TI TLE OF THE | NVENTI ON HEAT- TRANSFER- MEDI UM HEATI NG
AND COOLI NG APPARATUS BACKGROUND OF THE | NVENTI ON

FI ELD OF THE | NVENTI ON The present invention rel ates
to a heat-transfer-nedium heating and cooling
apparatus, and, nore particular
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a reactor. As disclosed in Japanese Unexam ned a
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of the reactor is indirectly kept in a predeterm ne
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A Chemical reaction process, such as organic synthesis
or crystallization, reguires high-precision temperature
control. The chemical reaction process therefore uses a
double-structure container having an independent jacket
which permits communication of a heat transfer medium with
outside a reactor. As disclosed in Japanese Unexamined
Patent Publication No. H11-37623, for example, the interior
of the reactor is indirectly kept in a predetermined low
temperature state by providing a heat transfer medium feeder
for recirculating a heat transfer medium cooled down to a
predetermined temperature to the jacket side of the reactor.
Such a heat transfer medium feeder generally has an

expansion vessel provided in series te¢ the heat-transfer-

medium-suction side of the heat transfer medium pump to

prevent bubbles frem entering the heat transfer medium pump



tenperature of heat transfer nmedium To keep the
suction pressure of the heat transfer nmedi um punp
constant, the expansion vessel is provided with
pressure control neans, such as a pressure contro

valve essure redu0|n val ve, whi ch makes
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sone neans for feeding the heat "trans
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heat -transfer-nmedi um feeding neans, if configured to
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to the other, thereby nmaking the process conplex. As
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transfer nmedium may be provided in the recircul ation

system dffn tHeahéhy thamdartarediignisertesssay tvaperform an
the heat transfer nmediumis heated to a predeterm ned
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transfer medium to the jacket to heat a detergent in the
reactor. This requires provision of some means for feeding
the heat transfer medium in addition to the heat transfer
medium feeder. The heat-transfer-medium feeding means, if
configured to drain the heat transfer medium from inside the
jacket and feed the heat transfer medium thereto, makes the
device configuration including pipings complex, and needs to
switch the heat transfer medium and the heat transfer medium
to be supplied to the jacket from one to the other, thereby
making the process complex.

As a solution to this problem, means for heating a heat
transfer medium may be provided in the recirculation system
of the heat transfer medium feeder, so that the heat

transfer medium is heated to a predetermined temperature and



recirculated to the jacket to heat the reactor. In the
foregoi ng case where the expansion vessel is provided

in series to the heat-transfer-nmedi umsuction side of
the punp, however, the heat transfer mediumin the

expansi pn vessel .as. . well as the heat transfer medi_um
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Accordingly, it is an object of the invention to

pr ovidte imgheaBethassf £rram@i-wenheat  #emnd rCQRAlHAGular, uses
apparatus capable of reducing the energy cost and

ef f ectiangeekipahendn hesdding tandrespbhsty diforas eaetiérably,
by m nim zing the anount of a heat transfer nmedi um

(codiam Jincgebeiheatled ermtgyodbed, thereby avoi di ng
conplication and enlargenent of the configuration of

t he apparBidertoanchieveasehdnopéong which originates from a
heat -t ransf er-nedi um heati ng and cool i ng appar at us
accoridiengt serperpiesemt heeéntromsfed medium and vaporization

of the heat transfer medium may cause expensive heat
transfer medium vapor to be discharged outside when the
pressure control means is actuated to discharge the gas in

the expansion vessel.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the invention to
provide a heat-transfer-medium heating and cooling apparatus
capable of reducing the energy cost and effecting efficient
heating and cooling of a reactor by minimizing the amount of
a heat transfer medium (coolant) to be heated and cooled,
thereby avoiding complication and enlargement of the
configuration of the apparatus.

To achieve the object, a heat-transfer-medium heating

and cooling apparatus according to the present invention



conprises a punp which punps out a heat transfer

medium a cooling unit which cools the heat transfer

medi um di scharged fromthe punp; a reactor whose
tenperature is controlled by the heat transfer nedi um

out put fromthe coolig? unit; and a heating unit .
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oo FRUFAH R tnEPhEa: CoT Hharr NRBdi hAYOTTASH sHgoharoed
t he U, L ooling unit, .the reactor, and the

heatfﬁg Lﬂﬂ%, %gg'rgsgg%%F?ﬁuW$ﬂ§§ ﬁ&mﬁ?ﬁ%?%ﬁﬁiﬁ%y%?ntrOlled by
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unit to the punp, and %ranchlnE fromthe
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portion of” an expansion vessel. Inthe
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expansi on vessel may have a condenser conmmuni ca I Ng

Wi t howlinp ,gaheplaseipgrin ] ahet Reagxpapsaan tress@briagdunit, a
having a cooling unit which cools a heat transfer

medi tenarapopatar beihgu fdwCiateddoint hepeab-swctiainr sfiae path
returning the heat transfer nmediumliquefied by
cooléxeridinghéronotheadhanmtiiing vand o géase rinipef aval keanching
whi ch di scharges a gas fromthe gas phase portion of

t he ftomdéhsepuapcondi inntsdde prébsteecdmedthéo a liquid phase
condenser. As the expansion vessel is so disposed as

to HEIAPr Ploant erardiare leaskdn path in the

heat -transfer-nmedi um heating and cooling apparatus of

the i nventl dhe PRAtnheBANs ferpstdpmnBarting Grisk deedtiad

or cooled can be restricted to )
apparatus according to the invention, the reserve path may

branch upward from the pump-suction-side path, or the
expansion vessel may have a condenser communicating with a
gas phase porticn of the expansion vessel, and having a
cooling unit which ccols a heat transfer medium vapor for
liquification therecf, a path for returning the heat
transfer medium liquefied by cooling in the cooling unit,
and a gas relief valve which discharges a gas from the gas
phase portion of the condenser according to a pressure in
the condenser.

As the expansion vessel is so disposed as to branch
from the recirculation path in the heat-transfer-medium
heating and cooling apparatus of the invention, the heat

transfer medium to be heated or cooled can be restricted to



- 4 the heat transfer nediumthat recirculates in the
recirculation path at the tine of switching heating of
the reactor to cooling, or vice versa, thus
elimnating the need to heat or cool the heat
transfer nediumin the expansion vessel. This | eads
to a-fedifdl dhaPrAteRdPey Ehsthaandeaht v dd the
ws_the reactqr to_be reliabl heat ed

J d. all
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a heat transfer nmedium vapor in the expansion vesse
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valve due to a pressure rise in the recirculation

system \ViiattHes r@BEeve beLause idhheahnteanstere e dixpahsion
can be heated and cooled by a single closed cycle
systwigsdlhes BppackddisuGeid gubat tiod pusingHseeibadsigomath,
becom ng conplex or larger, thereby leading to

r eduntdbdres pmeegnt pivernthec bt angns fomninmkglicesttloBRhEFin the
DESCRI PTI ON OF THE DRAW NGS The figure is a system

di agram-showi ng-ai dre giatttyr ausf be- diecdianpdredbi theaagpansion
cool i ng apparatus according to one enbodi nent of the

pr es@fselneéfittoently, thus preventing the bubbles from

entering the pump. Further, the provision of the condenser
at the expansion vessel can prevent a heat transfer medium

vapor in the expansion vessel from being discharged outside
through the gas relief valve due to a pressure rise in the

recirculation system.

What is more, because a heat transfer medium can be
heated and cooled by a single closed cycle system, the
apparatus configuration is prevented from becoming complex
or larger, thereby leading to reductions in equipment cost

and running cost.

BRIEF DESCRIPTION OF THE DRAWINGS
The figure is a system diagram showing a heat-transfer-
medium heating and cooling apparatus according to one

embodiment of the present invention.



- 5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
A heat -transfer-nmedi um heati ng and cool i ng appar at us
shown in the figure has a punp 11 which punps out a
heat transfer nmedium a heat exchanger 12 or a
cooling unit which cools down the heat transfer
medi um punped out fromthe punp 11, a reactor 13

those {STPGLPALS, | SoEARLERLL 9% Bl BBy LRl e

M om e it 53402 REd o 1BRREG TRE AR g ratus

fromthe reac , pr pI

componand s The (RLRLOOS. £ Of M o¢1 reulatignpath 15,

of ac cycl Ich " Tecircul ates a sfer

medi Hf%ﬂ@férh%ei&gﬂ}a, 11 Pfé?t t gﬁgljtgﬁeilzl’ ot hae J%%%Hn? &ﬂit which

exchanger 12, e reactor 1 heat1 ng uni

The heats exrhanger nd2c C%r%ﬂeﬁ‘?m%ﬁ?hrﬁﬁ%ﬂenﬂgé@%ut&ggkom the pump

transfer nediumto a predetermned te rature

i ndi 1ectd Vrea@Xehangi Mg heatenMel B ard OV L IMEAhEHCHy the heat
fluid, such as a low tenperature |iquefied gas, which

is stppldRe hedihe beadut ecohanger hd2: f&:@Rafger 12, a heating
| ow-tenperature fluid inlet path 16 and discharged to

a diwscitarige wpashpasdt 4 Ahel heaheatangf enidedi4m Badbst from the
the recirculating heat transfer nediumto a

pr edetartuméd, t enpepgtings whithhacbesder thdase thRponents. The
reactor 13 has a jacket 13b provided on the outer

sur frageingfs dormaat reninoritadiiver pdBa. 15The keatlospdnsfele which
medi um fl ows through the jacket 13b. The tenperature

of tiRcidsedetepaashiest nedingferomp@diwup itdée¢ pomphel via the
jacket 13b is adjusted by controlling the

opeﬁpﬁﬁyéﬂgspﬁg bealy g4ghignger 12, the reactor 13 and the

heating unit 14.

The heat exchanger 12 cools the recirculating heat
transfer medium to a predetermined temperature by indirectly
exchanging heat with a low-temperature fluid, such as a low-
temperature liquefied gas, which is supplied to the heat
exchanger 12 from a low-temperature fluid inlet path 16 and
discharged to a discharge gas path 17. The heating unit 14
heats the recirculating heat transfer medium to a
predetermined temperature with a heater 14a.

The reactor 13 has a jacket 13b provided on the outer
surface of a reaction container 13a. The heat transfer
medium flows through the jacket 13b. The temperature of the
heat transfer medium to be supplied to the jacket 13b is

adjusted by controlling the opening/closing of a flow



- 6 regulator 20 provided in the | owtenperature
fluid inlet path 16 and the perfornmance of the heater
l4a using a tenperature indicator and controller
(TIC 19 provided in an inlet-side path 18 of the

jacket 13b. A reserve path 23 which branches upward
fromWYPater Slchrondgtdpalr 29vakeMrssifiedes flyig inlet

liquid phase portion 22a of an _expansion vessel 22,

s VT dEdaPH Fhe BRI IISRCE Bf. ShadRaT afa using a
extending fromthe, heating unit 14 to the punp 11.. )

The SRATEItoRCyEREEFA Y B0d)FEPTHRH B alidhilng® Prafided in an

the recircul.ation path via_the reserve path 23,
andfjﬁﬁﬁ!ﬁ%getﬁgp%o éH%?gﬁhﬂaF B%,fﬁ%'separated_from

the . r eCIAr %%ls%Ekrgn %\gﬁ\/\é?fwhtlh% F)%gkcglrsanéfwearr rlolflnma pump-
not in <eriés to the reciTculation fTowtrom the
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configured so that the expansion vesse and

red2@§ﬂo§t59ne§ﬁéﬁbﬂ§1Q%%@%@g§2$hﬁ%qggﬁﬁﬁgﬁggﬁzﬁée pump-

medi um according to a change 1nt

heats itaBat 81 a8Beh tHN 1l QWA Agt Pford 84 (Pl!éla%&E?nuﬁﬁ‘E hig to
15, and the recirculation path™ 15 is set in a liquid

sealdmgpufpat €. t orid:plahsdofases$OMENLQr bR8viBed branching
recirculation path 15 fromthe expansi on vessel 22. A

gas feas ehporéé D22y ieh phehexpantd ajhevessekvé2pash 23, and,

connected wth a gas inlet valve 24, which is actuated

accamdiikg tbetdenyrdsismsé tppehei €xgmnrsiaaedveéssel t22,

and a condenser 25. The condenser 25 is provided with

a gascirehietigallew®iwWhehhest actarstfed aedond ngot ain

the pressure in the condenser 25.
series to the recirculation flow from the viewpoint of flow.
The expansion vessel 22 is configured so that the expansion
vessel 22 and the recirculation path 15 exchange the heat
transfer medium according to a change in the volume of the
heat transfer medium flowing in the recirculation path 15,
and the recirculation path 15 is set in a liquid sealing
state to inhibit a gas from entering the recirculation path
15 from the expansion vessel 22.

A gas phase portion 22b of the expansion vessel 22 is
connected with a gas inlet valve 24, which is actuated
according to the pressure in the expansion vessel 22, and a
condenser 25. The condenser 25 is provided with a gas
relief valve 26 which is actuated according to the pressure

in the condenser 25.

The condenser 25 has a cooling unit 27 for cooling a



The condenser 25 has a cooling unit 27 for cooling a
- 7 heat transfer nedium vapor for liquification

thereof, a mst separator 28 that separates the heat
transfer nmedium |iquefied by the cooling unit 27 and
a gas which is not [|iquefied fromeach other, a heat

transfer WERSHRT BEGEAT WRH Sorf diapstindhiingy therreht a mist
t f di ted b t i St t 8t
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i . | osed ding.tq.th t _of th
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pressu gas rnlret va nd e gas rerref

val Vg?atzl'? vi) %oracﬁgyégﬁ??%%%r %ie%g E?aﬁsf Qnge%iiu ngeg?rated by

pressure origlinatin m a change In e volu

t he m@tmits_rta@%gsgaﬁggiyéntroeftihrecg]%gswgoﬁ ndhe, 22, and a
5 h c t he

recirculation path 15 whic 0 nicates wth

val veso 24 aNnde28obyn MBanss ofpcPk8SsHE CcloMenRedNgdtto the
transfer nediumis heated to i ncrease the volune,

rai sdmgrfth@ tPEasSHELL | thrdEF 3y Bb8MInt hdasdughi 8F the fluid)
valve 26 is actuated to release the gas in the system

to themaioutsi de thenedit ddierabyrkeepimy o ke rFeessuigl

in the system to or |ower a set upper |limt pressure.

Whenptdesureat transfer nediumis cooled to decrease

the volunme, lowering the pressure in the system the

gas i nl etThaalowe 24les vpened4 teodstppl yaa geas efhivehive 26 are

does not affect the heat transfer nedium e.g., a

ni t rasgerrtgds actpbidmutist de chhngsyst emnessuge coppiestity from

gas, thereby keeping the pressure in the system
a change in the volume of the heat transfer medium
recirculating in the recirculation path 15 which
communicates with the valves 24 and 26 by means of pressure.
When the heat transfer medium is heated to increase the
volume, raising the pressure in the system, the gas relief
valve 26 is actuated to release the gas in the system to the
outside therecf, thereby keeping the pressure in the system
to or lower a set upper limit pressure. When the heat
transfer medium is cocled to decrease the volume, lowering
the pressure in the system, the gas inlet valve 24 is opened
to supply a gas which does not affect the heat transfer
medium, e.g., a nitrogen gas, from outside the system as a
compressed gas, thereby keeping the pressure in the system

to or higher a set lower limit pressure.

At the time of discharging the gas from the gas relief



to or higher a set lower limt pressure. At the tine

of discharging the gas fromthe gas relief - 8 valve

26, the heat transfer medi um vapor contained in the

gas can be condensed for liquification by cooling the

gas mTich Is drained fromthe gas phase portion 22b

of t FelVexgndingn "faEsErandtel fraiNE ¥8bPt mPUmimeg7 in the

of the condenser 25. This can prevent the heat.
trans$fercie %uﬁ°“9858?gé§05wﬂﬁq 1CREIGASCY FYe-ing the gas
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28 beconmes a certain Tevel or greater
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to the expansion vesse for recycle om t he im
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29. In the thus configured heat-transter-ne

heat i &0 &NG216@0bENYr &R U Sti sWhib Pgda FEAdele ik B8de . When
cooling tenperature set inthe tenpéerature iIndicator

and gentan@uner o¥9tné ke ddamerelt £OQlihIddREeni8aCt A the mist
13, the tenperature indicator and controller 197is

act usded-aaeeordi Bgcbmes he daitpenal orel &f dreetbeat the float
transfer nmediumflowng in the inlet-side path 18, so

t hatvaltvet 3@ tisnepefied ool imgurhheheoodding rsinatfe rofictibém to the
heat transfer nediumin the heat exchanger 12 is

r eguestaad iopy veasal Y22 oittr alekciynget hecrdegreeamict eppatagor 28
of the flow regulator 20. At the time of cooling, the
heatvVia ghef beapetiams for mieglivaxpansiorpatds$él. 22 fl ows

into the recircul ati on path 15 due
In the thus configured heat-transfer-medium heating and

cooling apparatus, with a predetermined cooling temperature
set in the temperature indicator and controller 19 at the
time of cooling the reactor 13, the temperature indicator
and controller 19 is actuated according to the temperature
of the heat transfer medium flowing in the inlet-side path
18, so that at the time of cooling, the cocling state of the
heat transfer medium in the heat exchanger 12 is regulated
by mainly controlling the degree of opening of the flow
regulator 20.

At the time of cooling, the heat transfer medium in the
expansion vessel 22 flows into the recirculation path 15 due
to a reduction in the volume of the heat transfer medium
originating from a temperature drop, and the gas inlet valve

24 is opened or closed according to a pressure drop



to a reduction in the volune of the heat transfer
medium originating froma tenperature drop, and the
gas inlet valve 24 is opened or closed according to a
pressure drop - 9 originating froma reduction in the
amount . of the heat transfer nmediumin the expansion
vessBF 1PN HEIEPMNg FeUpP P ot KBS calpit seld tdigs heat
into, t he stem.t o keep the ressure in the system at
o prEERLHAR NG BPesButes RPAIRLON FRASSL (f MM tting

trangf i um which b l'atively high
t epEr Lt £t G PO B T 18 AeiPat6re BRED 19 fres the

th ' | 22. As the fl t of th _
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reduced by cool I ng, €S not caus
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mediumrecircul ating the recirculation pat

BecastgaadhenexBansi ofe Vesselind? rh 8, SERALA &F friamythe
recirculation path 15, it is unnecessary to cool the

heatt rdrsest ek v 4 s 1RMteXRBORE 08 ¥8SS8lg 22 the amount
maki ng the anmount of the heat transfer mediumto be

cooled tmlaumkhal theh&pvierdrisFeal nappanate8uédd by cooling,
which all the heat transfer nediuns are to be cooledf
Therrefwaver,t he Heas -isanrsfiek- anedrgen fleaidng itie temperature
cool i ng apparatus of the invention can reduce the

enerqfy thesthehor t contfey ndud uhe abci ransdteimgredicumecirculation
significantly as conpared with the conventiona

appardtud>- and is excellent in response

characteristic. Wth a predeterm ned heating

tenperat@wéagép thet gepansion vessel 22 is separated from the

recirculation path 15, it is unnecessary to cool the heat
transfer medium in the expansion vessel 22, making the
amount of the heat transfer medium to be cooled smaller than
the conventional apparatus in which all the heat transfer
mediums are to be cooled. Therefore, the heat-transfer-
medium heating and cooling apparatus of the invention can
reduce the energy cost for cooling the heat transfer medium
significantly as compared with the conventiocnal apparatus,
and is excellent in response characteristic.

With a predetermined heating temperature set in the
temperature indicator and controller 19 at the time of
heating the reactor 13, the temperature indicator and
controller 19 is actuated according to the temperature of

the heat transfer medium flowing in the inlet-side path 18,
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tenperature indicator and controller 19 at the tinme of

heating the reactor 13, the tenperature indicator and

controller 19 is actuated according to the tenperature

of the heat transfer nediun1f|omﬁng in the inlet si de
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tenper at ufe 9fe thgehEat héé@ﬂﬁ e%n”%ﬂ}:!@“agé‘“ﬁ?scl—ﬂe R Lme of

of the heat transfer nmedi umtecirculating Tn

r ecif1edlllzh0R rRat Rer IRadiQunf loQWqii AL 01 Ad1er 4P ARSIiARrease in the
vessel 22, thus raising the pressure in the condenser

25. thgegasurel bef tivalne 26 ras s ropenedi @f h@seda part of the
according to the pressure rise to discharge the gas

out sietter tthansyst efmediliere rkaept Doy t e tHLsehechilation path
the systemat a predeterm ned | evel. Bubbles of the

heatl5 tuoamdber imedithn wapahsgenevrased e heauksngaiboad the
in the heating unit 14 in the reserve path 23

br ancteissgrepwar thé reamdenserpdfp- sTict | grs sieddefatrhl2d, 26 is
thus preventing the punp 11 from sucking the bubbl es.

The dnsistesroflesrd reatordiagster therguiasmuwapoise to discharge
floating in the expansion vessel 22 fromthe reserve

pat Hh2398F oG«PT—?ﬁf&fa t‘-ﬁ@ Isivgliett - phlaseehortdepi ng2ahef presrure in
expansi on vessel and contacts a heat transfer

medi%h SYEher ?%‘%éﬁ%@kﬁ?ﬁmén?ﬁa%ﬁY%k-héﬁ@bﬂﬁéngfeﬁhe heat
nedlun1t circulates in the recircul ation path 15

for fF@FEaa.ff‘? GiTRor PEPPERT SN diPA4nEhEl eebl g ne

unl%ealing unit 14 in the reserve path 23 branching upward from

the pump-suction-side path 21, thus preventing the pump 11
from sucking the bubbles. The bubbles of the heat transfer
medium vapor floating in the expansion vessel 22 from the
reserve path 23 flow into the liquid phase portion 22a of
the expansion vessel 22, and contacts a heat transfer medium
lower in temperature than the heat transfer medium that
recirculates in the recirculation path 15 for
reliquification or is reliquefied at the cooling unit 27 of
the condenser 25.

Bubbles in the heat transfer medium can be efficiently
floated toward the reserve path 23 to be separated by
branching the reserve path 23 upward from the pump-suction-

side path 21 in the vertical direction, and using thick

_11...



the condenser 25. Bubbles in the heat transfer nmedi um
can be efficiently floated toward the reserve path 23
to be separated by branching the reserve path 23
upwar d fron1the punp suction- side path 21 in the
vertical

b and using thi es for

the i diie Fhs gt ?J‘é‘ftr%"é‘rs&ﬁiﬁ “BREnr 6 b Gpst feseave path
1 t f th -

PR B l LD BALED P, e

tr a@@glor;e 181@ E:v%tp%ﬁed’gw%q\t just the heat

transfer ium reC|rcuIa és in the

reC|rCU|EﬁééHh§%aEH 1@e€?y{$€ﬁ#f¥Qegﬁg?8¥eto be hﬁated is just

possi ble to consi era € energy co

requieetheher theabiog ddif unh@@be! Eé‘@f{&]{la@%% d‘i‘i‘l‘ 2nd

I nprove t he response characteristic tion,

whi ledifeuhgat ohr g ers m%dhﬁﬁhibﬁédlébdv%ﬂt%@ QX £Q§51ble to

heating unit 14 according to an increase in th

VOILﬂﬁhsiﬂekhblbeﬁédﬁééﬂﬁﬁée%ngﬁgyUB&iﬁ‘%@ﬁdl&%@ EB? heating the
expansi on vessel 22, the flow anpbunt of the heat

t r ansfatr tredstiayi fsedSuml dndnchdridecheat teapsiay dmbizWeristic.
is not heated further. Accordingly, a heat transfer
medilmmaddpboions warlH ythegbrerat eghdferdt hRdB@XRABBAONis heated
vessel 22, so that even if the heat transfer nedi um

vap&y itheebapbieg ethitt Hd wapordimm the art iappedsbyin hehe
condenser 25 for recycle, thereby mnimzing the |oss

of tvduReadftlamdieat rdngfer Thed heatfileysunntoatige tdwpansion
cooling unit in use, which are provided in the

recWFéﬁFét?%n e H1ey aggHnbecEelhe thedt sdagefeelmediun is

accor di Tg t he conditions, such as the heating
sma and the heat transfer medium is not heated further.

Accordingly, a heat transfer medium vapor is hardly
generated in the expansion vessel 22, so that even if the
heat transfer medium vapor is evaporated, the vapor can be
trapped by the condenser 25 for recycle, thereby minimizing
the loss of the heat transfer medium.

The heating unit and the cooling unit in use, which are
provided in the recirculation path 15, can be selected
adequately according to the conditions, such as the heating
temperature, the cooling temperature and the process amount.
Any heating source and any cooling source can be used. The
cooling temperature in the cooling unit 27 can be set
arbitrarily according to the boiling point of the heat
transfer medium, the expected amount of vapor, and the vapor

temperature. An ordinary cooling system, such as air

- 12 -



tenperature, the cooling tenperature and the process
anount. Any heating source and any cooling source can
be used. The <cooling tenperature in the cooling unit
27 can be set arbitrarily according to the boiling

h transf t ed
Broure” B a0 R Re Pt Esnﬁlapif "% the cooling

ordi I| h as alr - oI|n or
vat e%‘ﬁi%en]??%g’ @gg%y%té)?ggn% g)%él 8 ‘T;lﬁaep%ool é_ne% the heat

systercan d aka: gy Stdet i b%n9%§|§99 d @th N ’ly ch:cordlng

heat transfer nmediumin use can be se

adeqp@tialey ReEQRLI Péhpd e cagl JI:H? }{@a{@ﬁ{gattl&n%egngure For

the heating tenpérature. For exanple I"cone” oi

al cohedng1 hy di of ke agtih

transf£§1§2é|un1 - 13 ]Vﬁgfgﬁgoggéfh:ﬁ?hfy%ﬂd%%xg%ﬁgr can be
heatudadanrsf ene ke ting hegrtf-rgmandygool i ng appar at us
conprising: a punp which punps out a heat transfer

medi um a cooling unit which cools the heat transfer
medi um di scharged fromthe punp; a reactor whose
tenperature is controlled by the heat transfer nedi um
output fromthe cooling unit; and a heating unit which
heats the heat transfer medium output fromthe
reactor, wherein a recirculation path for
recirculating the heat transfer nediumto the punp
via the punp, the cooling unit, the reactor, and the
heati ng unit,
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a reserve path being provided in a punp-suction-side

path extending fromthe heating unit to the punp, and

branchi ng fromthe punp-suction-side path to connect

to a l|iquid phase portion of a expansion vessel, the

expansi qn vessel whi ch has a condenser conmuni cati ng
W ':Pﬁ'sacgz?sl“ﬁﬂfiﬁ‘portion of the expansion vessel, and

having a cooling unit which cools a heat transfer

medi um vapor for liquification thereof, a path for

r et drni ndt theatherans tewsfreed i heat i e@mein@dcpyling

i i the cooling unit, and a gas relief valve

aéﬁ%ﬂﬁ#ﬁ%fﬁhﬂﬁgﬁﬁ%%ﬁ’gas fromthe gas phase portion of

t he € g S i EC QRN outl Ga cheM e SStligs fér tthedium;
condenser. 2. The heat-transfer-nediun1heating and
5

coold fPoldiphratids Wrkdt GRS ke Herl, thRePEPR PREIUM
di'Lse e Pathm b upward fromthe
punp- suction-side patit.’ - 14

a reactor whose temperature is controlled by the heat
transfer medium output from the cooling unit; and

a heating unit which heats the heat transfer medium
output_from the reactor, wherein |

a recirculation path for recirculating the heat
transfer mediﬁm to the pump via the pump, the cooling unit,
the reactor, and the heating unit,

a reserve path being provided in a pump-suction-side

. path extending from the heating unit to the pump, and

branching from the pump-suction-side péth_to_connect to a
liguid phase portion of a expansion vessel,

the expansion vessel which has a condenser
communicating with a gas phase portion of the expansion
vessel, and having a cooling unit which cools a heat
transfer medium vapor for liquification thereof, a path for
returning the heat transfer medium liquefied by cocling in
the cooling unit, and a gas relief valve which discharges a
gas from the gas phase portion of the condenser according

to a pressure in the condenser.
2. The heat-transfer-medium heating and cooling

apparatus according to claim 1, wherein the reserve path

branches upward from the pump-suction-side path.
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