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CONDENSATI ON TYPE DEHUM DI FI ER TECHNI CAL FI ELD [ 001]
This i nvention concerns dehum difier for the control

w@booshas7som hum dity and tenperature. The dehpen/si1008000146

is of the condensation type and may be used in air
conditioners or as part of air handling unit (AHU) in
air conditioning systens or i-l- encl osed environnent s
where hygroscopic control is required i ndependently
fromair cooli N climte
control appar aﬁw@@%wzﬁb%w&%% tioner
has two functions, nanely tenperature | owering and
hum dity reduction. Wiile | owering tenperature is
obvious in tropical regions, reducing humdity is
often taken for granted because the chilled parts of
an air conditioners (such as the heat exchanger of the
TEGHINICAII FIEIdut omati cal Iy functions as a dehum fier
when noi sture in roomair becones dew upon contact
with the chilled parts and renoved as water dri pping
out to the air conditioner's outdoor unit.

RS T R S BIRGTBE 8 B0 5 o
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thus determned by relative humdity of the anbient

wged inf @'D@inlﬁ)@@r&rﬁi As perthefaair banding uhitgAhibl)snaieconditioning
fromthe air are (i) conpression and aftercooling
systerod, or( in. pnelosed pervdronmedriie dyhered hygriostopic control is required

independently from air cooling.

BACKGROUND ART

[002] Indoor climate control apparatus such as the general air conditioner has
two functions, namely temperature lowering and humidity reduction. While
lowering temperature is obvious in tropical regions, reducing humidity is often
taken for granted because the chilled parts of an air conditioners (such as the
heat exchanger of the indoor unit) automatically functions as a dehumifier when
moisture in room air becomes dew upon contact with the chilled parts and
removed as water dripping out to the air conditioner's outdoor unit.
Nevertheless, dehumidifying process is often more important than the air

cooling process of air conditioning comfort as determined by the feel of ease of



10

15

20

condensati on nmethod. The first nmethod, i.e.
dehum di fyi ng by conpression and aftercooling, is used

WO 298434763y i n a conpressed air systemin whi chP€T8G2008/000146

conpressed air output is required to have reduced

noi sture to be used for e.g. automatic contro

i nstrunments or cleaning of dé&-icate machi ned parts.
However, the power required for such conpression

systens is so high conpared to that of other ) )
sthesa et gVappratchivon theazkin Red suiph és Husndefesmined Ry relative
not an econom cal one unless it is for the aforesaid

HeHBdRY of e &hbrimt airons. [ 004] The second met hod, i . e.
adsorption nmethod, uses sorbent materials such as

silica gels, activated alum na and al um ni um bauxi te.
Li qui d sorbents include hal ogen salts such as lithium

ori.de, |jthi i de, .cal it lorid a i
03RS, s MEBRAS O s flolByfe R TTne 8 are ()
triethylene glycols and gl ygol, derivatives. Sorhent
GORIEPEIPY AN R Rreedtis R R fi’ﬁsﬁ'%dﬂs g ¢ gd (i)
mat eri al has absorbed noisture, it needs to be heated )
candengatiare mathad.ur ekhe Grebvmpthosh d-e: wiehyaidifyingky compression
vapour and di scharged. [005] A typical absorption )
aiehafterbiooling, issased typieally dore @omprgssast birnsystamein aihich the
whi ch are cycled to absorb noisture fromthe room and

dopapredséd aftl GiRpar igaelliRedvid fave sedwdsalimolstus tebé eed for e.g.
room before being recycled back tothe room In

aﬂﬁghta'u? %ﬁhﬁgpi:ngf}yﬁ{éhﬁgiﬁr CRBPHGPS cﬂ’élhcfaﬂi niRAiddpaie However,

sor ben e adsorption dehum difier

RS BERBE TPl SALAPICdn R Eihghfea o ha
t hen increased,  The irhcreaie of this air tenper

afi PEhale dshHNGitying paet qds ithat, the ~CcorpRression sys{aetrrllJ % not an

economical one unless it is for the aforesaid use or for clean rooms.

[004] The second ’method, ie. adsorption method, uses sorbent materials
such as silica gels, activated alumina and aluminium bauxite. Liquid sorbents
include halogen salts such as lithium chloride, lithium bromide, and calcium
chloride, and organic liquids such as ethylene, diethylene, and triethylene
glycols and glycol derivatives. Sorbent materials are hygroscopic to water
vapour and once the material has absorbed moisture, it needs to be heated at

high temperatures to evaporate the water into vapour and discharged.

[005] A typical absorption dehumidifier uses a wheel containing sorbent
materials which are cycled to absorb moisture from the room and heated to

discharge the water as vapour outside the room before being recycled back to
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tenperature of the air supply resulting in the | ower
efficiency of the air conditioning system [006] The

W@ biosd3qres hod, i.e. dehum difying w th condenseE€T/862008/000146

process is based on the principle of condensing water
vapour in the air into dew or water condensate upon
contact with a nediumthat is3eooler than the dew
poi nt tenperature of the air. The condensate is
drai ned through pipe outside the building. The nost
us & iQmte shigh eenasgy i ¢rpsepintionafaroheaisigh the sorbent
evaporator in the air conditioning system The cooling

agderialethel agsaription debumidifienundsgrgbes @onstant gattelpy (isenthalpic)
and/or chilled water. Wen the high humdity and

Emmesah witeicia if tHd Rumiditycigaredubed caiptérgeemine iwthe increased.
ave | owner terrperat ure than the dew poi nt tenperature,

EE?n @bfeé@e‘ bf tﬂﬁi‘éeal}' Q%e?ﬁlﬁpfr\ﬁi ens Ia_)hﬁg Oe?"ifa’r’% to increase the

Ity 1's a result tion

' I Net .00 d .
(Pl B B U8, B8 EUBY ot o, In hen§udir sfiffongye of the air
wat er. pipe. This type of dehumidifier is the nost
E%’Fﬁefﬁ?lﬁ'ﬁaéyﬁgeé@ in air conditioners. [007] The
condensation dehum difier that uses refrigerant has
the limtation in reducing air flow tenperature to
close to water freezing point to achieve humdity

[096] c Therthibe oethed) ie.vaahumididygjng rvith bendensatibnwrocedzeis based
cool ed to dew point at 2C. The condensati on

Sﬁhﬂh@ grihtiple iof éb?{deﬁfsfl‘@cwatér f\/@bohhllﬁ thecawsmt@fdév\e or water

freezing problemas well as the difficulty in reaching
AR B Pl i, B Bl HREGR g Fef? g gigw poin

temperature of the air. The condensate is drained through pipe outside the
building. The most common used medium is the cooling coil, also known as
evaporator in the air conditioning system. The cooling agent employed in the
medium may be a refrigerant and/or chilled water. When the high humidity and
temperature éir flow through the cooling coil which have lower temperature
than the dew point temperature, the air will have lower temperature. The lower
humidity is a result of the condensation of water moisture in the room air which
is collected and discharged outside the room or building through the water pipe.

This type of dehumidifier is the most common one used in air conditioners.

[007] The condensation dehumidifier that uses refrigerant has the limitation in
reducing air flow temperature to close to water freezing point to achieve
humidity reduction because it would require the air flow to be cooled to dew

point at 2°C. The condensation dehumidifier is not effective for this because of
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[008] Thus, to reduce the humdity by |lowering the dew
poi nt tenperature to bel ow 100C, an engi neer w ||
W@ b@eass7absor pti on dehum di fier over condensatP@FSG2008/000146
dehum difier. As the adsorption dehum difier works to
adsorb the humdity fromthe air in the air
condi tioning area by hygrosebpi c neans and then
di scharge the humdity outside the building it avoids
the limtation fromfreezing because the humdity is
thienfrédwing ameblpimase el asHibet giﬁm.uItmemenesaﬁannss@,mﬁerfétu"es below
hum dity di schargi ng process of the absorption _
7‘3}#‘“ Jstchi Bsndrsionebel denumidiiart asownhe capableasf reaching
el ecttic heating coil water stream or heat from gas,

1 C. s, the adsorption dehumdifier is not only
@ﬁi'e-n@&e but al so requires high energy consunption

especially in the case that using electric heating

coil. [009] In addition, when using the dehum difier

to control the tenperature and relative humdit
[0083i Thus,hie rEiducedhei huroidity Py RyvaTing thesdewCRﬂ'Fte{?r@Rﬁfathe to

reheat the air to the roomto the desired tenperature
bblweade°@heps témyinesr | wilbvehobse | atbsonatiosovdehumidifigre over

reheating enploys the electric heat coil, it results

i i ah e ' idfePGidkd REadsorb the
c{;@q{]ﬁ@@h RIMRAITEANAY RS basorBiyhIRn. A

e desirable to dehumidify the air at

hwﬁ@g‘?ﬁgﬁwﬁtw?}@' ﬁ?aél*r" ndritl ‘afe& HRSRydestHsic means and

e water, w thout using adsorption
dehumi di f yi t hods, an it hout.. | | /i Ny r |
thereiongids 0t Bemiag oufiia ot dabind RIS the TRTER from
dehum difier according to our i nveBti on zndgavour\ls tg |
feeaingcecausaihe uTdeY is inHhersareepbpse @ldne fmg  Neypaaeless,
2C and to reuse the

the humidity discharging process of the absorption dehumidifier needs heat

from a heat source such as electric heating coil water stream or heat from gas,
etc. Thus, the adsorption dehumidifier is not only expensive but also requires

high energy consumption especially in the case that using electric heating coil.

[009] In addition, when using the dehumidifier to control the temperature and
relative humidity inside the air conditioning room, it is required to reheat the air
to the room to the desired temperature in case where the air is overchilled.
Moreover, if the reheating employs the electric heat colil, it results in higher

energy consumption.



heat conventionally to be discharged. Therefore, our
i nvention has higher efficiency than conventional
wae®snpizsdbn dehuni difier and woul d be suitabl ePETBG2008/000146
condi tioning systens that need dew point tenperatures
close to 00C wi thout freezing problem [01 1] This is
thus the main novel aspect of-the condensation type
dehum di fier according to our invention which may be
i npl enented for the low price air conditioner that is
SURIMARYIOFODIBOVDBBIRE | ow t enperat ure range from 100C
to 20C wth energy conservation of about 30 - 40%
conpare to conventional systens, especially adsorption
dehum difier that requires higher energy consunption

[Of:’lgli dgﬁ@%{lﬁib‘@deﬁ%}@?%bﬁﬁﬁdi?ﬁ@%ir af tHd'@ew point temperature,

on de according to our invention

is.to re-use the co SS i-SGh i
wtmtfawnnsa{%;r o 3R JFRPNS 35t PO 30F SRety SRRGHE, sl daRBrption
e need for separate el ectri.c.heati cpil . To. en :
5 detemidiingaethoter B WEROH ITVIREON (EPRCRS, TeRerFogiottem is
fromthe conpressor to control the supply air,
usedpdhatconslensatiers debdmidifiercacagsdingdaiomr imgeniigngndeavours to
used and controlled precisely to provide the humdity
pfédUideoh |Supplys s biewiich efpleratefd iscasrioy. as° G st toruse the
systemis able to | ower the tenperature at the sane

LAY A" 1S BBPHiseH harkhdrefdrde oardavanitionnhas high
ot res co

ter b . st .
b e B Plal PN st o

or
10 conditioning systems that need dew point temperatures close to 0°C without

freezing problem.

[011] This is thus the main novel aspect of the condensation type dehumidifier
according to our invention which may be implemented for the low price air
15 conditioner that is required to provide a low temperature range from 10°C to
2°C with energy conservation of about 30 — 40% compare to conventional
systems, especially adsorption dehumidifier that requires higher energy

consumption and expensive.

20 [012] Another aspect of the condensation dehumidifier according to our
invention is to re-use the compressor hot gas discharge from the room as part
of energy conservation purpose without the need for separate electric heating
coil. To enable our condensation type dehumidifier to reuse the héat from the

compressor to control the supply air temperature as desired, a hot gas
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Pressure Val ve and Evaporator which are simlar to
other chillers. But this chiller is for cold water
waele@snsdies i on built in the Cooling Coil insideP@/8G2008/000146
Handling Unit (AHU). According to this patent, there
wi |l be additional instrument that is the D scharge
Refrigerant Gas Control Valv@s that are two types:
;I'Ernhonh/toff and Ratio type to control the flow of
e hig enperature gas to hot gas r h
moslulatingavalye isn usee augd qcmﬁrdalle@\gpm xi&bfo%ﬁﬁ§ﬁ%@m'd'ty
behind the Chilled Water Cooling Coil in the
cafitesIniy spéternwithtfull gfficiencyr mAssuche oaf 3y%tem:§g’§3|@ﬂ0 lower the
tenperature and humidity controlling in air

te?ﬁﬁ@f‘afdrenétnﬂ\er eame bQadtty | stsaidesupptied corhjpana! tontheJaidsorption
I's conposed of Air Filter Set, Chilled Water

q lln C0|I Set, Hot Gas Reheat Coil Set and Suppl
gﬁﬁ Eﬁﬁe whi ch i nst all ed according to the directi onyof

airfl ow and_ constructed to be one set inside the Ar
Handling Unit (AHU). Chilled Water Cooling Coil Set

will obtain cold water fr the chille j [

(Gt CRuleran ihish SUpdes 9 MAR! SriAPethOnG LS BrC that
punp water in the evaporator. The water wi || pass

cbimposgtl OE ecaroptesaar egopd@@iwd()@ﬂeR@éﬂi%aﬂha(so'&fé?llt Mglve or
wat er flow through the Chilled Water Cooling Coil and

Frssurk | walvBagkd tEvapoghtor hehishcareosinsilasi e otifert ¢hilersd But this
wat er punp as one cycle. Hot Gas Coil wll receive the

chftier ® forold Q\?atgﬁﬂ%[ﬁbd%nsblﬂﬁ iihe ICsingeCoie thside AireHandling
reagent s pipe fromthe exporting pipe behind the

{ (ﬁyya&?{oi@ﬂwlg thi%epéﬂeﬂ’(" brd DAl B@tad%t‘ioﬂeﬂ' n}ié’tﬁlment that is

Bonoat Col | arr owthroug t he

ehea [ Lt wi

the ischarge ﬁﬁg‘ng@rg@iﬁ ﬁgwa&%sggﬁt Q?W&ﬁfp@%uﬁ'ﬁm on / off
Condensi ng Coil (depend on t h% qqe %

and Ratio type to control the flow of the hig ?er%p rature gas to hot gas reheat
coil: that is installed in the Air Handling Unit (AHU). They are behind the Chilled
Water Cooling Coil in the appropriate quantity to warm up the air process of

temperature and humidity controlling in air conditioning room.

[014] Inside the Air Handling Unit (AHU), it is composed of Air Filter Set,
Chilled Water Cooling Coil Set, Hot Gas Reheat Coil Set and Supply Air Fan,
which installed according to the direction of airflow and constructed to be one
set inside the Air Handling Unit (AHU). Chilled Water Cooling Coil Set will
obtain cold water from the chiller via the pipe that contains at least one pump.
This pump is used for pump water in the evaporator. The water will pass
through ice cool water pipe and the valve that control water flow through the

Chilled Water Cooling Coil and then flow back through the suction’s side of the



10

15

20

[015] Inside the Air Handling Unit (AHU), when the fan
starts working, hot air and the humdity wll flow

W@ boosuagteevery part inside the Air Handi ng UniRCT/86GR0P$/000146

respectively. The air will be cooler and | ower the

hum dity when it pass through Chilled Water Cooli ng

Coil. The reduction of the humdity using the Chilled

Water Cooling Coil is the humidity reduction by

condensed nethod. It is fromthe property of the

Coldl waterGoumpwis cmecoydlai hlot dbas ik willlirstegivé the dhatt air at the
about 00C that result in the cool air fromthe Cooling

ErpdriiRg\sidé Mdhidi BoARSELRA Bt the FekR$Es Pipé MM the exportlng pipe
tenperature of the cold water is 00C, the air fromt

&ﬁﬁ’i'nﬁr’cﬂﬁ GRlve thal Eomq 8 ﬂ@%ﬂﬁb%t afr |ﬁ*?ﬂé”chﬁlgr '/?‘ter the hot air

ere i s no rob forrm

B el ffqneaf&onfwﬁwt% Y ——
i f
‘gﬁté %‘% r%%g%!ﬁl"ﬂ ?énie B b%’&'ﬁf’ rtB? Cléj{]ngﬁlﬂg'?‘gt 'ﬁ?dzﬁraﬂrr‘% %[h&e design).

relative humdity in the roomby controlling the

quantity of the reagent, flowi ng of the reagent

t hrough Hot Gas Coil that will be leading to the

015 abrisidé yheoAirt Handlzmgoonit (AHLHs when {Reefiaef starts wdrking, hot air
stability of the reagent pressure is stabilized by the

afd W ABRidis wilhfow Baed ﬁfevbﬁﬁpéﬁ’inélée ge %\Wéﬁ&ﬁgtwrﬂt (AHU),
the fl ow of the reagent. This was done by installation

gsg%'&ﬁvélg n'ﬁ‘?é a drﬂ% &gca}?legﬁ ﬁ’cﬁv@éﬁﬂﬁ%ﬁw@ﬁldﬁtgw& tass through

€ as ontro IC program

EBMecvisier E@&? e =aaelit o pri i g Chilled

Unit has received the heat fromhot air conpression
YYaier Ciooling aikissthe hwgidity redlction pyesondersedignethgd. It is from

Coi |l function
the property of the Cooling Coil which contain cold water distributed at about

0°C that result in the cool air from the Cooling Coil have the low dew point. In
case of the temperature of the cold water is 0°C, the air from the Cooling Coil
will have a dew point at about 2°C in which there is no problem of the ice
formation of Cooling Coil. After the cool airflow drains away of the Cooling Coil,

it will inflow to the Hot Gas Coil.

[016] The Hot Gas Coil will function to warming the air to be suited for control
stable temperature and relative humidity in the room by controlling the quantity
of the reagent, flowing of the reagent through Hot Gas Coil that will be leading
to the instability of the reagent pressure. Therefore, the stability of the reagent

pressure is stabilized by the adjustment of the speed of the fan to be consistent
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as the air warmfor the precisely control of the room
tenperature and hum dity w thout the need of other
wheas/1pi7e3/i di ng i nstrunments such as El ectric HeeX/862008/000146
This resulting in the air conditioning system
according to this patent able to control tenperature
and humdity to be | ower thamg-other air conditioner
and hum dity reducing instrument and energy
conservation which can be used instead of Absorption
td the floeh itk fréagerith@his waexquaves by énstatlatint o tins eenear of the
energy. LIST OF ACCOVPANYI NG DRAW NGS [018] W woul d
rBRYLrtressire diffe ERbbRWidtasieamirsitBby whiohhatic program.
acconpanies this specification to provide a better
under st andi ng of our invention through a detail ed
description that follows. The drawi ngs are to be

R N T e S

in which:[019] FIGURE 1 il|ustrates in a schematic .
WatejrGoelisigowrh dn the Ain Banding Uniti has t’f@ed\f?&c&ernﬁeat from hot air
condi tioning systemthat use the cooling coil with )
adinnpEressierfeoraitbe copressin ingide mer@‘dﬂ&rn%ha%&ﬁ? il function
according to our invention; [020] FIGURE 2 shows a

W BiOAR Wareh forand prsesely domtrotie$ trgniown ttemperature and humidity
condi tioning system according to the diagram shown in

\@El‘gﬂfr’]ﬁhé;nééazéﬂ offlePHiRat PrefiRing mstuhhite lshbﬁtésn Hlsehie Heater.

: ical Information of the cooling coil of the air

ondi tioni st.em_in..Ei . ot
i rebERl 8 ¥ AEopBitery Syfiep SSE g patont able to
clzowtr%rl r’peartnlp(tjapat(t?l|f’e and humidity to be lower than other air conditioner and
humidity reducing instrument and energy conservation which can be used

instead of Absorption Type Dehumidifier that is expensive and not conserved

energy.

LIST OF ACCOMPANYING DRAWINGS

[018] We would now refer to the following drawing(s) which accompanies this
‘specification to provide a better understanding of our invention through a
detailed description that follows. The drawings are to be understood as non-
limiting and exempiary illustration of specific or preferred embodiments of our

invention, in which:
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the refrigerant type reheating systemin air
conditioning systemin Figure 1; [023] FIGURE 5 shows

wa@2@shaitat i ¢ di agram of an air conditioni ng syBCERG2008/000146

whi ch uses the cooling coil and reheat coil, including

a chiller; [024] FIGURE 6 depicts a circuit diagram of

the chiller and the reheating-coil control valve turn
off/on type; and [025] FIGURE 7 illustrates a circuit

di agram showi ng the cycle of the refrigerant in )
[019] IRGURE T dfusirgéesaim ec scherobtic rijagrany showting ithe dlow of air
reheat coil.DETAI LED DESCRI PTI ON OF PREFERRED
iFBOMENtohaRRhig S§dRmlithatuse thegoalingstailvitiy direet expansion
flow of the air of an air conditioning systemin which

Wall i bd be

(EﬁﬂﬁﬁﬂZ@”%@egﬂﬂ%gﬁg?%ﬁ§¥a%@ﬂﬁgw hﬁqgﬁrﬁ%%ﬁgﬁfioner IS
required. This air conditioning systemuses the

techni que wherein the condensation of the water vapour

in the ajr_to becone |iquid and then di scarded through .
bR HGUREeS cshowpca  biomefiin guash oSsiCion AeSe’ he air
fromthe refrigerant pipe fromthe conpressor of the
aginditioning Systemeacnordingyio ke diagsampshayynip Figeres st em

are Air Handling Unit (AHU) 1, air quantity or intake
adjusting set fromthe outside air 2, air filter 3,

cooling coil 4, refrigerant type reheat coil 5 and air
[BPP! FIGURE 63 Wiésibts! énféblé’ﬂl%tihg_ bbe esuinical rinfdmmatigh of the
alr  supply pipe to the air conditioning area through

| s I ' 4 Al itioning room
Gdiing g8 oY 1 o e Bb R AR B e || “Then be
sucked back via ventilator 10 and fl owed through the
air pipe return 11 and m xed with the intake air from

outside the building in the air mxer 13 at the. . .
[022] FIGURE 4 illustrategs another teﬂ)le Ilrgtlng some ?echnlcal information of

the refrigerant type reheating system in air conditioning system in Figure 1;

[023] FIGURE 5 shows a schematic diagram of an air conditioning system

which uses the cooling coil and reheat coil, including a chiller;

[024] FIGURE 6 depicts a circuit diagram of the chiller and the reheating coil

control valve turn off/on type; and

[025] FIGURE 7 illustrates a circuit diagram showing the cycle of the

refrigerant in chiller and refrigerant controlling valve for linear reheat coil.
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Air Handling Unit (AHU) 1 and then cycled back to the
air filter 3. [027] The schematic diagram of our air
w@uditsd7eni ng system as shown in Figure 1, i sPGI/8G2088/000146
to other condensation type dehum difying air
conditioning systemfor controlling the humdity in
many aspects but there are kgy differences which
enables it to supply the air at a nuch | ower dew poi nt
tenperature with the precise control of the reheat
DENAILEDEDESORIRTION ORiRRERERRER = MBODHMBENE
achievenent, it is able to dehum dify and | ower the
tenperature nore efficiently than the others air
conditioners.[028] In our case, the dew point

[a281P ﬁ@gﬁr:gg ‘?% atd]‘%%@nﬁ s@Pg/ﬂigﬁtHehﬁ’éwW tRS BirasFHHre e coBitioning

e -“as . ena etgerrperature of air .
574254 Wi oL B P e ey e by

before it is supplied to the, cooli.n I [ i
cpReeniianabor ﬁ\prmgﬁﬁ'érc&m&@nsf 'Szfﬁﬂu'ﬁeﬂ’- gfg‘lbﬁl ?fr?ﬁ?, Idﬁ@“Hg system
provi de a constant control over the tenperature and
usesitbé tgchridue wihereioribetcansiensation of the watesyapqudn the air to
with the reheat coil 5 at the same tine for the ‘
beegh liquid @indt thenhdistarded dhioughhther waste Wates pipé éarearranged
coil 5 receives heat fromthe hot gas flow ng through
térEéuQé RS heaMrbRetHeOratfigseRt pige flotn tes eoimpeesdartafrthe chiller.

I's I's reusable waste energy which may be separately
ol 4 N A s N
B B e Lo
4, Jefrigeran e reheat coil 5 and air supply fca%oé vlvrrlllghtfancl;:t%o%s f% blow

cool air through air supply pipe to the air conditioning area through air supply
diffuser 8 into the air conditioning room 9. The air that is inside the room 17 will
then be sucked back via ventilator 10 and flowed through the air pipe return 11
and mixed with the intake air from outside the building in the air mixer 13 at the

Air Handling Unit (AHU) 1 and then cycled back to the air filter 3.

[027] The schematic diagram of our air conditioning system, as shown in
Figure 1, is similar to other condensation type dehumidifying air conditioning
system for controlling the humidity in many aspects but there are key
differences which enables it to supply the air at a much lower dew point
temperature with the precise control of the reheat coil 5 according to this
invention. With this achievement, it is able to dehumidify and lower the

temperature more efficiently than the others air conditioners.
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room 17 tenperature at 180C with the relative humdity
(RH) at 35% the air supply rate at 2000 cnB8 and the

WO 2008034763 ween air m xture from outside the buPCTEGL0L/200146

to the air in the air conditioning roomis 10:90. The

air tenperature and humdity in the air conditioning
process according to FIG 1-and the design based on

the hygrometric graph in FIGURE 2, at the point of air

i ntake fromoutside the building 12 at 36C and

relative humdity 60% RH. In other words, the supplied

air is mxed wwth the air being drained away fromthe
[GSZB]thoJrhé&sehQﬁetdéQv tRifitetehiparateé dfSBandir 3nfipRHtret we can
ratio of 10: 90 with the adjustment of the flow back's

a%hfevguﬁ\% |y AnfhypibE Seantid énéBl@”ﬂhteh%n%’érétLﬁé ofAélrtshu%ply to

Xedratio of air in chanmbers 13 and

i TR R 285 poriom ve

which forns the hasis for .choosin COO|I

wiler i 04 BabErorRdn ot SPRIPH 1 BaeCating i B SR dbt fsgow poit

coil 4 into chanber 15 at a rate of 2000 cnB, the a

témperathee catoR’Gg looaddiionusto paedde ha @ewaaf rﬂontrol over the

tenperature at or |ower than the dew point tenperature

temgbﬁﬁuteh endo hamildityf, rthen aihecamyiifioeet haves fo Awc insdaligg véth the
, the air inside room17 at 18C/ 35% RH wi ||

r@ﬁé‘&t L&E 508hROkdthe AP $6r2fHer RecRiztioh dfahé. Fisatdoad tmehe room.
m xture of air or the air that flows through cooling

'@ﬁ% relﬁéé}rgogr?@éﬂl slﬁe&%rﬁ"thétho}%%%v@ﬁq]tﬁrd%ghvﬁﬁe pipe from

ew p0| tenperature at hi s means

8T RRonE B8 b BB R T g ey v

according to this characteristi f th
reqy theesggqutﬂy hagnessedt fram the crﬁlleor apar? fr%fr)r?lclogﬁng water Thus,

cooling coil, choice of reheat coil and system designing are important

techniques in designing the present high efficiency air conditioning system.

[029] Supposing that the air conditioner according to FIG. 1 is to control the
room 17 temperature at 18°C with the relative humidity (RH) at 35%, the air
supply rate at 2000 cm® and the ratio between air mixture from outside the
building 12 to the air in the air conditioning room is 10:90. The air temperature
and humidity in the air conditioning process according to FIG. 1 and the design
based on the hygrometric graph in FIGURE 2, at the point of air intake from
outside the building 12 at 36°C and relative humidity 60% RH. In other words,
the supplied air is mixed with the air being drained away from the room 17 that
has the temperature of 18°Cand 35% RH at a ratio of 10:90 with the adjustment

of the flow back’s air quantity and air quantity from the outside. At the admixed
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air fromthe cooling coil wll have 95% rel ative
hum dity. [031] Therefore, we can sunmari ze the stage

w@Rooshas7ei r at the begi nning in chanber 13 andP@TieG20a8/b00146

stage fromthe cooling coil as follows: [032] At the

stage of the air is before flow through cooling coil
fromchanber 13 Dry Bul b Thergoneter 19.80C DB Wt

Bul b Thernoneter 12.8C WB Relative humdity 43.9% RH

Dew poi nt tenperature 7.2CAbsolute humdity 6.32 g/kg

atio df\aikinr cHamibersp3 3hd 9 4kdilikeaveOtBig] tefiperature &t t1€8°C DB (dry
draining away fromcooling coil at chanber 15 - Dry

] g. . .
S 17, 60 o Bt gt iy 4 i

YRR e Bt Tofhdodd BoBnRell 985 0ol i g coi | wi 11

have the properties as shown below. Air quantity 2000
cnB

[030] When the air flows through the cooling coil 4 into chamber 15 at a rate of
2000 cm?®, the air from the cooling coil 4 must have the dew point temperature
at or lower than the dew point temperature inside the room. 17 from the
hygrometrics. According to FIG. 2, the air inside room 17 at 18°‘C./ 35% RH will
have the dew point temperature equal to 2.3°C and the mixture of air or the air
that flows through cooling coil from chambers 13 and 14 at 19.8°C DB/12.8°C
WB will have dew point temperature at 7.2°C. This means the cooling coil in
this case must be able to cool down from 7.2°C to 2.3°C dew point temperature
and according to this characteristic of the cooling coil of the bypass factor, the

air from the cooling coil will have 95% relative humidity.

[031] Therefore, we can summarize the stage of the air at the beginning in

chamber 13 and the last stage from the cooling coil as follows:

[032] At the stage of the air is before flow through cooling coil from chamber

13
- Dry Bulb Thermometer 19.8°C DB
- Wet Bulb Thermometer 12.8°C WB
- Relative humidity 43.9% RH

- Dew point temperature 7.2°C
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- Alr in 19.8C DB/ 12.8C WB Air out 30C DB/ 2.70C WB
Hum dity reduction quantity 4.42 kg/hr Total cooling

W@ emansdarys 14. 47 kW Rel ati ve heat reduction quaPCi/s§2008/000146

11.40 kW[ 035] The air supply and processing as

descri bed above are necessary considerations for

choosi ng cooling coil designqgn the air conditioning

to control humdity. This information is based on the

t her nodynam ¢ process of the air, which is for

cont rol | i ngbddngtecumnidityy or vol ume of t h@.3@rg/kgeddry air

wat er fl ow, terrperature of chilled water intake and

out put ande E,g factors of the cooling g5igkJ/kd36]

FI GURE 3 Ilsts ut the paraneters of the cooling coil

as chosen fromthe informati on above as cal cul at ed

fromthe hygronetric diagramof FIG 2 and the summary
a ess. as _described before. The ch n

Baat,fad ol s 3G e fibieeoqi Bt TR R ng

coil, i.e. air flowrelated data, fluid daré and

physical dapaBulgaEwimameigese data, we s8 %%

foll owi ng specifications to the cooling coil

manuf-act ur\dlet Bolld Abheimameterne cool i ng col7°aBor di ng

to our design; size at 533 x 500 nm dianeter of the

copper pi prefbvamuniitiey al um num type t hi 08%eRB 0. 15mm
fin density 10 fin/inches (FPlI), conprised in 6 rows

of copper Liupe use this parpizeg ar design
of the coo é‘w o"['tqiéml r?lrour pr ot ot ype t hat
- Absolute humidity 4.49 g/kg of dry air

- Enthalpy 29.5 kJ/kg

[034] The heat process of the cooling coil will have the properties as shown

below:
- Air quantity 2000 cm3
- Airin 19.8°C DB /12.8°C WB
- Air out 3°CDB/2.7°CWB
- Humidity reduction quantity 4.42 kg/hr
- Total cooling quantity 14.47 kW
- Relative heat reduction quantity 11.40 kW

[035] The air supply and processing as described above are necessary
considerations for choosing cooling coil design in the air conditioning to control
humidity. This information is based on the thermodynamic process of the air,

which is for controlling the quantity or volume of the chilled water flow,
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has water supply chilled at 0.50C, water flow out at
3.5C and flowrate at 4.24 cn8/cm the cooling coil 4

WORI0B/1BE9e a pressure drop at 25.3 kPascal . MPEDY&2008/000146

if the air in of the cooling coil has the property as
mention above at the chanmber 13, it can be seen that
the air drains away fromthe-tpoling coil 4 will have
some mnor changes fromthe requirenment as shown here.
[038] The air flow out fromthe cooling coil at
tamapératuresofretillechwatesl intakienang oafruttanssother jagarspof the cooling
Thernoneter 2. 70C DB Wet Bul b Thernoneter 2.5C

¥&Rel ative hum dity 96. 8% RH Dew poi nt tenperature
2.20C Absolute humdity 4.46 g/ kg of dry air Enthal py
13.9 kJ/ kg [039] This is the actual condition that
drains away fromthe cooling coil 4 as stated, and is

: . _ .
RERYL ERSERE, 3986 A0 R aE8H B Bfc KOG ofPAE oot fom e
PRt Ao ias poicileted TRE e AvHigMEHY Alag ammuat FIC. 2 and the
supply with freezing point as |ow as 0.50C and the

swinmany ofathe alrepfraessuae dascgbsddefpre.cahhgchosenn@sults are
noticed that the differences between the water in and
grgupesl intovéhree pantsadfr theocablingasdiln g ewhirdtovd eslatpd datat fluid data
give the very low different tenperature between water

hAd Physied! dafhhi BadeChtliBee dstal e damahé olloviieg Bpecifi€ations to

that [owers
the cooling coil manufacturer to fabricate the cooling coil according to our
design; size at 533 x 500 mm, diameter of the copper pipe 12 mm, the

aluminum type thickness 0.15mm, fin density 10 fin/inches (FPI), comprised in

6 rows of copper pipe.

[037] If we use this particular design of the cooling coil in our prototype that
has water supply chilled at 0.5°C, water flow out at 3.5°C and flow rate at 4.24
cm®/cm, the cooling coil 4 will have a pressure drop at 25.3 kPascal. Moreover,
if the air in of the cooling coil has the property as mention above at the
chamber 13, it can be seen that the air drains away from the cooling coil 4 will

have some minor changes from the requirement as shown here.

[038] The air flow out from the cooling coil at chamber 15 has the following
properties:
- Dry Bulb Thermometer 2.7°C DB

- Wet Bulb Thermometer 2.5°C WB
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down the air supply tenperature to be |ower than air
conditioner. The air at the cooling coil have the high

WO 209pasE@bre at 19.8C DB / 12.8 WB and t he ai rP¢T/66G2008/000146

speed at the surface of the cooling coil is 2.08 n's
whi ch is high enough for the heat transfer between
chilled water at 0.5C and 19-48)C which will not create
the freezing. Thus if the chilled water supply
tenperature is lower than Q0C, the systemrisks
freezing aReldtivedamhidity coil which is th®&6l8%iRHKLt i on
of using condensation dehumdifier. [040] When the air

flows.out plevi psincRPhparateei | i nto chanber2es which
have the dew point tenperature at 2.2C it wll flow

t hr ough thg\bggf&@@w@@#it}, ﬁat hat functions 4 g5 g{;@f@td&%ir

keep the roomair ve constant tenper

at 18C and humi dity 35RH at every | oadi ng st . Thus

the air fl E\r/\‘nm‘?gWhrough t he reheat coil vb%r?af‘%ee its
tenperature adjusted at chanber 16 to be in the range

of 2.70C DB to 18C DB in order to get the constant dew

poi nt tenperature at 2.20C at the volune of the air

K591 Yhist is2ihecactual canditior et draing away rfrarnitbe cooling coil 4 as
prot ot ype has been configured to use Freon(tm

stefted oy pfBdmbteymehe tditihe Gaguikmehtyvaluet ldbweter, it can be
conpressor at the chiller selected by using condenser

A6l tra the cobeoit 4 &Abld t&'sﬁp[al@ Sduling difst Eﬂ?%&éé}g the dew

coi |l being used as the reheat coil "using Freon

b A et s Ry e ont e i S e il M roeeng
(SR B BB S BLST SBP «SRpbraf TS el can be
?u?'ﬁnae?into%iced that the differences between the water in and out is lower than
air conditioning which design is to give the very low different temperature
between water in and out. This technique is the important technique that lowers
down the air supply temperature to be lower than air conditioner. The air at the
cooling coil have the high temperature at 19.8°C DB/ 12.8° WB and the air flow
speed at the surface of the cooling coil is 2.08 m/s which is high enough for the
heat transfer between chilled water at 0.5°C and 19.8°C which will not create
the freezing. Thus if the chilled water supply temperature is lower than 0°C, the
system risks freezing at the cooling coil which is the limitation of using

condensation dehumidifier.

[040] When the air flows out of the cooling coil into chamber 15 which have
the dew point temperature at 2.2°C it will flow through the reheat coil 5 that

functions to reheat to keep the room air 17 to have constant temperature at
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to supply the heat at 11.8 kW nmaking a 2000 cnB air
flowng at 2. 70C tenperature to increase to 19.4C

waniosh3ersd | be enough to supply the heat in theCEBG2008/000146

conditioning that requires air supply of tenperature

not nore than 18C. [042] FIGURE 5 shows the

dehum difier that can supply-m-r at the | ower dew

poi nt tenperature with the reheat coil according to

this invention. It conprises an Air Handling unit

(&t@ant huraidity5°Rire at evényvibadingretatusaitus dhe @irefidveing through
cooling coil 4 , reheat coil 5, fan 6 and ot her

fHRTBESHRN tdoilagilldesed itbadmpetatufs abjuststiat ichBmbdr 8% be in the
anot her conponent, which is a first tenperature sensor

Faﬁ\ Ploft &-@1 PIrg ?é (?ODB' fh %@%6 ét atﬂ? éor?sﬁtﬁﬂ?%ew point

erature sensor r the Tl ow Of alr romcoo

0| I 4.in 0l it te

Fppeitid & L85 a}]tﬁﬁ veﬁgn%ga‘ e 2l ML?Q@@W ﬁﬁe reheat
um dity sensor 1 forsensj the air N
eeihailn ’“{iﬁ @aotoam bas prer £08 Sﬂéoé‘éﬁ ’Ef@oﬂnsf %ﬁ%@”t R22 from
dependi ng on the needs of the automatic controlling
thes Hot Ga9 AlpphhiDuctrof 2bef earapriesasr at the sjeri spleded by using
chilled water flow ng through the chilled water duct
2@ndiendersefantionrig IGURE4at t he appropriate
tenperature for the cooling coil 4 with chilled water
punp 23. The quantity of the water conducted will be
nore or |less according to the tenperature and humdity

(&Y' B0, FRGRCHR éhr%%mi&'* BEIR) [usGANGS 8 RSB UBI using
BRoa® cometalio, 525, M safitl, Bhigiadi tOE ot Effigerant's

chilled water_valve 27. The chiller 25 al so handl es
cendensadigntatb0 khvbich Rag Higneamedalynerand pIPSItY 5 thescooling

in order to supply
coil capacity, but which has only 2 rows. This reheat coil will have the capacity

to supply the heat at 11.8 kW making a 2000 c¢cm® air flowing at 2.7°C
temperature to increase to 19.4°C which will be enough to supply the heat in

the air conditioning that requires air suppiy of temperature not more than 18°C.

[042] FIGURE 5 shows the dehumidifier that can supply air at the lower dew
point temperature with the reheat coil according to this invention. It comprises
an Air Handling unit (AHU) 1 that has the following important components:
cooling coil 4, reheat coil 5, fan 6 and other components as described before.
In addition, it has another component, which is a first temperature sensor 18 for
the mixture of air in chamber 13 and a second temperature sensor 19 for the
flow of air from cooling coil 4 in chamber 15, dew point temperature sensor 20

for the air supply in chamber 16 and temperature, and humidity sensor 21 for
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the heat to the heat coil by the control system which
controls the refrigerant valves 26 and 27. [044] The

W@Reosi1ss76he air conditioning room17 will be sSRCKRB8G2008/000146

back to a return air duct 11 when the fan is turned

on. The air will flow through the Mxed Air Chanber 13

to the air filter 3 and then.4m the chilled water coil

to decrease the tenperature and humdity in the air

which will becone cool air in chanber 15 as sensed by
sdaesing Yhéoalrbl 7t inetheiredarditiohadmeoho @, Theseeensors can be installed
tenperature before flow ng through the reheat coil 5

HEpSthRg Yonthe rﬁé@@%fth@b@fbrﬁéﬁwmntmln@gys@m.t he air
to warmit while the dew point tenperature is

mai nt ai ned at constant in chanber 16. The heat
generation of the heating coil is controlled by the

BV obhbePiza RBNeR"as s RAPRRY B2 bR, nllo WiGyan the

the sensor 12 with the tenperat ur et by theuser
alilied waier duet Zeipsthe Gpalingmalv ate’fi\%@réprpeflam@ﬂmﬁwe for the

systemto control the hot gas valve 26 and 27 to turn
coolingdcaif # witie chiffed givgter pumr 23t Hlee gjuantityt ef thet watericeonducted
order to nodul ate the tenperature in the air

wAlnbé trhom 60 leseaiedordingeap the tehpeustare aat Hanjktyatading of the
poi nt. This constant control systemw ||l enable the

§§ﬁ’é8rr29fjirhﬁl‘1@ & tckSnéFtlbﬁlaﬂ ?Sor‘nrﬂ 7. hﬁwé‘bénﬁ&@s&énﬁ Wlnﬂ Gutomatically
room [ 045 GURE 6 I1's show ng the cycl e of

ERL g anPwtn‘ol tﬁé‘%hﬁ% {vS{er f'%% !}ﬂlésbﬁuéti}@e |nv§€é& of 1S chilled

as va he Te col CcycC

rﬁ'ﬁ%%;?% Oqoq gmg\r,llt%] {tj}ppe CEE%QI Wg %ﬁ\lél\tlg%jgwbe chiller 25 also

convertlng it to be high pressure hot %as which is
handles geturp deishdd mdieh is connected to the reheat coil 5 in order to supply

the heat to the heat coil by the control system which controls the refrigerant

valves 26 and 27.

[044] The air in the air conditioning room 17 will be sucked back to a return air
duct 11 when the fan is turned on. The air will flow through the Mixed Air
Chamber 13 to the air filter 3 and then to the chilled water coil to decrease the
temperature and humidity in the air which will become cool air in chamber 15
as sensed by the dry bulb thermometer as the low dew point temperature
before flowing through the reheat coil 5 to supply the appropriated amount of
heat to the air to warm it while the dew point temperature is maintained at
constant in chamber 16. The heat generation of the heating coil is controlled by
the system that functions by comparing the reading of the dry bulb thermometer

in the air conditioning area from the sensor 12 with the temperature set by the
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200 to condensate it into liquid before sending it to
the refrigerant control valve 300 and injecting it

WO p108/1847€3 evapor at or 400 to cool the chilled WeeBESGZ08/000146

the required tenperature. The vaporized stream of
refrigerant will be sucked back to the conpressor 5 1.
The conponents of the water cgpler as described are
typi cal conponents that are usually used in the

conventional chiller, but our chiller will have two of
tiser. toaddnidar tiebenhser wilk prodidecdata. for thalcoatrdbsystdm to control
valve 27 (shown in FIG 5) for the reheat coil. These

fq@,ghéfﬁ b¥& VA '26‘3%‘8 o td et 6 rérﬁﬁbﬁnéccfdr@WgRNto warm the air

ctri cal control neans using solenoid coil

I
ARE R, B SrdendE hBalile M feﬁﬁée‘ﬁé?%.aﬁéé%ﬂﬁ*ﬁmwm to
e ok OB S e SR v e
Unit (AHU) to reheat the air conditioning system
theeigquired humidity attainedvip the air GANPRIORINGIAAMR 1 et ur n
refrigerant duct 100 to the check valve 110 and fl ow

t hrough condenser of the chiller.[046] The reheat coil
functions to rel ease heat fromthe condenser coil

F@bﬂﬂ} hFIGURE &he sﬁbt‘fvln‘c_ﬁt‘r@ tysl@iolahs yefrigerarst idithe fubilee including
he heat and reduce the electricity use by the

r Rot éé‘ vaRetfel 'Ehesfe{)ectt Healk B STH! c?cl@! |'n\/ol'i/8§ l<':anpressor

|nt ereFrlge ant pressure omng too’low in

&Pﬁ |Wﬁ?§5ﬁJﬁCSPP$8§PQE? el EsB0ts. o BN @ Vg?fgﬁ*ég duct 140

PR T NGt TS ST w—

control the ref_rl ?erant pressure so that it _is not too
PB0to TAndensate it into liquid before sending it to the refrigerant control valve

300 and injecting it into the evaporator 400 to cool the chilled water at the
required temperature. The vaporized stream of refrigerant will be sucked back
to the compressor 51. The components of the water cooler as described are
typical components that are usually used in the conventional chiller, but our
chiller will have two of the condenser refrigerant valves i.e. valve 26 and valve
27 (shown in FIG. 5) for the reheat coil. These two valves will control the
refrigerant flow by electrical control means using solenoid coil at the
appropriate time to let the refrigerant flow through the condenser duct. High
temperature refrigerant flows through the solenoid valve 27 to the condenser
gas duct 90 and to the reheat coil at the Air Handling Unit (AHU) to reheat the
air conditioning system. Then, the refrigerant will flow back to the return
refrigerant duct 100 to the check valve 110 and flow through condenser of the

chiller.
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Is achievable by installing a sensor 170 for the
condenser refrigerant pressure for sending the data to

WO b@8adiTey ol systemto control the air rel easePGHHGNS/000146

t he condenser coil 160 so as to mmintain the condenser
refrigerant pressure and stabilize the refrigerant
systemvia valve 26 and 27. [{®7] In addition, as
shown in FIGURE 7, the chiller may be installed with
sol enoi d valve 70 and hot gas bypass valve 80 to send
the condenser hot gas to bypass the condenser to
evaporator 40 in order to reduce conpressor workl oad

6] Nehé irdRedt®inRAktibRAth Pllehde hewa PRt cbAdéme coil which
iSis to control the tenperature of the chilled

h
Hﬁk?rm%ﬂ] %oﬁ&iti@flirngﬁtsggférﬁetot %Sbclh% e 8 %E?Sa?\dt/ 3%%']?‘33 the

e the con ystemto be re precise.
Fl G.7 sho he cycl e of _anot her, chill er dj t .
Sesiriofy Uy U it fnsdth BT D) CEfa biustlonS TR WiFfEsut in the
uses |inear hot gas valve or nodul ating e val ve by .
iediigryant Bregayrabeeoingigolavie bointhge %ﬁﬁergapaﬁ@ réfrigerant
the refrigerant flowto the hot gas reheat coil in
iotaler side bichomdll deashrefrigerard sysdenr tombecemsf tingtahlgaand may

load in the room The refrigerant that flows out from

&len Jevdly imedmipresser sakue Wi freezingcdoouge. Thes, the chiller must
refrigerant in two ways. In the first way, the

h&ld hehabliemo dordtidPthd Ferfgeiint ProsdXiré sEuRAt iPfS Adt tho%ow. This
condensing coil 200, while in the other way, the

et SRR by hatalinorssBHbor Pro 46 borfifisel 0ribBran pressure
fosrmeRai e’ dalgeio: o sl sSp T do contl) L A el dan of the
flowintomx with the refrigerant that flows out

corenses codntfithse g tomaintain cepdenrser refrigerant pressure and

stabilize the refrigerant system via valve 26 and 27.

[047] In addition, as shown in FIGURE 7, the chiller may be installed with
solenoid valve 70 and hot gas bypass valve 80 to send the condenser hot gas
to bypass the condenser to evaporator 40 in order to reduce compressor
workload at the time the heat load of the evaporator is lower. This is to control
the temperature of the chilled water supply so as not to be too low. The bypass

valve will make the control system to be more precise.

[048] FIG. 7 shows the cycle of another chiller embodiment that is similar to
the chiller in FIG 6. Despite it uses linear hot gas valve or modulating type
valve by using a 3-way modulating valve 280 which can adjust the refrigerant

flow to the hot gas reheat coil in order to be consistent to the requirements of
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refrigerant flow direction 120 before fl ow ng through
the refrigerant control valve 300 there forth. [049]

WO 2008084763 be obvi ous to a person havi ng ordi naPgT/S&2008/000146

in the art that many of the aforesaid conponents,

parts or processes may be nodified or substituted wth

equi val ents which are not todge regarded as departures
fromthe general principles of our condensation

dehum di fying invention. For exanple, while Freon(tm

tmav aehtévadidedthenromny Tofe oefrigpravitothapefoves duti fibm the 3-way
units which are old nodels of air conditioning

ﬁ%ﬂh%ﬁ'ﬁg Wiy AEditenagetthatrefrigeramiintdol ey aRaRe dirst way, the
nodi f1cations thereto in accordance with our

ﬁe@@@&ahf’&ﬂl{ﬁé@%ﬁﬂohgb:tﬁa eB<ﬁicﬁ1c‘t‘@6. itha oﬁd&ﬁ&pgcc&n 200, while in

gerant wth a reéze liquid such as ¢

| ycol derivativ hav roduced sjpm,lar_ qr bet .

2 fhes iy iesreigeg art Bl o eyl ted e apf 160 jo order to
or equivalents are to be considered as falling wthin
diseharget isfo trihetgas reheatheoik Jdihesdisshargearafigetant ggsgleased
claim 1. Condensation Type Dehum difier in an Ar
framdihienlootlgrast rehaiatwilb floantoathe returai ducs i 1yas Jiguidnand flow in to
capabl e of supplying air at dew point conprising a
gt Migdtheatesfrigeemitithgt dowk dut) fromm tHe obhaéemsing rodill atdthe liquid
water froma chiller (25) and a hot gas reheat coil

lr%gﬂfiigéé}]t 5% direkligh N 20t oReMwihb tAtGugh tﬁ%h’gfr rant control valve

I'gerant gas duct of a conpreéssor with I schar ge

/Sﬁéftff%%%ﬁﬁh;”iofiﬂé{ d valves (26) and (27) that are on

0

[049] It would be obvious to a person having ordinary skill in the art that many
of the aforesaid components, parts or processes may be modified or
substituted with equivalents which are not to be regarded as departures from
the general principles of our condensation dehumidifying invention. For
example, while Freon™ have been used in many of our prototypes or trial units
which are old models of air conditioning systems, we have found that, in
making the necessary modifications thereto in accordance with our invention,
substituting this undesirable CFC refrigerant with antifreeze liquid such as
glycol or glycol derivatives have produced similar or better results. Accordingly,
such modifications, variations or equivalents are to be considered as falling

within the letter and scope of the following claims.
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val ves or 3-way nodul ating valve (28) characterized in
that the chiller, which conpressor (1), a heat coil

w@ 2008/136762f ri gerant control valve (3), and an PCT/SG2008/000146

evaporator (4), operating to cool the water down to
closely to the dew point and to supply said chilled
water (23) to a chilled water2tooling coil by punping
said chilled water (23) to said evaporator through a
chilled water duct (22) and chilled water cooling coi
CAAIMS dehuni dify air at dew point tenperature of 20C
W t hout any freezing problens at the cooling coi
wherein the chilled water tenperature and humdity are
regul ated with a roomin accordance to wherein said

oW bla§h: conprised a control valve that controls volune
of a hot gas flow ng there through, wherein said gas
flow including the steps of flow ng through the
refrigerant duct and to a hot gas reheat coil by high

nd pressure of the conpressor flow.ng back to. a _
dondeoBRENReEaR, Tdbe %ﬁr@@’cﬁ@u»manm'bgﬁangﬁngj%w&qof an air
flowng to a pressure regul ator thereafter whereby the
Rerditioniog systerneapghle of supplyingraio ahewneoiob spmpsising a chilled
in the chiller is recovered to be used toaccurately
water cdolinhecdilef@) evischirobtaind dhilleddwaierlfyora & ghillep25) and a hot
system enpl oying a m croprocessor systemto

g4é eERéACEdil ¥eO B thhE obtéin@ftﬁé%é@t‘ird?@@@&%ﬁéfge ?efn@erant gas
condensatl on type dehumidifier according to daim1l

el 8 T [ddtebsSan w@h;agééma;t 588! yHiGihe! WBntrol valve for

coollng COi ering

P i hoh 85 8 uritd Saieheld REvGSREF 29 g;@vg%hﬂ, aff on / of

over | oaded heat an dew point tenperature at a
yalyes qré-W@wﬂpéaf;\thﬁa ‘feﬂY%t(z@eP%@CEﬁﬂzﬁple'a that élve chiller, which

cooling coil operates to dehum dify
compressor (1), a heat coil (2), a refrigerant control valve (3), and an

evaporator (4), operating to cool the water down to closely to the dew point and
to supply said chilled water (23) to a chilled water cooling coil by pumping said
chilled water (23) to said evaporator through a chilled water duct (22) and
chilled water cooling coil (4) to dehumidify air at dew point temperature of 2°C
without any freezing problems at the cooling coil wherein the chilled water
temperature and humidity are regulated with a room in accordance to wherein
said chiller comprised a control valve that controls volume of a hot gas flowing
there through, wherein said gas flow including the steps of flowing through the
refrigerant duct and to a hot gas reheat coil by high end pressure of the
compressor flowing back to a condenser in the chiller to turn into liquid and
then flowing to a pressure regulator thereafter whereby the heat from the hot

gas flowing through the compressor in the chiller is recovered to be used to
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hum dity and air tenperature down to said dew point
tenperature at approximately 8.0 ~ 14. 00C before

wWepli$7ey) i nto a second chill ed water cool i ngPCOBG20a81000146

continue to lower the dew point to 2. QC together wth
the hot gas refrigerant reheat coil in controlling the
stabilization of tenperature-2&d hum dity in room

accurately control the temperature and humidity by a control system employing

a microprocessor system to automatically operate the aforesaid components.

2. A condensation type dehumidifier according to Claim 1 wherein the air
handling unit (AHU) includes two chilled water cooling coils set put in ordering
to the direction' of the air flow in order to dehumidify temperature and humidity
wherein in the event of high overloaded heat an dew point temperature at a low
level is required the first set of chilled water cooling coil operates to dehumidify
humidity and air temperature down to said dew point temperature at
approximately 8.0 ~ 14.0°C before supplying into a second chilled water
cooling coil and continue to lower the dew point to 2.0°C together with the hot
gas refrigerant reheat coil in controlling the stabilization of temperature and

humidity in room.



