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SPECI FI CATI ON Det ai | ed Description of the Invention Technical Field of the

| nventi on The present invention relates to anl§2g@ﬁ¥ﬁ@%conpression
chiller, and particularly relates to a conpressi r which can stably

-ahd effectively take advantage of the waste heat energy. Prior Art As this
type of conpression chiller, a conpression chiller as shown in Fig. 3 is
-al ready known, for exanple. This conventional chiller has an conpressor 1,
a condenser 3 and an evaporator 4 disposed in a circle via coolant pipes 5
in the cooler cycle systemand the cool ant which has passed the conpressor
lis directly sent to the condenser 3. Problens to be solved by the

| nvent i orCOMPRESDHWEEHDMER chil | er as descri bed above, however, the

cool ant whi ch has passed the conpressor 1 is directly se mmN“mm denser
3 and is susceptible to change in the cooling | oad. ThiSNW”Mm&\ upply
of the w3k A?ﬁQNgy to be unstable. Besides, stable and,gfdective
Aril 2002 Substi a s - 3 February 2000 -2 utilization of the waste heat

energy is,desijed gec Hgé/l £ o the, Vi gnnaint of Shortammmmmmﬁmmw Y

resources.

*G00002*
Technical Field of the Invention ’

The present invention relates to an improved
compression chiller, and particularly relates to a
compression chiller which can stably and
effectively take advantage of the waste Heat
energy.

Prior Art 11

As this type of compression chiller, a compression
chiller as shown in Fig. 3 is already known, for
example. This conventional chiller has an
compressor 1, a condenser 3 and an evaporator 4
disposed in a circle via coolant pipes 5 in the
cooler cycle system and the coolant which has
passed the compressor 1 is directly sent to the
condenser 3.

Problems to be solved by the Invention

In a conventional chiller as described above,
however, the coolant which has passed the
compressor 1 is directly sent to the condenser 3
and is susceptible to change in the cooling load.
This causes the supply of the waste heat energy
to be unstable. Besides, stable and effective



The present invention has been nmade consi dering such conventional problens
and desire. It 5 is an object of the present invention to provide a
conpression chiller which achieves stable and e 3% tr.ﬁl Oilti lization of the

wast e heat energy by adding a heat exchangesutg S FEpressoroeod the
- condenser and by exchanging the heat at the heat storage tank or, in other
wor ds, once storing unstable waste heat energy in the heat storage tank. X
-0 Means for Solving the Problens | n-&<cordance with the present invention)
there is provided a conpression chiller conprising at |east: a conpressor;
15 a condenser; a heat exchanger disposed in series between said conpressor

and sai d ucitivaiidaof the wagihheze endryy Wedesed fenttieffomnhe v iRGHonit O f shGrtAR TR RS Sor
and the condenser, and the heat exchanger and the condenser, wherein the
val ve i s CBPEEYAG¥MIGSch t hat when cool ant tenperature detected by a
tenperature sensor on or after the conpressor outlet is |ower than 20 the
tenperature of heat storage water detected by a tenperature sensor in the

heat st orfigerésaikinvériion bhs Benwaide\cdhyiGerin savh Esdvestidfl PFYERY add Gesfr

oljant
fromflowing to the heat exchanger so that the cool ant flows direct P'y ?r om
t he corfprieal abjeeioofithe persertdpvantion to provid®® Sedsepressionrchillér wiioR aciHevesiseable 2000

condenseril SRieb{ite MAFARDR of i FEE ar Bkt tolfndi e b flnln Berenh che'®
t enper at Wofiprastthnd heesondeides SndByed@hizing e Bkt bOMhe BN ERhgehnlt HE g@bﬂgexb! ow

fromthe fan on the condenser so that the.blowis turned on and o ris
adj ust ed wardseonse stomigpgrunstableeswdster heat energy in the heat storage tank,

10 Means for Solving the Problems

In accordance with the present invention, there is provided a compression chiller comprising
at least:

a compressor;

15 a condenser;

a heat exchanger disposed in series between said compressor and said condenser,

a three-way valve provided intermediate the compressor and the condenser, and the
heat exchanger and the condenser, wherein the valve is arranged such that when coolant
ternperature detected by a temperature sensor on or after the compressor outlet is lower than

20 the temperature of heat storage water detected by a temperature sensor in the heat storage
tank, the three-way valve is switched to prevent the coolant from flowing to the heat

exchanger so that the coolant flows directly from the compressor to the condenser.



A conpression chiller according to the present invention with the
configuration as described above can take out the waste heat energy from

the high tenperature coolant after passing the c res and effectively
store the heat at the heat exchanger (speci Bhgg{M@ggbrﬁrprm
“tank) by di sposing a heat exchanger in series between the conpressor and

the condenser. In addition, the above heat exchanger can once store

unstabl e waste heat energy in the heat storage tank by exchangi ng the heat
at the heat storage tank for stori ng3t he waste heat energy. Further, when
the tenperature of the cool ant detected by the tenperature sensor on or
after the conpressor outlet is |ower than the tenperature of the heat
storage water detected by the tenperature sensor in the heat storage tank,
the three-way val ve or other switching valve is switched to prevent the
coolant fromflowng to the heat 15 Anril 2002 4 exchanger on the heat
storage tank side. Wth such control to have the coolant flow directly from
the conpressor to the condenser, the tenperature of the water once kept for
heat storage can be nmintained. Further, when the tenperature sensor

bet ween the switEhFrhbeval wheandthhe tompsrdaredesenssrt att wdwn cabkant
reaches a certai gy t t Qi I ol n | i t ur ni ng
on/of f or strengtg‘ﬁs'g?lafeﬁg gig'?vgl %\&/Ivao%q’{éhg?o ar?ﬂgn&f%e%%cn%gngé% }I"ﬁ%s t he
air bl ow power of°PhBAECRGBRSERCHAR FEAEGTc . %P t FRUPEFAtWREn t he
heat exchanger fguchhadteaitisorage phrafleradnyba:ifiRenedrasahgasdenger in
the stage where Fgg cggl rit i rh?nat %d, he abqve contciol of the gan on the
condenser can help~savi ng Phe “EREr gv'S FAhent® REPEFHIY ¢ B°t h835t t ached
figures, preferreldeechbodi Aentyrofda coommdessiforrhid |at]jwetad diagbko t he
present inventioge¥hhhebeodegesibed below Fig. 1 is an explanative viewto
show t he cool er cycle systemof a chiller according to the present
invention. In the figure, a conpressor 1, a heat exchanger 2, a condenser 3
and an gvapor at on %ﬁﬁprdgsp@ﬁecbh/imwolaamoﬂdm@ﬁ ko thb Api:iaEeB.QOﬁ 5h

Di sposed in seri n npr r 1 and the condenser. 3.is the heat
exchanger 2. Thefﬁggglt\é\gghg%ggrg =i cs:g%?gg}lﬁ%gl%lt%Sagﬁ?ag?ls?%r 588erank 2a
to store unstabl eanasedeheatt ehbegyamte Wedt pepengy afrangedheohight it can

store the waste hegbeeBengy¥ fdumddie Rirglkrt eppesAtdr @ Heookanbruhikeh has

passed the conmpressor 1._In.,the figure, reference nuneral I ndj cates a
t hree-way val ve £8 't@#ifﬁé’t\}é(ﬁaéf). F40%8 ¢ thes f‘ﬁ@tcoéltantai‘?o eat

correspondi ng toekbhhapgeset(speryidriatalllss sin ashé o hpmaevesttotdige coahant from
flowing to the hggt ager 2 t ' f.th k 2a. It
controls the cooﬁgnfﬁégggﬁgg Pt hgggmgﬁﬁﬂragg??yl#‘r%?nyﬁﬁé %%?r%rgggs%?lgl to the
condenser 3. Mor €oBpsesEpEabhg ths SRBARNBATFI g. 2, when the tenperature of
the cool ant detected by a tenperature sensor 9 on or after the outlet of

the conpressor 1_is | r.than the t erafure of the heat storage water
detected by the g@rrp%‘?&?ﬁ?‘%n%ﬁsrber la T;B(e[h SABatSRTHRRIRT + S 282Fhe
t hree-way val ve &tiosxeauuasatibdal | waswet chedtsoetnbagyt héncoshant heéaes not

flowto the heat g o] h i t h tqra a . A
tenperature sensg‘r?é @b%e?‘{\/\ae%}ﬁ ?ﬁ’te ﬁ?ﬂé%?%\%gfvgﬁseq}gé%éndg?hg&é%ng‘gﬁr 3is
utilized to forcistfoyaggr 2o dorofStordng, thegWagts Spathetéditd¥enser 3 when
the cool ant tenperature reaches a certain tenperature or to gradually or

rel ativel i ncrease Qr decrease the air bl ow correspondi to the
t enper at u?/e %§urt er, when &e temperature 89 t?z% coolant

detected by the temperature sensor on or after the
compressoxr outlet is lower than the temperature of
the heat storage water detected by the temperature
sensor in the heat storage tank, the three-way
valve or other switching valve 18 switched to
prevent the coolant from flowing to the heat



15-April 2002 6 The chiller of the present invention configured as above
has the heat exchanger 2 between the conpressor 1 and the condenser 3 and
can once store the waste heat energy in the hea tank 2a so as to
stabilize the fluctuati ng waste heat energy. Itisg HIH y take out the hot
- water fromthe heat storage tank 2a, which can be utilized for supply of
the hot water and air conditioning. Thus, the waste heat energy can be
effectively utilized. Note that nunerals 4a in the figures indicates a fan
“of the evaporator 4, S indicates a tenperature sensor and 11 indicates an
expansion valve in the f] e T 11l er cording to.the present
invention is not |im eacf{%t)g tc?'urtla %g%\c/lgé%%b%%?%%% .{:?ltchgﬁdﬁé ﬁlg I)?urcrtgldi fied
in design in the scapendl diy eeaee ofhe heoplasenflowvdhreohlandrohe theesent
i nventi on conpri ses,adr it i Adrithiedk | @He Poridde eiRNe0RLThe
present invention has the configuration as Sggjs'cr i%begeg?c%vg a\r%? vyitfl;1 a heat
exchanger connect ed"3fE NS KERGWEOT e te fRESsocaande Maigdaddsser, the
wast e heat energy can be obtained fromthe coolant at a high tenperature
after passing through the conpressor and can be stored at fhe heat
exchanger . Thus, | SR oPREE: (i, CPPRARCUTapAT RSN HREFFEEE L&heng
wast e heat energy. swiltchimg |v&D02 afidhethdoventienseexdharges taatomde store
unstabl e waste heatcc%ﬂr%’.f@aékﬁ@s @%e?%&iﬁgﬁe @Q%a?&r@,eaﬁzh%c'%%‘ﬁg%eat the
e waste g

heat storage tank for storing t eat energy and can take out the

hot water from the Hebkizgdr qoptir slasigy tumnidd omd ofidsor i aengifdr gy

can be effectively qitithgesifoplyaropuehapphhCahi ehe TembdedmerUPalnLf the
hot water and air canditjoning. Further, when t teegperat%re of_. t he
eSS

cool ant detected by-Rheért%e RS &fs S s e B5, EesuesA -

conpressor is |lower than the tenperature of the heat storage water detected

by the tenperature i qﬁﬁl "%QK! -'ﬁ%'y val.ve or
ot her swi tching val f/rgrﬁés)xttsiv\naf%ﬁ’d onpr%:tergééﬂ’%ea[%e 05163' tII HOEI% 'ovl\}e%é: to
t he heat exchanger ®Fox3ge heankscanadee t dgkmed dass@ acondeReeX r on tihe

coolant to flow dirgeddy fuimd hea KONMUKISHIE t G d hLARRENS /e ThikHvd he
tenperature of the water oncg kegt for heat storaeg’gél can be i nt ai ned.

Further, when the tENperat & SAn 13 idh MdeBfake 5ty RAER £33HdS he
condenser detects tiié éhergpol ant reaches a certain tenperature, the air
bl ow of the fan on the condenser can be turned on and off and can be
controlled to be stronger or weaker. Thus, the air bl ow power of the
condenser can Bmebodtleemtl. | n particul ar, when the heat exchanger for the
heat storage tank can be deenmed as a condenser in the stage where the
cool ant is heated, the above control can help saving the energy. 15 Anri |
2002 8 Thus, the prRREMTIRFentPon LBifds %t%‘glﬁe%xcﬁgﬂt}éﬁsbet Red
conEr(e_ssor ﬁnd a cdoadw&ﬂﬁeﬁw eﬁn%rc&anﬂmshmhangmef 'aheoﬁdah_gstmf age
tan in other wor stores_uns e. wast t ener t it. can
stably and effecti véllx‘?/ %’f“???}% Jtrhger\l/\%]s?% vﬁl‘:la e%ne‘fegyc.rgj])qe%}ne]bog‘;'algsl '
applied to conpressiomschn lexpsd anadhives wilew Heat shawptbhi Idosrd eanddilee heat
punp air conditionegysfon eXANDAe. APl e sl the Rmserdduantion
has quite a large practical neani n% .

invention. In the figure, a compressor 1, a heat

exchanger 2, a condenser 3 and an evaporator 4 are

disposed via coolant tubes 5.



Brief Description of the Drawings Fig. 1 is a schematic explanatory viewto
show a conpression chiller according to the present invention; Fig. 2 is a

schemati c explanatory view to show an exanpl e Oﬁ5t qﬂqﬁ@bant tenperature in
the cooler cycle of the conpression chiller. Fig: schemati c
explanatory view to show a conventional conpression chiller. Explanation
for Marks 1Conpressor2Heat Exchanger 2aHeat Storage

. Tank3Condenser 3aFun4Evapor at or 4aFun5Coal ant Tubes6Thr ee-way Val ve 15
Auril 2002 7 Tenperature Sensor 8 Tenperature Sensor 9 Tenperature Sensor

10 Tenperature Sensqr ' Y 5 ril bsti ee -
3 February 2000 -13%&%%@(%$n§egg§p\é?&egw§ﬁkcﬁﬁel é:romé%%%rsigs%i agaélt% I%tka%st: a
conpressor; 5 a comguiianser Realsexdimandeatdi spobadgen s2ri ddhehebhwesn said

conpressor and sai b eHERASLT) is provided with a heat storage tank 2a
to store unstable waste heat energy and with piping

arranged so that it can store the waste heat energy
from the high temperature coolant which has passed
the compressor 1.

In the figure, reference numeral 6 indicates a
three-way valve (Switching valve). It switches the
coolant flow corresponding to the preset
temperature so as to prevent the coolant £from
flowing to the heat exchanger 2 on the side of the
heat storage tank 2a. It controls the coolant so
that it flows directly from the compressor 1 to the
condenser 3.

More specifically, as shown in Fig. 2, when the
temperature of the coolant detected Dby a
temperature sensor 9 on or after the outlet of the
compressor 1 is lower than the temperature of the
heat storage water detected by the temperature
gsensor 7 in the heat storage tank 2a, the three-way
valve 6 1is automatically switched so that the
coolant does not flow to the heat exchanger 2 on
the gide of the heat storage tank 2a.

A temperature sensor 10 between the three-way valve
6 and the condenser 3 is utilized to forcibly turn
on or off of a fan 3a of the condenser 3 when the
coolant temperature reaches a certain temperature
or to gradually or relatively increase or decrease
the air blow corresponding to the temperature.



a three-way val ve provided internediate the conpressor and the condenser,
and the heat exchanger and the condenser, wherein the valve is arranged

such that when cool ant tenperature detected by AP ure sensor on or
after the conpressor outlet is |ower than 10 t%?%%%ﬁ%gggLne of heat

. storage water detected by a tenperature sensor in the heat storage tank,
the three-way valve is switched to prevent the coolant fromflowng to the

. beat exchanger so that the coolant floés directly fromthe conpressor to

-the condenser. 2 _ A conpression chiller according to claim1 wherein the

tenperature sensorﬂ%g\gﬁiifgétgyaeﬁg\/ égghéfEh&éHE@$§eéohﬁléuﬁégnabhe

cool ant tenperature reaches a certaln tenperature, utilized for tur

on/off or for stremdovecorhasl HhethBeabr BRGRANEEACt i%on BFE%EFANn b ethe
condenser. . Ahr. A $oiprAset¥ 1 Akg tAk{ cAndAhser03AagiaXyaho6abrystore
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so as to stabilize the fluctuating waste heat
energy. It can stably take out the hot water from
the heat storage tank 2a, which can be utilized for
supply of the hot water and air conditioning. Thus,
the waste heat energy can be effectively utilized.
Note that numeral 4a in the figures indicates a fan
of the evaporator 4, 8 indicates a temperature
gensor and 11 indicates an expansion valve in the
figure.

The chiller according to the present invention is
not limited to the above embodiment. It can be
freely modified in design in the scope of objects
of the present invention and the present invention
comprises all such modifications.

Effect of the Invention

The present invention has the configuration as
described above and, with a heat exchanger
connected in series between the compressor and the
condenser, the waste heat energy can be obtained
from the coolant at a high temperature after
passing through the compressor and can be stored at
the heat exchanger. Thus, it has an effect that it
can stabilize the fluctuating waste heat energy.
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heat energy can be effectively utilized for various

applications such as supply of the hot water and
air conditioning.

Further, when the temperature of the coolant
detected by the temperature sensor on or after the
outlet of compressor is lower than the temperature
of the heat storage water detected by the
temperature sensor in the heat storage tank, the
three-way valve or other switching wvalve 1is
switched to prevent the coolant from flowing
to the heat exchanger on the heat storage tank side
8o as to control the coolant to flow directly from
the compressor to the condenser. Thus, the
temperature of the water once kept for heat storage
can be maintained.

Further, when the temperature sensor between the
switching valve and the condenser detects that the
coolant reaches a certain temperature, the air blow
of the fan on the condenser can be turned on and
off and can be controlled to be stronger or weaker.
Thus, the air blow power of the condenser can be
reduced. In particular, when the heat exchanger for
the heat storage tank can be deemed as a condenser
in the stage where the coolant is heated, the above
control can help saving the energy.
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Thus, the present invention adds a heat exchanger
between the compressor and a condenser and conducts
heat exchange at the heat storage tank (in other
words, stores unsgtable waste heat energy) so that
it can stably and effectively utilize the waste
heat energy. It can be also applied to compression
chillers such as the heat pump chiller and the heat
pump air conditioner, for example. Implementation
of the present invention has quite a 1large
practical meaning.

Brief Description of the Drawings

Fig. 1 is a schematic explanatory view to show a
compresgion chiller according to the present invention;

Fig. 2 is a schematic explanatory view to show an
example of the coolant temperature in the cooler cycle
of the compression chiller.

Fig. 3 1is a schematic explanatory view to show a
conventional compression chiller.

Explanation for Marks

Compressor
Heat Exchanger

2a Heat Storage Tank

3 Condenser

3a Fun

4 Evaporator

4a Fun

5 Coolant Tubes
Three-way Valve

10
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Temperature Sensor

Temperature Sensor

Temperature Sensor
10 Temperature Sensor
11 Expansion Valve
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5 a condenser;

a heat exchanger disposed in series between said compressor and said condenser,

a three-way valve provided intermediate the compressor and the condenser, and the
heat exchanger and the condenser, wherein the valve is arranged such that when coolant
temperature detected by a temperature sensor on or after the compressor outlet is lower than

10 the temperature of heat storage water detected by a temperature sensor in the heat storage
tank, the three-way valve is switched to prevent the coolant from flowing to the heat

exchanger so that the coolant flows directly from the compressor to the condenser.

2. A compression chiller according to claim 1 wherein the temperature sensor between
15 the valve and the condenser is, when the coolant temperature reaches a certain temperature,

utilized for turning on/off or for strength control of the air blow function of a fan on the

condenser.



