TEMPERATURE ADJUSTMENT SYSTEM AND TEMPERATURE
ADJUSTMENT METHOD OF PRODUCT BACKGROUND OF THE '»
| NVENTION (a) Field of the Invention The present
invention relates to a tenperature adjustnment system
and a tenperature adjustnment nethod of a product and,
nore particularly, to a tenperature adjustnent system
and a tenperature adjustnent nethod which are
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that the heat medium supplied to the temperature adjustment
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Behind adopting the above way of manufacturing, the heat
load of the product, the accuracy of a temperature adjustment,
and the like are related. Generally, the heat loadof a product
varies over time, and a capability for heating or c¢ooling the

product is set in the state that a maximum heat load is applied




to the product. However, when the product has a small

heat | oad, the heating or cooling capability is
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a temperature change to a heat medium. The system disclesed
in Jp~B-7-16396 uses hot water as 2 heat medium, and the
temperature of the product 1s adjgsted by changing the
temperature of the hot water. Jp-R-7-16396 is characterized
in that when the product is heated, the temperature of the heat
medium is increased by blowing steam TO the hot water, and wnhen
the product is cooled, the temperature of the hsat medium 1s
lowered by mixing cold water with the hot water.

Incidentally, the heat medium, wvhichis storedinastorage

tank for storing a heated or cooled heat medium and supplied
from the tank to a jacket poﬁ:ion, is ordinarily returned to

the storage tank again after it is subjected to heat exchange.

If a product has a large heat joad when it is heated ox cooled,




2 the difference between the anount of heat of the
heat nmedium stored in the tank and that of the heat
mediumreturned to the rank becones |arge, thereby
the tenperature of the heat nedium stored in the
tank may becone unstable. Further, when the
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It is considered preferable to provide a means serving as
a buffer for suppressing a temperature_variation in order to
suppreés the temperature variatibn of é heat medium stored in a
heating tank or a cooling tank. Further, it 1is considered
preferable to effectively use a heat medium whose temperature,
vdries over time in order to reduce required energy.

Accofding to a first aspect of the present invention,
there 41s provided a temperature adjustment system with a
temperature adjustment jacket tank for adjusting the
temperature of a product to a temperature setting and for
adjusting the temperature of the product by supplving a heated
or cooled heat medium to a Jacket portion of the temperature
adjustment jacket tank, the temperature adjustment system

comprising: a



adj ust nrent jacket tank, the tenperature adjustnent
system conprising: a 3 heating tank for storing the
heat nedi um of a tenperature kept higher than the
tenperature setting, a cooling tank for storing he
heat nediun1of a tenperature kept |ower than the
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supplying the heat medium stored in the selected tank to the
jacket portion.

In the temperature adjustment system having the above
aépect, the adjustment means may supply the heat mediums stored
in the two tanks, which store the heat mediums whose "
temperatures are respectively higher and lower than the
temperature setting; out of the heating tank, the cooliﬁg téﬁk,
and the intermediate tank.

In the temperature adjustment system of the above aspect,
it is preferabie that the intermediate tank includes a heat
absorption means or/and a heat radiation means for adjusting the
temperature of the heat medium stored in the intermediate tank.

Further, in the temperature adjustment system of the

above aspect, the adjustment means may supply the heat medium



Further, in the tenperature adjustnment system of the
above aspect, the adjustnent neans may supply the
heat nmedium 4 stored in the internediate tank to the
jacket portion preferentially over the heat nedi um
stored in the heating tank or the cooling tank.
According to a second aspect, there is provided a
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gradi ent of the product when the tenperature thereof
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Setttﬁagpl“—%o%cﬂtaqk&tc%wdm PRE F7F cdidditale Eemperketpbure of
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“high temperature and the heat medium set to the low temperature
and the heat medium set to the high temperature, and using, when
the product is cooled, thé intermediate temperétgre heat medium
and the heat medium set to the low témperature.

According to the temperature adjustmént sYstem and the
temperature adjustment method having the above feature, the loss
"of energy which is consumed when the heat medium is heated or
cooled can be suppressed. Further, according to the system,
since the intermediate tank 1is provided as a buffer, the
temperaturé variation of the heat medium stored in the heating

tank or the cocling tank can be reduced.
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BRI EF DESCRI PTION OF THE DRAWNGS 5 FIG 1 is a view
showi ng an arrangenent of a tenperature adj ustnent
system according to a first enbodinent; FIG 2Ais a
di agram showi ng a tenperature relation in a first
case when heating a material easy to be altered;

FIG 2B is a graph chart showing a terrperature
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showi ng an arrangenent of a tenperature adjustnent

a fiysteomeecehdhnpebbéngesondrenbadi g k A LB red;
DESCRI PTI ON OF THE PREFERRED ENMBODI

FIG. 4B is a graph chart showing a temperature relation

in a first case when heating a material easy to be altered;
FlG, 54 1s & diagram showing a temperature relation in
a4 second case when heating the material easy to be altered;
FIG. 5B is a graph chart showing a temperature relation
in a second case when heating the material sasy to be altered;
FIG. 6A is a dlagram showing a temperature relation in
a case when cooling the material easy to be altered; and
FIG. 6B is 2 graph chart showing a temperature relation
in a case when cooling the material easy to be altered: and
FIG. 7 is a view showing an arrangement of .; temperature

adjustment system according the second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODiMENTS

Embodiments according to a temperature adjustment system




Enbodi nents according to a tenperature adjustnent
system 6 and a tenperature adjustnent nmethod of the
present invention wll be explained belowin detai
referring to FIG 1. Note that it is assuned that

t he enbodi nents descri bed bel ow show a part of the
enbodi nents according to the present invention, and
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FIG 1. The tenperature adjustnent system 10 of a

2 pProduttthienembedanbads nentot Sibasie aHay paesangethwtion,
that it includes a tenperature adjustnent jacket
andtaink Resend Wit tdre mayr dduembiodilked dp warhcketaspects
ortion 18 placed around the tenperature adjustnent
as 3¢l thamaign compeasnig ofatkel regepsotnrigntbpk is not
14, an internediate tank 16, and a heat nedi um
chapgedylating in these tanks. As described above, the
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tenperature adjustnment jacket tank and has a role
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18a for supplying the heat nediuminto the space and
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heat medi um subj ected to heat exchange are provided
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product isheld, a jaZket portion 18 placedaroundthe temperature
adjustment jacket tank 20, a heating tank 12, a cooling tank
14, an intermediata tank 16, and a heat medium clrculating in

these tanks.
As described above, the jJacket portion 18 is a space placed

around the temperature adjustment jacket tank and has a role
for causing heat exchange between the heat medium supplied into
the space and the temperature adjustment jacket tank 20. A heat
medium supply pipe 18a for supplying the heat medium into the
space and a heat medium discharge pipe 18b for discharging the
heat mediumsubjected to heat exchange are provided on the jacket

portion 18. __
The heating tank 12 is a tank for storing the heat medium

heated to a temperature higher than the temperature set to the

temperature adjustment jacket tank 20. A heating equipment 22




heated to a tenperature higher than the tenperature
set to the tenperature adjustnent jacket tank 20. A
heati ng equi pnent 22 7 for heating the heat nmedi um
stored therein to a predeterm ned tenperature is
connected to the heating tank 12, and a carrying

punp 22a is provided to a pipe 21 formng a
circulating path to connect the heating equipnment 22
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be homogenized.

As described above, since the heatingtank 12, whichstores
the heat medium whos_ea temperature is always kept higher than
the temperature set to the temperature adjustment jacket tank
20, is provided, the temperature of the temperature adjustment
Jacket tank 20 can be quickly increased by supplying the heat
medium storedin the tankto the jacket portion18. Accerdingly,
the heating tank 12 is provided with a heat medium carrying-out
pipe l2aconnectedtotheheatmediumsupplypipe 18afor supplying
the heat medium to the jacket portion 18 and a heat medium
carrying-inpipe 12b connected to the heat medium discharge pipe
180 so that the heat medium supplied to the jacket portion 1B
can be returned. A carrying pump 26 is provided to the heat

medivm carrying-out pipe 12a to carry the heat medium.



18b so that the heat nmedium supplied to the jacket
portion 18 can be returned. A carrying punp 26 is
provided to the heat nedium carrying-out pipe 12a to
carry the heat nmedium 8 The cooling tank 14 is a
tank for storing the heat nedium cooled to a
tenperature |l ower than the tenperature set to the
tenperature adjustnment jacket tank 20. A cooling
equitenblidg totk adoh &k ng thhsk FeatzyeEdingmtbeohest medium
therein to a predetermned tenperature is connected
coolad tie acoehpagatank Udverrthan cher fenperpinpe2dat ity the
provided to a pipe 23 form ng{ca circulating path to
temperaacte eidd usbuierhiql eeke ek 24.t A Cheldagl faYlFapRt 24
14. The heat nediumstored in the gooling tank 14 is
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adj ust ment jacket tank 20,
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it is coolad, thereby the heat medium stored in the tank c¢an

be homogenized.

As described above, since the coolingtank 14, which stores
the heat medium whose temperature is always kept ldwer than the
temperaturs set to the temperature adjustment jacket tank 20,
is provided, the temperature adjustment jacket tank 20 can be
guickly cooled by supplying the heat medium stored in the tank
to the jacket portion 18. Accordingly, the cooling tank 14 is
provided with a heat medium carrying-~out pipe l4a connected to
the heat medium supply pipe 18a for supplying the heat medium
to the jacket portion 18 and a heat medium carrying-in pipe 14b

connected to the heat mediuwm discharge pipe 18b =0 that the heat



provided with a heat nmedi um carrying-out pipe l4a
connected to the heat nedium supply pipe 18a for
supplying the heat nedium to the jacket portion 18
and a heat nmediumcarrying-in pipe 14b connected to
t he heat nedi um di scharge pipe 18b so that the heat

9 nedium supplied to the jacket portion 18 can be
returned. And, a carrying punp 28 is provided to the
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in the cooling tank 14. The internedi ate tank 16 of
t he rhenbhadicametiiaite bankpt®vislied twiokhfohesheninadghe heat
equi pnent 22 or the cooli ngb equi pnent 24 provided to .
medive hEa itepPeTAuL? PRding baiowsmghehmE the heat medium

descri bed above. Accordingly, the tenpetature of the
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Thug, usage of the heat medium stored in the intermediate
tank 16, which stores the heat medium having temperature varying
to a high temperature or to a low temperature relative to the
temperature setting of the temperature adjustment jacket tank
29 over time, can be changed by relatively comparing the
temperature of the temparature adjustment jacket tank 20, the
temperature setting of the temperature adjustment jacket tank
20, the temperature of the heat medium stored therein, and the
1ike. When, for example, the temperature of the temperature
adjustment jacket tank 20 is lower than the temperature of the
heat mediun stored in the intermediate tank 16 and it is desired
to increase the temperature of the Lemperature adjustment jacket

tank 20, heat energy can be effectively used by preferentially

using the heat medium stored in the intermediate tank 16 over
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adj ustnment jacket tank 20 is | ower than the
tenperature of the heat nmediumstored in the
intermediate tank 16 and it is desired to increase
the tenperature of the tenperature adjustnent j-acket
tank 20, heat energy can be effectively usedby
preferentially wusing the heat nediumstored in the

_internediate tank 16_0 10 the heat nedium stqred '
thie BERT HE PG TURIHATHES 1 kCIDS T RERFREEN X fhon THERET,

when, ERR Ak Sr it bt HEF R e 870 PREhabS T Bl fens
20 -gtﬁ;gﬂgg%hémﬂéﬂ&s&ggggegﬁet@fk:ture Og ﬁu%di&ndseéﬁfe%? in

ncr ease enpera

the Rﬁ@%&%ﬁﬂ%@ee“géﬂﬁtl@ﬁhcﬂ ac detlle 2010 ﬁl%i NGcrease

actiron 1s perfornmed by quickly increasing the

the E%HEB%&%RM&% 8k the ¢ %fhig&ﬁ.‘fa@tdﬂae adfeehennt § hakkettdmnRo,

using the heat nediumstored in the high

a cdoe.l’mﬁj atatriert ank pk? fantheds Wiy i inge dyh e theatasiedi Ghet o
be supplied to the jacket portion 18 to the heat

tempeatitiames bErdue itempes Atumer adiuatecnbfied@thtank 20 using
certain timng. Wth this operation, a t enper at ur e

the perdi aRd ik EIreldjiusitde Judhdiemprraterendonk A2 and

relation to the t erature

smm ae et et e £ spbied be he Saget portion

18 th B 5#““ o dmate agveedst s at 2
| t k te,t
o1 e e LRI et e s

can@ QE ahedal® {lﬂae% ?E %ggﬁﬂbkb@ SUPR] ¥t B PR thed ér@feratu re

supp yi ng the rumto the jacket portion

sett%.% carhBal pPedlyFeEar EtRythatPtRes LG then meamém the
heat nmedi um di scharge pipe 18b so that the heat

te ﬂmmé igthdm Hhe:eckednk @0 tipreddexhn be
returned. Then, a carrying punp 30 is provided
Accordingly, likewise the heating tank 12 and the cooling
tank 14, the intermediate tank 16 is provided with a heat medium
carrying-out pipe 16a connected to the heat medium supply pipe
18a for supplying the heat medium to the jacket portion 18 and
a heat:‘medium carrying-in pipe 16éb connected to the heat mediun
discharge pipe 18b so that the heat medivm supplied to the Jacket
portion 18 canbe returned. Then, acarrying pump 30 is provided
zo the heat madium carrying-out pipe 16a to carry the heat mediunm.
in the temperature adjustment system 107 arranged as
described sbove, control valwes 32, 34, 36 are provided to the
heat medium carrying—ocut pipes 12a, l4a, 16a, respsctively so
that a tank for supplying the heat medium to the jacket portion

18 can be selectively specified. Further, the heat mediuam
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to the heat nmedi um carrying-out pipe 16a to carry the
heat nmedium In the tenperature adjustnment system 10
arranged as described above, control valves 32, 34,
36 are provided to the heat nedium carrying-out

pi pes 12a, 14a, 16a, respectively so that a tank for
supplying the heat nediumto the jacket portion 18
can be sel ectively specified. Further, the heat

medi um 11 di scharge g@ges 12b, 14b, 16b are prQvi g
dischitrhecpineol 2pal 148, axp Rroygged i tdh CRPE FGpeFRlres

and cl osed in corresponde o.the control Lve
32a,33423436386 Wmé‘é'bé’(ﬁef 3’&%}1%‘% Eﬂé\tcltoﬁ?dh%ﬁt ?Bﬁ%‘%?‘“ce

to TRA RIS o a3 The TonRT el 8e (I;\-'g@%tnggi@t haee
me dmp& %f ﬁa@%@g'\%ﬁ%t hﬁén{%‘ﬁa @@Ep@eﬂh&gﬁt Wel Gl iiRat medium

I men e varil ous types

fiQf caPLAdd N6 taeh 6 eRiniangank.-
Carrg ‘{’1&{%{’;@% aturggd%%'gg?uloncﬁeans 12T, 14T, 16T,

1Blior@l eniE Ovhslesk 410 hd@i@RpwWeh s Grd hedsramidsto in the
respectively, and a tank, In which the heat medium

embod@ e tysedy be sheieds typ&slcefi:ifédidbytl’ai’t aapuls@ msed for
means 37 which determ nes the tank by conparing the
heatiiependt toediof.t he heat nedi unms detected by the
erature detection rreans the tenp t of e ,
e%é‘rtaﬁm et HeRe d5EREEOF DPENS, %i'? E@%’ 18T
The | arger tenperature diff.
aro PERPSARHLI® CRSGAPPIE - %?@Q%SHSS ejr%e and 2
cool i n ' e EQL: Eter@@@tllérc%ed
tank,gd nt‘ﬂ%‘“ﬁr’b% St ea% %%tda Bebﬁé]e\r{m{&/g% egw fed to heat
2 rE@%ﬁ eré&ﬁﬁ%st DRe LRMRGH R D aring
bya’f‘he QJ m& cordi ng to e t enper at ure adj ust nment
the Eé‘ﬁb&%é@res of the heat mediums detected by the tempsrature
detection means, the temperature of the temperature adjustment

jacket tank, and the like.

The larger temperature difference between the temperature
setting of the heating tank 12 or the cooling tank 14 and the
an environmental tewperature is, the more The amount of energy
required toheatoxr cool theheat mediumorto keep the temperature
thereof. According to the temper‘a.ture adjustment system 10
arranged as described above, the temperature of the temperature
adjustment jacket tank20 canbs adijustedby preferén‘tially using
the heat medium stored in the intermediate tank 16, which does
not require ensrgy to store the heat medium, over the heat medium
storedin the heating tank 12orthecoolingtankld, which requires
a large amount of energy to store the heat medium, Accoxdingly,

the operation for heating the heat medium discharged from the
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arranged as descri bed above, the tenperature of the
tenperature adjustnment jacket tank 20 can be
adj ust edbypreferential l yusing the heat nedi um stored
in the internediate tank 16, which does not require
energy to store the heat nedium over the heat nedi um
stored in the heating tank 12 or the cooling tank 14,
which requires a large anmount of energy to store the
Jadeat pediiem 1A8ceer dhaghyatikige taper ari eo &oprédaténgined
t he heat medi um di scharged fromthe 12 jacket
+ empeirtitoralBn s vedd e flidat hagt teedd ulstop bl g Edemerhs hedting
tenperature instead of the heat medi um supplied from
tantthéd2hbat ting jackic prrdonhd b arkere porabadiongfer cheling
operation for cooling the heat_ nedi um supplied from .
the peat aering Tuond 1ed gﬁamcifh% apaeing ta@&o}‘géﬂe‘dﬁ# gapacity
heat exchange to redet erm ned tenperature can e :
SuBEREEEULOALERT GTHRIANI% RE: ByPEOTRLREN 1S HUKET AY AR
cooling, ca e d. d  Ust |
be FEANe L Bogr PRRNEE b R APCSo ity B0t el an

t-ar usj.n enper ature adj ustment system 10
coo&?&ékégg gg gg%@%%@éd above wi |l be explained bel ow

as Methadsas® adiatstting phedtenpenatheetehpdeat apperature

adj ustment jacket tank 20 is of a substance easy to
adjbe taiendrigt Kayt ek Pe nsinodhe bemperabses sfaRsppept systen

product therein is of a substance uneasy ., to bel
10 greanggdopSeleRpriPeP RPQYs Y ht L dafiEdingd belay,as to

exanpl e of a case that the product s of subst an
2 caheyBatoERel PEPRIH 1 P R AR T PSOPOR Ty Joket

Fl . re, Fi.g. 2Ais._a,yi ] LONre
ank et SE culiIPRGE eetvort FE ROGHEAR e oBpdrafiee

1 Lhehealingpl © (8 £O0h1 10 of alkubdtaded Lheas
ancfl %t eclra%rgd?giég ggnﬁﬁloé&:t h%ﬁ?errper at ucF e of a product, Y
to be altered by exemplifying several examples.

First,anexampleofacasethattheproduatisofasubstance
easy to be altered will be explained referring to FIG. 2. Here,
Fig. 2A 13 a view showing the relation between the temperaturaes
of the heat mediums storsed in the heating tank 12, the cooling
tank 14, andthe intermediate tank16, the temperature of a product,
and the temperature setting of the product, and FIG. 2B is &
graph showing the relation between the behavior of the
temperature changes of the product and the intermediate tank
16 and the tanks in which the heat medium is used. FIG. 2 is
a view showing an example when the product is heated.
A5 can be seen from FIG. 2A, in the embodiment, the

temperature Ty of the product is higher than the temperature

Ty of the heat medium stored in the intermediate tank 16, and
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and the tenperature setting of the product, and FIG
2B is a graph show ng the rel ation between the
behavi or of the tenperature changes of the product
and the internediate tank 16 and the tanks in which
the heat mediumis used. FIG 2 is a view show ng an
exanpl e when the product is heated. As can be seen
from Fl 2A, _Lp. th i . GNReLALHr €ndR £h
theoi:e’i“ﬁgrg;;ggﬁc?efqglﬂggﬁ%?%?ﬁglﬁen ?ﬁé:‘td{& g%p!ér at u‘?’gé Tb of °
di Y shpiedasl {18, igHphed aterkask the
temgggalggg{atEg'terrperatsureasse'tti ng Ts of the product is
tempegBetrkhe] dhecnd gRAFAIUI® The ivenpiirattage seitning Ty,
order-"to increase the tenperature To of the product
it 19 phhe dreiier abulresiselidd nhe T enperatonpr B ehdlleeadpusting
i ncrease the tenperature To while adjusting the
thet esppeabineeqraadoat off the temperature To off thgeproduct
product wusing the two tanks, in which the heat
us imgdihmE walcrkst el ¥PACH e haph Medd MBS YRR TRPFGRER tET &5
and lower than the tenperature setfin of t .
I S
product s, quickl i,jhcreased by supplying the heat
of ﬁéﬁi BRPGRCE Fr?gﬁtiég erature Th stored in the
heatj.ng,tapk 12 to l.acket | tid quifteca
{enbaratur &°81 SERBF BLar TF e3EnGh (b A Ape albrecY
; sedt 681! : héEi LR PeAhY L8 sehbbREture
ma(rrjle_gg);ﬁa)og‘grgkl g?%ﬁ?ég%%%a%@u?g TI - After thfagﬁ b _
™ $EIPE i‘rFEﬁeTl?eQEiﬁ?%a%@%%ormga&ketqwm@emeamtil
enperature (Ts- TlI) , the heat nmediumto be supplied

thel Qekiperhackal o POFLS Grodifet Teamiianed bottpebattre (Ts -
medi Um stored in the internediate tank 16. Wth this

7.} ORI S iGN Lokbe eN&h age ttepeecatoeesettihg Tday a certain
medi um renmai ning in the jacket portion

tempexature T1. AFter the temperatura To of the product reaches
tothe certain temperature (Ts— Ty) , the heat mediumto be supplied
to the jacket portion 18 is switched to the heat medium stored
in the intermediate tank 16. With this operation, the average
temperature of the heat medium remaining in the jacket portion
18 is lowered and the temperature gradient is adjusted, thereby
the product can be prevented from overshooting in relation to
the temperature setting.

Next, an example of a case that a product c:f"temperature
jower than the temperature Tn of the heat medium st_ored in the
intermediate tank 16 is heated will be explained referring to
parts FIG.3AandFIG. 3B. Note that the embodimentalsorelates
o the case that the product is of a substance easy to be altered.

Tn the case of the embodiment, the product is heated by
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18 is lowered and the tenperature gradient is

adj usted, thereby the product can be prevented from
overshooting in relation to the tenperature setting.
Next, an exanple of a case that a product of
tenperature |ower than the tenperature To of the
heat nmedium stored in the internediate tank 16 is

heated wi || be expl ai ned referring to parts FIG 3A
and FI G 3B. Note that thee | so rel ate
suppy ViR Eé’seehﬁﬁ’étm? mﬁr%ﬁ%ta Re uimete gk 16

- Bl it AT
readh@ld ego F{HI%L 3l €oFabke %att Rebfgmi %5§&d in the
unt | et er‘rp

portion erature To of the product

int%‘?ﬁ@%ﬁ%ﬁ@tiﬂ@l@ enmagiAtdy @ 4P, ehehbotheali ieeh besupplied
stored in the intermediate tank 16. Thereafter, the

to hﬁatjaaﬁe@gadﬁlw $HPD | 95 t &Rt e ftaeketapasediom Hored
Is swtched to the heat nmedium stored in the heating

in tlenked 2 iagcaniete dhé ghreodubt Hrodventt ingontiyupeat gdeated
until the tenperature thereof reaches to the certain
unttdripes semperatise therpofAfearhes éotrérﬁaee:amm tpgpgrrature
the product reaches to the certain te ture

(Ts T )T) - théfﬁéﬁtt%&WQW%r%lﬁﬁpPifeﬁhet ? @%&heﬂ to

portion 18 is sw tched bac tot heat rredlu
theSFRF R FERRE el oot St RAREHT O 5o supRLied

%o t?reta Fatieerhor f%”ressr#?@rg%%c’gﬁtﬂh d Y ol

oo SISyt RUSAE Sasieiin, oo
avetoﬂa%eegﬁgegrﬁeﬂkgvﬁ] SBQKE&Q% x'n@diﬁrh %tdn%ntl(?zgt P8 the jacket

an exanple of a case that
oﬂ:ﬂrpql@tlé 9 Rfar@asHbS! AMEL temperature gradient of the

temperature Tp of the product is adjusted, thereby the product
canbe prevented fromovexrshooting inrelationto the temperature

setting.
Next, an example of a case that a product is of a substance

uneasy to be altered will be explained referring to FIG. 4A and
FIG. 4B. Note that the drawings are arranged similarly vo those

of FIG. 2.
In the embodiment, the temperature adjustment of the

product is similarly performed to the case that the product is
easy to be altered. That is, a method employed in this case
is such that the heat medium stored in the heating tank 12 is
supplied to the jacket portion 18 until the temperature Ty of
the product reaches to the certain temperature (Ts - T1), and

the heat mediumto be supplied to the jacketportionlBis switched
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uneasy to be altered will be explained referring to
FIG 4A and FIG 4B. Note that the drawi ngs are
arranged simlarly to those of FIG 2. In the
enbodi nent, the tenperature adjustnent of the
product is simlarly perforned to the case that the
product is easy to be altered. That is, a nethod
enployed in this case is such that the heat nedi um

o APRESC AL, DAL, 1y AR B 0 D e
Cempsauetoaclint R SEBLELLATIR 312 (il

it cporbeofoudfd itheistighedr A8atingheadent pRBELYALAL L 8G\ese
in the internediate tank 16 after the "tenperature To

casqmpedesdloss bé thendereatingechIBactdtist i A0k olucts.
it can be found that simlar heating can be perforned
i n Nepdseancasemplegdrall esprofiuchel aldferi mgostance uneasy
characterjistics of the products . Next, an exanple
to b, aligrsdoandt the sempesabyraned whkekyis tower than the
erature of which is [ ower than

temglrathis B0t Pl THRST HobthamrtoRan i it cltermRdate
tanit, WITP R kot i Yare ot A S o S Mo 56.

PR ohBodfifeRy LandR dld B8 1dnieRly (ERe ATl eq,
the hSa® WRINEoE LA RIACKERRBOALLPR o) ARADE  REAL Wl ing

tankSisNGudia ikeato FRY URdidd ﬁ%f’t;itﬁgf Rt hel g%@;%%i%@g.

the tinme required for heati t he "amoun

Althbeafh fedidlanweubds HeLTb A HRE.. tRE GHHRY ¥sinklcHS heat
advant ageous in efficiency to heat "'the product“using

medibivein hbatimedined sty eank ¢, hehdeahbnediitied for TBating
and thlfea gmgﬁg;: lér:?tha heat mediumwouldbemuchmore. Accordingly,
it is advantageous in efficiency to heat the product using the
heat medium stored in the' heating tank 12. The heat medium
supplied from the heating tank 12 to the jacket portion 18 is
stopped at. the time the temperature Tp of the product reaches
to the certain temperature (Ts -~ T;) and switched to the heat
medium stored inthe intermediate tank 16. With this operation,
the temperature gradient of the temperature Ty of the product
is adjusted likewise the above case, thereby the product can

be prevented from overshooting in relation to the temperature

setting.
All the examples described above are explained as to the

case that the products are heated. In contrast, a product may

be coolad, byreplacinganoperation for supplying theheat medium
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supplied fromthe heating tank 12 to the jacket
portion 18 is stopped at the tinme the tenperature To
of the product reaches to the certain tenperature
(T$ - T1) and switched to the heat nmediumstored in
the internediate tank 16. Wth this operation, the
tenperature gradient of the tenperature To of the
product is adjusted |ikew se the above case, thereby
storde pr sdecheztnng berdr é2entd ethd jamkevepshodin A¢ whth the
relation to the tenperature setting. Al the
Ope Ry ahPh 0¥ SR LYEddabbeechapt Baplan fadres! do the cooling

hat t.h d heated, | :
Ean B RTS Te P bEIETA oa ThBY & aic PRGARLBRR At 4B PHIRLE
| yi the h di 1@ st d j he heat |
R b e R i R NG T
| vi ! AL Ui
o1 g A, MR8 U S0 L 0 00k 0
tenGed BB fe Af oF ‘Eﬁﬁegégétaﬁnédﬂﬁﬁdg‘l?tzreﬁgiﬁhtl‘lé Hrdrmediate

subst ance-easy to tered and t tenperature To

tanfi g)hi ghcdS1dd drethé hatind Heat heapeiatingeTThhalht P Lower
heat nedium stored in the internediate tank 16, is

tharc oheede dmpd et Uy akfieersald itvg FELG.Wé.ch is | ower
than the tenperature Tb referring to FIG_ 6. In the
entdodithentnbodingrodibe psodected bpodegplysngpl idng the
heat nediumin the internediate tank 16 to the jacket,

heatpamedigm ingthatirterreedbapervank ¢ Tgoothe ke el martion
reaches to the tenperature Th of the heat medi um

18 uprledha tewperitdediacd thehpuoguctharaghesr Lot ke

heat nediumto pe supplied.to the jacket ortion 18
Cemperafitie Had Ot ot ﬁehﬁggtm aPIEhﬁEE’B%’@dW nt%?gei‘“c ate

canf FBK | Wt OOR LNOCRE BT nd S GREL WS Y PED e sacker
portion 18 is switched to the heat medium stored in the ¢ooling
tank and then the product is continuously heated until the

temperature thereof reaches to the certain tempsrature (T, +
T:). After the temperature Ty of the product reaches to the
certain temperature (T, + Ti), the heat medium to be supplied
to the jacket portvion 18 is switchad back to the heat medium
stored in the intermediate tank 16. With this operation, the
heat medium remaining in the jacket portion 18 isheated, thareby
the product can be prevented from overshooting in relation to

the temperature setting,

Conventionally, when a product is heated or cooled, the
heat medium stoved in the heating tank 12 or the cooling tank
14 is used in any case. In contrast, when the heat medium is

stored in the intermediate tank 16 whose temperature is not
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tenperature thereof reaches to the certain

tenperature (T9 + T1). After the tenperature To of

the product reaches to the certain tenperature (T9 +

T1), the heat nediumto be supplied to the jacket

portion 18 is swtched back to the heat nmedi um

stored in the internediate tank 16. Wth this

operation, the heat nediumremaining in the jacket
adjRekkliorndBths heat atkdilifrebyred ey phedyet eepBdbfte tank

prevented from overshooting in-relation to the
16 ienpssdtas &nSeid isngoddagvent ithaasdnys anrentacprioghictas the

-is heated or cooled, the heat nmediumstored in the
conWeattii.ogalamk 102ier cahebeoobtagnednwhila rgdustndi hhe

any case. In contrast, when the heat mediumis
nangfacy Hing aeoimt efnedildic tEIPR TEEURERA Y, BRIl QF & 1ov

is not 17 adjusted and the heat nedjum stored _in the
teTPREBEHES BPRS MRAR NN Gh FESHLRS S ﬂdlt%@ee?ms‘a‘? ot enerdy

. .the sane nt. of heat as.the convenii . calofi
vithof PETHTAtHEG G POCFEd.EPTaRenar tRak, fa, bf Taghibvea,
ano of _a_hij t . ' a
Fonbar R upos P (RTINS d T 4B Pl rarure
ad 195t RRRLI%ysithof fi6S Ydeddtad AvARSI@Y W8N B8 ekpeeined
can be ach’l eved. Next,” a second enbodi nent according

refboriRg £E8NPRY AT eNoBd i R EnotS AR M e Bheaprpaents of
invention will be explained referring to FIG 7.
theNeerpehatuaknaghusthehbesgstangenentsiiog tohthe second
t enper ature adj ustnent system according to the second
embetghadinteate ate shmesanehass ¢ dsthoftanpenadmsr adjpstment
adj ustnent system 10 according to the first
syseamodlnertostiong to the First serdeedhinaty shaye in FI6. 1.
portions show ng the same arrangenents are shown _by
Accpetiangiat Fhepe st kombs APWE B RN BRI Rar € Shown

reference
by reference numerals obtained by adding 100 to the reference

numerals shown in FIG. 1, and the detailed explanation thereof

is not provided here.

The temperature adjustment system 110 of the embodiment
ig characterizedin that a heat absorptionmeans, a heat raddating
means, or both of them (hereinafter, they are refexrred to as
a heat absorbing/radiating means 115z as a whole) are connected
to an intermediate tank 116 so that the temperature of a heat
medium stored in the intermediate tank 116 can be adjusted. A
carrying pump 115b is provided to a pipe forming a clirculating
path 115 to connect the intermediate tank 116 to the heat
absorbing/radiating means 115a. It is assumed here that the
heat absorbing/radiating means 115a specifically indicates a

means such as a heating tower or a cooling tower fox enabling
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nunerals shown in FIG 1, and the detailed

expl anation thereof is not provided here. The

tenperature adjustnment system 110 of the enbodi nment

is characterized in that a heat absorption neans, a

heat radiating neans, or both of them (hereinafter,

they are referred to as a heat absorbing /radiating

neans 1l15a as a whole) are connected to an

internediate tank 116 so that the tenperature of a
heathbed orecbeisd ot e pdheoiméerwiedlatatiank dilbegan As

be adjusted. A carrying punp 115b is provided to a
desqtileed oalpong, aloé rtampdraigargadh d iSrdadagbmrectbe eore

internmediate tank 116 to the heat : ]
effetisbv ol ngdi tad dy memoing. the 3urapganmnt héfleleh is

that the heat absorbing/radiati n% ans

C

115a .
capapte o ediPFEHAEI M SSTROLRIATE BhcHIe 807 tBIniHg stored
n QP RERBILECRATN ALl Wi TS APFRGdnbrgy o pcs Alount
d [ b t
of SV Or Rt Hlps DEohEMEREOS L BRts Fal e et Roknes
opes?éff‘&’:gm:ln #Edé Hapaphe Pixadpsind G ddiferature
enperature of the t he

heat nedium stored in

adj St AE dvaten Bk ok d 8ecoiR SRO5@RMML AtREBddms 15 said
anount Of energy- Note that regarding to other

as thle @aﬂEBEﬁtare o dipts tropet ayrtrent WOr &aageairfeed, thadfirst
the like of the tenperature adjustnent system 110 of
embddianeec ofels ertiesld rebuive t he sane is said as the
terﬁfr}?ture adj ust nent system 10 accor
r

fi hRRRhEIRS @Efed Bdrhbdieiey to%ggxg%égqﬁgeerature
203 Lo St B U T LR RO BIIRL con
ach ST Ehaanar oy Sk Wng BHEAE L B8k dd iR SR TLL M P rure
adjustment system. The energy saving effect will be explained
below by showing examples using specific numerals.

The following examples relate te a case that a product
of 100°C filled in a tank having a volume of 5 m’ is cooled up
to 0°C. When the specific heat of the product is 2[K J/kg*C]
and the unitmass thereof is 500 kg/m°, the amount of heat raquired
to cool the product is as shown in the follows axpression.

2 x 500 x § x 100 = 500 {MJ}] .. (1)

Then, it is assumed that the temperature of the heat medium
stored in the intermediate tank at a certain time is 80°C and
half the temperature difference between the product and the heat
medium can be cooled by the heat medium in the intermediate tank.

Thus, a substantial cooling temperature ls 90°C and the amount

of heat necessary to cool the product is as shown in the following
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adj ust nent system The energy saving effect will be
expl ai ned bel ow by showi ng- exanpl es using specific
nuneral s. The foll owi ng exanples relate to a case
that a product of 100C filled in a tank having a
volume of 5 mB is cooled up to OC. Wien the specific
heat of the product is 2[K J/kgCl and the unit nass
thereof is 500 kg/ nB, the amount of heat required to
cool .the product is as shown in the follows
SXPERSF88ron. 2 x 500 X 5 X 100 500 (MJ) (1) Then,

it is assugeg 5@?t t§ @i&ggfpf th Peat.ned!um
I n

stored in the erne a cert ntineis

80CWiaad i thas fastsmetmeﬁpeé a_mgﬁe tﬂefafnﬁﬁﬁﬁcsf %@%‘&@1& PSuer,
product and the heat nedium can be cool ed

whipbais nesljuimdc fdwe & ntcerineditat eopatiee tﬁbuémoant of heat
substantial cooling tenperature is 90C and t he anount

of Y0 Nat Iheks by abosbol 31 hditpreduequiseaseahaie dooler
the followng 19 expression. 2 x 500 x 5 x 90

Lo geptwpg the a('@j-‘%é’ﬁ PeaftsofseBRad heda thatethwple, the
wmo B 5 EeEel A S e b “éééér{xﬁé Facad
omof oy B il D LS BES Bt " R ane
SO S Rl e AU SRR D
or d8kesgee a&@péx@dﬂfn? A h%hihb'@lafféggéeﬂtﬁfguﬁf NYe

t he energy consu ion naturally 1 ncreases

intdeasdhses ﬁé@mndhegr@@u&bﬁoh ndf it CAAPSS H=8rfd Lh%ny
internedi ate tank, the reduction effect can be

casebtained in any case.
Further, when the intexmediate tank is provided with the

co0ling tower 3% in the second embodiment, a much larger enargy
saving effect can be expected even under the same condition.
When, for example, the temperature of the heat medium in the
intermediate tank is cooled from 80°C to 50°C by the cooling
operation .in the coeling tower, the temperature of a product
can be cooled up to 75°C by the heat medium stored in the

intermediate tank. The amount of heat required to cool the
product of 75°C to 0°C is as shown by the following expression.

2 x 500 x 5 % 75 = A7H(MI] .. (3)

Accordingly, it can be said that the amount of electric power
consumed by the cooler is about 109 kWh., When it 1s assumed
that the amount of electric power consumed by the cooling tower

to cool the heat medium in the intermediate tank is about 5 kWh,

the total amount of electric power consumption is 114 kWh, from
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Further, when the internediate tank is provided with

the cooling tower as in the second enbodi nent, a

much | arger energy saving effect can be expected

even under the sanme condition. Wen, for exanple,

the tenperature of the heat nediumin the

internmedi ate tank is cooled from80C to 50C by the

cooling operation in the cooling tower, the

tenperature of a product can be cooled up to 75C by
whidie theah wed @z | ared t

anount of%eﬁisﬁiﬁegh%ﬁéﬁ%}, ﬁ@,{%gg%g? g?gg%%h&an

thal 0f GEid SefbcsHOWRe @ﬁ;&fﬁﬁe@iﬁ OY&PEn @XRLe IO tBeXFirst
500 x 5 x 75 - 375tHJ] (3) Accordingly, it Can be
embesdimkrnthatant be ahbabheo! aieesd MitpadehongansyHeBs e is
~_the cooler is about 109 kWh. Wen it is assunmed that
diffeerHnsure dfn fteict r9as eolmyendivsuned the tdrer ioeoitend
tower to cool_ the heat nmediumin the internediate
LEmReRAE YIS ARG W Intewagiate dnihtanst tdiedrditdal
ower. con tion is 114 kW, from 20 which it_can
tmﬁ?%% ﬁ%ea Sale PG MRy RCePRRETY IYFEIY tafdpct can
t.Of ¢ er.at adj ust ment stem accordi ng
be a%%ﬁﬁ"gedf i%&éz&déprﬁasosdion%ﬁimé‘l‘a %mpoaoqag%x.};g&. Not e t hat
al tTailgh 1t Eteid etle istmn@idy @fethealr®d aitd chhbeteR88 the
dependi ng on the environment tenperature around the
Temp anadruredadi ws tramkt and enleegiyrddald L nierpeh e hboeeefxapd e
heat nedium the energy saving effect can be
achi eved regardl ess of those tenperatures. Table 1
shows the susmary of the relation between the

tenperature adj uatrnent and energyaccording to the
above exanple. 21 Table 1 ‘
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Tank Amount of Cooling by Cooling by Cooling Amount

of Tot al

Ener gy

condi ti ons Power

of Heat

Meditnti

Heat Anount of Power Anount Saving Cooling )
I nt ermedi ate Modiumin Heat by Consuned of Effect
Tower Tank cooling Heat by cooling Consunmed (kW)

tank nmedi umin equi pnent
Tank (M 7) Conventi onal

Power

Type (Wt hout

n

Cooling (kW) (kWwh)
| nt er medi at e

Tab1400- 30 500 145 145 1 Tank) Wth xnteznedi ate Tank
(I_n't_lg!_lO ] - 1 b0 131 ISFI_ 0.9 IEW
Tank 80C) amdlht Re | BdENEY at Ecdahky BAY EddlineCOdl bt TAWE Ro@1 Energy
100475 75-3p 375 109 114 0.79 Initial [Tenperature,; )
conditionsSOC) r@RrAF dEBEtibaGn D pRe: acCof shcsy bo (thger Amount | Saving
tenperature
Cooling Intermedizte | Medlum in | Heat by Conzumad of Effect
Tower Tank Cooling | Heat by cooling Ccnsumed'
{kWh) tank madivm in | equipment | Power
Cooling {kWh} { XWh)
Tank {(MJ)
Conventional
Type {(Without
Intermediate 100—0 500 145 145 1
Tank)
With
Intermediate
Pank (Initial
100—90 90—0 450 131 131 0.9
Tewmperature;
80°¢)
With
Intermediate
Tank  having
Cooling Tower
5 100—735 75—0 375 109 114 0.79
{Inirial
Temperature?
5Q°C)
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adj ust nent system and the tenperature adj ustnent

nmet hod of the present invention, an energy |oss and

the variation of a tank tenperature can be

suppressed. Although it is explained in the

enbodi nents that the heat nmediumis liquid, it is

not al ways necessary that the heat nmedium is liquid

for enbodyi ngt he present invention, and the

heatmedigisrr tbyd beb @és, ddtcbdhiisngase, thdecagantdinge

punp provided to the piping may be replaced with a
adtastyény dyateon andethé Kem22aae B8] CathsEDeShod oA the

tenperature adjustnment systemw th a tenperature ad]
preseneninyerkeen ¢ @tk cherdydioast phg Ehr WergsdanupE dftank

a product to a tenperature setting and for adjusting
CeppRr R EHper 5E0r B2 oFUPRRRSHPBduct by suppl ying a heat ed

or cPtrubRal: MEUMNL A ihockebrPRtlineRt8ftidethe heat
tenperature adjustnent jacket tank, the tenperature

meddid SteTeDgu S S HEN £ QBRI 4 Bidigs ackeakbany tlanktheheat mediun
storing the heat nedium of a tenperature kept higher

isfhamidhiod enpedad tiy eheetrtdargit Ancent iy, sadkhidreat mediun
storing the heat nediumof a tenperature kept |ower

mayham ghe. t dhpaidiaicasset tiheg camryimge pHEgi REEVI@AR to the

_ for storing the heat nediumof a tenperature whjch
pipéngobaxdpestrenlasadr whghng FEEWFARIt Rel PEnDRE ajcﬁlf%-

of the heat medium stored in the heating tank and

the tenperature of the heat nediumstored in the

cooling tank; a tenperature detection neans provided

to each of the jacket portion and the respective

tanks; and an adjustnment nmeans for adjusting the

tenperature of the
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product by selecting any of the tanks including the
internmedi ate tank based on the tenperatures detected
by the tenperature detection nmeans and supplying the
heat medium stored in the selected tank to the
j acket portion. 2. A tenperature adjustnment system
according to claiml1l, wherein the adjustnment neans
supplies the_heat nmediuns stored in the two tanks,
WHEAT\hEchE&{¥FR The heat mediuns whose tenperatures are

respegt Lughychtaher aafdstest bhabehheitenpetatpeeature
setting, out of the heating tank, the cooling tank,

adjuaRthebi€ ddreer t@dk Bbe adZhstiainky tBe tAmpenpenat wie product
adj ust ment system according to claiml or 2,.

to awhemeératines isdtErimedearefbankdonpi g dhehdgmperature of
absorption neans or/and heat radiation _neans far

the gdiodstinyyt Repperbesat uneatef PheRd fEitumesiorede 2
inthe internediate tank. 4. ‘A tenperature .adjus n
JackaisPORFABEGYHIGRS. FETRRFSENES SREPaRTRE S Ty el kne

wherein t a%s%hnent neans, Slﬁ@ii es the heat
TR RS FoPER r‘t_ EYSHER, FEHPATE Tk to the jacket

PO AL dY eLAKSY akbyi0¥aind A b RRHI IRALatetpesd ture

in the hea A

Ing tan or the cooling tank. 5.

kepd SIRAIA! Widnadines i@ide rivhiad ofttsuipnl ying a heat
P medi'um whose te?ebr ature is set higher than a

t erpedaling tepktionstoriagidm PRREMGHHRGL Temperature
tenperature is set |lower than the tenperature
kephekq

ey e Hhse KRETRIFAGTOE SR Sd}9ist i ng the

te'ﬂ%efi%h J@ﬂe@i&dﬂ%tf&@é{&irﬁj‘mfeawﬁ sidirg of a
the netho conprising a step of adjusting the

tem%@f@@h?é WHtEL i add et adafetedr astiiciandiany thecween the
enperature thereof is adjusted by using, when
temperature of the heat medium stored in the heating %ank and
the temperature of the heat medium stored in the cosling tank)
a temperature detection means provided to each of the

jacket portion and the respective tanks; and

an adjustment means for adjusting the temperature of the
product by selecting any of the tanks including the intermediate
+ank based on the temperatures detected by the temperature
detection means and supplying the heat medium stored in the

selected tank to the jacket portion.

2. A temperature adjustment system according to claim 1,
wherein the adjrstment means supplies the heat mediums stored
inthe two tanks, which store the heat mediums whose Temperatures
are respectively higher and lowex than the temperature setting,

out of the heating tank, the cooling tank, and the intermediate
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the tenperature of the product is increased, an
internmedi ate tenperature heat nedium having a
tenperature between the heat nediumset to the high
tenperature and the heat nmediumset to the |ow
tenperature and the heat nmediumset to the high
tenperature, and using, when the product is cool ed,
(the internediate tenperature heat nmedium and the
heat nmediumset to the low tenperature. 25

3. A temperature adjustment system according to claim 1

tan

or Z, wherein the intermediate tank comprises heat absorption
means or/and heat radiation means for adjusting the temperature
of the heat medium stored in the intermediate tank.

4. A temperature adjustment system according to any one
of claimg 1 to 3, wherein the adjustment means supplies the heat
medium stored in the intermediate tank to the jacket portiocn
preferentially over the heat medium stored in the heating tank

or the cooling tank.
5. A temperature adjustment method of supplying a heat

mediumwhose temperature is set higher thana temperature setting
or a heat. medium whose tenperature is set lower than the
temperature setting to a jacket portion and adjusting the
temperature of & product to the temparatuvre setting, the method
comprising a step of adjusting the temperature gradient of the
product when ths temperature thereof is adjusted by using, when
the temperature of the product is increased, an intezmediate
temperature heat medium having a temperature batween the heat
medium set to the high temperature and the heat medium set to
the lowtemperatureandtheheat mediumset tothehightemperature,
and using, when the product is cooled, the intermediate
temperature heat medium and the heat medium set to the low

temperature,
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