TEMPERATURE ADJUSTMENT SYSTEM AND TEMPERATURE
ADJUSTMENT METHOD OF PRODUCT BACKGROUND OF THE
INVENTION (a) Field of the Invention The present invention relates to a
temperature adjustment system and a temperature adjustment method of
a product and, more particularly, to a temperature adjustment system and
a temperature adjustment method which are preferable when a product
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is indirectly hested or cooled using a heat medium.

{b} Description of the Related Art

In the field of health foods and the like, a product ig
held in a tank, a reaction vessel, or the like for subjscting
the product to a fermentation reaction, an enzyme reaction, or
the like, and the tempersture of the product is addjusted by a
heat medium supplied into & temperature édjuztment jacket tank
placed azound the tank, the reaction vessel, or the like. WNote
that the heat medium supplied to the temperature adjustment
jacket tank is stored in tanks after it is previously heated
or cooled to a predetermined Temperature, the haated oxr cooled
medium is supplled to the product according to & Temperature

gstting. .
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 load of a product
varies over time, and a capability for heating or cooling the

product is set in the state that 2 maximum heat leoad is applied



to the product. However, when the product has a small heat load, the
heating or cooling capability is wasted. Further, there is a situation that
the accuracy of the temperature adjustment for correcting a small amount
of heat is liable to be deteriorated. To cope with the above problem, the
tank for storing heated and cooled heat mediums is provided to serve as
a buffer for compensating a heat load when a product is heated or cooled
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temperature change to a heat medium. The system disclosed in heated
JP-B-Pel 6396 mse@hduwam%m@éaﬁﬂedﬁﬁﬁ,’%ﬁfa‘&ﬁé’ﬁeﬁﬁﬁéﬁa’f@re of

e R e o s o
e
£ HBecHI indswetan bysuixity cok Weadrivith #hei NS Arhidrd | EHEEMERY, =+
e e 1 2 Sage o i e
CRERAREE N broit R X e o it s heated of cooled,
product can be realized with a high accuracy.

The system disclosed in Japanese Examined Patent
Application Publication {JP~B) No. 7-163%6 can be exemplified
as a gystem for adjusting the temperature of a product by applying
s temperature change to a heat medium. The system disclosed
in Jp-B-7-16396 uses hot water as a heat medium, and the
temperature of the product is adjgsted by changing the
temperature of the hot water. Jp-B-7-1639¢ is characterized
in that when the product is heated, the temperature of the heat
medium 18 increased by blowing steam to the hot water, and when
the product is cooled, the temperature of the heat medium is
lowered by mixing cold water with the hot watex.

Incidentally, the heat medium, which is storedinastorage
t+ank for storing a heated oX cooled heat medium and supplied
from the tank to a jacket portion, is ordinarily returned to
the storage tank again after it is subjected to heat exchange.

If a product has a large heat load when it is heated or cooled,



2 the difference between the amount of heat of the heat medium stored in
the tank and that of the heat medium returned to the tank becomes large,
thereby the temperature of the heat medium stored in the tank may
become unstable. Further, when the temperature varies as described
above, a large amount of energy is required to heat or cool the heat
medium stored in the tank back to a predetermined temperatuye. d3
thaccorafmpip rarrobjeBY 8EThe DR SERPHRENDSN RERF Shminat ¢ At meciun
aforesaid problems of the convenfional leqoiquG RNLIR PEMdA to the
STRARE AR Sd] %?rﬁe%?%yqscotnear‘fanld a temperature adjustment method of

8 Rreduchcapable of supReessing the emperaturenarfiorhef heatknand o
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effectively use a heat medium whose temperature varies over time in
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204 108 IsrReralusecadipstrasiidacket anknicludgs tem and a temperature
adjustment method of a product capable of suppressing the
temperature variation of a tank, and save the energy required

to adjust the temperature of the product.

SUMMARY OF THE INVENTION

Tt ig considered preferable to provide a means serving
as a buffer for suppressing a temperature variakion in order
to suppress the temperature variation of a heat medium stored
in a heating tank or a cooling tank. Further, it is considered
preferable to effectively use a heat medium whose temperature
varies over time in order to reduce required energy.

70 achieve the above object, a temperatgre adjustment
syétem of the present invention with a temperature adjustment
jacket tank for adjusting the temperature of a product Lo a
temperature setting and for adjusting the temperatuxe of the
product by supplying a heated or coaled heat medium to a jacket

portion of the temperature adjustment jacket tank, includes a



3 heating tank for storing the heat medium of a temperature kept higher
than the temperature setting, a cooling tank for storing the heat medium
of a temperature kept lower than the temperature setting, an intermediate
tank for storing the heat medium of a temperature which is not adjusted
and ranging between the temperature of the heat medium stored in the
heating tank and the temperature of the heat medium stored in the
cooling tank, a temperature detection means provided on each of the
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adjusting the temperature of the product by selecting any of
the tanks including the intermediate tank based on the

temperatures detected by the temperature detaction means and

supplying the heat medium stored in the selected tank to the

jacket portion.

In the temperature adjustment system having the above
arrangement, the adjustment means may suﬁnply the heat mediums
stored in the two tanks, which store the heat mediums whose
temperatufes are respectively higher and lower than the
temperature setting, out of the heating tank, the cooling tank,

and the intermediate tank.
n the temperature adjustment system of the above

arrangement, it isprefexable that the intermediaté tankinciudes
a heat absorption means ox/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

arrangement, the adjustment means may supply the heat medium



arrangement, the adjustment means may supply the heat medium 9
stored in the intermediate tank to the jacket portion preferentially over the
heat medium stored in the heating tank or the cooling tank. Further, to
achieve the above object, a temperature adjustment method of the
present invention for supplying a heat medium whose temperature is set

stbigber thanaempeaiesseliiag 1ofAheat medium whose égomgggature is

set lower than the temperature setting to a jacket portion a for ad?usting
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temperature between the heat medium set to the high temperature and

adiﬁ@ﬁ&&%é&ﬁ%%% the RhFRAerHeTdPthe heat npgdiyrirsptitt eat
i L PR BT s

Intermediate teniperature u

oxlaw HemperaierAesriginocodbe tamperatyre adiystment system apd,,

the temperature adjustment method having the above feature, the loss of
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the temperature thereof is adjusted by using, when the
temperature of the product is increased, an intermediate
temperature heat medium having a temperature betwsen the heat
medium set to the high temperature and the heat medium set to
thelowtemperaturaandtheheatmediumsattothehightemperature,
and using, when the product is ceoled, the intermediate
temperature heat medium and the heat medium set to the low

Lemperatura,

According to the temperature adjustment 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 is provided as a buffer, the
temperature variation of the heat medium stored in the heating

tank or the coecling tank can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS



BRIEF' DESCRIPTION OF THE DRAWINGS 5 FIG. 1 is a view showing
an arrangement of a temperature adjustment system according to a first
embodiment; FIG. 2A is a diagram showing a temperature relation in a
first case when heating a material easy to be altered; FIG. 28 is a graph
chart showing a temperature relation in a first case when heating a

materiat §asy 1o e altereds KiG; 34 is.2 diagram.shawinga lemperature .,

relation in a second case when heating the matérial easy to be altéred,;
aFIcs BBeista gapheohartsiowihng temperfiure relation ditvesecond case
when heating the material easy to be altered; FIG. 4A is a diagram

showihg & teffiberfitdre rERAMN N Vet Rs & WHERRERINGRS nigéaaion in
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relation in a first case when héating a material eas e altere
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heating the material easy to be altered; FIG. 58 is a graph chart showing
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easy to be altered; and FIG. 7 is a view showing an arrangement of a
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. DETAILED DESCRIETIOQI OF THE PREFERRED EMBODIMENTS
in a second case when heating the material easy to be altered;

FIG. 44 1s a diagram showing a temperature relation in
a2 first case when heating a material easy to be altered;
FIG. 4B is a graph chart showing a temperature relation
in a first case whan heating a material easy to he altered;
¥IG., 5A is & diagram showing a temperature relation in
a second case when heating the material easy to be alterad;
FIG. SB is a graph chart showing a temperature relation
in a second case when heating the material sasy to be altered;
FIG. eA is a dlagram showing a temperature relation in
a cagse when cooling the waterial easy to be altered; and
FIG. 6B is & graph chart showing a temperature relation
in a c¢ase 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 adiustment system



Embodiments according to a temperature adjustment system 6 and a
temperature adjustment method of the present invention will be explained
below in detail referring to FIG. 1. Note that it is assumed that the
embodiments described below show a part of the embodiments according
to the present invention, and the present invention may be embodied in
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_not changed, First, a first embodiment according to the temperature
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FIG..1. The temperature adjusiment system 10 of a product in the
s e SR e

8mbodiment s basicall aTahgsd SHER HE T it (FeS L temperatlipar show

a geiustmentiackeliank 22,10t whichthenpradyctis.held, M‘Ek%g%wggom

18 placed around the temperature adjustment jacket tank 20, a heating
anthriht2 rreceling tarkedd ian intermedistetarnkitd dnd edheaimedispects
circulating in these tanks. As described above, the jacket portion 18 is a
a8 5hAde PRCEASAFGHITY FRIBIMFEAURE ddpesthicet PIrket IARREAPRab S not
ché‘?l@ef&’f causing heat exchange between the heat medium supplied into
the space and the temperature adjustment jacket tank 20. A heat medium
supplipise 18a fEi safplsitheness: mediomdbigtie spmetampathetors

edium discharge pipe.18p for discharging the heat medium subj ected
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a product in the embodiment is basically arranged such that it
includes a temperature adjustment jacket tank 20 into which the
product isheld, ajacketportionl8placedaroundthe temperature
acdljustment jacket tank 20, a heating tank 12, a cooling tank
14, an intermediate tank 16, and a heat medium circulating in

these tanks.

As described above, the jacket portion 18 is a space placed
around the temperature adjustment jacket tank and has a role
for causing heat exchange batween the heat medium supplied into
the space and the temperature adjustment jacket tank 20. A heat
medium supply pipe 18a for supplying the heat medivm into the
space and a heat medium discharge pipe 18b for dizcharging the
heat mediun subjected 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 temperaturs set to the

temperature adjustment jacket tank 20, A heating esguipment 22



heated to a temperature higher than the temperature set to the
temperature adjustment jacket tank 20. A heating equipment 22 7 for
heating the heat medium stored therein to a predetermined temperature
is connected to the heating tank 12, and a carrying pump 22a is provided
to a pipe 21 forming a circulating path to connect the heating equipment
22 to the heating tank 12. The heat medium stored in the heating tank 12

Fisrkeplata predetepine r h.a process_in which the
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described above, since the heating tank 12, which stores the heat
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et erature adjustment jacket tank 20, is provided, the
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sudator suggl ing the heat medium to the jacket portion 18 and a heat
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pdPRYLon of the tank where the temperature thereof is lizble to
be lowered and returned to the upper pertion of the tank after
it is heated, thereby the heat medium stored in the tank can

be homogenized.

As describad above, since the heating tank 12, which stores
the heat medium wh::;sle temperature is always kept higher than
the temperature set to the temperature adjustment jacket tank
20, is provided, the temperature of the temperaturea adjustment
Jacket tank 20 can be quickly increased by supplying the heat
medium stored in the tank to the jacket portion 18. Accordingly,
the heating tank 12 is provided with a heat medium carrying-out
pipelZaconnectedtotheheat madium supplypipe i8aforsupplying
the heat medium to the jacket portion 128 and a hear medium
carrying-inpipe 12b connected to the haat medium discharge pipe
18b so that the heat medium sutpplied to the jacket portion 18
can be returned. A carrying pump 26 is provided to the heat

medium carrying-out pipe 12a to carxyy the heat medium.



18b so that the heat medium supplied to the jacket portion 18 can be
returned. A carrying pump 26 is provided to the heat medium carrying-out
pipe 12a to carry the heat medium. 8 The cooling tank 14 is a tank for
storing the heat medium cooled to a temperature lower than the
temperature set to the temperature adjustment jacket tank 20. A cooling
equipment 24 for cooling the heat medium stored therein to a

predatesmined. tegpemtuneis goanestiad o the eaehingtaMellde 300 dium
carrying pump 24a is provided to a pipe 23 forming a circulating path to
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medium stored, in the coqling tank 14 is kepf. to a predetermined
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23 and returns to the cooling tank 14. Further, the heat medium stored in
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medjum is discharged from the u%)er portion of the tank where the
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can be homogenized. As described above, since the cooling tank 14,

hesvhicddtorest the:heat mediuo Wihesedamparatukeiscalwayskeis tawerined
than the temperature set to the temperature adjustment jacket tank 20, is
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the pipe 23 and returns to the cooling tank 14. ¥Further, the
heat medium stored in the tank can be circulated by employving
such ap arrangement that the heat medium is discharged from the
upper portion of the tank where the temperature thereof ig liable
to increase and returned to the lower portion of the tank after

it is cooled, thereby the heat medium stored in the tank can

be homogenized.

As describedabove, since thecoolingtank 14, whichstores
the neat medium whose temperature is always kept lower than the
temperature set te the temperature adiustment jacket tank 20,
is provided, the temperature azdjustment jacket tank 20 can be
quickly coeled 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 18z for supplying the heat medium
to the jacket portion 18 and & heat medium carrying-in pipe 14b

connected o the heat medium discharge pipe 18b sc that the heat



provided with a heat medium carrying-out pipe 14a 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
medium discharge pipe 18b so that the heat 9 medium supplied to the
jacket portion 18 can be returned. And, a carrying pump 28 is provided to
the heat medium carrying-out pipe 14a to carry the heat medium. The
mdntenmesiatetdok it hdankdie stgring: therhddt caedivmreftaizned.  And,
temperature rangingetbetween that of the heat medium stored in the

2 KEHTRGIRAKPINB e FHHRY hegbrictibBshi el RRALEbSImGtaHRI20ut
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eating equipment e cooling equipment 24 provided to the

heatingrank d2:ancHes ceoting kank 1idesaribed akavestAnchrdinglye heat
the temperature of the heat medium stored in the intermediate tank 16

madiies dépeidingURahetePaaiue SEheRahadimt Sippispihdiatsiun
and the, environmental temperature arqund the tank. Thus, usage.of th
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1 negiumAaving tempgiatyie, varyiRg 18 :highdempearaidieonts apvhe
temperature relative to the temperature setting of the temperature
emcjusiment jdckettank: @9ialel timehchh dd ehdrigan dyvekangnly 22 or the
comparing the temperature of the temperature adjustment jacket tank 2
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exampfe, the temperature of the temperature
of the heat medium stored in the intermediate tank 16 varies
depending on the tempsrature of the heat medium supplied thereto
and the environmental temperature around the tank.

Thus, usage of the heat medium stored in the intermediate
tank 16, which stores the heat medium having temperature varying
te a high temperature or To & low temperature relative to the
temperature setting of the temperature adjustment jacket tank
2% over time, can be changed by relatively comparing the
tenperature of the tempsrature adjustment jacket tank 20, the
temperature setting of the temperature adjustment jacket tank
20, the temperature of the heat medium stored thexein, and the
like. When, for example, the temperature of the temperature
adjustment jacket tank 20 is lower than the temperature of the
heat medium stored in the intermediate tank 16 and it is desired
to increase the temperature of th‘e temperature adjustment jacket
+ank 20, heat energy can be effectively used by preferentially

asing the heat medium stored in the intermediate tank 16 over

10



adjustment jacket tank 20 is lower than the temperature of the heat
medium stored in the intermediate tank 16 and it is desired to increase
the temperature of the temperature adjustment jacket tank 20, heat
energy can be effectively used by preferentially using the heat medium
stored in the intermediate tank 16 over 10 the heat medium stored in the

cndg0demRAtie fank L2 FUHDe! é{yzlhc?%ﬂ%l% %@%@%%#SQW? Further,

temperature adjustment jacket tan igher than the temperature o

whibeticatreegium sioreddd theintenpediatatank16 @pthikistesiragde tank
further increase the temperature of the temperature adjustment jacket

20 tafikpbghe Eobiiig dEiBnts perorhied &P fuichly hrdasing thg stoxed in

tempgrature, of the tempetrature adjustment jacket tank 20 using the heat
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tndedidprioe supgledia hedgeketpartion, 4 3iedhe feaf medivm siored,
in the Intermediate tank 16 at a certain timing. With this operation, a
a temperagurecgradient scare bd adpastddsoxthat &l pvershoot il refatidreto
the temperatur etting can be prevented.. Note that this is the same
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tank 16 is provided with a heat medium tarrying-out pipe 16a connecte

swid theiheathedientsupplypipe ol Ba feuspaplyiagthecheat meeisnmio the on
jacket portion 18 and a heat medium carrying-in pipe 16b connected to

18 the hielae mediiint erkepargs prc18p sehdaltiienagdhelirnsatisphduas 2
ce 13 20keL porien 19.6A0 bR 1SN TN 2 PRURBRIRIR Sz ene
canbe adjustedsothat anovershootin ralaticontothetemperature
satting can be prevented. Note that this is the same when the
temperature adjustment jacket tank 20 is cooled.
Accordingly, likewise the heatding vank 12 and the cooling
tank 14, the intermediate tank 16 is provided with a heat medium
carrying-out pipe 16a connecied to the heat medium supply pipe
18a for supplying the heat medium to the jacket portion 18 and
a heat medium carrying-in pipe 16b connected to the heat mediun
dischaxrge pipe 18b so that the heat medium supplied to the jacket
portion 18 can be returned. Then, a carrying pump 30 is providesd
to the heat madium carrying-outpipe 16ato carry the heat medium.
In the temperature adjustment system 10 arranged as
described above, control valwves 32, 34, 36 are provided to the
heat medium carryving-out pipes 12a, lda, l6a, respsctively so
that a tank for supplying the heat medium to the jacket portion

18 can be selectively specified, FPurther, the heat medium
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to the heat medium carrying-out pipe 16a to carry the heat medium. In the
temperature adjustment system 10 arranged as described above, control
valves 32, 34, 36 are provided to the heat medium carrying-out pipes
12a, 14a, 16a, respectively so that a tank for supplying the heat medium
to the jacket portion 18 can be selectively specified. Further, the heat
medium 11 discharge pipes 12b, 14b, 16b are provided with control

. valves 32a, 34a..3Ra, which arg,opene in FOKK degge
R aiies 32, 51750 JoohEvEh 20 hat he heat medtam of =

328MauBat corgaspeiting ta e aponuntiofihe beatswadivmccartiedmidrome
any of the tanks is carried into the same tank. Note that the heat medium,

to Wik yetertedatd Ta thd2enidodiffont AREASE FE83Ys $pE s oF fltftfs HeRt
an be used for heating and copling. Further, temperature detecti

e HHEy G5 SFOLDE. TOTE PAT R ltS (L b AeCir et et un

cadESRACHVR!Yy and antpnls inuhichiie heabmedium i0nRe used iasierednk .

is selected by an adjustment means 37 which determines the tank by
complaring ithatemperatesds oehbimatmedibrissdewErgyitieo in the

temperature detection means, the temperature of the temperature
RN JEEKA TR Ao NS ST G Iy Emd A o Ege 7o
e e empesune e o o st

energy reqaireditenipest ot ¢oel thetkedtimedivmmos td Keeplthg, 16T, 18T

temperature thereof. According to the temperature adjustment system 1
are provided to the above-described tanks respectively, and a
tank, in which the heat medium to be used is stored, is selected
by an adjustment means 37 which determines the tank by comparing
the temperatures of the heat mediums detectedby the temperature
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 temperature is, the more the amount of energy
required toheat or cool the heat mediumor to keep the temperature
thereof. According to the temperature adjustment system 10
arranged as described sbove, the temperature of the temperature
adjustment jacket tank 20 can be adjustedby preferentiallyusing
the heat medium stored in the intermediate tank 16, which does
not require energy to store the heat medium, over the heat medium
sroredintheheatingtankl2orthecoolingtankld, which requires

a large amount of energy to store the heat medium, Accordingly,

the operation for heating the heat medium discharged from the

12



arranged as described above, the temperature of the temperature
adjustment jacket tank20 can be adjusted by preferentially using the heat
medium stored in the intermediate tank 16, which does not require energy
to store the heat medium, over the heat medium stored in the heating
tank 12 or the cooling tank 14, which requires a large amount of energy to
store the heat medium. Accordingly, the operation for heating the heat

J ansdiunpdiseharyctBirém thies 12 gadkanpottionk 18%0 the hepiagedacnined

to a predetermined temperature instead of the heat medium supplied .
RS WoR IS WA T G HR AR BOIEN 1501 ThE USRI fopea e ing
60019 the hrat medium suprlisdfram he qaplingfankdAand¢ ot cooling

capacity subjected to heat exchange to a predetermined temperature can

tielredticedd Acoosdimglyi e droyre ansumedifbnhaatimg aadiradolihgagaacity
be reduced. Methods of adjusting%the temperature of the temperature

SURl RS R TRCRERN PP HERGANE dem BERERE SISt HYJRRAR THFe oan
neANARCLAS descied Above Wil be LXpIAUGELAGIOW 3310 6355 ng

the product in theé temperaturé adjustmént jacket tank 20 is of a
cobBtancegasy-dohaialiered (by temperature) and a case that the

product therein is of a_substance yneasy to be altered hy exe Ii)fg(in
i R e R e e i S
aagluk)é&@%t ako-healered W4 41 he expl roferEng i filent systen
ere, Fig. ZA is a view showing the relation between the temperatures of
1 dtheheat geetlismsceiored incih estheatinguahk 12¢ tkerpdealingedable 1dvand to
the intermediate tank 16, the temperature of a product,
a case that the product in the temperature adjustment jacket
tank 20 is of a substance sasy to be altered (by temperxature)
and a case that the product therein is of a substance uneasy
to be altered by exemplifying several examples.

First, anexampleofacasethat theproduct isofagubstance
easy to be altered will be explained referring to ¥1G, 2. Here,
Fig. 2A 13 a view showing the relation betwean The temperatures
of the heat mediums stored in the heating tank 12, the cooling
tank 14, and the intermediate tank 16, thetemperature of a product,
and the temperature setting of the product, and FIG. ZB is a
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.

s 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

13



and the temperature setting of the product, and FIG. 2B is a 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. As can be seen from FIG. 2A, in the embodiment, the

uﬁ%mpee{rﬁ;&%lefé t@%e&%d&gctﬁ mgeheaﬁaag%wp&@m T0Othe ¢ he
late tan

eat medium stored in the interme 16, and 13 the temperature

r@epingsta pbthe product-n highershan the demperatord. for buthis case,
in order to increase the temperature To of the product to the temperature

tRIBRRTFTRGs PreffrablietowRRERE the téhPeFRTRSTE WHiR AGUSHHRY T
i'%cv%sftegr: Al d<'>§ "%%g)ft%aees;%ﬁn?g%@%é%e %‘%g{g}% RFOGHCE 1 USINGG+ 5 g

S, Inwhic whose temperatures are

thespastivelhigher anddowst than Hietarapgiatureseiting ofthepredusiuct

is stored. First, the temperature To of the product is quickly increased by
usUpplying thechzat hsadionrbf.a high edrapdratads. RS stbrabit HPRERTHEF ©5

tank 12 to the jacket portion 1S until the tg}l‘ger ure of the product
R

*FEatREP i 5 1EMpEHAB T FEIFLF Riich Relr e Tehiperdnis =+ 9

Oﬁeg(ij,%g '[),rtay certain teaperature Ti _ After the temperature To of the

productreaches to the certain temperature (TB - Ty) , the heat medium to

be supplied 1o thedackeiporiemrs B,swifchaktopthechest niedigaickly

stored in the intermediate tank 16. With-this operation, the average
inempartdret Bakskinediine rémanimeiite jafket pdpntemperature

T, Stored in the heating tank 12 to the jacket portion 18 until
the temperature of the product reaches to 2 temperature (T, -
Ty) which is Lower than the temperature setting T; by & certalin
temperature Ty . After the temperature To of the product reaches
tothe certain temperature (Ty—-T3) , the heatpediumntobe 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 c¢an be prevented from overshooting in relation to
the temperature setting.

Next, an example of a case that a product qf temperature
lower than the temperature T, of the heat medium starad in the
intermediate tank 16 is heated will be explained refexring to
parts FIG.3AandFIG. 38. Note that theembodiment al gorelates
¥o the casa that the product is of a substance easy tobe alrered,

Tn the case of the embodiment, the product is heated by

14



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 of
temperature lower than the temperature Tb of the heat medium stored in
the intermediate tank 16 is heated will be explained referring to parts
FIG. 3A and FIG. 36. Note that the embodiment also relates to the case

sulbat ihenRrodyct is.ofa SHhstancesasy do be alfpred niatheLaseaf thenk 16

embodiment, the product is heated by 19 supplying the heat medium
tostoredjiadhe intermethatel thuin 6 tathe jackeeperttionsl unt thee product
temperature To of the product reaches to the temperature Tb of the heat

FEREHR P SordtRinHBP RtafHEGiate Ghk %R THAGMEA NS Hebe Fikdidm the
in@&@n@%ﬁ%@g ttgntje%. @Ck%t@fg%%&éfs Sé%'@ﬂsg %%%@%?E 8‘89 i%pl ied

stored In the heating tank 12 and then the product is continuously heated
tountiidhederperatire therad reaches tomricedaimtemperatieal ild stored
. T1). After the temperature To of the product reaches to the certain
inEhpdeanirdng tarl I iekkhb ardhmrs Besippierid e jpeRdy heated

rtion 18 is switched back to the.heat medium ,stored tq_{e intermediate
unt%né E% h L450 Ec’he ca f ﬁ

erature.tnereof reaches rtain Lemperature
%ﬁﬁ%’lls operaﬂ%n,ﬁ‘ne average%emperatureo erﬁeat edium

(Tlemaining inthedackals Poginn 18 islowerpdoand fhe fappaiuieeaches to
gradient of the temperature To of the product is adjusted, thereby the
thipredurt adan bepreventeckfrife ovBrshobtinghiaatlatsh e be supplied
temperature setting. Next, an example of a case that a productis ofa .
togihgap@s ket portion 18 is switched back to the neat medium
stored the intermediate tank 16. With this operation, the
average teunperature of the heat medium remaining in the jacket
portion 18 is lowered and the temperature ygradient of the
temperature Tp of the product is adjusted, thexeby the product
canba prevented fromovershooting 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 axranged similarly to those

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

product is similarly performed to the case that the product is
ecasy to be altered. That is, & method employed in this case
is such that the heat medium stored in the heating tank 12 is
supplied to the jacket pertion 18 until the temperature Tg of
the product reaches to the certain temperature (Ts - Ty}, and

the heat medijumto be supplied to the jacketportionls is switched
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uneasy to be altered will be explained referring to FIG. 4A and F'IG. 4B.
Note that the drawings are arranged similarly to 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

toTahef Hthe proddtireachesda the eavtaintenneratiue T8 dl), @'é&'é@% the
heat medium to be supplied to the jacket portion 18 is switched 15 to the

CeRBSL AMBERMT sPEE et Htaericete tatiki 16 4fertie) tenipetaturd Ly,
: . reaches ta th rature (TS - TI) . Accordingly, it can be found that
lﬁs?r%ﬁa%%e%éﬁ%%ﬁﬁbgebpgér o'fL ] iﬂ?ﬁ‘gsg[é’%a% R REEES Bk HRckhgse
casharpetpsistios oktbe @h@&ﬁ%ﬂ%%@?&%‘fé@%&%%@%ﬁ% [ Np—
substance uneasy to be altered and the temperature of which is Tower
than HfesctemperataniTbeoftiretheapmedium sterect in thelyernediaigeasy

tc)t%nk, ill be explained referring to FIG. 5A and FIG. 58. In the
en é\gtl%%lﬁ% i RSt B CoRIEP RGeS 9 herkisradt thé e middionthe

e ighdte ture, T e in,the heatin nk is supplied to the ,
rj%c%%?ﬁﬁnn ro%{ﬁrlgﬁgeg%%}ggé%éh%ug%%i %a‘%asl%rbo%% & c? ﬁzefgﬁajéate

tapipduct Usirgethestieiat imediune i theiintermediate tank 18y thertime sp,
required for heating and the amount of the heat medium would be much
more” ABGoriRERLneRtadAnRe Ebennadisiénty theaythe broaiitered,

£nd A B L S S e K 32, 0 1o e et
tank is supplised to the jacket portion from the beginning.
Although it is also possible to heat the product using the hear
medium in the intermediate tank 16, the time reqﬁired for heéting
and the amount of the heat mediumwould be much more. Accordingly,
1t is advantageous in efficilency to heat the product using the
beat medium storsed in the heating tank 12. The heat medium
supplied from the heating vank 12 to the jacket portion 18 is
stopped at the time the tewmperature Tp of the product reaches
to the certain temperature {T; - T;) and switched to the heat
medium stored in the internediate 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 vo the Ttemperature

setting.

All the examples described above are explained as to the
case that the products are heated. In contrast, a product may

becooled, by replacinganoperation for supplying the heat medium
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supplied from the heating tank 12 to the jacket portion 18 is stopped at
the time the temperature To of the product reaches to the certain
temperature (Ts - Tl) and switched to the heat medium stored in the
intermediate tank 16. With this operation, the temperature gradient of the
temperature To of the product is adjusted likewise the above case,
therebga%:e product can be prevented from overshooting in relation to the

STRskrRurd SARAG LR EE Rahfpies d&scibutiatove aré erpldinsdtds the
op@the; case hathe producisiare ?@%dmwﬁ%r% o%@&og(}ick]ﬂ‘%c B811ng

cooled, by replacing arn opeération for supplying the heat mediu
tastoréd indthecheading talbkd?. to thesjagketipartioe 18:with ihe opatatignigsle
supplying the heat medium stored in the cooling tank 14 described above.
oETRefEHAl 5 BRpRintPaN ekantpid O d sasdthit SBOERICE Suifies 1 sbabe

hstance easy to be_altered and the temperature To qf which is higher
aLl't %%et e” e%néér%tur%mlpoegﬁ eiea %859&?%‘%%@&% %h‘egi fErm ethe
ikt 600ledio iedemnaralie seifing: Lowhichds Jower than fhei ate

temperature Tb referring to FIG. 6. In the embodiment, the product is
tapdoled, by supphingithe hbat reedigmsin e istetrnadmtetankith thshdover

th%ackeéportion 18 until the temperature To of the product reaches to the

mﬁ' r%tﬁ%%%ﬁﬂé%&%@ﬁﬁ%%ﬁd?gd Pt ﬁterﬁTediate_ tank 16.

e BN by NI e S B che
heptoduct isigontintibusly meaiect datildhetank 16 to the jfacket portion
i8 until the temperature Ty of the product reaches to the
temperature T, of the heat medium stored in the intermediate
tank16. Thereafter, the heatmediumtobe suppliedtothe jacket
portion 18 is switched to the heat medium stored in the cooling
tank and then the product is continuously heated until the
temperature thereof reaches to the certain tempearature (T +
Ty). After the temperature Te of the product reaches to the
certain temperature (T: + Ty}, the heat medium to be supplied
to the jacket portion 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, thexeby

the product can be prevented from overshooting in relation to

the temperature setting.

Conventionally, when a product is heated or cooled, the
heat medium stored in the heating tank 12 orx the cooling tank
14 is used in any case. In c¢ontrast, when the heat medium is

stored in the intermediate tank 16 whose tempsrature is not
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temperature thereof reaches to the certain temperature (T3 + T1). After

the temperature To of the product reaches to the certain temperature (T.,

+ Ti), the heat medium to be supplied to the jacket portion 18 is switched

back to the heat medium stored in the intermediate tank 16. With this

operation, the heat medium remaining in the jacket portion 18 is heated,

thereby the product can be prevented from overshooting in relation to the
ackphferdture ety Jearvamidhally avleersd prodiseisiidatgtiortadledr ank

he_ heat medium stored in the, heating tank 12 or the cooling fank 14 is
l%%esdli“r? %;a@agé.‘. I o%&%&)ﬂ%ﬁ’ihe %t?ﬁ@aﬁﬁ?su@'{orge%%e e 28 the
cofferpediaig 1ank 16, WR0se, e MReraiie isBet i adiusied andiheheat

medium stored in the intermediate tank 16 is used as in the embodiment,

natheSante anroy prahirgateds 4hbi gonventionab calosid can beedbramed: & low
while reducing the manufacturing amount of a high temperature heat

CSHIRBTATOF & 067 TeTRPSARIN AR AR Sinfch PEGLr8Taae ™ eneroy
wiipountof %gsén\é{ﬁh%fgméﬂ%%@ ALENRIGY SAYING. TR CAD DE-1y 1 g e,

achieved. Next, a secon ent according to the temperature
adjustment systemcafilie gipseiiimaantionwilldiegxplaingsk refesproct- ure
FIG. 7. Note that almost all the arrangements of the temperature

addasmasrt sysaifracebrifng tIRe satoAT ERbAGnaHtldketfie oM A d
those of the te rature adjustment_ system 10 aceording tq the fir
regﬁﬁ%&fﬁ%&%gfﬁhﬁ# éi_o”lé_e@ﬁatt -ﬁf“?ﬁ%a ALY 19 f?mgt Bhnts of

Fl According e portions showing-the same

thATRRGRIBSRIB AT NeYLysierenes BUMeralsabiaigeddyadding $6A4
to the reference

embodiment are the same as those of the temperature adjusiment

system 10 according to the first embodiment shown in FIG. 1.

Accordingly, theportions showing the same arrangement s are shown

by reference numerals obtained by adding 100 to the reference

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

is not provided herxe.

The temperature adjustment system 110 of the embodiment
is characterizedinthat a heat absorptionmeans, a heat radlating
maans, or both of them (hereinafter, they are referred to as
s heat absorbing/radiating means 115a 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 circulating
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 1ll5a specifically indicates a

means such as a heating tower or a cooling tower for enabling
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numerals shown in FIG. 1, and the detailed explanation thereof is not
provided here, The temperature adjustment system 110 of the
embodiment is characterized in that a heat absorption means, a heat
radiating means, or both of them (hereinafter, they are referred to as a
heat absorbing/radiating means 115a 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
nepkdvidedt &pipe ity bxiraeingresthwiible caHaestinergy. As
daisné%%%d'at%tank 1]ﬁagteo t er[t'eﬁ» %bsgrbing/_radiatin%‘réneans 115a, _It is
heStabsoringFadihtifg RREAHCT S5 8o &8 AT

ASSUMEd hare thdt t

o £ idligates ByMaaNs-Uch a5,ad18ating IWeRera §oolng ianarfor eralling; o
18 heating or cooling to be performed while saving energy. As described
capbbie, the teliperatire dha predpencervbe nodr ¢ lefféctivelpadjusted by red

employing the arrangement, which is capable of adjusting the

in EhR AR EBRHE hEat duitm? stStetPIFtNE HREMTRYI&S Bk Pl fount
of SORE dRaready.a smalleramount; pfeperay. hoge &wgﬁge@%g ofhefq -

arrangéiments, other operation /working effect, and the liké of the

opéemperaiyiec adiustimedrsysienahl) ehthelsteend embedimentdbeture
same is said as the temperature adjustment system 10 according to the

adiiPs?tté‘l%Boﬁm%%és%ﬁk%‘ol%\feﬁ?% %@ﬁ%ﬁ@@%em@t@m@ﬁ& gristd
as t%mé’%r%%/%er% H%temae@% %%%r%@gﬁle%’tyl ?ﬁ%"%’d& E%A%Hﬁe%n”%%c’%'ﬁ‘a& st

B
can” ac € energy-'savi to the conventiona pérature
embodiment desceribed above.

It has been described that sither of the temperature
adjustment systems 10, 110 accorxding to the embodiments can
achieve the energy savi.ng effect to the conventional temperature
adjustment system. The energy saving effect will be explained
below by showing examples using specific numerals.

The following examples relate Lo 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 unit mass theresof is 500 kg/m*, the amount of heat required
to cool the product is as shown in the follows expression,

2 x 500 x 5 x 100 = 500 {(MJ} - 40

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 ¢an be cooled by the heat medium in the intermediate tank.
Thus, a substantial cooling temperature is 90°C and the amount

of heat necessary to cool the product is as shown in the following
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adjustment system. The energy saving effect will be explained below by
showing examples using specific numerals. The following examples relate
to a case that a product of 100C filled in a tank having a volume of 5 m3
is cooled up to OC. When the specific heat of the product is 2[K J/kgC]
and the unit mass thereof is 500 kg/ma, the amount of heat required to
cool the product is as shown in the follows expression, 2 x 500 x 5 x 100
17 gggé%] ... (1) Then, it is assumed that the temperature of the heat
r%e ium’ stored in the intermediate tank at a certain time is 80C and half
the temperature differéice bgtween the propiprtand the gat medium can
be cogled bx,&he heat medgim in the intermediate tank. Thus, a

substght?eﬂ Coolig TEMPETattiaTE S6E bl thaumvsine briest ete gy,

whiDe¢0al $he-prrduct ds as showdinithe. fallowi ession. 2 x 500 x 5
x 90 = 450(|\?%(2) When it is aslagfm%eg Jﬁe\z/(\rée8 ﬂ]%%%hgexg&neouén %?%Fec?rlche&t

oEpd/enidvhith is4Bokiited fos@riodlantomanseMe: heiamaurs of heatghier
t(3500 Mir is 14?1 kWh, about 131 kWh is required for the cooler to consume
tHeAmdliRtL GffedPetaso R ik dte efadie Mie ammoudefesteoyite, the

mBeWer t ler can be reduc about._10% by providin
O S P o U R e
aboonsurtgtioynatsatiineteases endesrasesdepending onthainiial +ne

temperature of the intermediate tank, the reduction effect can be obtained
effesty cdas@dueing the energy consumption naturally increases
or decreases depending on the initiazl temperature of the
lntermediate tank, the reduction effect can be obtained in any

case.
Further, when the intermediate tank is provided with the

cooling tower as in the second embodiment, a much larger ensarqgy
saving effect c¢an 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 cooiing tower, the temperature of a product
can be cocled up to 73°C by the heat medium stored in the

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

2 % 500 % § x 75 = 378(MT}] .. (3)

Accordingly, it ¢an be said that the amount of electric power
consumed by the cooler is about 109 kiWh. When it is assumed
that the amount of electric power consumed by the cooling tower

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

the total amount of electric power consumption is 114 kWh, from
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Further, when the intermediate tank is provided with the cooling tower as

in the second embodiment, a much larger energy 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

80C to 50C by the cooling operation in the cooling tower, the temperature

of a product can be cooled up to 75C by the heat medium stored in the

intermediate tank. The amount of heat required to cool the product of 75C
whic D is earstiowd dyrthetivlowing exprespien v2nbed Xk 5 g385(Mikn
h (3)r§%,ccordin ly, it can be said that the amount of electric power

Torduinag Bgfﬁﬁé%%ﬁéﬁs%’mﬁ&%@vawmmmaommmmt

electri Qr med by the.cooling tower to ¢ool the heat _

em%ygr%% t%%ﬁn&?r%?ggéqﬁﬁk isﬂa %ﬁt Ekk%h?%ﬁgl?&gpa urtorect is

di Bfentre powkEs consuUraptien is i 4 hdom LQwhiohdt ean befauad «
that an energy saving effect higher than that of the temperature

EnERIStneRE systeNnaccoigingteaa Sirktadmbbdimke rstraiintibe obtainech 1

oégé@ltragthgy thh%‘L%ctHi% (?djﬁerent also in this case depending on

6 environment Temperaturs Aroury tHe itsidfdteS ARk HhdthESHitiafen

be tampesaivee ehihehent medium; fhe enewysaving.effect can be

achi%v d.regardless of those temperatures. Table 1 shows the summary

of thé Felafiort bERPSEh TH® tSMIERRYreddjibn it idiarerig icesriing e
teﬁﬁé&%@@‘éea@ﬁ%{gmgen%]aﬁ%bé%%rgy according tetheabove example.

T
t
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Tank Amount of Cooling by Cooling by Cooling Amount of Total Energy
conditions power of Heat Medium in Heat Amovnt of Power Amount
Saving Cooling Intermediate Medium in Heat by Consumed of Effect
Tower Tank Cooling Heat by cooling Consumed (kWh) tank medium in
equipment Power Cooling (kwh) (kwh) Tank (MS) Conventional Type
(Without Intermediate 200---;0 500 145 145 1 Tank) With Intermediate

Tab¥ank (Initial 100--'90 90-)0 450 131 131 0.9 Temperature; 80C) With
Intermediate Tank having Cooling Tower 5 100-175 75-4>0 375 109{114
Tank 0,79 [ifffaPTerhpefasdies BOC) 29Rsideseripe Hvove, [aoeording to thesL Energy
., . .tempearature
conditions Péway of Heat Medium in | Heat mAmewnt of | Power Amount Saving
Cooling Intermediate | Madiwm in | Heat by Consumad of Effect
Tower Tank Conling Heat by cocling | Consumed
{kWh) tank madiuwm in | equipment | Power
Cooling (kWh} (kWh)
_ Tank (Md)
Conventional
Type (Wichout
Inzermadiata 100—0 500 145 145 1
Tank}
With
Intermediste
Tank (Initial
100—80 90—0 450 131 131 0.9
Tamperanure;
80°0)
With
Intermediate
Tank having
Cooling Tower
5 100~+75 75—0 375 109 114 0.79

{Inivial
Temperature;

50°C)
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adjustment system and the temperature adjustment method of the

present invention, an energy loss and the variation of a tank temperature

can be suppressed. Although it is explained in the embodiments that the

heat medium is liquid, it is not always necessary that the heat medium is

liquid for embodying the present invention, and the heat medium may be

gas. In this case, the carrying pump provided to the piping may be

replaced Witbs-eamying {8 08 fhe ke 28 WHAT SSELAIMED-481keA

temperature adjustment system with a temperature adjustment jacket
aghnicfonatiustingtitie endhenauteBPaLRoUTG adduempenstaretsethgt the

d for adjusting the t ture of the produgt | lying.a heajed
0 LB R el LAt B cRBE artedr AR R R T L i ot Lonk

ﬁ@ﬂgggmrwecg@mggragg%@q,jggg@ent system comprising: a heating

tank for storing the heat medium of atemgerature kept higher than the

tempefatirRSiing © ol o g BArkefdrStorn FRPRERIRETtiT R The heat
emperatyre; 0 t ing;.an ate tank
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heating tank and the temperature of the heat medium stored in the
magolty Gmk; a tEiperatireé atectiditnfeans ProWdey e cBER BFfIsE to the
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product by selecting any of the tanks including the intermediate tank
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 adjustment means supplies the heat mediums stored in the
two tanks, which store the heat mediums whose temperatures are

wEpespectivelyr higher gnd lower than the temperature setting, out of the
heating tank, the cooling tank, and the intermediate 24 tank. 3. A

tempkrafurd SHRATRERE 8y GErSbT g T8 TR 1 oFD, wirGraRPHar e
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means for adjusting the temperature of the heat medium stored in the
to intergpediatertank. 4eAtemperatiiréadjastinest systerhadvordgingasang of
one of claims 1 to 3, wherein the adjustment means supglies the heat

thamaav Sforbd irf WRPiYdfmte datteBihkdothe Fadkkt Po SPERTERtAR 2
5adNeL th%Q@%fﬂ%ﬁ%&t%@dﬁ%m@ﬂa,% fank.pu fhe £ooling 1k, 5, Ane
cfempe“% a%J S odo

ature adjustment met f supplying a heat medium whose
red@RPSralvEe isBathigherihan aderpesapre setitng or a heat medium

whose temperature is set lower than the temperature setting to a jacket
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setting, the had om rsi &%ﬁ%&f E‘Q%EIH the temperature
k@%‘ga%‘,gﬁf‘ o tr;{g{%%odtg}:t w%éeagt%e temperature thegréof is adjusted by
usingg whehing tank for storing the heat medium of a temperature

kept lowsr than the temperature setting:

an intermediate tank for storing the heat madium of a
temperature which is not adjusted and ranging between the
temperature of the heat medium stored in the heating tank and
the temperature of the heat medium stored in the cooling 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
tank 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 adjustment means supplies 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 cooling tank, and the intermediate
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the temperature of the product is increased, an intermediate temperature
heat medium having a temperature between the heat medium set to the
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, the intermediate temperature heat medium and the
heat medium set to the low temperature. 25

tank.

3. A temperatuxe adjustment system according to claim 1
or 2, wherein the intermediate tank comprises heat absorption
means or/and heat radiation means for adjusting the tenperature
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
madium stored in the intermediate tank to the jacket portion
preferentially over the heat medium stored in the heating tank

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

mediumwhoss temperature is set higher thana temperature setting
or a haatl medium whose temperature is set lower than the
temperature setting to z jacket portion and adjusting the
temperature of a2 product to the temperature setting, the method
comprising a step of adjusting the temperature gradient of the
product when the temperature thereof is adjusted by using, when
the temperature of the product is increased, an intemedi:,az:e
temperature heat medium having a temperature between the heat
medium set to the high temperature and the heat medium set to
the low temperature and the heat medium set to the hightemperature,
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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