ ITS฀ COMPLEXITY฀
AND฀HIGH฀COSTS�฀&IGURE฀��

.EW฀DEVELOPMENTS
)N฀ ORDER฀ TO฀ BE฀ SUCCESSFUL฀ AS฀ A฀
SUPPLEMENT฀TO฀EXISTING฀AIR฀CONDI


TIONING�฀ AN฀ INCREASED฀ PERFORM

ANCE฀HAD฀ TO฀BE฀DEVELOPED�฀4HE฀
RUNNING
฀AND฀MAINTENANCE฀COSTS฀
SHOULD฀BE฀VERY฀LOW�฀4HIS฀TOOK฀A฀
LOT฀OF฀TIME�฀ENERGY�฀ADAPTATIONS�฀
ALTERATIONS�฀ �lELD	TESTS฀ AND฀ THUS฀
INVESTMENTS�฀ 4HERE฀ WERE฀ MANY฀
QUESTIONS฀TO฀WHICH฀SOLUTIONS฀HAD฀
TO฀ BE฀ FOUND�฀ HOW฀ TO฀ PROPERLY฀
MOISTURIZE฀ THE฀ HEAT฀ EXCHANGER฀
SURFACE�฀HOW฀TO฀CONTROL฀THE฀RELA

TION฀OF฀THE฀TWO฀SEPARATE฀AIR฀mOWS�฀
IN฀CASE฀OF฀A฀VARYING฀DEMAND฀FOR฀
COOLING�฀HOW฀TO฀ADJUST฀THE฀COOL

ING฀CAPACITY�฀WHAT฀MATERIAL฀�SYN

THETIC฀MATERIALS�฀COPPER�฀ALUMINI

UM	฀SHOULD฀BE฀USED�

4O฀ INCREASE฀ THE฀ PERFORMANCE฀
OF฀ THE฀ COOLER�฀ BY฀ REACHING฀ TEM

PERATURES฀AT฀ALMOST฀DEW฀POINT�฀A฀
NEW฀ HEAT฀ EXCHANGER฀ HAS฀ BEEN฀
DEVELOPED�฀4HE฀RESULT฀IS฀A฀TOTALLY฀
NEW฀CONCEPT฀�PATENT฀PENDING	฀OF฀
THERMAL฀CONDUCTIVITY�฀BASED฀ON฀A฀
HYGROSCOPIC฀SURFACE฀WHICH฀IS฀NOT฀
MECHANICALLY�฀ OR฀ BY฀ GLUE฀ CON

NECTED฀ TO฀ THE฀ HEAT฀ EXCHANGER฀
SURFACE�฀ BUT฀ BY฀ A฀ WATER฀ lLM�฀ )T฀
MAKES฀IT฀POSSIBLE฀TO฀REACH฀OUTGO

ING฀ AIR฀ TEMPERATURES฀ JUST฀ ABOVE฀
$EW฀0OINT�

$EW฀0OINT฀#OOLING
7HEN฀COOLING฀AIR฀WITHOUT฀DIRECT฀
HUMIDIFYING฀ AND฀ THE฀ AIR
TO
BE

COOLED฀IS฀PASSING฀THROUGH฀A฀HEAT฀
EXCHANGER�฀NO฀CONDENSATION฀WILL฀
APPEAR฀UNTIL฀THE฀RELATIVE฀HUMIDI

TY฀ IS฀ �����฀ 7HEN฀ THIS฀ OCCURS�฀
THE฀ TEMPERATURE฀ IS฀ CALLED฀ $EW฀
0OINT฀TEMPERATURE�฀)N฀UNSATURAT

ED฀ AIR฀ THE฀ $EW฀ 0OINT฀ TEMPERA

TURE฀IS฀LOWER฀THAN฀THE฀7ET฀"ULB฀
TEMPERATURE�฀"UT฀WHEN฀THE฀RELA

TIVE฀HUMIDITY฀IS฀�����฀THE฀$EW฀
0OINT฀TEMPERATURE฀IS฀EQUAL฀TO฀THE฀
7ET฀"ULB฀TEMPERATURE�

$EW฀ 0OINT฀ #OOLING฀ IMPLIES฀
THAT฀NO฀CONDENSATION฀WILL฀OCCUR฀
DURING฀THE฀COOLING฀PROCESS�฀IF฀THE฀
HEAT฀ IS฀ TAKEN฀ uINDIRECTLYv฀ FROM฀
THE฀AIR฀BY฀MEANS฀OF฀ THE฀WALL฀OF฀
THE฀HEAT฀EXCHANGER�฀3O฀THE฀ABSO

LUTE฀ HUMIDITY฀ OF฀ THE฀ AIR
TO
BE

COOLED฀REMAINS฀UNCHANGED฀DUR

ING฀THE฀COOLING฀PROCESS�฀)F฀THE฀AIR฀
IS฀ COOLED฀ UNTIL฀ THE฀ POINT฀ WHEN฀
CONDENSATION฀ WOULD฀ OCCUR�฀ THE฀
$EW฀ 0OINT฀ TEMPERATURE฀ IS฀
REACHED�฀ &OR฀ lNDING฀ THE฀ $EW฀
0OINT฀ FOLLOW฀ THE฀ !BSOLUTE฀ (U

MIDITY฀ LINE฀�VERTICAL฀DOWNWARD	฀
�+G�+G	฀IN฀THE฀-OLLIER฀DIAGRAM฀
�SEE฀lGURE฀��	฀UNTIL฀ IT฀MEETS฀ THE฀
3ATURATION฀$AMP฀LINE�

)NNOVATIVE฀3TATIC฀$EW฀0OINT฀#OOLING

&IGURE฀��
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2ECENT฀ SYSTEMS฀ ARE฀ BASED฀ ON฀
EVAPORATION฀OF฀WATER฀ BY฀MEANS฀
OF฀A฀HYGROSCOPIC฀LAYER฀ON฀THE฀EX

TERNAL฀COOLER฀SURFACE�฀4HE฀DISEN

GAGED฀ HUMIDITY฀ DOES฀ NOT฀ ENTER฀
THE฀ROOM฀TO฀BE฀CONDITIONED�฀BUT฀
DISAPPEARS฀INTO฀THE฀OPEN฀AIR�฀

)T฀ IS฀ REMARKABLE฀ THAT฀ THESE฀
COOLERS฀ PRODUCE฀ TEMPERATURES฀
THAT฀ONLY฀RECENTLY฀WERE฀THOUGHT฀
TO฀ BE฀ IMPOSSIBLE�฀ TEMPERATURES฀
FAR฀BELOW฀THE฀7ET฀"ULB฀AND฀ONLY฀
SLIGHTLY฀ HIGHER฀ THAN฀ THE฀ $EW฀
0OINT�฀ 4HIS฀ OCCURS�฀ DEPENDING฀
ON฀THE฀APPLICATION�฀WITH฀AN฀ENER

GY฀ CONSUMPTION�฀ WHICH฀ IS฀ AP

PROXIMATELY฀���฀LOWER฀THAN฀IN฀A฀
CONVENTIONAL฀SYSTEM�

)N฀ THE฀ EXPLANATORY฀ $IAGRAM฀
�lGURE฀ ��	฀ PRIMARY฀ AIR฀ OF฀ ���#฀
AND฀���฀2�(�฀�����฀GR฀HUMIDITY฀
PER฀KILOGRAM฀DRY฀AIR	฀ IS฀ SUCKED฀
IN�฀ THIS฀ PRIMARY฀ AIR฀ IS฀ COOLED฀
DOWN฀ TO฀ �����#�฀ 4HE฀ PROCESS฀
TAKES฀PLACE฀ IN฀A฀HEAT฀EXCHANGER฀
MADE฀ OF฀ SYNTHETIC฀ MATERIAL�฀ !T฀
THE฀ END฀ OF฀ THE฀ HEAT฀ EXCHANGER�฀
APPROXIMATELY฀ONE฀ THIRD฀OF฀ THIS฀
COOLED฀AIR฀IS฀RE
ROUTED฀AS฀PROCESS฀
AIR฀ IN฀A฀ COUNTER฀mOW�฀ALONG฀ THE฀
OUTSIDE฀OF฀THE฀SYNTHETIC฀HEAT฀EX

CHANGER฀ PLATES�฀ 4HE฀ OUTSIDE฀ OF฀
THESE฀PLATES฀IS฀COVERED฀WITH฀A฀HY

GROSCOPIC฀LAYER�฀฀

%VAPORATION฀ OF฀ THE฀ EXISTING฀
MOIST฀ IN฀ THIS฀ HYGROSCOPIC฀ LAYER�฀
TAKES฀PLACE฀USING฀HEAT฀ FROM฀THE฀
PLATE฀WALLS฀AND฀THUS฀uINDIRECTLYv฀
FROM฀ THE฀ PRIMARY฀ AIR�฀ WHICH฀
mOWS฀INSIDE฀THE฀PLATES�฀4HE฀PRI

MARY฀SUCKED฀IN฀AIR฀IS฀THUS฀COOLED฀
INDIRECTLY�฀

4HE฀AMOUNT฀OF฀K*฀TAKEN฀FROM฀
THE฀PRIMARY฀AIR฀IS฀OF฀COURSE฀EQUAL฀
TO฀ THE฀ AMOUNT฀ OF฀ K*฀ NECESSARY฀
FOR฀THE฀EVAPORATION฀OF฀THE฀MOIS

TURE�฀ 0ROPERLY฀ MOISTURIZING฀ THE฀
HYGROSCOPIC฀ LAYERS฀ IS฀ OF฀ THE฀ UT

MOST฀ IMPORTANCE�฀ 4HE฀ PROCESS฀

AIR฀ DISCHARGES฀ THE฀ EVAPORATED฀
HUMIDITY�฀)T฀IS฀THEN฀DIRECTED฀INTO฀
THE฀OPEN฀AIR฀AND฀DOES฀NOT฀ENTER฀
THE฀CONDITIONED฀ROOM�

&ROM฀THE฀ABOVE฀AND฀THE฀-OLLI

ER฀ DIAGRAM฀ FOR฀ MOIST฀ AIR�฀ IT฀ IS฀
CLEAR฀THAT฀$EW฀0OINT฀#OOLING฀AS฀
A฀DIRECT฀SYSTEM฀IS฀NOT฀POSSIBLE�฀)N฀
OTHER฀WORDS�฀$EW฀0OINT฀#OOLING฀
IS฀ALWAYS฀AN฀INDIRECT฀SYSTEM

3TATIC฀$EW฀0OINT฀#OOLING
4HE฀NEW฀3TATIC฀$EW฀0OINT฀#OOL

ER฀IS฀THE฀RESULT฀OF฀ALL฀THESE฀DEVEL

OPMENTS฀ AND฀ THE฀ NEXT฀ LOGICAL฀
STEP฀IN฀LOOKING฀FOR฀A฀LESS฀COMPLI

CATED฀DESIGN�

)T฀IS฀A฀SYSTEM฀MADE฀OF฀SYNTHET

IC฀ MATERIAL�฀ WITHOUT฀ A฀ PROCESS฀
FAN�฀ WITHOUT฀ A฀ WATER฀ COLLECTOR�฀
WITHOUT฀ A฀ PURGING฀ DEVICE฀ AND฀
WITHOUT฀ A฀ CIRCULATION฀ PUMP�฀
HENCE฀ THE฀ NAME฀ h3TATIC฀ $EW฀
0OINT฀#OOLERv�

"ASIC฀ASSUMPTIONS฀FOR฀
PRESENT฀GENERATION฀OF฀3TATIC฀
$EW฀0OINT฀#OOLERS
#HOICE฀OF฀MATERIAL
-ATERIALS฀SHOULD฀NOT฀BE฀SUSCEP

TIBLE฀TO฀CORROSION�฀)T฀IS฀A฀KNOWN฀
FACT฀THAT฀SUCKED฀IN฀AIR฀CAN฀BE฀AG

GRESSIVE�฀ EVEN฀ WORSE฀ WHEN฀ IN฀
COMBINATION฀ WITH฀ HUMIDITY�฀
3YNTHETIC฀MATERIALS฀SUCH฀AS฀lBRE฀
GLASS�฀ POLYAMIDE�฀ NEOPRENE�฀
POLYPROPYLENE฀ ETC�฀ CAN฀ BE฀ USED฀
IN฀ NEARLY฀ ALL฀ CIRCUMSTANCES�฀ IN฀
COASTAL฀ AREAS�฀ SWIMMING฀ POOLS�฀
STABLES�฀ NEAR฀ CHEMICAL฀ PLANTS�฀
ETC�

4ECHNICAL฀REQUIREMENTS฀AND฀
SAFETY
฀ 4HE฀ ENTIRE฀ SYSTEM฀ WORKS฀ IN฀
OVER
PRESSURE�฀

฀ &AN฀ POWER฀ SHOULD฀ BE฀ COOLED฀
AWAY฀ INSTANTLY�฀ SO฀ THE฀ DIS

CHARGE฀TEMPERATURE฀IS฀EQUAL฀TO฀

&IGURE฀��฀0RINCIPLE฀DIAGRAM�
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TOWARDS฀ THE฀ CONDITIONED฀ AIR�฀
AS฀ ALL฀ PARTS฀ OF฀ THE฀ COOLER฀ ARE฀
UNDER฀ OVERPRESSURE฀ TOWARDS฀
THE฀ PROCESS฀ AIR฀ AND฀ TOWARDS฀
THE฀OUTSIDE฀AMBIENT฀AIR�

฀ .O฀,EGIONELLA฀RISKS�
฀ ���฀MORE฀SUCKED฀IN฀AIR�฀THAN฀
IN฀A฀CONVENTIONAL฀COOLING฀SYS

TEM�

฀ $EPENDING฀ON฀THE฀SYSTEM�฀EN

ERGY฀SAVINGS฀UP฀TO฀����

฀ /PERATIONAL฀AND฀MAINTENANCE฀
COSTS฀ARE฀LOW�

&
GASSES฀AND฀#/�
5SING฀3TATIC฀$EW฀0OINT฀#OOLING฀
IS฀AN฀ANSWER฀TO฀THE฀FUTURE฀%URO

PEAN฀&
GASSES฀POLICY฀AND฀THE฀EX

ISTING฀#/�
POLICY�฀)T฀MAKES฀COOL

ING฀ POSSIBLE฀ WHERE฀ THIS฀ WOULD฀
HARDLY฀BE฀FEASIBLE฀BECAUSE฀OF฀IN

SUFlCIENT฀SUPPLY฀OF฀ENERGY�

3UMMARIZING
$IRECT฀7ET฀"ULB฀COOLING฀�฀"ASIC฀
ASSUMPTIONS
฀ 4HE฀HEAT฀NECESSARY฀FOR฀EVAPO

RATION฀IS฀TAKEN฀FROM฀PROCESSED฀
AIR�

฀ 4HE฀ TEMPERATURE฀ DROPS฀ UNTIL฀
AIR฀IS฀SATURATED�

฀ !DIABATIC฀ PROCESS฀ �H฀ �฀ CON

STANT	฀ WITH฀ AS฀ lNAL฀ TEMPERA

TURE�฀THE฀7ET฀"ULB�

฀ 0ROCESS฀IN฀WHICH฀ABSOLUTE฀HU

MIDITY฀ �G�KG	฀ INCREASES฀ AND฀
mOWS฀TOWARDS฀THE฀CONDITIONED฀
ROOM�

#HARACTERISTICS
฀ -INIMUM฀REALISABLE฀ TEMPERA

TURE�฀7ET฀"ULB฀4EMPERATURE�

฀ /NLY฀ USED฀ FOR฀ COOLING฀ DOWN฀
THE฀ SENSIBLE฀ HEAT฀ �NO฀ LATENT฀
HEAT	�

฀ %VAPORATING฀ HUMIDITY฀ ENTERS฀
THE฀ ROOM
TO
BE
COOLED�฀ RESULT

ING฀ IN฀ AN฀ INCREASED฀ ABSOLUTE฀
HUMIDITY฀ AND฀ SO฀ A฀ HIGH฀ RELA

TIVE฀HUMIDITY�

฀ -ICRO
BIOLOGICAL฀ GROWTH฀ ON฀
WALLS฀AND฀GOODS฀IN฀THE฀CONDI

TIONED฀ROOM�

฀ -EASURES฀ MUST฀ BE฀ TAKEN฀
AGAINST฀ BACTERIA฀ AND฀ LEGIONEL

LA�

฀ ,OW฀ENERGY฀CONSUMPTION�

$EW฀0OINT฀#OOLING฀�฀"ASIC฀AS

SUMPTIONS
฀ !IR฀ IS฀ COOLED฀ DOWN฀ TO฀ THE฀
POINT฀ WHERE฀ CONDENSATION฀ OF฀
PRESENT฀VAPOUR฀SHOULD฀OCCUR

฀ 4EMPERATURE฀ DROPS฀ TOWARDS฀
JUST฀ABOVE฀DEW฀POINT�

฀ )N฀ UN
SATURATED฀ AIR�฀ THE฀ DEW฀
POINT฀ TEMPERATURE฀ IS฀ LOWER฀
THAN฀ THE฀ 7ET฀ "ULB฀ TEMPERA

TURE�

฀ 0ROCESS฀IN฀WHICH฀ABSOLUTE฀HU

MIDITY฀ �GR�KG	฀ DOES฀ NOT฀
CHANGE�

#HARACTERISTICS
฀ -OISTURE฀OF฀HYGROSCOPIC฀LAYER฀
EVAPORATES�฀RESULTING฀IN฀COOLED฀
PROCESS฀AIR�

฀ 0ROCESS฀AIR฀COOLS฀PRIMARY฀AIR�
฀ $EW฀0OINT฀#OOLER฀REALISES฀DIS

CHARGE฀ TEMPERATURES฀ JUST฀
ABOVE฀ DEW฀ POINT฀ AND฀ BELOW฀
THE฀WET฀BULB฀TEMPERATURE�

฀ )T฀IS฀USED฀TO฀COOL฀DOWN฀SENSI

BLE฀ HEAT�฀ NO฀ DE
HUMIDIlCA

TION�

฀ -OISTURIZED฀PROCESS฀AIR฀ IS฀ LED฀
INTO฀THE฀OPEN฀AND฀NOT฀TOWARDS฀
THE฀CONDITIONED฀ROOM�฀

฀ .O฀ MICRO
BIOLOGICAL฀ GROWTH฀
ON฀WALLS฀AND฀GOODS�

฀ ,OW฀ENERGY฀CONSUMPTION�

3TATIC฀$EW฀0OINT฀#OOLING�฀
"ASIC฀ASSUMPTIONS
฀ )DENTICAL฀ TO฀ $EW฀ 0OINT฀ #OO

LING�

฀ ,ITTLE฀MAINTENANCE�
฀ 3IMPLIlED฀DESIGN�

0ARTICULAR฀CHARACTERISTICS
฀ 4HE฀ ONLY฀ MOVING฀ PART฀ IS฀ THE฀
FAN�

฀ 3HORT฀ADJUSTMENT฀TIME฀AT฀lRST฀
START฀UP�

฀ .O฀ ,EGIONELLA฀ RISK฀ BECAUSE฀
OF�

฀ INDIRECT฀ SYSTEM฀ WITH฀ SEPA


RATED฀AIR฀mOW�

฀ NO฀ POSSIBLE฀ MOISTURE฀ LEAK


ING฀TOWARDS฀THE฀CONDITIONED฀
AIR�


฀ NO฀SPRAYING฀CHAMBERS�

฀ NO฀FORMATION฀OF฀DROPS�฀JUST฀

MOIST฀AIR�

฀ NO฀WATER฀COLLECTOR�฀NO฀STAN


DING฀ WATER�฀ NO฀ ALGAE�฀ NO฀
GERMINATION�


฀ WITHOUT฀ COOLING฀ DEMAND�฀
THE฀HYGROSCOPIC฀LAYER฀IS฀AU

TOMATICALLY฀DRIED�

6OLAIR฀"6฀DOES฀NOT฀PRODUCE฀AIR฀CONDI

TIONING฀ INSTALLATIONS�฀ BUT฀ MAKES฀ HER฀
KNOWLEDGE฀ AND฀ EXPERIENCE฀ AVAILABLE฀
FOR฀CLOSE฀CO
OPERATION�฀6OLAIR฀WISHES฀TO฀
ACHIEVE฀THAT฀THIS฀TYPE฀OF฀NEW฀COOLING฀IS฀
WIDELY฀MARKETED฀AS฀AN฀ADDITION฀TO฀EX

ISTING฀TRADITIONAL฀SYSTEMS�

THE฀ TEMPERATURE�฀ ENTERING฀ THE฀
CONDITIONED฀ROOM�

฀ .O฀HUMIDITY฀IS฀ALLOWED฀TO฀EN

TER฀THE฀SPACE
TO
BE
COOLED�

฀ %NERGY฀ CONSUMPTION฀ SHOULD฀
BE฀AS฀LOW฀AS฀POSSIBLE�

฀ 4HERE฀ SHOULD฀BE฀A฀MINIMUM฀
OF฀MOVING฀PARTS�

฀ -AINTENANCE�฀AS฀LITTLE฀AS฀POSSI

BLE�

฀ .O฀,EGIONELLA฀RISKS�

#HARACTERISTICS
฀ #OOLING฀�฀6ENTILATION฀IS฀POSSI

BLE฀ WITH฀ DOORS฀ AND฀ WINDOWS฀
OPEN�฀ 4HE฀ SYSTEM฀ FUNCTIONS฀
PERFECTLY�

฀ 4HE฀ SYSTEM฀ IS฀ APPLICABLE฀ IN฀
PLACES฀ WHERE฀ CONVENTIONAL฀
COOLING฀ IS฀ NOT฀ TO฀ BE฀ REALISED฀
FOR฀ REASONS฀ OF฀ ENERGY฀ CON

SUMPTION�

฀ 4HE฀ SYSTEM฀ CAN฀ BE฀ USED฀ IN฀
PLACES฀ WITH฀ A฀ WEAK฀ ELECTRIC฀
POWER฀NET�

฀ )T฀ IS฀ AN฀ EXCELLENT฀ ADDITION฀ TO฀
AN฀EXISTING฀TRADITIONAL฀COOLING฀
WITHOUT฀ SUFlCIENT฀ COOLING฀ CA

PACITY�

7ATER฀�2฀���	฀AS฀COOLING฀
MEDIUM
4HE฀WATER฀CONSUMPTION฀DEPENDS฀
LARGELY฀ON฀THE฀AIR฀QUANTITY฀TO
BE

COOLED�฀THE฀ABSOLUTE฀HUMIDITY฀OF฀
THE฀SUCKED฀ IN฀AIR฀AND฀THE฀SENSI

BLE฀HEAT฀TO฀BE฀COOLED฀DOWN�฀5N

DER฀EXTREME฀CIRCUMSTANCES฀IT฀WILL฀
BE฀ NO฀ MORE฀ THAN฀ lVE฀ LITRES฀ �H฀
�����M�฀ COOLED฀ AIR�฀ )N฀ $EW฀
0OINT฀ #OOLING฀ THE฀ HARDNESS฀ OF฀
WATER฀ PLAYS฀ AN฀ IMPORTANT฀ ROLE�฀
5SUALLY฀���$H	�฀A฀WATER฀SOFTEN

ER฀IS฀ADVISED�฀4HE฀USE฀OF฀SOFT฀OR฀
DEMINERALISED฀ WATER฀ TOGETHER฀
WITH฀A฀SYNTHETIC฀HEAT฀EXCHANGER�฀
PRESENTS฀NO฀PROBLEMS�

-ICRO
BIOLOGICAL฀ASPECTS
0RIMARY฀AIR฀IS฀NOT฀MOISTURIZED฀IN฀
THE฀ $EW฀ 0OINT฀ #OOLER�฀ &ROM฀ A฀
MICRO
BIOLOGICAL฀ POINT฀ OF฀ VIEW฀
THIS฀ IS฀ AN฀ ADVANTAGE�฀ BECAUSE฀

HUMIDITY฀IS฀THE฀PROMINENT฀FACTOR฀
FOR฀MICRO
BIOLOGICAL฀GROWTH�฀"E

CAUSE฀HUMIDIlCATION฀ONLY฀ TAKES฀
PLACE฀IN฀THE฀SECONDARY฀�PROCESS	฀
AIR฀ mOW�฀ WHICH฀ IS฀ DIRECTLY฀ DIS

CHARGED฀TO฀THE฀OPEN฀AIR฀AND฀THE฀
ENTIRE฀SYSTEM฀WORKS฀UNDER฀OVER

PRESSURE�฀IT฀IS฀IMPOSSIBLE฀FOR฀MI

CRO
BIOLOGICAL฀ CONTAMINATION฀ TO฀
OCCUR�฀ &URTHERMORE฀ IT฀ IS฀ IMPOR

TANT฀THAT฀NO฀AEROSOLS฀ARE฀FORMED฀
WITH฀WHICH฀THE฀LEGIONELLA฀BACTE

RIUM฀CAN฀BE฀TRANSPORTED�฀$UE฀TO฀
THE฀FACT฀THAT฀THE฀AIRSPEED฀OF฀THE฀
PROCESS฀ AIR฀ IS฀ LOW�฀ NO฀ AEROSOLS฀
WILL฀ OCCUR�฀-OREOVER�฀ THE฀ 3TATIC฀
#OOLER฀OPERATES฀WITHOUT฀A฀SPRAY

ING฀CHAMBER฀AND฀USES฀NO฀WATER฀
COLLECTOR�฀ 'ROWTH฀ OF฀ ALGAE฀ WILL฀
NOT฀OCCUR฀EITHER฀BECAUSE฀THE฀HY

GROSCOPIC฀ LAYERS฀ ARE฀ AUTOMATI

CALLY฀DRIED฀AS฀SOON฀AS฀THE฀COOLING฀
PROCESS฀STOPS�฀&IGURE฀��

u3TATIC฀$EW฀0OINT฀#OOLINGv฀
SHOULD฀BE฀APPROACHED฀DIFFER

ENTLY
฀ 4HE฀ ACHIEVED฀ TEMPERATURES฀
ARE฀BELOW฀ THE฀7ET฀"ULB฀ TEM

PERATURE�

฀ .O฀HUMIDITY฀ TO฀ THE฀ROOM฀TO

BE
CONDITIONED�฀ THE฀ ABSOLUTE฀
MOISTURE฀OF฀ THE฀ SUCKED฀ IN฀AIR฀
IS฀EQUAL฀TO฀THE฀ABSOLUTE฀MOIS

TURE฀OF฀THE฀CONDITIONED฀AIR�

฀ $ISCHARGE฀ OF฀ PROCESS฀ AIR฀ INTO฀
THE฀OPEN�

฀ !BSOLUTE฀HUMIDITY฀DETERMINES฀
THE฀ REACHED฀ CONDITIONED฀ AIR฀
TEMPERATURE�

฀ &AN฀POWER฀IS฀COOLED฀DOWN�฀DI

RECTLY฀AFTER฀ENTERING฀THE฀COOLER฀
AND฀DOES฀NOT฀AFFECT฀THE฀REACHED฀
CONDITIONED฀AIR฀TEMPERATURE�

฀ 2ISING฀ OUTSIDE฀ TEMPERATURE฀
MEANS฀ INCREASING฀ COOLING฀ CA

PACITY฀

฀ .O฀MOVING฀PARTS�฀ APART฀ FROM฀
THE฀FAN�

฀ .O฀STORAGE฀OF฀WATER฀IN฀A฀WATER฀
BASIN�฀SO฀NO฀GROWTH฀OF฀ALGAE�฀
NO฀GERMINATION�

฀ .O฀ POSSIBLE฀ MOISTURE฀ LEAKING฀

/UTSIDE฀AIR฀ ฀ 2ELATIVE฀ (UMIDITY฀ /UTSIDE฀ !IR
TEMPERATURE฀���฀ ���฀ ���฀ ���฀ ���

���#฀ �����#฀ �����#฀ �����#฀ �����#฀ �����#฀ ).$)2�$0
���#฀ �����#฀ �����#฀ �����#฀ �����#฀ �����#฀ $)2�7"

���#฀ �����#฀ �����#฀ �����#฀ �����#฀ �����#฀ ).$)2�$0
���#฀ �����#฀ �����#฀ �����#฀ �����#฀ �����#฀ $)2�7"

���#฀ �����#฀ �����#฀ �����#฀ �����#฀ �����#฀ ).$)2�$0
���#฀ �����#฀ �����#฀ �����#฀ �����#฀ �����#฀ $)2�7"

$ISCHARGE฀TEMPERATURES
).$)2�$0฀�฀฀)NDIRECT฀WORKING฀$EW฀0OINT฀#OOLING฀�DATA฀6OLAIR	
$)2�."฀�฀฀$IRECT฀WORKING฀7ET฀"ULB฀4EMPERATURE฀�DATA฀FROM฀CATALOGUE฀
THIRD฀PARTY	

&IGURE฀��฀$ISCHARGE฀TEMPERATURES�


