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'I'here are provided a ivater-refri erant heat exchanger 30 fiir
exchanging heat between refri emsnt discharged from a
colllpressot 21 illld CllglllC-cooltllg wtl(Ct'trCulattllg all
eagine-cooling ivater circuit 10, prior to being fed into the
mdiator 22, and a b)pass 25 fiir guiding the refrigerant prior
to beutg fed into the evaporator 24 to the water-coolant heat
cxchangcr 30 wlnle bypassing the evaporator 24 and thc
cmnpressor 21. When it is desired to accelerate the warm-
in -up of the engine 11. the bypass 25 is closed to operate
the compressor 21 to heat the engine-cooling water by
high-prcssure reliigcrmtt. and win:n it ts desired to comple-
ment the capacity of the radiator 12, the bypass 25 is open
to guide the lit)uid-phase refri emsnt to the 0 ater-refrigerant
heat exchanger 30 to effectively cool the refngerant by usin
tile pllasc cltilllgc of tile refllgcrallt
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Fig.2
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Fig.3
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1

HEAT CONTROL SYSTEM

I)A(:K(IROUNI) Oli 11 II I INVI',N'I'ION

1. Field of the Invention
The present invention relates to a heat conuot system,

iiicliidiiig ii licdt gciicrdtor sUcli as a trodi ciigiiic, iii wliicli
heal is gnierdtcd duruig dnving and a tcmpcraturc nnist be
niaintained within a predetermined range, and a vapor
compression type refrigerator. which is etTectively appli- iii

cable to a vehicle mounting an internal combustion enguie.
2. Description of the Related Art
In the prior art. heat exchange between engine-cooling

water and air lo bc blown into a passenger compartment is
cerned out in a heater, winch air is then cooled by an
evaporator of a vapor compression type refrigerator 'the
engine-cooling water flowmg into the heater is heated by
hig)i-pressure refngerant in the vapor compression type
refrigerator so that the heatin capacity is complemented
and, on the other hand. part of the heat absorbed into the io
ret'rigcrant by tlm heat exchmigc between thc en mc-cooluig
water and thc refngerant is radiated from a radiator for the
engine-cooling water into outer air so that the cooling
capacity is complemented (see, for example, .Iapanese Unex-
amined Patent Publication No. I I-28(i211)

In this regard, as tv o heat exchangers: a heat exchanger
for the heat-exchange between the engine-cooling water and
the refrigerant for thc purpose of complemcn1uig 1hc hea! ing
cdpacitv. iliid aii BUxiliiiiy licdt cxcliiiiigci Ii11 tlic licdt-
exchange benveen the engine-cooling water and the refrig- io
erant for the purpose of complementing the cooling capac-
ity: are used in the invention described in .Iapanese
Unexaniined Patent Publication No. 11-286211. it is dr thcutt
to reduce the pmduction cost for the heat control system.

Also, ui thc uivcution dcscribcdt in Japanese IJnexamincd is
Patent Publication No. 11-286211, as waste hnit gnieratcd
iii Itic idpi1r coiiiprcssioii 1)'pc refrigerator (aii iiii coiidi-
tioner) is used solely for the purpose of complementing the
heat capacity. and during the cooling, is discharged into
outer air via the auxiliary heat exchanger and the radiator. it do

could hardly be said that the waste heat is eflbctively used.

SI JMMARY Oli '1111 I INVI IN'I ION

An oh lect of thc prcsnit invcnuon is to provide a novel
heal control system frcc Irom the above-menuoncd draw-
backs of the prior art, and another object is to etfectively use
waste heat

To iicliicvc tlic dbovc oblccls, dccordiiig tu otic iispcc1 of
thc present uiveuuon, a heat control system is provtdkst, O

comprising a heat gcncrator (11) in winch heat is gnieratcd
during operating the heat genenstor and a temperature is
necessarily maintained in a predetermined range. a vapor
conipression type refugerator haviiig u compressor (21), a
radiator (22), Bn evaporator (24) and a pressure reducing 11

means (23) to trunsfi:r heat from the lower tempcra1urc side
to thc higher tnnperaturc side, a heat exchanger (30) for
cxchanguig lu:dt between rcfngcrani discharged from thc
compressor (21) and prior to being fed into the nsdiator (22)
and niedium for exchanging heat from the heat generator io
(11), and a bypass (25) for guiding the refri erant prior to
being fed into the evaporator (24) to the heat exchanger (30)
wlnle detouring thc cvapomtor (24) mid the compressor
(21). wherein thc system operates ui d heating mode for
heatuig the mcdnun with 1hc high-tcmpcraturc refu ermit ss
discharged fmm the conipressor (21). and a heat dissipation
niode for coohng the medium with the refrigerant and

dissipatuig heat absorbixl from the medium via thc radiator
(22), and during the heat dissipation mode, at least part of
the refugermit flowin out from the radiator (22) is made to
pass thmugh the bypass (25).

Thereby. as heat is exchanged between the heat genemstor
(11) and the vapor compression type refri emstor in the heat
exchanger (30), it is possible lo reduce tlm production cust
of thc heat control system.

Also, as the heat generator (11) is heated by the waste heat
iniparted by the vapor compression type refrigemtor in
addition to heat generated by itself, it is possible to shorten
the warmin -up time in compauson with a case in which the
warming-up operation is carried out solely by heat generated
by itself.

According to thc present im nitiou, preferably, the bypass
(25) mainly guides a liquid-phase component of the refrig;
erant prior to being fed into the evaporator (24) to the heat
exchanger (30)

Thereby. as the liquid-phase refri emsnt can be evaporated
in the heat exchanger (30), it is possible to collect the waste
heat of thc heat gcncrator (11) as evaporation latent heat and
discharge thc same as condensation hcut. That is, lhe wasie
heat of the heat generator (11) is efl'ectively collected and
discharged

According to the present invention, the bypass (25) pref-
erably uides the refrigerant discharged from the radiator
(22) to the heat exchan er (30) prior to being decompressed
by thc prcssure reducing means (23).

Thcrcby, as the liquid-phase refugermit is mainly fcd to
the heat exchanger (30), it is possible to effectively collect
the waste heat from the heat generator (11) and discharge it

According to another aspect of the present im ention. a
heat controi system is provided. comprisin a heat genemstor
(11) in which heat is generated during operatin the heat
generator and a tcmpcrdture is nixcssurily mauitained in a
prcdctcriiiiiicxi raiigc, d vdpoi coiiiprcssioii 1)'pc refrigerator
having a compressor (21). a radiator (22), au evaporator (24)
and a pressure reducin means (23) to transfer heat from the
lower temperature side to the higher temperature side, a heat
exchanger (30) for exchanging heat beuveen refrigemsnt
discharged from the compressor (21) and prior to being fed
into thc radiator (22) dnd mcdnun Ihr cxchanguig heat I'rom

thc heat gcncrator (30), mid a cooler (26) for cooluig thc
rcfugcrdnt fcd into lhc heat exchungcr (30), whcrcin thc
system operates in a heating niode fiir heating the medium
v ith the high-temperature refrigerant discharged from the
compressor (21), and a heat dissipation mode for coolin the
medium with the refri erant and dissipating heat absorbed
from the medium via the radiator (22).

Thereby, as thc heal is exchmigcd betweni the heat
generator (11) aud lhc vapor compressiou type rcfrigcrator
in the heat exchanger (30), it is possible to reduce the
pmduction cost of the heat control system

Also, as the heat generator (11) is heated by the waste heat
imparted from the vapor compression type refrigemstor in
addition to that generatnl by itself, 11 m possible to shorten
tlic wdmiiiig-Up tiiiic iii coiiipdrisoii willi a cBsc iii u liicli tlic
warming-up is carried out solely by the heat gcncmted by
itself

Also, as the refrigerant fed into the heat exchanger (30) is
cooled. it is possible to increase the heat-exchanging rate in
the heat exchanger (30) during the heat dissipation mode.

Also, as thc relbigermit li:d into thc heat cxchangcr (30) is
condcnscd by cooluig thc relrigcraut, it is possible to fccdt

the liquul-phase rcfugcrdnt uito the heat cxchaugcr (30) to
etTectively collect the waste heat of the heat generator (11)
and disclmrge it
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Accord&ng lo the present u&vcnlion. thc system further
comprises n&cans (31) for controlling the heat exchange
bet&veen the medium and the refrigerant in the heat
exchanger (30)

According to the present invention, preferably. &he means
(31) for controlling the heat exchange opemstes in lhe heating
mode when thc tcmpcraturc of lhe heal gcncralor (11) &s

lower Ihdn a lirst prcdelcnnu&ed tcmperalurc. operates u& the
heat dissipation mode when the tempemsture of the heat

enemtor (ll) &s at a second predetermined temperature &a

above the first predetermined temperature or higher. and
operates in a normal mode when the tempemn&re of the heat
genemstor (11) is w&thin a range from the first predetenn&ned
lcn&pcl'&nun: li& flu: second plcdcn:rnuncd leo&pc&B&urc, ul
wluch thc heat cxchaugc be&ween lhc mcd&um and thc
refrigerant &s made to stop

Accordin to the present invention, the heat generator
(11) is preferably a heat eng&ne

In this re ard. the reference numerals of the respective
means in bracket examples showi»g the rehationship with Io
concrete nu:ans dcscnbcd &n the emboduncnts descnbcd
li&&CI.

1hc present invention may be more fully understood front
the description of the preferred embodiments of the inven-
tion. as set fbr&h below, together ivith the accompamiag
dressings.

l3RII.I'liS('RIVI'ION Ol'l ill l)RAY&IN(iS

ht tltc dl'Bwh&gs: so
FI(i. I is a schematic illustration of a heat control system

for d vclucle accordu&g lo a lira& cmbod&men& ol lhc presm&l
ulvcnnon;

FIG. 2 is a schcmat&c illustrauon lor cxplainu&g thc
operation of the heat control system fora vehicle in a heating &I

mode;
FIG. 3 is a schematic illustmstion for explaining the

operation of the heat control system for a velucle in a heat
d&ssipdlion mode,

FIG. 4 &s a schematic illuslrauon for cxplai&ung the do
operation of the heat control system for a vchmlc m a normal
n&ode;

FI(i 5 is a tlow chart illustrating the opemstion of the heat
control system for a vehicle,

FI(i. 6 is a schematic illustration of a heat control system I-
for a vehicle accordin to a second embodiment of the
prcscnl im cut&on: m&d

FIG. 7 is m»flustrat&on of an arrangemm&t ol' heal
exchanger according to the second embodiment of the
present invention. o

DliS('RIVI'ION Ol& Till i PRI'.I'Ill(RED
EMBODIMENTS

First Embodiment

In this en&bodin&ent, the present invention i ~ applied to a
vehicle nu&unting an internal combustion engine. wherein
Ffli. I is a schematic illustration of a heat control system for
a vehicle according to tlfis embodiment. so

An engine 11 is a heat generator for generatina a power
for driving, a vehicle, and a radiator 12 is a heat exchanger
for cooling engine-cooling water by the heat-exchange
between the engine-coolin water flowing out from the
engine 11 and outer air ss

A thermostat 13 is a flow control valve for regulatiag a
floiv rate of the engine-cooling water fed to the radiator 12

by rcgulatu&g a flow rale of thc cngu&c-coohng water passu&g
through a bypass 12u for re&urnin the engine-cooling water
tlowing out fron& the engine I I thereto wh&le detouring the
msdiator 12 Thus. a temperature controlling device is stmc-
tured by the thernu&stat 13 and the radiator 12, for main-
tainutg a temperature of the engine 11, that is. a temperature
of thc cnginc-cooling water witlun a prcdctermu&cd range
(for example, from SO to llfl' ).

A heater 14 is a heating means for heating a&r fed into a

passenger compartnient, while usmg waste heat of the
engine ll as a heat source. and an engine-cooling water
c&rcuit 10 is structured by the engine 11, the rad&ator 12, the
them&ostat 13 and the heater 14. In this regard, a pump 15
is used for circulating the engine-cool&ng water, wiuch
operates based on B power obtau&cd liom thc cugu&c 11 in
tlus embodiment

A compressor 21 is used for suck&ng and compressing the
refrigerant, ivhich operates based on a power obtained from
the engine 11 via a power-tmsnsmission device for intermit-
tently transmitting the power. such as a magnet&c clutch in
tlus embodiment.

A rad&ator 22 &s n luJI-prcssure side heat cxcl&anger lor
cooling the high-temperature refri cmsnt discharged fmm the
cmnpressor 21 by the heat-exchan e between the refrigerant
and outer air in this embodiment, as chlorofluorocarbon
(Rl 34a) is used as refrigerant. the refrigerant is cooled and
condensed in the radiator 22 to reduce the enthalpy thereof.

In tlus regard, when carbon d&oxnle or thc hkc is used as
rcfngcrdnt and lhe disci&argu&g prcssure of thc compressor
21 is lngher thm& the critical pressure, the refrigemsnt is not
condensed in the radiator 22 but the ten&pemsture is lowered
to reduce the enthalpy thereof

A pressure reducer 23 is n&cans for decompressin high-
pressure refrigerant discharged from the radmtor 22. and in
this cnlboduncnt, &I so-cdflcd lhcltui&stats: cxpBns&on valve &s

adopted, lor conlrollmg an opening degree of a Ihronic so
lh&n &nl ovclhcdling dog&ac of&bc rclilgcranl &5 n&au&lan&cd al
a predetermined vah&e

An evapomstor 24 is a lov -pressure side heat exchanger
for exchangin heat between the decompressed low pressure
refrigemnt and air blown into the passenger compmtment
and cvaporalu&g h&iu&d-phase rcfngcrant. By lh&s evaporator
24, a&r blown u&lo thc passm&gcr compartment &s cooled.
Tin&s, lhc compressor 21. thc radiator 22, the evaporator 22
a&td the pressure reducer 23 stn&cture a vapor compression
type refrigerator 20, for tmnsferrin heat from the lower-
temperature side to the h)/vier-temperature side.

A water-refrigerant heat exchan er 30 is a heat exchanger
fbr cxchang&ng heal bc& w ccn lhc rclr&gcrant d&schargcd from
the compressor prior lo being fbd into thc radiator and lhc
engine-cool&ng water circulating thc eng&nc-cooling walcr
c&rcuit and, in this embodiment, an engine-cooling water
entrance side of the water-refriuerant heat exchanger 30 is
coupled to the bypass 12a in the engine-cooling v ater circuit
10 and an en ine-cooling water outlet side of the water-
rcfngcrdnt heal exchanger 30 &s coupled lo m& cn mc-
cooling water inlet side of Ihc water-rclhgerant heal
cxchangcr 30.

A directional selectin valve 31 &s n&cans for controlling,
a heat-exchanging rate bet&veen the engine-cooling water
and the refrigerant in the water-refrigerant heat exchanger
30 by re ulating an amount of the en@ac-cooflng water fed
to the water-rclhgcrant heal cxchangcr 30, and the opera&&on

of the d&rccuonal selecting valse 31 &s controlled by an
electronic controller (nol shown) based on the lcmpcralurc
of the engine 11; that is, the temperature of the engine-
cooling water dischar ed fmm the engn&e I I
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A bypass 25 is a passage for guidui the refrigerant. pnor
to bein fed into the evaporator 24, to the water-refrigerant
heat exchanger 30 hvhile bypassing the evaporator 24 and the
compressor 21. and a bypass valve 25a is a valve for
controllin the bypass 25 and is controlled by the electronic
controller to be cooperative with the directional selecting
1 alvc 31.

Next. a characteristic operation mode and eflbct of the
vehicle heat control system according, to this embodiment
will be descnbed below I 1 1

I I leering Mode ()tarring Mode)
This mode is carried out when the temperature of the

engine 11, that is. the temperature Tw of the engine-cooling
water discliargcd Irom thc engine 11 is lower than a lira(
prcdcternuncd Icmpcrahure (for example, 70'.): i.e., when
the tenhperature of the engine I I is lower than the lower linhit
and the whmming-up of the engine is necessary.

(ioncretely. tlhe coiupressor 21 is operated while circulat-
in the cooling water through the water-refrigerant heat
exchanger 30 under the condition that the bypass valve 25a io
is closed. Thereby, as shown in FIG. 2, as thc rcfn ermht
discharged I'rom thc compressor 21 circulates ui thc water-
refrigerant heat exchanger 30 the radiator 32 the pres-
sure reducer 23 the evaporator 24 the compressor 21,
heat in the hot refrigerant discharged from the compressor
21 is imparted to the en ine-cooling v:ster.

Accordingly„as the en ine 11 is heated by the waste heat
imparted from Ihc vapor compression type rcffigcrahor 20 in
addi ii on Io heat 11 gcucra tea i(scil, 11 is possible Io shorten thc
warmina-up time in comparison with a case in wluch the so

warmina-up is carried out solely &vith heat generated front
itself.

As the refngerant is intermittently compressed in the
compressor 21. the temperature of the refri creat discharged
from thc compressor 21 becomes high (fi&r example. in a &s

range Ibom 60 Io 70'.) substanhmlly at Che same umc as the
compressor 21 has stetted Thereby. U is possible to certainly
heat the engine-coolmg water with the refrigerant dis-
charged from the compressor 21 even iinmediately after the
engine 11 has started„ that is, immediately after the corn- so
pressor 21 has started.

In this regard. Us the cudothcnnic operation occurs uh thc
cvaporaior 24, Ihc heating mode is realized by Ihe opera! ion
Of c&C illr-Ci&lhdltlol&Cr, Ol coiIP'L, ill a sUlhllhlCi sCasoil 1&CCCs-

sitating the cooling, as well as in a winter season necessi-
tating the delnuhhidified air-conditioning

2. Heat dissipation Mode (Cooling-Assist Mode)
This mode is executed when the temperature Tw of the

cnginc-cooling w ster is lughcr thim a second prcdctermincd
tcmpcrahurc (for example, 108'.) which is lugher than the o

UppCr 11111th of clc fit'sn tCtllpCidIUrc IallgC. 01st Is. wllcll c&C

temperature of the engine Il exceeds the upper limit of the
above-nhentioned temperature range and there is a nsk in
that it is diflicult to cool the engine 11 solely by the radiator
12.

Concrctcly. thc compressor 21 is operated under thc
condition tlrat thc b)pass valve 25a is opcncd to circulate thc
cooluig water through the water-refn crau( hea1 cxclhanger
30 'I'hereby, as shown in lil(i 3. the refrigerant dischaiged
fmm the compressor 21 circulates in the water-refrigerant io
heat exchanger 30 the radiator 22 the pressure reducer
23 the evaporator 24 the compressor 21, nnd the refrig-
erant branched through thc bypass 25 is sucked into a
rel'rigcranh flow discharged I'rom Ihe compressor 21 to
cliculahc Clri&Uglh Clc wilhci-Icllhgciilllt lliun cxclhallgcr Ss

30 the radiator 22 the water-refrigerant heat exclhanger
30

Accordingly, heat imparted to the rcfrigcrm&1 from thc
engine-cooling water in the water-refrigerant heat exchanger
30 is discharged to the outer air from the radiator 22 together
v ith heat absorbed by the evapomhtor 24

Thereby. as the cooling capacity of the msdiator 12 is can
be complemented by the radiator 22, it is possible to be
numnuzc thc radiator 12 uh size without lowcrui Ihc
cooling capacitv.

Also, as thc radiator 22 is disposed ups(rerun of Ihc
mhdiator IZ as seen in the flov ing direction of the cooling air
flov, the temperature difl'erence between the refrigerant
heated by the engine-coolina v ster and the outer air (cooling
air) becomes larger to efl'actively cool the en ine; i.e.. the
engine-cooling water.

Also, accordin to this embodiment. as the bypass 25 is
coup)cd to the upstream of the prcssure reducer 23 as scca
iu Ihc refrigerant-flowuhg dirccuon, it is possible to supply
Che liquid-phase refri erant mainly by the bypass 25 to the
v ster-refrigerant heat exchanger 30

Accordingly. as it is possible to evaporate the liquid-phase
refrigerant in the &hater-refrigerant heat exchanger 30. the
v aste heat of the en ine 11 can be collected and discharged
as au evaporation latent bean Thereby, 11 is possible Io
collect Ihe waste heat of Ihc cnginc 11 and discharge Ihc
same Cmrcfiom.

3 Normal Mode
This mode is cxicuhed when the tcmpcrature Tw of thc

Clhgll&C-Coollllg Watch ls ill a hill&go froill clc Iimt prCdCU:1-
nuned temperature 'IW to the second predeterniined tem-
perature; that is, &vhen the engine Ii is within the above-
mentioned temperature range. ('Oncretely. the compressor
21 is operated witlu&ut circulating the cooling water through
the v ater-refrigerant heat exchan er 30. wlule closin the
bypass valve 25a.

'I'hereby, as sho&vn in I'IO 4. the refrigerant discharged
from the compressor 21 cools air fed into the passenger
compartment. while circuhstin in series of the water-refri-
emsnt heat exchanger 30 the radiator 22 the pressure
reducer Z3 the evaporator 24 the compressor 21, and the
engine-cooling water circuit 10 and thc vapor compression
type refrigerator 20 arc thcmuilly sc)&amtcd from each other.

Next, the opemhtimi of this embodiment &vill be described
based on a flow chart slu&wn in FICi 5.

When thc enguie 11 starts. Ihc temperature of Ihe cnguic
11, that is, the tcmpcrahurc Tw of thc engine-cooling water
discharged front the engine I I; is read. and simultaneously
therewith, it is detemhined whether or not a starting switch
of the air-conditioner (the vapor compression type refri-
emstor 20) is ON: Chat is, whether or not the vapor compres-
sion type rcfngcrahor 20 (the compressor 21) is in an
opcrablc state (SI, S2). If thc starting switch is ON, 11 is
dctcrnuncd whether or noh Ihc temperature Tw is lower than
the first predeternhined tempemhture If the tenhperature 'I'&v is
lower than the first predetermined tenhperature Iw. the
heatin mode (starting mode) is executed (S4. S5).

Wlmn Ihc Iempcrahurc Tw is wifluu a range from thc lira(
tcmpcrature to thc second Iemperauirc, thc normal mode is
executed (56 to Sg) mhd. &vhen the temperature I'w is lower
than the second predeternhined tempemhture, the heat dissi-
pation nhode (cooling,-assist mode) is executed (S9, Slfl)

In Cus regard, when Ihe startuig switch is OFF, thc bypass
valve 25a is closed Io stop Chc circulauou of thc cooluhg
water tluough thc v ster-rclhgcrant heat cxchangcr 30 (SII,
512) so that the engine-cooling water circuit 10 is thermally
separated from the vapor compression type refngerator 20



US 7,048,044 B2

Second Embodunem

In the first embodiment, the liquid-phase refrigerant ls
guided to the mater-refrigerant heat exchanger 30 by cou-
pling the bypass 25 to a position upstream from the pressure
reducer 23 Contranly, according to tlfis embodiment, as
shown in FIG. 6, thc bypass 25 ls chnuliaicd imd, ulslead, a
cooler 26 ls provided for coolulg lhc relngcrmll by Ihc heal
exchmlge between tbe refngerant fed to the water-refrigerant
heat exchanger 30 and outer air. Ill

I'hereby. as the refrigerant fed into the water-refrigerant
heat exchanger 30 is cooled. it is possible to increase the
heat-exchanging mte in the water-refri erant heat exchanger
30.

Also, as Ihc rcfngcrant fcd uuo thc water-refngcran! heal I

exchanger 30 is cooled and condensed, it is possible to feed
the liquid-phase refrigerant to the water-refrigerant heat
exchanger 30 even if the bypass 23 is elilninated

Accordingly, as the liquid-phase refbigerant is evapomted
in the water-refrigerant heat exchan er 30 in the heat dls- lo
sipatlon mode, it is possible to collect waslc lmdl Irom the
cnginc 11 as evaporauou latent heai imd lo disclxirgc the
collected lvaste heat as condensation heat Iiurther, lt is
possible to effectively collect the lvaste heat from the engine
Il and dischar e the collected waste heat

In this regard„according to this embodiment. while
another heat exchanger is necessary for the heat dissipation,
il is possible lo uvoid thc deterioration of Ihe capacily of thc
3 chicle for mountulg Ihc heat cxcliangcr for the heal dissi-
pation, as the msdiator 12 can be small-sized and is arranged so

parallel to an air flow together lvith the cnoler 26 as shov n
in ill(i. 7.

While the cooler 26 is disposed beneath the mdiator 12 in
FIO. 7, this embodiment should not be limited thereto, but
thc cooler 26 may bc ihsposed above Ihe radlalor 12. 31

As lhc rclbigcrunt could be cooled by the cooler 26 in
addition lo lhc radlntor 22 ln thc normal mode by arranging
the cooler 26 downstreanl of the radiator 22 in the tlnv iug
direction nf the cooling air or parallel to the flowing direc-
tion of the cooling air. it is possible to improve the heat- do

dissipation capacity of the vapor compression type refri-
cralor 20 and to rcducc thc power consumed ul thc
compressor 21.

Other Embodiments

In the abnve-mentioned embodilnents, the directional
selectin valve 31 is provided for positively controlling the
tluee modes based on the temperature Tw. How:ever, the
present invention should nnt be limited thereto, but the o

dlrccuonal selecting valve 31 may bc cfiminatcd so that thc
icfllgcldnl inul Ihc cnguu:-cooing walcl BlwBvs cllcuhitc
tluough lhc water-rcfngcranl heal excliangcr 30. Elml in
such a case, one of the three modes could be automatically
selected in accordance with the temperature difl'erence 3

between the refngerant and the engine-cooiin water. In tlus
re ard, according to the first embodiment. it is necessary to
control thc bypass valve 25a in accordmlcc with lhe tem-
perature difli:rmicc bclwceu Ihe refn creat and Ihe engulc-
coollng v 'dict. so

In the above-mentioned embodiment, the directiorml
selecting valve 31 is provided in the cooling water circuit 10.
However. Ihc present invention should nol be lnnitcd
thcrclo. bul it may bc provided, Iilr cxamplc. in die circuit
ol'hc vapor compression type refrigerator 20 to select oue Ss

of the three modes In tins regard, the opemstion is the same
as in the above-mentioned embodiment

In the above-mcnttontxt embodiment, thc prcscnt inven-
tion has been described based nn the mternal combustion
eagine which generates heat during the operation and must
be maintained within a predetermined tempemstme range
However. the present invention should not be limited
thereto. but may be applicable to a fuel cell. a battery. an
electric. Btotol ol an clcculc cllcult such ds Bn htvcrlcl
circuit, which generates heal during thc opcrauon.

In the above-mentioned embodiment. the engine-cooling
water is adopted as a medium. However, the present inven-
tion should not be lunilcd thcrcto, but thc medium nmy bc
eagine nil or automatic transmission fluid.

In thc above-mentioned embodnumu, thc directional
selecting valve 31 ls elcculcally controlled. Howcvcr. Ihe
present invention should not be hmited thereto. but the valve
31 nlay be mechanically operated by using, for example. the
volmnetric change of wax nlaterial or others.

Also, the vapor compression type refrigerator 20 may be
opemsted while using carbon dioxide as a refrigerant and
maintoinin the discharging pressure of the compressor 21 at
the critical pressure of the refrigerant or higher.

In the above embodiment. Ihe expansion valve is used as
the pressure-reducin means. Iqowever. the present inven-
tion should not be limited thereto, but the pressure may be
rcduccd by a lixed tluutllc such as a cuplllnry tube or flat
cscntropically rcduculg thc pressure of Ihe refrigerant in a
nozzle or an expander.

Also, while the hcaung mode and tlm heat dissipauon
mode arc earned oul ul lhc above-mcntionixl embodiments
when the starting switch of the air conditioner is ON
I lowever, the present invention should not be limited
thereto. but the heating nlode and the heat dissipation mode
may be carried out without relying on a state of the starting
sv itch of the air conditioner but may be carried out simul-
tanixiusly with the start ol'the engine 11 based on the water
tcnlpelilturc Tw.

The invention claimed is:

I A heat control systenl comprisln
a heat generator in which heat is generated dunng opera-

tion and a temperature is maultained in a predetermined
range.

a vapor compression type refrlgemstor having a compres-
sor. a radiator. an evaporator and a pressure reducin
means to Irans fcr heal Irom a lower lempcmturc side lo
a lughcr temperature side,

a heat cxchangcr Ibr cxchangulg heat bclwcen rcfrigcranl
discharged from the compressor and prior to being fed
into the radiator and medium for exchanging heat lvith
the heat generator, and

a bypass connected between the outlet of the radiator and
the outlet of the compressor to cause the refrigemsnt
prior lo being I'cd into the evuporator to flow scnally
tluough thc hant excluulger and thc radiator wlulc
delounng lhe evaporator and Ihc compressor, wherein

the heat control system includes means for opemsting in a
heating mode for heating the mediunl with the high-
temperature refrigerant dischar ed from the compres-
sor. and a heat dissipation mode for cooling the medium
with the refrigerant discharged from the compressor
mid dissipating heal absorbed from thc medium via Ihe
radiator, and

dunng the heal dissipation mode, at least a part of Ihe
refrigerant flowing om frnm the msdiator is made to pass
through the bypass.
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2. Os heal control systmn as defined by claim 1. whcrcin
the blpass mainly guides a liquid-phase component of the
refrigerant poor to being fed into the evaporator to the heat
exchanger

3..1 heat control system as defined by claim 1. wherein
the bypass guides the refngerant discharged from the radia-
tor to Ihc heat exchanger poor Io being dimomprcsscd by the
pressure reducing moots.

4 A heat control system as defined by claim l. v herein
the system further coniprises means for controlling, the heat Io

exchmige between tbe medimn and the refrigerant in the heat
cxchallgcr,

5, yx heat control system as defined by claim 4. w:herein
Ihe mc;ms lbr controlhng Ihc heal cxchangc operates in thc

llcilliilg lnoilC WllCII lilt: ICIIipt:I aiuic Ol lllc lictll gCIICralol IS

lower than a first predetermined teniperature. operates in the
heat dissipation mode tvhen the teniperature of the heat
generator is a second predetermined temperature above the
first predetermined temperature or higher. Ond operates in a
normal mode Ivhen the temperature of the heat genemstor is
within a range from Ihe lirsi predetcnnined Icmpcralure lo
the second pridclermincd lempcralurc. in wluch Ihe heal
exchange between the medium and the refrigensnt is made to
stop

ft A heat control systeni as defined by claim 1, tvherein
the heat enerator is a heat engine

t t t t


