2213610 A CONTROLLER OF A REFRI GERATING UNIT 5 The present
invention relates to a controller of a refrigerating unit. Fig. 9 shows an
exanmpl e of a conventional refrigerating unit, Fig, .7,8hows in detail a
controller 9b used in the réfrigerating unit of %11%@(1 Fig. -8 shows 10
in detail a recording unit 25 used in the refrigerating unit of Fig. 9. A
conventional refrigerating cycle is nog described. A gas refrigerant _«
conpressed by a conpressor 12 to have d Righ tenmperature and a high
pressure flows into a 15 condenser 15. Further, it also flows into a
bypass circuit including an electronic control valve 14. Heat of the gas
refrigerant is radiated in the condenser 15 and the gas refrigerant is
condensed to |iquid AOCORTROLUERS XIS HEFWEGERAT INE gRepnpr.essed -
refrigerant is fed o amevaporator —20————rrero—rare=ott—heat of air
passi ng through the evaporator 17 so that the refrigerant is evaporated and
returned to the conpressor 12 to thereby conplete the refrigerating cycle.
Description is now made to control of the refrigerating capacity. 25

In the controller 9b, a controlled tenperature is -2- determ ned by

deci 8i on neans 20 of Threprxesend| |imyention relates to a controller of a

refrigerating unit.
Fig. 9 shows an example of a chaventional
‘refrigerating unit, Fig. 7 shows in detail a controller 9b
used in the refrigerating unit of Fig. 9, and Fig;.s shows (f;
10 in detail a recording unit 25 used in the refrigerating unit
of Fig. 9.
A conventional refrigerating cycle is now
described. A gas refrigerant compressed by a compressor 12
to have a high teméerature and a high pressure flows into a
15 condenser 15. Further, it also flows into a bypass circuit
including an electronic céntrol valve 14. Heat of the gas
refrigerant is radiated in the condenser 15 and the gas

refrigerant is condensed to'liquid to reach an expansion

P

valve. The decompressed refrigerant.is fed to an evaporator
20 17 to take off heat of air passing through the evaporator 17
so that the refrigerant is evaporated and returned to the
compressor 12 to thereby complete the refrigerating cycle.
Description is now made to control of the
refrigerating capacity.

25 In the controller 9b, a controlled temperature is




tamaaUMetoatmmaauuedaeMedbyatmmaaUuedﬂedor1%1m
blomﬁng air or a tenperature detector 1la of suction air. A tenperature
data set by -a setting tenperature 5 input switch 18 is supplied to
deC|S|on means: 19 of setting tenperature to determ ne a setting
tenperature Control means 21 control s &n opening of an electronic control
val ve 14;,s0 that the controlled tenperature is equal to the setting
tenperarure. At this tine, when the opening of the 10 valve is

i ncreased, the refrigerating capacity is reduced and when opening is

decreased, §BearRlhbACHY 4e21SIRAC ehrls® 20" YreaRl sy diaip! y, the

controlled tenperature can approach to the setting tenperature by adjusting

the. openi ngtghpkPatureV@o kS temperature detbid ddefty Gerdinprdiite IS
provided with a recording unit 25 so as to record how the controlled

t enper at ur edelhasgos. 19acore®eoding Wiirl o35 alaledipdrfture IRA¥EHIE 11a of
tenperature by means of decision means 23 on the basis of i nf or mati on
supplied frencaibhowing ai temperartare dai@d set dot ectsert tidiz arenpe satiren
air tenperature detector 11b provided separately fromthe tenperature
‘detectdrs f onputeswdticholBer solsuppd igdt dwpdestivwionsaeans df i tstht Limgand
records the controlled.tenperature on a circular chart 26 by neans of
recordi ng mtamgepatuys to determine a Fed tidehdemperadiudian fatide setting

t enper at ure - 3-
ans 21 controls an opening of an electronxc control valve

14 so that the controlled temperature is equal to the

o/ "setting temperature. At this time, when the opening of the

10  valve is increased, the refriger#ting capacit? is reduced
and when opening is decreased, the refrigerating capacity is
increased. Accordingly, the controlled temperature can

ﬁ-_approach to the setting temperature by adjusting the opening
" af the valve.

5 The refrigerating unit is provided with a
recording unit 25 so as to record how the controlled
temperature changes. The recording unit 25 determines a
recording temperature by means of decision means 23 on the'

basis oflinfofmation supplied from a blowing air temperature

20 detector 10b and a suction air temperature detector 11b

" provided separately from the temperature detectors for the
controller 9b and a temperature selection switch 27 and
records the controlléd'température on a circuiar chart 26 by
means of recording means 24.

25 The method of determining the setting temperature



and the nmethod of recording the controlled tenperature of the above
conventional refrigerating unit have problems as follows. (1) Since the
setting of tenperature is made by 5.  operation of an operator, .the
setting tenperature may be set by mistake. (2) It is difficult to perfdrm
the batch data processing by a conputer,. (3) It is difficult to admi nister
recordi ng paper 10 for the controITéH tenperature. (4) Since the .3"
“.recording unit is provided separately, nuch space is required and a cos i's
high. (5) It is inpossible to obtain control information except the -

tenper at ur e df K &Bhé PRHod 16f recording the cBhtirbliledNeeaperature Vit e
sel ection informati on such as the setting tenperature on the recording

paper and tghé¢ egpeee toRvércvofangredpegera@ing unit have prioa gwsesant

i nvention has been nmade in view of the above problens and an object of the
present . invioltlawsis to provide a controller-of a refrigerating unit
capabl e of resolving the conventional problens. [ERR] [ERR] 4 The
present invention resf{tesSinca thet seltiténgopfytemperature is made by

5 -_operation.qf_an’operator, the setting temperature hay be set
by mistake. |
(2) 1t is difficult to perform the batch data
processing by_a computer. | _
(3) It is difficult to administer recording paper W/
10 for the controlled-femperature. | |
(4 Siﬂce-the recording unit is.provided
-separately, much space is required and a_cost'is.high.
(5) It is irlnpqs's'ible to obtain control information
except the.temperature information.
15 ' g(G)_It is necessary to write selection informaticd
such as the setting temperature on the recording paper and

to replace the recording paper.

20 . The present invention has been made in view of the
above problems and an object of the present invention'is to
'_prOV1de a controller of a refrlgeratxng unit capable of
resolving the.conventlonal-problems,-
I ot it ! ! iead vhe
25 - " Eo _.l. E'Il |'. .l- - Eiil =



refrigerating unit which controls the refrigerating unit so that a
tenperature detected by controlled tenperature detection nmeans is equal to
a setting tenperature, conprising nmeans for storing the tenperature
detected by said detection neans, a card data input-output unit for reading
data froma card and witing data in a card4 card data readi ng neans for
reading card data fromsaid. input-output unit, neans for discrimnating
whet her™a card appFhedpresenheinmentiont pesidest ihsaaceativolderaiot @ a
recording.card on the basis of the card data read by said readi ng neans,
setting tenperg@fFitgesatingnunbtinwhich dentuphy the sefrigerasiper atite on
the basis of the card data when said _discrimnating nmeans di scrim nates
that the card §2 Bhakiai hemperatune deteated: hyweprtrgliednsempe nasadieng

t he data storqg in said storing nmeans, and mmiting the data in the card

t hrough said ¢ ?Eﬁﬁﬁf i ARARS of® pREUAhi FOVRROERTBIGESEPRERENERNg neaANs

di scrim nates |} a LS recordin rd, In operatiqgn, since.the
~refrigeration %éﬁ%rﬁﬁg?ﬁdégagstﬁgrc ?ﬂr%ﬁaagﬁﬁpﬁ?pgﬁfggP?ﬁnaPtﬁﬁFe &n :

read data fro | daj a the. ca d e i means
of the sett| g Saf faLdoldn hbhlis h ehBs BELAN foBRCObERuE LAY, 30

pr ﬁffif' ng _b'y PedMY 84t 8 UEPoiSa 2o dtE" RAQWHL €1ng38abE 2h! & BRYa2Nd
' ..card data reading means for reading card data from said
. - input-output unit, means - for discriminating whefher'a
card applied to the input-output unitlis ﬁ_setting car&
or a recording caid on the basis of the card data read
by said reading means, éetting temﬁerature décision
means for deciding the setting temperature on the basis
of the card data when said discriminating means
discriminates that'the card is a setting card, and card
data_writing ﬁéans for reading the data stored in said
storing means and writing the data in the card through
said card data input-output unit when said |
discriminating means discriminates that the card is a
s fecording card.
In operation, since the refrigeration unit includes -
- the card data input-output unit which can read data from
the card and write_data to the card and the selection
. means of the setting card'and,the.recording_éard,

unificatign of the data processing by a computer such as’

a microcomputer can be attained and control



-5- of the setting tenperature and the controlled tenperature is easy with
the result that wong setting of the tenperature is renoved.: Further, since
there is no recording unit, the apparatus can be nmade smal |l er and the cost
thereof is 5  reduced. Accordlng to the present invention, the
refrigerating unit is provided wth tbe%data i nput - out put. unit which can
read data fromthe card and wite data to a card and the selection nmeans  of

the setting card and the 10  recordi.ng card and the foll owing effect&acan

be attained. (1) Data control such as the setting tenperature and the

cont 1ol L ed GFTRRE 4L A27 RRRERATARY 3n60TRUL Sortid 0l y@é.@e%dm

preservati on o there is recor I

uni t, the a%%evﬁpﬁaEﬁéuﬁeéﬁl@aQﬁa%”@%B% QQQtHQ% %QStéﬁPQF

reduced. e Is nothing that the opérator. sets and accor ng Yy W ong

setting by i§er€ﬁ@ﬁé&0th§tﬁ5k”‘B@h%@ therk Us ho TerotddG cuﬁgmeumﬁ@omnng

a configuration of an enbodlnent of the present invention; 2is a
refrigerantagpaeaits dcagr8e Mada. ea&nn@@rahungh@mdbsﬂuxueﬁduxttsaan

- enbodi ment of the present 25 invention,

5 reduced.
Accordlng to the present 1nvent10n, the_
refrxgeratlng un1t is provxded with the data’ input- output

unit_Which can read data from the card and write data to O

card and the Selecfien;meanS’of'the setting card and the U

10 Trecordlng card and ‘the followlng effects can be attained.
(1) Data ‘control such as the setting temperature
~and the'controllee'temperature can be made by a computer and
analysis and bresefvefioh'of data can be made easily.
| ' (2) Since there is no recording unit, the |
15 .apﬁafafds is made sﬁeller and the cbsf_fhereof can be
reduced; " | | |
(3) There is nothing that the operator sets and

accordingly wrong setting by the operator is eliminated.

20
| Fig. 1 is a block diagram showing a configuratibn
of en'eMBodfmehfloflfhe present inveniion;' | |
| ﬁig; 2 is a refrigerant circuit diagram of a
féfrigefétihg unit according to an embodiment of the present

25 invention;

<



-6- Fig. 3is a flow chart show ng tenperature setting and recording
operation of the refrigerating unit according to an enbodi nent of the
present invention; Fig. 4 shows a |layout of data in a setting card; 5
Fig. 5 shows a layout of data in a recording card; Fig. 6 shows a
configuration of an external -processing unit (setting card and recording
card);\ FHg. 7 is a functional block diagramof a controller of a
conven%TonaI refrigerating unit; 10 Fig. 8 is a functional
bl ock diagram of a recording unit of a conventional refrigerating unit; and .

T O T enr g et B O e O PO BB« 2 RONYRRY § 8RB rRTLIOSERNRY

unit. 15 Fig. 1 is a tk”diagram ot a contro eratin

capacity ang,4 PRES Al £ @Mrg'(&)g?ﬁgo?h@w@ ﬁe%%ers@mggmi 3BcBrding

refrigerating unit according t present 1 nvention.

The refrigeyAtdMOemysd Enéht LHE ERET pPEE@ALNInVBhEigRAOWN in Fig. 2 is the
sanme as the conventional refrigerating cycle described above and

description thereof iBifensesihovét &dlapeaer o pt davai snnawsendenigo clalrd ;
refrigerating capacity control, the setting tenperature and 25 t he
contrelled tenperaturkig. 5 shows a layout of data in a recording card;
T - Fig. 6 shows a configuration of an external
processing unit (setting card and fecording card);
Fig. 7 is a functional-block diagram of a
\5/ conirollerlof a conventional refrigerating unit;
10 o . Fig. 8 is a functional block diagram of a
recording unit of a convehtiona1 refrigerating unit; and

Fig. 9 is a refrigerant circuit diagram of a

conventional refrigerating unit..

15 S
Fig. 1 is a block.diagram of a controller of
refrigerating capacity and temperature and Fig. 2 shows a
whole configuration of a refrigerating unit according to the
present invention. '
20 , : The refrigerating'cycle of the refrigerating unit
shown in Fig. 2 is the same as the conventional
.refrigerating cycle described above and description thereof
is hence omitted. bescription is now made to the

refrigerating capacity.control,-the setting temperature and

25 the controlled temperature.



In the controller 9a of refrigerating capacity and tenperature shown in
Fig. 1, a tenperature detected by a blowing air tenperature det ector 10a or
.a suction air tenperature detector 1la is supplied to controlled 5,

t enper ature deci sion neans 5 and the controlled tenperature is deC|ded to
any one of the blowing air tenperature and the suction air tenperature by
the decision nmeans 5. The controlled tefMperature is tenporarily st or edvth
menory neans (RAM 6. 10 - Data of a card is read by card ﬂaﬁa L
recording neans 2 through a card data I nput - output unit 1. The card is -

previously initialized with a card code indicati % the setting card or the
recording card as smm&P|YP?H%&“tﬁpbhﬁr59aTﬂﬁsref s8eLAdinggeapacijtysiandead
by the card data ans rality of setting

dat s are wr STUHERREYS HIYR ofp ?Euzsefuﬁg%aﬁara@ur?n@'ﬁe&éefihe Y& ting
data, the nuihers of 4l (GRLOSIAEL G0 Ok oL PLCUL ARG R (EEFIN T NO. .

the draw ng) -an e set are-correspondi ng nd .ot her

setting 20 tempk réetg,;ér&tut&enuﬁftsrstps ﬁeﬁatef gntr%t@dhas been read

by the card. ng neans 2 dat a o e card is supplied to card
sel ect son ”&%Mﬁfr@"ﬁéiéﬁmtlﬁéa%%héﬁdtFﬁecébﬁtrﬁlflgﬁ temble@ tadled OF

the recording card. 25 Consequent |y, when the card sel ection
- means . is decided to any one of ‘the blowing air temperature and the
| suction air temperature'by the'decision means 5. The- |
" controlled temperature is temporarily stored in memory means
.(RAM)S."."'_ S - . i
10 | ' Data of a card is read by card data recordlng -
means 2 through a card data input- output unit .- The card is
prevnously 1n1t1al:zed_w1th a card code rQQ1catxng the
setting card or the recording card as shown fh:?igs.'4tand'
5. Thus, the card code is first read by the card data
15 reading means 2. A single or a plurality of setting data_are:
written in the.initialized settihg'card. Further, as the;
setttng data, the number of the refrigerating unit |
(abbreviated'as REF. UNIT NO. ih-the drawing) and the . | -\_}
setting temperature corresponding the unit and other setting |
20 values are written.
"After the data of the card has been read by the
card data reading means 2;'the data of the card is supplied.
to card'seteetion means which'diScriminates3uhether the card
is the setting card or thefrecording-card.

25 o Consequently, when the card selection meane



discrimnates that the card is the setting card, setting tenperature

deci sion nmeans 4 decides the setting tenperature on the basis of the nunber
(abbreviated to REF. UNIT NO. in the drawing) of the refrigerating unit and
vari-ous data 5 correspondi ng thereto stored in the setting card. The
setting tenperature signal decided by'@he setting tenperature decision
means 4. s supplied to control nmeans 8. The control nmeans 8 controls the
opening of - an electronic control valve 14 of the refrigerating unit so that
the 10 controlled tenperature is equal to the setting tenperature. The
refri ger at S§ciMidgtes Hhatgnkhescanthtipftheesebt ng agard Fusehéingwhen t he
~card sel ection ngaﬁf 3 discrimnates that the card is the recording card,

card data FSMPerapune deGisian means & degides othey sat hiher fewrarateren

th dt he . - ta t - out.put It ., At [ fl th

nunber of ??\'g%?'g’f tr‘ﬁag”e’(r:sg{"?‘n&%lﬁ?i‘i“nﬁe‘f afbisylated 10 t‘i‘r‘zé‘p;wzlé'&kg?“?heieear d
d b t LV VAL [ J I n_the. d. 20 .
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~data by a menory, analysis of co _ € attained.
Fig. .3 is geftltawgchdiperaird A Id¥t ed By 2bhe selPP{"ﬁ ol l er 9a of

refrigerating capacity and tenperature shown in Figs. and 2.
temperature decision means 4 is_supplied t0-control means 8.
The control means 8 cqhtrois the.opening of an electronic
K/, ' : control'valﬁe 14 of khe refrigerating unit so that the
10 “ controlled temperature is equal to the setting temperature.
The réfrigerating cycle is the same as that of the prior
art. | |
Further, when the card selection means 3
"aiscrimihaies that the card is the recording card, card data
15 writing means'7'wrftes_data stored in memory means 6 in the
| card through the card data input-output tnft 1. At this
time, the ﬁumber of the refrigerating unit is first written
in the héad of the card and subsequently various data is
vrittép in the card. |
20 ' . Fig. 6 shows a writing/feading unit of data to the
card by means of an exterhal processing unit, in which
_ display_of data by a CRT, storage of data by a memory,
analysis of collected data and the like can be attained.
Fig. 3 is a flow chart shdwing operation of the

25 controller 9a of refrigerating capacity and temperature

shown in Figs. 1t and 2.



ler of a- refrigerating unit which controls, the
refri eratlng unit so that a tenperature detected by controlled tenperature
j!l ﬂm[l lﬂﬂﬂl equal to a setting tenperature, conprising nmeans for '
ature detected by said detection neans, a card dat & '
I nput - output tnit for reading data froma card and witing data in a card
. card data reading neans for. reading card daba from sai d input-out put.
‘neans for discrimnating whether a card applied to the input-output uni
a setting cargégégﬂﬁgecordlng card on the basis of the card data read by.
sai d readi ng set'ting tenperature decision neans for deciding the
. setting-tenperature on the basis of the card data when said discrimnating
means discrimnates that the card is a setting card, and card-data witing

means for readifng Pﬁgﬂﬂﬁéggf%gﬁgggigéEQEQigEQEEE Taait Wﬂidﬂ“é&éﬁ%&fﬁf

data in the card t hr ta I nput - out ut unit when

dlscr'”‘nat'ngﬂKﬁ”Ehf&ﬁ@éfﬂ%ﬂﬁéeﬁnibaéotEﬁaﬁaadtb&p@rﬁ@%@@mdaieéteh ﬁ& A
controll'er of a refrigerating uhit according to Claim1, wherein said-

control | ed t enusyrt 26 ¥L §@t Leborattgsdetebulion Aedabetoegul 4 acting
the tenperature of blowing air.froman evaporator of the refrigerating
unit, a detect weﬁﬁrngietmpengtuhe, t eoppriasing m’eaaeclflom-n sa'.lolritng $hel
evaporator and controlled - '
temperature detected by said -detection means, a card

data input-output unit for- reading data from a card and
-.writingrdata in a card, card data-reading means for . K_).
-reading card data from\said input-ontput_unit, meane“for o
' - discriminating whether a_card-applied to the |
_input-output nnit:is afsettino'oard or a recording card
- on the basis of-the.card data read by.saidoreading |
‘means, setting.temperature-decision meane for deciding
- the setting temperature on the basis of the oard.datad
j - - when said'discriminating means discriminates-that.the'.
.card is a setting card, and card'data writingsmeans for
‘reading the data stored in said storing means and
writing the data in the card through said card data
-input—outéut-unit when said discriminating means

diecriminates that the card is a recording card.

2. A controller of a refrigerating unit according to
‘Claim 1, wherezn said controlled temperature detection

means_includes_a detector for detecting the temperatnre

of blowing air from anfevaporator.of the refrlgerating

unit,'a detector for detecting the temperature of -

suction air to said evaporator, and controlled



10 t enper ature deci sion nmeans for selecting the blow ng air Tenperature—or
the suction air tenperature as the controlled tenperature. 3 controller

of a‘refrigerating unit according to C'aim 2, conprising conﬂ' ”mmnumr
control I'i rig the opening of an el ectronic control valve of they r&""
uni{ se.that the controlled tenperature selected by said controlled " s
t enper gt ure decision neans is equal to the setting tenperature decided by

said selting tenperature decision neans._4.1ﬂ controller for a '

refrigerating unit substantially as herein described with reference to
Figures 1 to 6-BPPERBLUEBOABSAFLRG Meamengor selecting the blowing air

: temperature or the suction air temperature as the

'controlled temperature.

3. A controller of a refrigerating unit according to
Claim 2, comprising control means for controlling the
opening of an electronic'control valve of fhe
refrigerating unit so that the controlled temperature
selecfed by said controlled temﬁerature aecision means
is equai to the setting temperature decided by said

setting temperature decision means.

4. A controller for a'refrigerating unit substantially
as herein described with reference to Figures 1 to 6 of

the accompanying drawings.




