
HEAT MEDIUM HEATING-COOLING APPARATUS AND HEAT MEDIUM TEMPERATURE
CONTROL METHOD Technical Field [0001]         The present inVentli):1
relates to a heat medium heating-cooling apparatus and a heat medium
temperature control method, more particularly to a temperature
control apparatus for heating or cooing a heat medium to conduct a
temperature control of a reactor to be used in a chemical reaction
process, etc. and a method for controlling the temperature of the
heat medium, Backgrotuul Art 00021          Since a chemical reaction
1)recess, such as organic synthesis and crystallizatton, requires a
high precision temperature control, a double shell structure vessel
Is employed for a reactor, which is surrounded by jacket allowmg a
heat meth:du to now through as a tenmerature regulating unit. The
heat fried :tun is regulated at a ;mese: tenwature and circulated
through the jacket to maintain the internal temperature of the
reactor at a preset temperature (e.g. see Patent Document D. Patent
Document 1: Japanese Patent Li id-Opffi No. 2007-12733T Disclosure of
the Invention 



Problems to be solved by the invention [00031          Although a
heat medium heating-cooling apparatus described in Patent Document I
can regulate the heat medium temperature efficiently; in case there
is intensive hittat intrusion from a heat medium heating unit or a
circulation pump, it has been difficult to regulate the heat medium
to a preset temperature with a htgh degree of accuracy,
Under such circumstances, an object of the present invention is to
-Provide a heal medium heating-cooling apparatus and a heat rite:hum
temperature control method, that can perform a temperature control of
a heat medium efficiently and stably, Mums for Selyirig the Problems
In order to attain the object, a heat medium heating-cooling
apparatus according to the present invention campuses: reader whose
temperature is controlled by a heat medium; a heat medium heating
unit that heats the heat medium by an indirect heat exchange with a
heating fluid; a heat medium cooling unit that cools the heat inedium
by an indirect heat exchange with a cooling thiid; and a circulation
pump and line that circulate the heat medium through the reactor, the
heat medium heating unit, and the beat medium cooling unit; wherein
the heat medium heating-cooling apparatus further comprises a lt3aus
line hypassltig the heat medium heating unit; and a switching valve
styitching the direction of a flow of the heat medium to the heat
heating unit or the bypass line. Prefer:11,31Y, the switching valve
can switch the flow of the heat medium to the bypass line, in case an
apparatus trouble should occur, 100061          Further, the heat
medium heating-cooling apparatus according to the present invention
comprises a reactor temperature measuring means meastning the present
temperature of the reactor a beat medium temperature measuring means
measuring the temperature of the heat medium fed to the reactor; a
target temperature setting 31)CanS setting a target temperature of
the nixtetor, a stable tentperature range settiimi means setting a
Mkt-able range of a differemee between the presmd temperature and the
target temperature as a stable temperature range; a control switching
temperature setting meaits 



2  setting a control switching temperature for switching a control
between a cooling control and a heating control, when the ditlinience
between the prOsefl; temperature and the target tempengure is within
the stable ten:pent:tire range; a stable temperature deciding means
deciding whether or not the temperature difference between the
present temperature and the target temperature is within the stable
temperature range; a first decaling means deciding which of the
heating control or the cooling control is conducted within file
stable temperature range by comparing the target temperature and the
control switching temperature when the temperature difference is
within the stable temperature range; a sec.oild deciding means
occur.ing which of. the heating control OT the cooling control is
conducted toward the target temperature by comparing the target
temperature and the present temperature when the temperature
difference is not in the stable temperature range; a heating control
unit activating the heat medium heating unit to heat the heat medium
when the first deciding means or the second deciding means decides on
the heating control; and a cooling control unit activating the heat
medium cooling unit to cool the heat medium when the first deciding
means or the second deciding means decides on the COOlirig COO tan.
[00071          Further, the heat medium temperature measuring means
is a double element thermal sensing device that outputs measured
temperature signals to the heating, control unit and the cooling
control unit respectively. The reactor temperature measuring means
measures at least one of the temperature the reactor; the temperature
of the heat medium billowing to a temperature regulating unit of the
reactor, or the temperature of the heat medium oufflowhig from a
temperature regulating unit of the reactor. The sic:tithing valve
switches the flow of the heal mothom to the bypass line when the
cooling control unit conducts the cc"Aina control on the heat medium.
[0OH]        A heat medium temperature contxoi method for the heat
medium heatingcool ing apparatus according to the piesent invention
is a method for controlling the temperature of a heat medium in the
heat. medium heating-cooling apparatus. When the temperature
difference between a present temperature of a reactor and a target
temperaturc reactor is within a preset stable temperature range, the
target temperature and a preset 



control switching temperature are compared and either of a heating
control or a eoonng is conducted within the stable temperatureg and
wt ten the temperature Nei-tent teand. a taraet temperature of the
reactor i tot within a preset stable temperature range, the target
tetnperattre and the present temperature are compared and either of a
heating control or a cooling control is conducted toward the target
ten Effects of the Invention [000i111 AccordingInvention, heat
intrusion unit can be suppressed 'and the efficiency of the heat
medium temperature control can be improved. Since a heaunr centre:
and a cooling control are conducted under separate 



conditions, the response to control is good and the tencontroltirebe
earned out at high energy efficiencywithout waste:NI heating og.
Brief DescHption of the Drawings [NI 0]        Figure I is a flow
diagram of an embodiment of the heat medium heating-et a apparatus
according to the present invention; Figure 2 is a flowchartof an
example of a decision procedure; and 'tire 3 is a graph ofexample
temperature t1-tie course. Description of Symbols  



[0011]          11. "reactor, 11 a.. jacket,12...heat medium heating
unit:, 12a. "heat medium channel, 12b,..heating fluid channel, 1$..
heat medium cooling unit, 13a, .heat medium channel, 13b" .cooling
fluid channel, 14. " circulation pump, 15. heat medium flowinetell,
16a, ..heating fluid feed line, 16b...heating fluid return line,
17...heating fluid flow rate control valve, 18. "heating fluid
flowineter, 19. "bypass line, 2.Oa, 2(lb...switching valve,
...cooling fluid feed tine, 21 b...ceoling fluid return line,
22...cooling fluid flow rate control valve, 23... heat medium thermal
sensing device, 24...reactor thermal sensing device,
25...heating-cooling control unit, and .25a ".entry device. Best Mode
for Can'vinu Outthe nvennon [00121         Figure 1 is a flow diagarn
of art embodiment of the heaE medium heaUngcoohng apparatus according
to the present invention. The heat tedium heating-cooling apparatus
includes a reactor 11 whose temperature is controlled by a heat
medium flowing through a jacket ii a functioning as a temperature
regulating unit; a heat medium heating unit 1:2 that heats the heat
outflowim the acket Ila by an indirect heat exchange with a boating
fluid; a heat medium coo 0 unit 3 that cools the heat medium flowing
to the j acleet. 11 a. 'turd heat exchange with a cooling fluid.; and
a circulation pump 14 circulatingthe heat medium through the jacket
11 a of the reactor II the heat medium heating unit and the heat
medium cooling unit 13 as Wa as a circulation line connecting them;
and a heat medium flow meter 15 is provided, on a suctioi side of the
circulation pump 14. [001$]          The heat medium heating t 12a
and a heating fluid chat, e heating fluid channel 12b is connected
with a h 



flow rate control valve 17 and the heating fluid return line. 16b is
equipped with a heating fluid flownieter 18. Further, at the heat
TrIOCli UM heating unit 12, a bypass line 19 is provided to bypass
the heat methum heating unit 12., and a pair of switching valves 20a,
20b are provided to switch the direction of a flow of the heat medium
to the heat medium heating unit 12 or to the bypass line 19. The
switching valves 20a, 201) are so configured that, when one is open,
the other is shut. An integrated type- switching valve may he also
applicable, ,00141         Meanwhile, the heat medium cooling unit 13
is so configured with a heat medium channel 13a and a cooling fluid
channel 13b, that heat exchange therebetween is possible. The cooling
fluid channel131) is connected with a cooling o--.-feed fine 2 la and
a cooling fluid return line 21b, while the cooling fluid feed line
21a is equipped with a cooling fluid flow rate control valve 22.
Further, in the vicinity of the exit of the heat medium channel 13a a
doublmelement heat medium thermal sensing device 2.3 is provided as a
beat medium temperature measuring means, and at the reactor 1 I a
reactor thermal sensing device 21- is provided as a reactor
temperature measuring means measuring, a present temperature in the
reactor, 00 15          In case direct measurement of the present
temperature in the reactor 11 is thlacult, a thermal sensing device
placed at the inflowing section or the on:Bowing section of the
jacket 11 a may be utilized HI; a reactor temperature measuring
means. Further, the temperature regulating unit for the reactor 11
may be a heat medium coil inside the reactor 11 in place of the
Jacket [00161  temperature inside the reactor Ii is regulated to a
preset target temperature by controlling the temperature of the beat
meditlin circulating to the jacket I la by means of a heating-cooling
control unit 25. The heating-cooling control unit 25 conducts the
control by receiving a present temperature PV of the reactor measured
by the reactor thermal sensing device 24 and a heat medium
temperature KY measured by the heat medium thermal sensing deViCe 23
as data tin the control. The heating-cooling control unit 25 has a
target temperature setting means setting a target temperature ;S:V.
of the reactor 11 in the form of an entry device 25a for entering a
pre-determined set value; a stable temperature range ttetting means
setthag a stable temperature range. tr a tolerable range of the
difference between the present temperature PV and the target
temperature SY; and a control switching temperature setting means
setting a control switching temperature li for switching a control
between a cooling control and a beating control, when the difference
between the present temperature "'V and the target temperature SV is
within the stable temperature range a. 



[00171         The heating-cooling control unit L5 has farther a
decision unit deciding temperature conditions of the apparatus based
on the' present temperature PV, the target temperahire SV, C\' 1/4''C
1/4C range u and the control Switching; tempera:rare heating control
unit activating solely the heat 3nedi um heating tr.:: 12, and a
cooling control unit activating solely the heat medium cooling unit
1$, in accordance with the decision by the decision unit. A sensed
temperature signal on the beat medium temperature KV measured by the
heat medium thermal sensing device 23 is output to the heating;
control unit and the cooling control unit separately ittOl$1  not the
temperature difference MV between the present temperature PV and the
target temperature SV is within the stable temperature range a', the
first deciding means deciding which or the heating control or the
cool Mg; control slanald be conduct-et: within the stable temperature
range u by comparing the target temperature SV and the control
switching temperature 0 when the temperature difference MV is within
the stable temperature range ty, and the second deciding means
deciding which of the heating control or the cooling control should
be conducted toward the target temperature SV by comparing the target
temperature SV and the present temperature PV when the tempo:mare
difference not in the stable temperature ramite [00:91         An
action example of the heating-cooling control unit 25 will be
desetthed with reference to the flowchart of an example of a decision
procedure in Figure 2 and the graph of an example temperature time
course in Figure 3 Prior to the initiation of the temperature control
are preset respectively a target temperature SA( Ibr a treatment such
as organic synthesis and crystallization, a stable temperature range
u. tolerable with respect to the target temperature in OKee),Ating
the :real:Mel-It; and a control switching tenaierature 13 to be
determined appropriate]s depending on a envitonment temperature,
ant:, In this embodiment, the target temperature S is changed air
-80"C -60"C 4-20C  0C. The stable temperature range a is set at 5"C,
and the control switching temperature fi is set at +20"C
respectively, 



[00201          The present temperature PV inside the reactor 11 at
the initiation of the operation measured by the reactor thermal
sensing device 24 is 0C (point A in Figure 3). At the step 101, the
temperature difference between. the pre-set target. temperature SV
and the present temperature PV inside the reactor 11 is calculated
the stable temperature  deciding means, and whether Or not the
obtained temperature difference is within the stable temperature
range a, namely within the range of 5'e, is decided, Since at this
time point the target temperature Si's" is and the present
temperature PV is Oce, the temperature difference (SPV-PV) becomes
i0C which ird not within the stable temperature range a (3:5'C)
(decision "No"), and the flow goes to the step 102 to decide that the
temperature condition is "Not stable, [00)11         Then the now
proceeds to the step 10$ of the second dee ag means, where the
temperature difference is calculated by subtracting the present
temperature PV from the target temperature SA'', to thseriminate
whether or not the temperature difference exceeds 0 "C. in this
connection, since the step 103 is reached through the decision at the
step 101, the temperature difference (SV-PV) does not fail within the
5siC range. iflflfl tuu2.2          Siince :he temperatare
differeracetS \t-Ii\i) at the step 103 is -80"C and not beyond OcC
(decision "NO"):, the .flow goes to the step 104 to decide on
"inclined cooling" requiring continuous cooling, If. as M this case,
the decision unit decides on the "inclined cooiiiv", at the step 105
the execution of the temperature control based on the "inclined
cooling" is decided. 



10023]          By the "inclined. cool ir;2" the cooling control unit
is activated to open the cooling .fluid flow rate control valve 22 at
the heat medium cooling. 'unit 13 to introduce a cooling fluid (fin
example, I tatud nitrogen) into the cooling Enid channel 13b and to
chill the heat ineditun .flowing in the heat medium channel 13a, and
the heat .medium is then introduced into the jacket ha to chili the
reactor 11 to the   temperature SY During the execution of the
"inclined cooling" the heating iamircil Unit:t deactivated state
closing  the switching valve 20a to-the heat medium heating unit 12
and opening the switching valve 201) to the bypass tine I SI.
Accordingly, the heat medium is blocked from flowing through the heat
meichuin heating unit 12 to suppress the beat intrusion to the heat
mock urn and to prevent the heating fluid in the heating fluid
channel 2b from freezing by the low temperature heat medium. 00241
Meanwhile, at the heat medium heating unit 12, even M the deactivated
state, the heating fluid Dow rate control valve 17 is opened sli 1y
to flow the heating fluid through the heating fluid channel 12b at an
appropriate flow rate so as to prevent surely the heating fluid from
freezing in the heating fluid channel 12b, tons cd         With the
time isregress of the "inclined cooling" the present temperature PV
in the reactor 11 deiiirnSe3 (t0 point B Figure 3), and if the
temperature difference between the target temperature SY' and the
present temperature PV :Calls within the stable temperature range c
by the decision at the sten 101 (decision "Yes"), (he flow 13roceeds
to the step 106 to decide on a "stable' temperature condition and
farther proceeds to the step 107 of the first deciding means to
deckle whether or not the target temperature 8:1 is equal to of
higher than the control switching teinfrerature 0, In this case the
target temperature SV is $0C and the control switching temperature 0
is 20C, and therethre the target temperature S V is not equal to or
higher than the control switching temperature il (decision "No") The
flow goes to the step 108 to decide. on 'stable cooling- and the
temperature control at the step 105 conducts the temperature control
based on the "suable cooling". 



[0026          By the "stable cooling" the lift of the cooling fluid
flow rate control valve 22 is regulated based on the present
temperature PV measured by the reactor thermal sensing 10  device :24
and the heat medium temperature KY measured by the heat medium
thermal sensing device 23 to regulate the flow rate of the cooling
fluid to cool the heat medium to     appmpriate tempera:We perfOrming
a cooling control in answer to a temperature increase in the reactor
11 by heat intrusion from the circulation pump 14, etc, During the
execution of the 'stable cooling" the heating control unit is kept in
a deactivated state, as during the execution of the "inclined
cooling". (00271          Next, when the target temperature SV is
changed from $0C to -60"C (point Gin Figure 3), the temperature
difiercitice between the target tompenatite SV and the present
tempemture PV gives +20"C by the decision at the step 101 (decision
"No'), and consequently the flow proceeds through the step 102 to the
step 103 to find the temperature difference by subtracting the
present temperature PV from the target temperature SV, in this case
the. temperature difference gives -i-20'C (decision "Yes") and the
following step mu decides on the execution oldie -1;;;:;;;;;1
heating"ing a continuous heating. 



When the decision unit decides on the "Inclined heating", the step
:05 executes the temperature control 'based on the "inclined.
heating". [0028]          By the "inclined heating" the heating
control unit is activated and the switching valve 20a to the heat
medium heating unit 12 is opened, while: the switching valve 20b to
the bypass hoe 19 is shut, and the heating 'Mid flow rate control
valve 17 is opened to circulates heating fluid g. warm water) through
the heating fluid channel 1 213 and to heat up the heat medium
flowing through the heat medium channel 12a. While the (tenting.
control ',mit is tell tit a deactivated state daring the execution of
the "inclined heating", and, closing the cooling fluid :Posy rate
control valve 22, the cooling of the heat medium is not performed at
the heat medium cooling unit 13. As the result, the beat  medium
heated at the heat medium heating Unit. 12 is introduced into the
jacket 11a to heat up the reactor 11 to the target temperature SV.
;00291         WItien" with the progress of the "inclined heating",
the decision is made at the step 101 that the temperature difference
between the target temperature SV and the present temperature PV has
fallen within the stable temperature range u. (point 1) in Figure 3),
the flow pmeeeds similarly as above to the step 106, the step 107,
and then to the step 108 to decide on the execution of the "stable
cooling", and the temperature control based on the "stable cooling"
is conducted similarly as above. F 00301 



Next, It the target temperature SV is changed from -60"C to +50C
(point E in Figure the temperature difference between the target
temperature SV and the present temperature EV is found by the
decision at the step 10: to be 110"C (decision "No"), bY the step
102, the step 103, and the step 109 the execution of the "inclined
heating" is decided and the step 105 conducts the temperature control
based on the "inclined heating' similarly as above. [00311
'when, with the progress of the -inclined heating", the decision h:
made at the step 101 that tire temperature differenee 'COW:rein thC
target teinperature SV initi the present temperature PV has thilen
within the stable temperature range a (point F in Figure 3), the limy
proceeds similarly as above fituri the step 106 to the step 107 to
decide whether or not the target temperature SV is eCtUal to Ot
higher than the control switching temperature In this case the target
temperature SV is +508C1 and the control switching temperature 13 is
-i-208e, and theretere the target temperature SV is higher than the
control switching temperature 15 (decision "Yes"), Proceeding to the
step 110 to decide on the execution of  the "stable heating' the
temperature control based on the "stable heating" is conducted in the
temperature control at the step 105, [00321         By the "stable
cooling' the 11it of the heating :bid flow rate control valve 17 is
regulated based on the present temperature PV measured by the reactor
thermal sensing device 24 and the heat medium temperature KV measured
by the heat medium thermal sensing device 23, to regulate the flow
rate of the heating fluid fed to the heating fluid channel 12b
heating the heat medium to an appropriate temperature, thus
performing a heating control M answer to a temperature decrease in
the reactor 11 by heat dissipation, etc. During the execution of the
"stable heating" the cooling control unit is kept in a deactivated
state, as during the execution of the "inclined heating". 10033
Next. when the target temperature SV is changed from -'50C to -tan"
(point Ci in Figure 3), :MI the decision at the step 101 (decision
"No") the flow proceeds through the step 102 to the step 103, then by
the decision at the step 103 (decision "No") to the step 104 for the
"inclined COOlitlg', and further to the step 105 to execute the
temperature control based on the "inclined cooling". When the
p...".ent temperature PV enters the stable temperalure range a with
respect to the target. temperature SV (point H in Figure 3), by the
decision at the step 101 (decision "Yes") the flow proceeds through
the step 105 to the step 107, (decision ll`ifs") as the targiet
temperaturebeinit equal to the control switching temperature 11 1
20"(.1), and further to the step 110 to decide on the "stable
heating" Then, at the step WS the temperature control based on the
"stable heating" is conducted Furthermore, when the target
temperature S.'S' is changed from +20C to -11091f (point 1 in Figure
3), after the temperature control based on the "inclined COOling" is
conducted, the temperature control based on the "stable cooling' is
initiated 



(point ,1 in tgur 3) similarly as above. [00341 As described above,
based on the present temperature PV in the reactorthe preset target
temperature SV, stable temperature range a and control switching
temperature ri, decisions are made according to the procedure shown
in Figure 2. In accordance with the tour decisions of "stable
heatine, "stable cooling", "inclined heating' and "inclined cooling",
the temperature control according to either of the heating control at
the heating control Utht or the cooling control at the cooling
control Wilt is conducted, Owing to this procedure" a temperature
control with a good control response characteristics, witbont
itrastehd heating or wastdad cooling, with ability to heat or cool
efficiently the circulating heat medium" can be conducted stably over
a bread terope".".thre control range from a high temperature region
to a low temperature region, 190351         Even using a tamned motor
pump with a considefablv large amount of heat intrusion as the
circulation pump 14, addressing the first order lag element of the
temperature control due to the heat. intrusion at the circulation
pump 1$ by dividing the heating control on the nigher temperatttre
side of the control switching temperature and the cooling control on
the lower temperature side thereof; and optimizing the setting
responding to the heal intrusion separately for the heating control
and the cool g c,onttol, a stable temperaiure control suppressing the
:impact of the net intrusion can be conducted, Further, by using a
double element thermal sensing device for the heat medium thermal
sensing device 2$, horn a single heat medium thermal sensing de
,,,,,,,, 23 measured temperature signals can be output to the heating
control unit and the cooling control unit respectivt:dy. 100361  



Since a control action at the heating control unit for
conducting"stable heating" and a control action at the cooling
conhsui unit for conducting the "stable cooling' can be respectively
conducted by a conventional ND control, detailed descriptions are
refrained.  CLAIMS:         A, heat reedit:in heating-cooling
apparatus comprising a re tor 'sliose temperature is controlled by a
heat medium; a heat medium heating unit that heats the beet medium by
an indirect heat exchange \yith a heating fluid; a heat medium
cooling unit that cools the heat medium by int. indirect heat
exchange with al cooling fluid; and. a circulation pump and a lino
that circulate the heat medium thrigh the reactor, the heat medium
heating unit, and the heat medium cooling :mit; wherein the heat
medium heating-cooling apparatus further comprises a bypass line
bypassing the heat medium heisting unit; a switching valve switching
the direction eta flow of the heat medium to the heat medium heating
unit or the bypass line; a reactor tentliierature measuring means
nieasuring the present. temperature of the reactor; a heat medium
temperature measuring means measuring the temperature of the heat
inediuin:thd to the reactor; a target temperature setting means
setting a target temperature of the reactor; a stable temperature
range setting means setting a tolerable range of a difference between
the present temperature and the Inge: temperature as a stable
temperature range; a control switching temperature setting means
setting a control :switching temperature for switching a control
between a cooling control and a heating control" when the difference
between the present temperature and the tar et temperature is within
the stable temperature range; a stable temperature deciding means
deciding whether or not the temperature difference between the
present temperature and the target temperature is within the stable
temperature range; a first deciding means deciding; which of the
heating comm.: or the cooling control is conducted within the stable
temperature range by comparing the tarot temperature and the control
switching temperature when the temperature difference is within the
stable temperature range; a second deciding means deciding which of
the heating control or the cooling control is conducted toward the
target temperature by comparing the target temperature and the
present temperature when the temperature difference is not in the
stable temperature range; a heating control unit activating the heat
medium heating unit to heat the heat medium when the first deciding
means or the second deciding means decides on the heating control;
and a cooling control unit activating the heat medium cooling unit to
cool the heat medium when the first deciding means or the second
deciding means decides on the cooling control. 2..The heat medium
heating-cooling apparatus according to chum 1" wherein the heat
medium temperature measuring means is a double element thermal
sensing device that outputs measinvet \N k1/4 signalc to the heating
control unit and the cooling control unit respectively.  3. The heat
medium heating-cooling apparatus according to claim I, wherein the
reactor temix:rature measuring means measures at least one of the
temperature in the reactor" the temperature of the heat medium
intiowing to a temperature regulating unit of the reactor, or the
temperature of the heat medium out:flowing from a temperature
regulating unit of the reactor. 



4. The heat medium heating-cooling apparatus according to claim 1"
wherein the mvitching valve switches the flow of the heat medium to
the bypass line when the cooling control unit conducts the cooling
control on the heat medium,  5, A heat medium temperature control
n)etlioti fOr controlling the temperature of a heat medium in the
heat medium heating-cooling apparatus according to claim 1"
characterized in that, when the temperature difference between a
present temperature of a reactor and a target tenipeintore of the
reactor is within a pt:eset stable lenaperatuit rartge" the target
temperature and a preset commi switching temperature are compared and
either of a heating control or a cooling control is conducted within
the stable temperature range; and when the temperature difference
between a present temperature of a reactor and a target terth3erature
of the reactor is .not within a preset shal3le ten-them:are ramtc,
the tai-get temperature and the present temperature are compared and
either of a heating control or a cooling control is conducted toward
the target temperature.  6, A heat medium temperature control method
for controlling the temperature of a heat medturn in the heat medium
Mating-cooling apparatus according to claim 2, characterized in that,
when the temperature difference between a present temperature of a
reactor and a target temperature of the reactor is within a preset
stable tempera:late range, the target, temperature and a preset
control :switching temperature are compared and either of a heating
control or a cooling control is conducted within the stable
temperature range,  and when me temperaturedifference between ,; 1
tt? .nt temperature of a reactor and a target temperature of the
reactor is not within a preset stable temperature range, the target
temperature and the present temperature are compared and either of a
heating control or a cooling control is conducted toward the target
temperature.  7. A heat: medium tempe'tr controlling the temperature
of a heat medium in the heat medium heutmgcoolmg apparatus according
to claim 3, characterized in that, when the temperature difference
between a present temperature of a reactor and a target temperature
of the reactor is within a preset stable temperature range, the
target temperature and a preset control switching temperature ate
compared and either of a heating control or a cooling control is
conducted within the stable temperature range; and when the
temperature difference between a present temperature of a reactor and
a target temperature of the reactor is not within a preset stable
temperature range, the target temperature and the present temperature
are compared and either of a heating control or a cooling control is
conducted toward the target temperature. 



8. A heat nedium temperature control method for controlling the
temperature of a heat medium in the heat medium heating-cooling
apparatus according to claim 4, characterized in that, when the
temperature difference between a present temperature of a reactor and
a target temperature of the reactor is within a preset stable
temperature range, the target temperature and a preset: control
switching temperature are compared and either of a healing control or
a cooling control is conducted within the stable temperature range;
and when the temperature difference between a present temperature of
a reactor and a. target temperature of the reactor is not within a
preset stable temperature range, the target temperature and the
present temperature are compared and either of a heating control or a
cooling control is conducted toward the tart.:tet temperature. 




