TETLE*®F -THE | NVENTI ON Control | er For Low Tenper at u05Bll ay JCase
BACKGROUND OF THE | NVENTI ON The present invention relates to ontroller
for a |lowtenperature display case that is installed in stor$®, duch as
super mar ket s -and. conveni ence stores. As jdescribed in Japanese Exam ned

Pat ent Publicati.on No. Hei 7-1135 (F25B47/02), or Japanese Exam ned Pat ent
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the | owtenperature display cases by co sing units“that are separately
| ocated in a machine romg%g@ JUNBE SIOTHE INWENTIONaI r cooled to
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iI'lum nation in the storage chanbers to enhance the appearance of the

di spl ayeddjzppair¢hse ther ihinstalled inr storek; suchrassepermarkets andunption
ef ficiency, neans have been sought by which to | evel off the demand for
power . Fogohvenieftestotes € di spl ay cases that are in constant operation

during the hours a store is opened, the leveling off of power consunption
I's a probl em ASL8edbRIbed il Dapanbsé\Bx@hined Patent Publication No. Hei 7-1135
(F25B47/02), or Japanese Examined Patent Publication No. Hei 7-6713

(F25B47/02), conventionally, a plurality of low-temperatufe display cases

(open front display cases) are installed in stores, such as supermarkets, and
refrigerant is supplied to evaporators in the low-temperature display cases

" by condensing units that are separately located in a machine room outside
the store.

Fans drive air cooled to predetermined temperatures by the evaporators
into storage chambers to refrigerate products. that are displayed therein, and
lamps provide illumination in the storage chambers to enhance the |
appearance of the displayed products. |

Recently, to provide increased power consumption efficiency, means
have been sought by which to level off the demand for power. For
low-temperature display cases that are in constant operation during the
hours a store is opened, the leveling off of power consumption is a
problem. | '

SUMMARY OF THE INVENTION

To overcome the conventional technical problem, it is one object of
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T3 overcone the conventional technical problem it is one object of the pr
provide a controller, for a |owtenperature display case, that can
contribute to the leveling off of the demand for power. that is controller
according to the present invention that s applied 2 for a

| ow-t enperature display case, for which refri geration of a storage chanber
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provided by lamps, raises a set temperature for the refrigeration and reduces
the illumination provide_d by the lamps for a predetermined period during
those hours a store is open.

According to the controller of the present invention for a

low-temperature display case, the predetermined period is set to a period
wherein the demand for power peaks.

A cémtroller according to the presé'nt invention that is appliéd fora
low-temperature display case, for which refrigeration is controlled by
discharging cooled air into a storage chamber, raises a set temperature for
the refrigeration when there is an external temperature rise during those
hours a store is open.

A controller according to the present invention that is applied for a
low-temperature display case, for which refrigeration is controlled by
discharging cooled air into a storage chamber wherein illumination is
provided by lamps, raises a set temperature for the refrigeration and reduces
the illumination provided by the lainps when there is an external
temperature rise during those hours a store is open.

A controller according to the present invention that is applied for a
low-temperature display case, for which refrigeration is controlled by

discharging cooled air into a storage chamber, raises a set temperature for



di*schar'ging cooled air into a storage chanber, raises a set tenperature for
the refrigeration when there is an external tenperature rise during those
hours a store is open. A controller according to the present invention that
is applied for a | owtenperature display,case, for which refrigeration is
controlled by discharging cooled air intd a storage chanber wherein
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A controller according to the present invention that is applied for a
low-temperature display case, for which refn'geration is performed by :
discharging cooled air into a storage chamber, raises a set temperature for
the refrigeration when a demand for power is raised during those hours a
store is open.

A confroller acciording-to.the' present in_véntion that is applied for a
low-temperature display case, for which refrigeration is controlled by
discharging cooled air into a storage chamber wherein illuminatioﬁ is
provided by lamps, raises a set temperature for the refrigeration aﬁd reduces
the illuminétion provided by the lamps when a demand for power is raised
during those hours a store is open.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a vertical cross-sectional view of a low-temperature display

case according to one embodiment of the present invention; |
Fig. 2 is a diagram for explaining a piping a:raﬁgement in a storage
chamber of a low-temperature display case according to the embodiment;
Fig. 3 is a block diagram illustrating an electric circuit of a controller
for a low-temperature display case according to the present invention; and

Fig. 4 is a timing chart for explaining input, temperature and



condending unit rises during those hours a store is open. A controller
according to the present invention that is applied for a | owtenperature
di splay case, for which refrigeration is perforned by di scharging cool ed
air into a storage chanber, raises a sej tenperature for the refrigeration
when a demand for power is raised during those hours a store is open. A
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di spl ay case accoi’él ng e%n?]ﬂéogfrrri é@if Sfﬁé??é%%ﬂt 111a'l\re‘g'gﬁelntﬁ | nveﬂn on; Fig. 2
Is a diagr, gﬁgﬁ%g I n a storage chanber of a
|omftenpef§?E§§k9ﬁ§€P§§ﬁ£gggﬁzggo?gﬁﬁgﬂ{o t he enbodi nent; Fig. 3 is a bl ock
di agramil| UStAW?ﬁ@e?hﬁﬁbrdl By e#dd 19h fhis eboliniént ¥ a Vertical

| ow-t enperature dis case acc ing to the present 1nvention; and Fig. 4

s atim %éiﬁﬁfdntfdﬁeﬂm;ﬂwlé&el ARt cothprizes Anlindutdtthg wall 32 having a
U shape in cross section, and side walls (not shown) attached to either side

of the insulating wall 32 at an installation site. An outer layer partition
plate 34 and an inﬁer layer partition plate 36, separated by an intervening
space, are attached inside the insulating wall 32 so as to define an outer
- layer duct 37 between the :insulaﬁng wall 32 and the outer layer partition
plate 34, an inner layer duct 38 between the inner and outer layer partition
plates 36 and 34, and a st:)rage chamber 39 inside the inner wall partition
plate 36. |
‘A plurality of shelves 41 are provided in the storage camber '39, and
fluorescent. lamps 40 for illumination are provided at the lower front
portions of the shelves, on the ceiling of the storage chamber 39, and
beneath a canopy 37. A deck pan 42 is attached at the bottom of the
storage chamber 39, and a bottom duct 43 1s formed below the deck pan 42
that communicates with the ducts 37 and 38. A fan case 44 incorporating
a fan 45 is located in the bottom duct 43. An evaporator 46 is vertically
arranged in the lower portion of the inner duct 38 that is located at the rear
of the storage chamber 39. |
When the fan 45 in the fan case 44 is activated, air in the bottom duct
43 is driven toward the rear inner and outer ducts 37 and 38. Part of the

air is driven upward through the outer duct 37, while the remainder passes



4 illum nation changes and condensing unit changes for the | owtenperature
di spl ay case of the enbodi nent. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT The preferred enbodi ment of the present invention will now be
described in detail while referring tosdraw ngs. A |owtenperature display
case 1 in this enbodinment is a vertical, open-front open display case, and
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shel ves 41 aggithrthig ﬁ%bés@ bficintéRial Wooted iy caftaihadd avexeamabt | anps 40

for illumnation are provided at the | ower front portiaons of the shelves,

on the cgidtedveiaif barain! wikck prevents3dy inhibitetheaérdtry ofoexteyna7airA dec k
pan 42 i's attached at t he bottom of the storage chanber 39, and a bot t om
duct 43 are foriiéd! afdsyai lupeteplortion S12ir ithé sf mhmnberwt hOﬂw ts 37
and 38. A fan case 44 incorporating a fan 45 is located in the botfom duct

43. An eypse airith4fin thedatérmal cvoled air curtain, circulates through and
cools the storage chamber 39. The cooled air ié returned through the inlet
54 to the bottom duct 43, and is impelled toward the fan 45.

In Fig. 2, three low-temperature display cases (vegetable and fruit

.refrigerating cases) 1a are arranged in parallel for the storage and display of

- vegetables ..':'md fruit (products). An additional five low-temperature display
cases (chiliéd fish cases) 1b are arranged in parallel for the stbragé and
display of fish (products).

The low-temperature display cases 1a and 1b are installed aldng the
walls of a store, such as a supermarket, as is shown in Fig. 2. A
condensing x"mit for refrigeration 11 ahd a condensing unit for chilling 12
are separately located in a‘l machine room 13 outside the store.

The condensing units 11 and 12 are constituted by a compressor and a
condenser. The inlets of the evaporators 46 in the low-temperature display
casds' (refrigeration cases) la are connected in parallel, via solenoid valves
14 and expansion valves 16, respectively, to a liquid refrigerant pipe 17 for
the condensing unit 11. The outléts of the evaporators 46 are connected in
parallel to a gas refrigerant pipe 18 for the condensing unit 11.

The inlets of the evaporators 46 in the low-temperature display cases

(chilled cases) 1b are connected in parallel, via solenoid valves 19 and



atranged in the lower portion of the inner duct 38 that is |located at the
rear of the storage chanber 39. When the fan 45 in the fan case 44 is
activated, air in the bottomduct 43 is driven toward the rear inner and
outer ducts 37 and 38. Part of the air i% driven upward through the outer
duct 37, while the renmainder passes 5 through the evaporator 46, wherein
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set back (NSB) and a shift amount set switch 59 for demand set back
(DSB), which will be described later. |

An illumination switch 61 is connected to the NSB input of the

microcomputer 57. The output terminal of a condensation pressure sensor
62 for detecting condensation pressure at the evaporators 46 is connected to
the DSB input terminal. The oﬁtput ofa temiperature sensor 63 for
detecting the temperature (discharged air temﬁerature TDA) of air that is
discharged from the inner layer duct 38 is transmitted to the microcomputer
57. The temperature sensor 63 is provided in the inner layer duct 38 that
is located upstream of the inner outlet 53, as is shown in Fig. 1.

The soienoid valve 14 or 19 is connected to the output terminal of a
temperature control contact point '64 of the microcomputer 57. An
electronic stabilizer 67 is connected to the output terminal of a light
adjustment contact point 66. The fluorescent lamps 40 are connected to
the electronic stabilizer 67. |

With this structure, the operation will now be described while referring
to the timing chart in Fig. 4. An explanation will be given for the |
low-temperature display case 1b and the chilled condensing unit 12. The
operation for the low-temperature display case 1la and the refrigeration

condensing unit 11 will not be described because the operations of the



di‘'spl ay of fish (products). The |owtenperature display cases la and |b are
installed along the walls of a store, such as a supermarket, as is shown in
Fig. 2. A condensing unit for refrigeration 11 and a condensing unit for
chilling 12 are separately |located in a ffachine room 13 outside the store.
The condensing units 11 and 12 are constituted by a conpressor and a
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11. The inlets of "the evaporators 46 ih the |owtenperature 'display tases
(chilled whea< light awiteleGlchas beeh elvsad /) a wder, e amerdcomputer 39 and
6 expansion valves 21, respectively, to a liquid refrigerant pipe 22 for .
t he condesermits thé teléétrofitestabilizérs 6P ftot tuen ahefustescent faraps 40ponected in

parallel to a gas refrigerant pipe 23 for the condensing unit 12. Fig. 3 is

a bl ock dI'e@maidrotbufuter SToalsochas ac24 ihoutitimer twl@ifchaisce?éméd%y a6 for
the | owtenperature display cases 1 (la, |Ib). The controller 56 s

constit utmdgpama gener al - purpose mcroconputer 57. The input term nal of-

A three-phase alternating current is supplied to the compreseof of the
chilled condensing unit 12. When tﬁe compressor is operating, the
-refrigerant is compressed and passes through the liquid refrigerant pipe 22.

At the expansion valves 21, the pressure on the refrigerant is reduced, and

the refrigerant is supplied to the evaporators 46 in the low-temperature
display cases 1b. At the evaporators 46, the refrigerant is evaporated and
heat is extracted from air paissing-through the evaporators 46, thereafter the
air (cooled.air) passes through the inner layer duct 38 .and is discharged
from the inner outlet 53, as previously described. _ |

Assuming that the temperature of the air discharged from the inner
layer outlet 53 (discharged air temperature TDA) is set to -5°C. During
the hours the store is opeh and while the light switch 61 is closed (in the
ON state), and during the periods extending from 10 AM to 1 PM and from
3 PM to 9 PM, while the set value of the discharged air temperature TDA
is -5°C, the microcomputer 57 employs the temperature switch 64 to open
and close the solenoid valves 19.

More specifically, when the discharged air temperature TDA, which is
detected by the temperature sensor 63, rises to -3°C, the microcomputer 57

opens the solenoid valves 19. When the TDA is reduced to -5°C, the

microcomputer 57 closes the solenoid valves 19. When all of the solenoid



the m eroconputer 57 is connected to a shift anmpbunt set switch 58 for night
set back (NSB) and a shift amount set switch 59 for demand set back (DSB),
which will be described later. An illumnation switch 61 is connected to
the NSB i nput of the mcroconputer 57. ghe output terminal of a
condensati on pressure sensor 62 for detecting condensation pressure at the
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the electron stabilizer 67 sets the luminance L of the fluorescent lamps 40

to 2000 Ix (total value). The input (power) PC .(the total) for the -

fluorescent lamps 40 in this case (period) is about 24 kW.

For the period during which the store is closed, from 9 PM to 10 AM
the next day, when the light switch 61 has been opened (turned OFF) by a

user, the microcomputer 57 permits the electron stabilizer 67 to turn off the

fluorescent lamps 40. At this time, the value for the discharged qir
temperature TDA is set to -3°C, which is a two degree shifted up from (a
higher temperature than) -5°C, and the temperature adjustment switch 64 is
used to open and close the solenoid valve 19 (night set back). This shift
width can be arbitrarily set with an NSB shift amount set switch 58.

More specifically, when the discharged air temperature TDA detected
by the temperature sensor 63 is raised to -1°C, for example, the
microcomputer 57 opens the solenoid valve 19. When the te;nperature
TDA is reduced to -3°C, the microcomputer 57 closes the solenoid valve
19. However, since the fluorescent lamps 40 are turned off duﬁng the
closing hours, as previously described, and the amount of heat generated is
zero, and the opening 51 of the low-temperature display cése 1b is closed

by a night cover (not shown), the products in the storage chamber 39 are



7+ sol enoid val ves 14 and the expansion valves 16 are the sane and only the
set tenperatures differ. During the hours the store is open, from10 AMto
9 PM for exanple, when a light switch 61 has been closed by a user, the
m croconputer 57 permts the electronicotabilizer 67 to turn the
fluorescent |anmps 40 on. The m croconputer 57 also has a 24 hour timer

which is hase alternating current is .
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t hrough the evaporators 46, thereafter the air (cooled alr) passes through
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previ ously descri bed. Assuming that the tenperature of the air discharged

from the backdr Theeshiftwidth ean(ie aebitraily sit'by " DSBshift athGuntswitch t o
-5[err]C. Dufing the hours the store is open and while the light switch 61

Is closedqin the ON state), and during the periods extending from10 AMto
1 PMand from3 PMto 9 PM while the set value of the discharged air

tenperat ure Nibre specifically, wlten the discharged air temperature TDA detected

by the temperature sensor 63 is raised to -1°C, for example, the

microcomputer 57 opens the solenoid valve 19. - When the temperature

TDA is reduced to -3°C, the microcomputer 57 closes the solenoid valve
119. : | |
" In addition, in this period the microcomputer 57 closes the light
adjustment switch 66 so that-the fluorescent _lampis 40 are turned on while
the electron stabilizer 67 reduces the input (power) PC (total value) for the
ﬂuot'escent lamps from 40 to 21 kW. The luminance L of the ﬂut)rescent
lamps 40 is ~r__edueed to about 1800 Ix (total value).

The period from 1 PM to 3 PM is the period during a day when the
power demand peaks. In this embodiment, as is described above, since the
set value for the discharged air temperature TDA is raised by 2°C, in this
case (period) the input (power) PR of the chilled condensing unit 12
(compressor) is reduced to approximately 44 kW. As the input (power) PC
(total value) for the fluorescent lamps 40 is also reduced to about 21 kW,
the power consumption according to this embodiment can .be reduced by a
total of 11 kW when the power demand peaks, effectively contributing to
the leveling off of the power demand.

Although the temperature TG is to be raised in response to the rise of



is -5 Ferr]C, the microconputer 57 enploys the tenperature switch 64 to
open and cl ose the sol enoid valves 19. Mire specifically, when the

di scharged air tenperature TDA, which is detected by the tenperature sensor
63, rises to -3[err]C, the m croconputerlb7 opens the sol enoid val ves 19.
-When the TDA is reduced to -5[err]C, the m croconputer 57 closes the

sol enoi d tha! digehdLed Mt tetperdtuid TDA| theldminaes Y98f e Fvorekespd, the

conpressor of the chilled condensing unit 12 is halted. By nmeans of this
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2000 1x (total value). The:input (power) PC (the total) -for the fluorescent
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the store is closed, from9 PMto 10 AMthe next day, when the |light switch
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.consonance with the rise in the temperature of the air that is discharged into
the storage chamber 39 during this. period, and based on the degree to
which the fluorescent lamps 40 depend on the temperature, the luminance L
(brightness) becomes greater than when the input is reduced at the same
temperature (-5°C) as the temperature in another period. More specifically,
the value of the greater luminance mentioned previously was 1800 Ix. Due
to the multiplication effects, the change in the brightness in the storaée
chamber 39 is more difficult to recognize.

Therefore, in a case where the reduction in luminance is cons'idered
important, so long as the reduction in the input PC of the fluorescent lamps
40 is around 22 kW, the reduction of the luminance L can be reduced to
about 8%. In this case, the width of a rise in the temperature TG is
slightly raised.

In the above embodiment, the 24-hour timer of the micro computer 57
is employed to raise a set temperature of the discharged air témperature
TDA and to reduce the luminance L of the fluorescent lamps 40 (demand
set back) during the peak power demand period. However, besides the
timer, an external temperature sensor may be added or the output of a
conventional condensation pressure sensor 62 may be employed. Since the

power demand increases when there is a rise in the external temperature, or



f.l uorescent lanmps 40. At this tinme, the value for the discharged air
tenperature TDA is set to -3[err]C, which is a two degree shifted up from
(a higher tenperature than) -5[err]C and the tenperature adjustnment swtch
64 is used to open and close the sol enoigd valve 19 (night set back). This
iglft width can be arbitrarily set with an NSB shift amount set sw tch 58.
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m crocom \[?Fa]er?@ﬁﬂgﬁg he sol enoid valve 19. Wien the tenperature TDA is
reduced T07- rr]C, the mcroconputer 57 ¢l oses the sol enoid val ve 19.
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close the solpewigbgeg [')geBdJ@o(véemdr&ng foatlie present dhvéntivngim acan be
S

arbitrarily set i ft "amountswit ch
low-temperature display case, for which cooling is controlled by
discharging _cooled.air, into a storage chamber, a set temperature for the
cooling is raised for a predetermined period during the hours a store is
open. Therefore, when the predetermined period is set to a period where
the power demand peaks, power consumption during that period is reduced,
thereby effectively contributing to the leveling off of the demand for power.

According to the present invention, in a low-temperature display ciase,
for which cooling is controlled by discharging cooled air into a storage
chamber wherein lamps are provided for illumination, a set temperature for
the cooling is raised and the illumination provided by the lamps is reduced
for a ﬁredetefmined period during the hours a store is open. When the
predetermined period is set to a périod where the power demand peaks,
power consumption during that period is reduced, thereby effectively
contributing to the leveling off of the demand for power. | .

:Especially, when a reduction in the illumination provided by lamps can
prevent a rise in the temperature of products; which is caused by an rise of
a set temperature, products can be preserved without any problem. Further,
since the illumination provided by the lamps is enhanced when the set
temperature is raised, power consumption can be reduced even more, or a

reduction of the brightness in the storage chamber can be avoided.



39. More specifically, when the discharged air tenperature TDA detected by
the tenperature sensor 63 is raised to -1 C, for exanple, the m croconputer
57 opens the solenoid valve 19. Wen the tenperature TDA is reduced to
-3[err]C, the mcroconputer 57 closes thg solenoid valve :19. In addition,
in this period the mcroconputer 57 closes the |light adjustnent switch 66

so that the ébg@fﬁ@g?@% Hieeaplﬁ%se?ﬁ inventishnas aolbwi’céhﬂ)érbﬁlr@(ﬁ@%aei“case,

stabilizer ut (power) PC (total value) for

o fl 180 1 '
uor esg%?twhiécgpéoghflg‘ ﬁ%éﬂr@ﬂeh\ﬁf& H(?ﬁ:ﬂa‘t n2866ldd air ine 4 ktoragecent

| anps 40 1's reduce ~about 1800 totall value). The period from1l PMto
3 PM s B&Y, | Seftéih Peratufid fol MRe ddofingOiteFaisedrier ghé extémal i s

enbodi ment, as’i's descr ove, since e set value for the discharged

air te”ﬁm#hﬁ.}%qg‘%# pggin?gﬁ:dééhoﬁigrar dtbre i€ opehs B thisPicals) pbWeri nput

(power) nsing unit 12 (conpréssor) is reduced :to

appr oxi 'ﬁf‘?“?‘ﬂaé,‘ég% néaungofo?éwdggf ré&thé ipywer dentimld peaks as a

fl uorescen IS a ed to about 21 kW the power consunption

e: ps 40 1S 0 . .
acoor ! ieshft &1 il dhevtefina fempaised thtreby eRfabtivlyldokttfbiting | he

power denan fectively contributing to the Ieveling he

power d leVelitip'off bf¢hé dvmrand foe pgwers (0 be raised in response to

the rise o _
According to the present invention, in a low-temperature display case

for which cooling is controlled by discharging cooled air into a storage
chamber wherein lamps are provided for illumination, a set temperature for
the cooling is raised and the .illuminatioq provided by the lamps is reduced
when the external temperature rises during the hours a store 1s open. By
this means, power consumption is reduced for a period where the power
demand peaks as a result of a rise in the external temperaturé, thereby
effectively contributing to the leveling off of the demand for power.
Especially, when a reduction in the illumination provided by iamps can
prevent a rise in the temperature of products, which is caused by an rise of
a set temperature, products can be preserved without any problem. Further,
since the illumination proifided by the lamps is enhanced when the set
temperature is raised, power consumption can be reduced even more, or a
reduction of the brightness in the storage chamber can be avo_ided.

* According to the present invention, in a low-temperature display case
for which cooling is controlled by discharging cooled air into a storage
chamber, a set temperature for the cooling is raised when the condensation
pressure in a condensing unit rises during the hours a store is open. By
this means, power consumption is reduced for a period where the

condensation pressure is elevated by a rise in the external temperature and



10 the discharged air tenperature TDA, the |lum nance L of the fluorescent

| anps 40 is reduced, and the anpbunt of heat generated is reduced by 3 kW
which is the previously nentioned difference, so that the rise in the
tenmperature TG during this period is qujted to only about 5[err]C

Al t hough the lum nance L of the fluorescgnt | anps 40 is reduced by 10% as

e DT o5 e e BRSNS B .
Chanber HE ARG Bh BBE. od- and baced on the degree Lo which the

(br 1 ght ness) AERBrEts 15 AREdreBeht By iR, dh'a Jov! RinpHiAHE, Ssviay cass,
speci 11 ciot yigcEdite 35 confr SRR BV e ndlnd N AL 100 s WHBRR  veas
1550 1+ T 16 68 LA FoC A b e s,
Feduct i o SOBHEtS tfiscsd BaPPYHE il iAo S Biy (M Tanafls 18PAGed "7,
Wt of ke W coHfRSAen preSthdiy 8 iRienst e A riSes dufidg i B8RS 1 "¢
embodi megigtotdifs epelOUByY 't m¥ans! poWer corfRimpti6h is Teduced for a period

where the condensation pressure is elevated by a rise in the external

temperature and power demand peaks, thereby effectively contributing to
the leveling off of the demand for power. |
| Especially, when a reduction in the illumination provided by lamps éan -
- prevent a rise in the temperature of products, which is caused by an rise of

a set temperature, products can be preserved without any problem. Further,
since the illumination provided by the lamps is enhanced when the set
temperature is raised, power consumption can be reduced even more, or a
reduction of the brightness in the storage chamber can be avoided.

According to the present invention, in a low-temperature display case
for which cooling is performed by discharging cooled air into a storage
chamber, a set temperature for the cooling is raised when the power
demand is elevated during the hours a store is open. By this means, power
consumption in reduced for a period where power demand peaks, thereby
effectively contributing to the leveling off of the demand for power.

According to the present invention, in a low-temperature display case
for which cobling is controlled by discharging cooled air into a storage
chamber where lamps are provided for illumination, a set temperature for

the cooling is raised and the illumination provided by the lamps is reduced



i$ enployed to raise a set tenperature of the discharged air tenperature
TDA and to reduce the lumnance L of the fluorescent |anps 40 (denand set
back) during the peak power demand period. However, besides the tiner, an
external tenperature sensor may be addedlér the output of a conventional
‘condensation pressure sensor 62 may be enployed. Since the power demand

i ncr eases witnid PotérSdémiangeis dupteind BEGES a'stof ibpep. Wiy (e
condenser prestsurgbre\llses (accordlelnetg;,:a;%q3 Pﬁle%:glove emand set bggﬁ may be
-per f or medhikin@afigs 'risRinipfien S8’ A e R Wlerd ek demaicpbated] by an
electric po&erégg%b§%§efﬁ$)the ggvgﬁhgﬁgﬁﬁﬁget 6@ K pperagﬁon Ps pérforned
when the fg4eby EfEARvCINCEsRaTuting foRheIRVEHABRMIEGH! thR"demanid it pyfrer/s

i s descri bed above, accdording to the present 1Rvention, In a
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open. Thetefore, when the predeterm ned period is set to a pefiod where the

power dermgngt RemfferaRiFeL prodicts ein be preseRed Mﬂldi&rénf}d P'rébleﬁ@'.u CPBfrther,

thereby effectivély contfibuting to the leveling off o he demand for

power. Acgincei the illurhheative provided byt thenlamps ds eahaheed svleén the despl ay
case,
temperature is raised, power consumption can be reduced .evén more, or a

reduction of the brightness in the storage chamber can be avoided.



for whi'ch cooling is controlled by discharging cooled air into a storage
chanber wherein [ anps are provided for illumnation, a set tenperature for
the cooling is raised and the illum nation provided by the |anps is reduced
for a predeterm ned period during the hours a store is open. \Wen the
predeterm ned period is set to a period wpere the power demand peaks, power
consunption during that period is reduced, thereby effectively contributing
to the leveling off_ of the demand for power. -Especially, when a reduction
in the il | Whatasielaimedvisied by | anps can prevent a rise in the tenperature
of produets, which-is caysed by an rise of a sef. tenperatyre, products can
be preserved wht h&ﬁoaﬂplljfﬂfo@)%ﬁ]lql’lrrt@me}'a@irﬁé{ésﬁlﬁé’ caseipwbieh provi ded
by the | anps.is ephanced when the set tenperature. is.rajsed, power , .
consunpt i deldgaraiion &f & storagerchamber ds Snpted by disehatging;copledcas, | n

t he storage,chanber can be ayoi ded. 12 &c}_cor. [ to the %res nt

i nvent i on, Which, raises 12 5pleFaoling temper 5314, SIRFASS, Chamiber for

Fenper at LrRellSteTBecBFHRg. Suring: tiase BOHS SO 8 PRIt orper at ur e ri ses
reduced for a bor Robontrotlet, FSF B asy-thminbriiine isPlY CaskOR Mk a s i n
the exter nraelfii%gfgi?&? i rc%’ntxt'orlfécf %{r fsfcﬁ%}éi\ﬁegl oot 4ik it r5.gst<'>rage chamber
| - wherein illumination is provided by lamps, wﬁich raises a set temperanxfe
for said refrigeration and reduces the illumination provided by the lamps for
" a predetermined period during those hours a store is open.

3. A controller for a low-temperature display case according to claim
1 or 2, wherein said predetermined period is set to a period wherein the
demand for power peaks.

4. A controller, for a low-temperature display case for which
refrigeration is controlled by discharging cooled air into a storage chamber,
which raises a set temperature for said refﬁgeration when there islan
external tefnp_erature rise during tﬁo_se hours a store is open.

5. A controller, for a low-temperature display case for which
refrigeration is controlled by discharging cooled air into a storage chamber
wherein illumination is provided by lamps, which raises a set temperature
for said refrigeration and reduces said illumination provided by said lamps
when there is an external temperature rise during those hours a store is
open.

6. A controller, for a low-temperature display case for which
refrigeration is controlled by discharging cooled air into a storage chamber,
which raises a set temperature for said refrigeration when condensation

pressure in a condensing unit rises during those hours a store is open.
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téd the leveling off of the demand for power. According to the present
I nvention, in a lowtenperature display case for which cooling is
controlled by discharging cooled air into a storage chanber wherein | anps
are provided for illum nation, a set tenperature for the cooling is raised
and-the illumnation provided by the lanps is reduced when the external
tenperature rises during the hours a st & is open. By this neans, power
consunption is reduced for a period where the power denmand peaks as a
result of a rike Ancomeolerefored losrpemperatare displapycasef fort whétly coolin
contributing to the leveling off of the demand for power. Especially, en
a reducti ds dontidided lbyudisvhiarging covletd dilintbaanstorage ¢lraznbert wherete in the
tenperature of products, which is caused by an rise of a set tenperature,
products dHonbiapiozs 5 peovidedhbyitlaagys, pwhidhe rais€s at setrtengperaturehfor said
il lum nation provided by the lanps is enhanced when the set tenperature is
rai sed, paefrgeratfomandoredunessaiddifumihatroanpravideddvy sard:tampsonheh t he
brightness in the storage chanber can be avoided. According to the present
i nvent i on,comdenshtiont pressure in @ dongdensingannit frisesvduringcthose puirs a store
controlled by discharging cooled air into a storage chanber, a set
t enper at uris dpen.t he cooling i s raised when the condensation pressure in a
condensing unit rises during the hours a store is open. By this neans,
power consunpt8.onAi eontrdllesofcroa low-éempérathive dlspiayocasee%xawhmh pressure
is elevated by a rise in the external tenperature and :
refrigeration is performed by discharging cooled air into a storage chamber,

which raises a set temperature for said refrigeration when a d_c'enialid for
power is raised.during those hours a store is open. |

9. A controller, for a low-temperature display case for which
refrigeration is controlled by discharging cpoled air ii;to a sforége chamber
wherein illumination is provided by lamps, which raises a set temperature
for said refrigeration and reduces said illu;nination provided .by said lamps

when a demand for power is raised during those hours a store is open.
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13 power demand peaks, thereby effectively contributing to the |eveling off
of the demand for power. According to the present invention, in a

| owt enperature display case far which cooling is controlled by discharging
cooled air into a storage chanber wherein | anps are provided for
illumnation, a set tenperature for the cooling is raised and the

illum nation provided by the lanps is reduced when the condensati on
pressure in a condensing unit rises duriq3g the hours a store is open. By
this means, power consunption is reduced for a period where the
condensation pressure is elevated by a rise in the external tenperature and
power demand peaks, thereby effectively contributing to the |eveling off of
t he demand for power. Especially, when a reduction in the illumnation
provi ded by | anps can prevent a rise in the tenperature of products, which
is caused by an rise of a set tenperature, products can be preserved

W t hout - any problem Further., since the i gninaﬂ(m1§wovided by the | anps
i s enhanced when tGONKROLEEBFQRJQW-TE TUBERESELehy on can be
reduced even nore, or a reduction of the brightness in the storage chanber
can be avoi ded. According to the present invention, in a |lowtenperature
displaydgﬁiﬁﬁégg.mhich cooling is perforned by discharging cooled air into
a stora r, a set tenperature for the cooling is raised when the
power dermand is elevated during the hours a store is open. By this neans,
power

It is one object of the present invention to provide a controller (56) for a low-
temperature display case (1), that can contribute to the levelling off of the demand for power.
A controller according to the present invention raises a set cooling temperature for a storage

chamber (39) for a pfedetermined period during those hours a store is open.

Fig. 3.



cofisunption in reduced for a period where power demand peaks, thereby
effectively contributing to the leveling off of the demand for power.
According to the present invention, in a |owtenperature display case for
whi ch cooling is controlled by discharging cooled air into a storage
chanber where |anps are provided for illumnation, a set tenperature for
the cooling is raised and the iIIuninaHign provided by the | anps is reduced
14 when the power denmand is el evated du(lng the hours a store is open. By
this means, power consunption in a period where power denmand peaks, thereby
effectively contributing to the leveling off of the demand for power.
Especially, when a reduction in the iLLyg nation provided by |anps can
prevent a rise in the tenperature ofrtlzgﬁyis, which is caused by an rise
of a set tenperature, products can be preserved w thout any problem

Further, since the illum nation provided by the |anps is enhanced when the
set tenperature is raised, power consunption can be reduced even nore, or a
reduction of the brightness in the storage chanber can be avoi ded. 15
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VWhat is clainmed is: 1. Acontroller, for a |owtenperature display case for
which refrigeration of a storage chanber is controlled by discharging
cooled air, which raises a set cooling tenperature for said storage chanber
for a predeterm ned period during those hours a store is open. 2. A
controller, for a lowtenperature display case for which refrigeration is
controll ed by discharging cooled air i240 a storage chanber wherein
illumnation is provided by |anps, which raises a set tenperature for said
refrigeration and reduces the illum !(SPéggovided by the |lanps for a
predet erm ned period during those hodr re is open. 3. Acontroller
for a lowtenperature display.case according to claim1 or 2, wherein said
predeterm ned period is set to a period wherein the demand for power peaks.
4. A controll ery--fof--a-+ow-terperatwr-e-disphlay, case for which refrigeration
is controlled byMACGHINE BOQMcool ed air into d storage chanber, which
raises a set temperature for said refrigeratidnﬂmhﬁa there is an external
tenperature rise during those hours a store is open. 5. A controller, for a

| ow-t enper at ur e} di spl ay case Poré?h t+gqr b3 is controlled by
di scharging cogled air into a sE: é{ pnbet-wherein illumnation is
provi ded by | anps, whicp—ratsgs nperqtiure fqr said refrigeration
and reduces saiid illum pdfTon :f.\rm'i..fll by—salld tamps when there is an
ext er nal terrperiature ri gg dur REFRIGERATION eli store is open.
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6. A~Eontroller, for a lowtenperature display case for which refrigeration
is controlled by discharging cooled air into a storage chanber, which

rai ses a set tenperature for said refrigeration when condensati on pressure
in a condensing unit rises during those hours a store is open. 16 7. A
controller, for a lowtenperature display case for which cooling is
controll ed by discharging cooled air i@tg a storage chanber wherein
illumnation is provided by |anps, whi ﬁ rai ses a set tenperature for said
refrigeration and reduces said illumnation provided by said | anps when
condensati on pressure in a condensing unit rises during those hours a store
is open. 8. A controller, for a lowtenperature display case for which
refrigeration is performed by discharging cooled air into a storage
chanber, which raises a set tenperatg:g(gir aid refrigeration when a
demand for power is raised during thds - a store is open. 9. A
controller, for a lowtenperature display case for which refrigeration is
controlled by discharging cooled air into a storage chamber wherein
illumnation is provided by |anps, which raises a set tenperature for said
refrigeration and reduces said illumnation provided by said | anps when a
demand for power is raised during those h&Gs a store is open.
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