METHOD. FOR CONTROLLI NG DERCSTI OPERATION I N A REFRIGERAT;QE?SE%%&E}W&
present invention relates to a nmethod for controlling a

operation in a refrigerating cycle 5 of a refrigerator. Figure.6 is a cross ¢
sectional view showi ng the defrosting device of a refrigerator as disclosed

i n Japanese Unexam ned Utility Mdel Publication No. 65582/ 1985, wherein a
conventional defrosting operation 10 control is carried out in the
refrigerating cycle. Figure 7 is.a circuit diagramshow ng a basic

refigerating cycle. Reference nuneral 1 designates a refrigerator housi%g.

Ref erence nuneral 2 desigantes a fan. 15 Reference nuneral 3 designates an
evaporator. Reference nuneral 4 designates a receiver which is provided at

the outlet of the evaporator 3. Reference nuneral 5 designates an end plate

for supporting the evaporator 3. Reference nuneral 6 designates an electric
heater in a 20 glass tube which is provided bel ow the evaporator 3. - 2-

Ref erence nuneral 7 designates a shade which is provided just above the
heater 6. Reference nuneral 8 designates a trough which is provided at the

| owest portion in the evaporator chanber. Reference nuneral 11 designates a

5 guide for thermal convection which is -attached to the

-1-.
METHOD FOR CONTROLLING DEFROSTI. : OPERATION IN A

REFRIGERATING CYCLE
The present invention relates to a method for
controlling a defrosting operation'in a refrigerating cycle
s of a refrigerator. T -
Figure 6 is a cross sectional view showing the
defrosting device of a refrigerator as disclosed in
Japanese Unexamined Utility Model Publicagion No.
65582/1985, wherein a conventional defrosting operation

10 control is carried out in the refrigerating cycle.
Figure 7 is a circuit diagram shoﬁing a basic
refigerating cycle. ;

Reference numeral 1 designates a refrigerator
housing. Reference numerai 2 desigantes a fan.

15 Reference numeral 3 designates an evaporator. Reference
numeral 4 designates a receiver which is provided at thé
outlet of the evaporator 3. Reference numeral §
designates an end plate for supporting the evaporator 3.
Reference numeral 6 designates an electric heater in a

20 9glass tube which is provided below the evaporator 3.



I‘ower end of the end plate 5. Reference numerals 12, 13, 14 and 15

desi gmrate a conpressor, a condenser, an expansion device and
refrigerating piping respectively. 10 The operation of the
refrigerating cycle will be explained. Wien the refrigerating cycle,
wherein the conpressor 12, the condenser? I3, the expansion device 14

and the evaporator 3 are connected together by use of refrigerating piping
15 i s operatpéfeténcevapmeradr 73desighatesolacdhaden wiiitpdd prcaidudit ure.
The airxin the refrigerating conpartnent is guided to the evaporator 3
havi ng t he cjystecabovectberheatert 6.becReferesidey nureralx ghaepdgnlteds an 2
gi ves forced convection to the cooled air, and feeds the cooled air into
the 20 refrageroughgwhibehaisnprovidedost the ilowess gortion e the sture
contained in the air solidifies at the tine of heat exchange and sticks
on the surfevaperatee ehamber: or ReLgxencre nuAesaledly des 'S Phe frost

fornms a | ayer between the evaporatgr 3 aqq tggbair t éﬁi interfere with
heat excBand@diderEQe: hRermal gopyaetirg whigh, %&Rﬁéﬁ &9 ce,
refrigerators carr ut _def rosti.ng,operations Jperiodically. -3- Jhe
defrosting oHeWe | ¢nd ok E‘I“F h%névaﬂaSESt - 3Reference Humerals, ltsz n]é] "

(rost fced oy Lheyr; SURg6gsalg” a" GBRETessbl, T8 BordiHisd aflel 05U i 10

expansion device and refrigerating piping
respectively.
o/ 10_' The operation of the refrigerating cycle will be

explained. When the refrigerating cycle, wherein the
compressor 12, the condenser 13, the expansion device
14 and the evaporator 3 are connected together by use of
refrigerating piping 15, is operated, the evaporator 3 is

15 | cooled to a cryogenic temperature. The air in the
refrigerating compartment is guided to the evaporator 3
having the cryogenic temperature to be cooled by heat
exchange. The fan 2 gives forced convection to the

U - cooled air, and feeds the cooled air into the

20 refrigerating compartment to cool the inside of it. The
moisture contained in the air solidifies at the time
of heat exchange and sticks on the surfaces of the
evaporator 3 and the receiver 4 as frost. The frost

forms = a layer betwegn the evaporator 3 énd the air to

25 interfere with heat exchange therebetween. 1In order to

eliminate such interference, refrigerators carry out

defrosting operations periodically.
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opposite to the refrigerating operation wherein the 5 evaporator 3 produces
cooled air or absorbs heat. In the defrosting operation, it is comon that
the defrosting operation is carried out after the conpressor 12 is stopped -
to suspend the refrigerating operatiqgn, and that the conptessor 12 is
restarted to performthe 10 refrig€r§trhg operation after "the defrosting
operation has been conpleted. In the defrosting operation, the heating
el enent 6 is Therdpfrostingropbeatioppheatss thec evapvrestoy 3l2and devel op
heat, thereby heating air around it. The heated 15 air is pushed ujby
free contbet ireceimwar i4 tarmelt 6305he&ceéxonamgehn1smnﬂacaawﬁnton t he
evaporator to renove the frost ortion of the heated air is guided by
the ther mmctﬁﬁ)ﬁﬂw&ethétmhﬁehdﬁﬁrpﬁﬁéﬂsl poesatiomidsyoes up toward
t he recelver 4, thereby defrosti the surface of 20 the receiver. \Wen a
def r ost i PPPOSILH Qﬁ%l%ﬁ%ﬁbg¢ﬁgﬂlaﬁ PHE‘F&EQFV@PQ&Q&&ﬂQP%itenperature

bet ween 10C and 15C whi ch_i s not a tEan t he, nel poi nt of the frost,
it i SjulyAPONAkOL nt REPIUCES n5°8§e aP*bnORadbger s2 ekl Kb EDSS nee the

Sonvent SR S5 T 1ACLRuREn BRI BR ARG (S (e
heating elerilion is carried out. after the compressor 12 is
stopped to suspend the refrigerating operation, and that
the compressor 12 is restarted to perform the
10 refrigerating operation after the defrosting operation
has been completed. |
In the defrosting operation, the heating element 6 is
energized after the stoppage of the compressor 12 to
develop heat, thereby heating air around it. The heated
15 air is pushed up by free convection, and it carries out
heat exchange with the frost on the evaporator to remove
the frost. A portion of the heated air is gﬁided by the
thermal convection guide 11, which is inwardly bent, and goes
up toward the receiver'4, thereby defrosting the surface of ;}
20 the receiver.
| When a defrosting sensor which is provided on the
~ receiver detects a temperature between 10°C and 15°C
which is not less than the melting point of the frost, it
is judged that the defrosting opération has been |
25 completed.
Since the conventional method uses the heat radiated

from the heating element to defrost the evaporator and
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can be renoved in a relatively short tinme. Furthernore, it takes a
significantly long tinme to defrost the upper portions of the evaporator and
t he receiver which are .furthest fromthe heater. This is because as the

di stance fromthe heating el enent increQ§Q§, the nore rapidly the quantity
of heat in the heated air decreases. I's inpossible to concentrate the

whol e heat radi ated Lron1the heatlng elenent to nelt the frost. Although
prol ongi ng t4fie HLESHERE+ ALY the tgeknpearcfenthRe heatimg elemenk ,

| f h | he h

e, beconedan e eaed th 1f FefaE S {'efw PRothe by dntbe ey 1 om
t he heat t b d by th

cool od ai 1 rLakeEre stRBLELEshELY, 38hE agegrép ?’ﬁ%ﬁ[%s' e REF e per at ur e

th f { t t
nventi on { SO %P@?%o%@%‘%“%%ék §nd; hnesreelyde Mg AAECh 1
refrigerati "ﬂn%é’t"‘ﬁ%tﬁ' fné AEABLELY 9hiBedk be BReNeRl i@ el ement s

rapidly carried to a portion of an evaporator, and a receiver, apart from

‘the heating r er ahie0
conpleted 1’ r‘lﬁa rel at| ﬁfﬂ %ﬁ%%é?ﬂéﬁsﬁgﬁmﬂﬁgt Q?%grg%glg%y gg’ve?'gg%e?%gi 1y to
a refrigeratiyyg sm HéabeifOPhethdated ALY d8¢redsed di A¢ 4@ 2

first aspect of the présent invention,
impossible to concentrate the whole heat radiated from

the heating element to melt the frost. Although

Lv/ prolonging the heating time of the heating element helps'
the frost at a location apart from the heating.element to.
melt, the lohger the heating time becomeé, the greater is
the amount of the heat which is carried from the heating
element into the-tefrigerat;ng compartment to be cooled
by the cooled air from the_e;aporator, disadvantageously
causing the temperature in the refrigerafing compartment

" to rise.

It 1s an aim of the presentlinvention to provide a
method for controlling a defrosting operation in a
refrigerating cycle wherein a quantity of heat from a
heating element.is rapidly carried to a portiqn of an
evapqraﬁor, and a.receiver,_apart,from the heating element,
thereby allowing the defrosting operétion to be completed
in a relatively shért.time such_that thermally adverse
effects to a refrigerating compartment to be cooled are
minimized.

According to a first aspect of the present invention,



5 there is provided a nethod for controlling a defrosting operation in a
refrigerating cycle wherein a conpressor, a condenser, .an expansi on devi ce,
an evaporator and a receiver are connected together by use .of refrigerating-
pi ping, the 5 evaporator or the receiwer is provided with-a defrosting
sensor and a heating elenent is provided in the vicinity of the evaporator,
conprising: energizing the heating elenent for a period fromthe initiation
of the dethesxei rigg oprovided @0 nékhad nfowhe:ort&zeomm;ef aoslefrxg:ommg)r
detects a ug f ng |

driving tﬁ%gggerlra;elség’r gf grggglh%ﬁtglhg mghte m% gon%%resr e'r m ned
interval sconﬁengech ap&xXpAnsion %@cﬁ. mewgppantommtrm t he

piping. lare connéeeeadtagertﬁe% pycaBe %p%tfr‘i%ey&%iﬂfgeﬁrﬁlﬂdw%ﬁé on,
there is grOV| a nethaod for cgg;%oggln a defros |ng operatlon In a
s$& P

refri gér aBVABOERLPE Wi¥erthe hecs VARRNELED " an ABTRGREING devi ce,
an evaporséﬁgoandnd aelseatfngaébeﬁmaeﬁ sk deitke d]'(ﬂdn (t?holsﬁdﬁraﬁfej regerating
pi pi ng, t eiver is provided with a defrosting
sensor, Qﬁsagvgégg?gﬁk c%@p%?%&ﬁ gd in the vicinity of the evaporator, a
refrlgerant coanevgizangetms|haah&ngielenen;ptgo aopaeépdngnnnathEMenser
and the eiﬂﬁﬁihﬁﬂoﬂeofcﬁhén&efr69€ﬁﬁg éém) Fat ol "€ ¢ £ind Fﬁh

ere rlgerant

connecti \I’,:g evapor ator and ressor to revent t
fr om APovARETPEEANOHECRERE dRtRFLS & tomperature: o8 apsrleesrﬁm@.

ener gi zi nflel Be¢nfepbing efert|,0ana perlod fromthe
driving the compressor for a momentary_period of time

at predetermined intervals in such period to assist = W@/
refrigerant movement around the piping.
15 According to a second aspect of the present invention,

there is provided a ‘method for controlling a defrosting
operation in a refrigerating cycle wherein a compressor, a
condenser, an expansion device, an evaporator and a receiver
are connected together by use of refrigérating piping, the
20 evaporator or the receiver is provided with a defrosting
sensor, a heating element is provided in the vicinity of the
evaporator, a refrigerant control valve is provided in the
pipe connecting the condenser and the expansion device and
a check valve is provided in the pipe connecting the

25 evaporator and the compressor to prevent the refrigerant Y
from flowing from the compressor back to the evaporator,
comprising:

energizing the heating element for a period from the
initiation of the defrosting operation to the time when the
30 defrosting sensor detects a temperature of not less than the
meltlnq point of frost, and _ '
drlvxng the oompressor for a momentary period of time
at predetermined intervals in such period to assist
refrigerant movement around the piping, and
35 keeping the refrigerant control valve open regardless
of the ON and OFF operations of the compressor in such
period.



3 . . 3 ¢
initiation of the defrosting operation to the time when the 30 defrosting
sensor detects a tenmperature of not |ess than the nelting point of frost,
apd driving the caonpressor for a monentary period of time at predetern ned
intervals in such: period to assist refrigerant novenent around the
pi ping, and 35 - keeping the refrigerait@control val ve open regardl ess
of the ON and OFF operations of the conpressor in such period. The

present . .inventi utilizes  th suspended refrigerating cycle durjn

the def rfasti ng opeilf | oPYRRSE perBHER P heatt g 15PR he thbat | AYSRERad

t her eby i npr cefwigefating ngyckealdulring the defrd&peingi operabddnuiile of

to the accomiFAERINE HeriaHg B kn8thdfifg SIGE, iekan ig-aviny

refrigerat or Agfaragting f¢apabihityi rent of the present invention is carried

out; 10 Fi gur iS1a t] hovg $9 def I3, CO ol 4R, t he
5 %e;%%%él nhglsgﬁr&g%';él:' Ve %HIES ‘ir{ﬁi{t{e rlﬂﬂm 860! ddy

first enbodi nent a i gure a.r gerant circuit
di agr am wher degqribed 5_bycWayd afvexanRle ONnlyhe Witdscreferenaei §o jthe

carried accompanying drawings, in which:-
| Figure 1 is a front view of a refrigerator wherein a
" first embodiment of the present invention is carried out;
10 Figure 2 is a time chart showing the defrosting control
in the first embodiment as shown in Figure 1;
Figure 3 is a refrigerant circuit diagram wherein a



out ; Figure 4 is atime chart showing the defrosting control of the second
enbodi nent as shown in Figure 3; Figure 5is a tine chart show ng the

.. control in a normal refrigerating operation as shown i.n Figure 3; Figure 6«
is afront viewof a refrigerator with the conventional defrosting device; -
antd Figure 7 is showing a basic refrigerant circuit diagram Firstly, a
first enbodi nent of the nethod for_pgnLroIIing a defrosting operation in a
refrigerating cycle according to the present invention will be expl ai-ned
with reference . to Figures 1 and 2 which show the defrosting control»gdpplied
to a refrsepend o¢mb¢31m¢g§ref 1thecpresest havenkion dsscarzied a
refrigerator housing. Reference numeral 2 designates a fan which is
arrangadqqﬁthe top portion of an evaporator chanber in the housing

Chanber . Rof cFARRESnRnaPaR biBECPBRKECaNQVADgLEher dRRFRE8d0r ovi dod at the
ot i gor AT ObT G FOR, SoEPRs wnbSTLAERE 28 ABoFBIERCE quEBASIng of cront
o8 5% ok AP A8 i, BRSHL FHoBEE b cBRRRI Y % oo
norma1 refrigerating operation as shown in Figure 3;
o Figure 6 is a frént view 6f a fefrigerator with the
conventional deftdstihg device; and | '
Figure 7 is shéwing a basiec réfrigerant'ciréuit -\

diagram.

Firstly, a first embodiment of the method fdr
controlling a defrosting operation in a refrigerating
cycle according to the present invention will be explained
with reference to Figures 1 and 2 which show the

defrosting control'applied'to a refrigerator.

In Piqure 1, reference numeral 1 designates a
refrigerator housing. Reference numeral 2 designates a
fan which is arranged in the top portion of an evaporator
chamber in the housing. Reference numeral 3 designates
an evaporator which is housed in the chamber; Reference
numeral 4 designates a receiver which is provided at the
outlet side of the evaporator 3 from which a réftigerant
flows during a refrigerating operation. Re_ferénce numeral 6

designates a heating element in a glass tube which is



elenent 6 to prevent droplets fron1faII|ng on the heating elenent during
a defrosting operation. Reference 5 numeral. 8 designates a trough
M@ICh is arranged in the | owest portion in the evaporator chanber.

Ref erence nuneral 9:-designates a drain tube which is connected to the
trough. Reference nuneral 10 designates a defrosting sensor which is
attached to the surface of the receivel 40 4. Figure 2 is the tine chart
showi ng the controls of the conpressor and the heating el enent during the

defrostung Ojpricatided dlelidwe thef revaporiatior Faf e Referehcke s 2
standstill tinme of the conpressor during 15 a defrosting operation.
Ref erence t designates a shade shicdpdstjust aboveofthehcheatimgssor during
t he defrosting operation. Reference a designates a tenperature at

whi ch the noedement Gpdcaprevent droplets from faldiing on ddwes deatdaigr ence
b designates a 20 tenperature at which defrosting has been conpleted. The
normal refri g’é‘ré&& ot i s calefirastdng |operatiomnonRefierange
refrigerator. The refrl erating cycle is operated to cool the inside of the

refrigerd or RUREFadn ite§ SdTAUI, Which A ArZangeddn ithe out 25
to the 1 ?SPY@%@&”G" i | %%&%‘%ﬁ% Fhaghens | RetRTaRste (o -
8 - numeral 9 designates a drain tube which is connected to
~ the trough. Reference numer?l 10 désignates a defrosting
sensor which is attached to the-su:face of the receiver
10 4.

Figure 2 is the time chart showing the controls of
the comp;essof and the heating element during the |
defrosting operation of the refrigerator. Reference T
designates a standstill time of the comPressor during

15 a - defrosting operation. Reference t designates a
momentary operation time of the compressor during the
defrosting operation. Reference a designates a
temperature at which the momentary operation of the
compressor should be ceased. Reference b designates a

20 temperature at which defrosting has been completed. |

The normal refrigerating operation is carried out
like the conventional :efrigerator; " The refrigerating
cycle is operated to cool the inside of the refrigerétor;
and the défrosting operation is periodically carried out

25 liké the conventional refrigerator. |

Now, the defrosting control according to the first

embodiment will be described in detail with reference'to
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the tine chart of Figure 2. Wen the defrosting operation starts, the
heating elenent 6 is energized to start heating. At the sane tine, the
operation of the conpressor 12 in the 5 refrigerating cycle is switched *
froma normal successive driving operation or a contrel operation based on
the tenperature in the refrigeratorgto an nonentary operation which is done

for a short time t at predeterm ned®intervals T. 10 The nonentary
operation of the conpressor 12 is intermttently repeated until that:the
t enper atthe tinmectharthyof [Rigife idii ng sensor 10 reaches. the point ot
which it is judged that the frost fornmed on the outer surface of the
recei ver hasWhbeenthe|defroshing operationcapartsur thechestdagby the sensor
10 reaches the point of a,, the pressure in the evaporator remains
sat ur at i&ﬁ@ﬁ%sﬁr& Aner iz R Bt heakingy, cﬂthBQt salets. As a
o Subst MGl $5E RPEAELGR 1ok e ROMRF §9R9T k& kR ofBRat i on of the.
COTPE o5k EhF A Ead LA Vo LA, 0 B FoBReL BlebBBnturer s e
0.t O HAPE 4P 4 N UOF oB A in BERRACR EhEL 2, Lo
Uhe ovanaiibefacdily PP Yefl1dd¥atir' €5 H'hobntRey’ shbLaEIER! a!l Ove
which is done for a short time t at predetermined
intervals T. S e | -

10 The momentary operation of the compressor 12 is
intermittently repeated until that the temperature
detected by the defrosting sensor 10 reaches the point a
at which it is.judged that the frost formed on the outer
surface of the receiver has been melted. Until the |

15 ‘temperature deteéted_by the sensor 10 reaches the point
of a, the pressure in the evaporator remains saturation
pressure at a temperature 0°C at which frost melts.

As a result, even if the momentary operation of the
compréssopﬁlzﬂis done, there is substantially no -

20 effect dué to the intake operation of the compressor,
and the momentary operation can move part of the
refrigerant, which is heated in the lower portion of the
evaporator 3 near to the heating element 6, to the outlet
side of the evaporator 3 apart from the heating element 6

25 without decreasing the evaporation temperature in the
evaporator. The movement of the heated part of the

refrigerant allows thermal energy from the heating



-9- elenent 6 to be transfered to an upper portion of -.the evaporator 3
apart fromthe heated.elenent 6 and to the receiver 4 through the inside of
a,pipe in the evaporator. The upper portion of the evaporator and the 5
receiver are not likely to receive the thermal energy by free convection.
The part of the refrigerant which has noyed through the pipe becones

anot her heat source for the upper portToft ©f the evaporator and the
receiver to nelt the frost by thermal conduction frominside of the 10

pi pe, therebeldrent 1§y tddd rtoansfetdd toitan uppéncpsrbionhefupber portion
of the evaporator 3 apart fromthe heating elenent 6 and the receiver 4 to
nel t rapidl yevaparatsin cstapar bfinen i the iheated i elementit 61 andetoetherat ure
detected by the sensor 10 reaches.the point b 15  (about [err]) which is

hi gher than meceisgferhithrough #heningide oflavipeelrectBen why the

defrosting operation is continued until the detection tengeraturg r eaches
the point b ieVanekatQfe tiThe MRRAYT LPFkion nehe cevapesateps apgptheom 20

he o ar 181 usecr iR AR A4k -theTy KR hSeeLvn, e FudPhal, SaergY oY e
{i'me bet veon BRE (FNCCLI |1 HaRe o reEriseefi vnathi bBl, ' noc
flowed avay, e PIalgh A Pibd YRR fndthdl nNEREGEE Fof' @

rising. For thi's Teason,~li onpressor i s driven under e nonhentary
operation dufhfyd ypper portion of the evaporator and the receiver to

. melt the frost by thermal conduction from inside of the
~ 10 Ppipe, thereby_allowing the frost on the outer surfaces of
the upper §qrtion of the evaporator 3 apart from the

heating element 6 and the receiver 4 to melt rapidly.
Such defrosting operation is continued until the
temperature deiected by the sensor 10 reaches the point b
.15 (about 10°C) which is higher than the temperature at
| which frost melts.
| The reason why the defrosting operation is continued
until the deteétion temperature reaches the peint b is
that the time téquited for the melted frost to drop from .
20 the evaporator 3 to the trough 8 in d:pplets of water and
furiher flow to the drain tube 9 is maintained to pfevent
the droplets from icing on the outer surface of the
evaporator 3 and remaining as ice on it. During the time
between the point a and the point b wherein the melted
25 frost has flowed away, the pressure and the temperature

in the evaporator 3 are rising. For this reason, if the

compressor is driven under the momentary operation during
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-10 - this tinme, the evaporation tenperature is instantly |ower due to an
decrease in pressure caused by the intake of the conpresser, thereby
agdversely effecting the detection tenperature by the defrosting sensor 10. «
Therefore, it 5 is preferable that the nonentary operation of the
conpressor 12 is repeated between the initiation of the defrosting
operation and the point a at which jgpe-frost has nelted and at which the
sensor 10 detects a tenperature of [err]. Such control allows the tine 10

ont e AR, S6RE AR et apFagioh: FRRBerBRRE Lol Ina Rl iR T o
d h h
%Sy B WSS TS R AL

to a 'Océ}%é Oﬁbﬁ@'é‘sééPStthéaﬁﬁgdégbei’séi?e&%f'e%ﬂ% Al Rdidot i

portion O vapor af o 0oes no efrost I'ng, or

refrlger@émﬁ&seapérweea f'?éé@ﬁnéogeﬂ@b'r' 10he a8fere¥dr ratlon

term nates.” Then when t rost | sappear ed, use of the refrlgerant

as thge t{@rppéreLabre tﬁaétmeﬁoméneatyhé%:&a‘t'i% Jeery i s denergi zed.
In this way, there is no possibility that the use of the refrigerant as the

thermal compressorsts te@yrépested| belheendthesd nditfiatiionl s airiwdstl Il time
T of the conpressor 12 is _
defrosting operation and the point a at which the frost
has melted and at which the sensor 10 detects a '
temperature of 1-3°C. Such control allows fhe time | o’

j0 required for defrosting to be shortened.

Because the frost which is formed on thé'evaporafor
in the refrigerating cycle is caused'by cooled air which
is produced by the refrigerant flow;ng through the
1§ evaporator, using the refrigerant as a thermal source
ensures that the thermal source is carried to a lqcatioﬁ
with frost. 1In -addition, there 1s no possibility that a
portion of the evaporafor,ﬁhich does not tequire | \;)
defrosting, or the refrigerating compartment is heated
20 -until'the-deftosting'bperatidn'termihates. Then when
the frost has disappeéred,xmw of the reftigéraht as the
thermal source is stopped, i.e. the heatin§ element is
denerg’ized--. In this way, there is no posSibii’ity that the use of the
refrigerant as the thermal source causes any thermally
25 adverse effect.
The standstill time T of'the.comptessor 12 is

required for part of the :éfrigefaht'in the evaporator 3



réquired for part of the refrigerant in the evaporator 3 near to the
heating elenent 6 to absorb heat fromthe heating el ement 6, and for
apother part of the refrigerant in the evaporator 3 apart fromthe heating
element 6 and in the receiver 4 to transfer the absorbed 5 thernal energy
to the frost fornmed on the outer surfacii of the tube walls. In order to
prevent the heat radiation to parts of efeMents except for the frost, the
standsti |l time T can be set so that the refrigerant, which has absorbed
heat 10 3af t enealre tor dhe beatliageedementor6 Toabsdsrb theatcftomgthéenent 6
I's renoved, does not hold the thermal energy to be radiated after the
refrigerant heatjagsedemensu§h landhifiomanather pant fof nkhieon t hem The
nonentary operation tine t of the conpressor 12 15 is required for the
heat - absor bi ¥gfgigerant: ia ther eyapsanaterar3 apatk fromithe heabbngs to be
transmtted tQ a Iocatioa with the frost formed on it, for anew part _of the
n

refrigerant éePend SuAndndd the,cacedvered $Q 4gan i the cakserbedor
heat absorption, 2Q and for  the heagt-adsq bing, part,.of the refrigerant to
o dr avn 8 bt 6 PRERAL. BRER T, 50 S0 BRORE ERER S ik outet BhEEREEReat t o
be radi ated there. Th tary operation tine t is preferably set so that
part of the ngfﬁaelgﬁfn&ﬁﬁ@ﬁ‘has absorbed heat is 25 conpletely replaced

by new part of thg IGiddi0VA Yre¥ir’ the heat radiation to parts or

elements except for the frost, the standstill time T can
be set so that the refrigerant, which has absorbed heat
10 after the frost on the evéporator 3 near to the heating
element 6 is removed, does not hold the thermal energy to
be radiated after the refrigerant has passed through
locations with frost formed on them.
The momentary operation time t of the compressor 12
15 1is required for the heat-absoﬁbing part of the
refrigerant near to the heatin§ element 6 to be
transmitted to a location with the frost formed on it,
for anew part of the refrigerant to be drawn into a
location near to the heating element for heat absorption,
20 and fdr the.heat-adsorbing part of the refrigerant to be
drawn into a location apart from the heating element 6 to
enable heat to be radiated there.
The momentary operatidn time t is preferably set so
that part of the refrigerant which has absorbed héat is
- 25 completely replaced by new part of the refrigerant which
has not yet absorbed heat, thereby to carry out uniform

defrosting.
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* has not yet absorbed heat, thereby to carry out uniform defrosting. - 12
- In accordance with the first gnbodinment , the conpressor is driven for a
short tine at predetermned intervals during the defrosting operation by ¢t
the heating elenent. The part of the refrigerant which is located in 5 the
evaporator at a position near to the heating elenent and is locally heated
by thermal energy fromthe heating @Rement is gradually noved to portions
of the evaporator apart fromthe heating el ement and the receiver byt he

COMpressor. IS adcot@dhice WitH axek vk ramssapaeatpf tA@ the ref riderant

functions as a new heat source for portions of the evaporator to nelt frost

formed ogoimpeessber isudtdvenoifdmea tathert heimeghavhp sbaé bermenéed part of
the refrigerant is noving, offering the advantage wherein it is ensured

that froghtebwvalsi dutdngedhat defirmstirmg apetatifon fbpnthécheéatingg el enent
can be renoved in a short tine. Secondly, a second enbodi nent according to
t he presehementent Tbe, pagteiof ttihe meffrigeranbhghichuis locatedsia
refrigerant control valve and a check valve, will be explained with. :
r ef esencbheoeraporstos akr aupesitinm nearn Ho stherheatingi ebementhere are
provi ded a _refrigerant control valve 16, between the outlet of the condenser
13 and tAaadi iBelogplifcheakpdhdyothermad ienergy £xem thecheakingl ve 17
bet ween the outlet of the -~ . .
“element is gradually moved to portions of the evaporator
apart from the heating element and the receiver by the -
compressor. As a result, the heated and moved patt:of | Q)
10 the refrigerant functions as a new heat source for porﬁth'of o
the evaporator to melt frost formed on the outer surface
of the tube through which the heated part of the
refrigerant is moving, offering the advantage wherein it is
ensured that frost which is formed at locations apart
15 from the heating element can be removed in a short time.
Secondly, a second embodiment according to the
present invention, wherein the refrigerating circuit
includes a refrigerant control valve and a check valve, ;“)
will be explained with reference to Figures 3 through 5.
20 1In the second embodiment, there are provided a
refrigerant control valve 16,between the outlet of the
condenser 13 and the inlet of the expansion  device
14, and a check valve 17 between the outlet of the
evapdrator:3 and the inlet of the compressor 12 as shown
26 in Figure 3. A refrigerator with such a refrigerating
circuit opens and closes the refrigerant control valve 16

in synchronism with the ON and the OFF operation of the
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evaporator 3 and the inlet of the conpressor 12 as shown 25 in Figure 3.

A refrigerator with such a refrigerating circuit opens and cl oses the
refrigerant control valve 16 in synchronismw th the ON and the OFF
operation of the '- 13 - conpressor 12 to mnimze loss in efficiency of
the conpressor during a normal refrigergting operation as shown in the tine
chart of Figure 5. Wen the defrosting eration is carried out using 5
the heating elenment 6, the refrigerant_control valve 16 is kept open

regar dl ags ofOMPEESACInd & H® aHmigpaet Lefsoint BELIdsHSPEYsOL theas shown in
the time chart of Figure 4. During the period fromthe initiation of the
defrosti ng oﬁ@ﬂ%ﬁ&ﬁ%‘o%% fe NFRR L Refrigerating 1opesabhioR a9 detects
t he tenperatu;_‘fe; a [,err] of .not lL.ess than the nmelting point of frost the

conpressor 18hP¥RGin, khe Lime ghart oL FiguFe Bedeternmined intervals T,

A et hod for confiPan ih Aefkafiind. PRBtati P81 FToar P qut atitig®ycle
wherein g COMEESSOhead 159 'W%RInt ¥, the refrigerant control valve
| 16 is kept open rega.rdless of the ON and the OFF
- operation of the compresser 12 as shown in the time chart
- of Figure 4. During the period from the initiation of the
defrosﬁing operat':ionl to the time wh.en the defrosting
10 sensor 10 detects the tempe;atuté a (1-3°C) of not less
"than the melting point ofl frost, the compressor 12 is
driven for a ghort time t at predetermined intervals T,
thereby obtaining a similar effect to the first

embodiment.
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expansi on devi ce, an evaporator and a receiver are connected 5 together by -
use of refrigerating piping, the evaporator or the receiver is provided

“ ensor and a heating elenent is provided-in the vicinity®
' un" ﬁ mulﬂﬂ"sconpr|3|ng energi zing the heating-el enent for a period

rdn1FheL10H|nitwat|on of the defrostigg operation to the'tine when the
defrosting sensor detects a tenperature of not |less than the nelting point
of frost, and driving the conpressor for a nonmentary period of tinme -at
predet er @L@dMS nterval s in such period to aSSISt 15 refrlgerant noYenent

t?bﬂ 3 eatlng
el ement is rovid VIl ni't I’I ge
evapor at fefrigerating eyeie wbﬁreém |ao|qu%s§@rr o§t pﬁgdepesm @m. n a

refriger axp“agms:m AV anaeoaﬁai:ataer and & Yeebeér e SomHedtYy devi ce,

i

o1 ping (RISHIER 5K (754,08 r SFELGEEREIng PLBIRGy) BBE AVAROFASOR GRing

sensor, &He&teegivéemmﬁ proyided dedth & hdefrosting dferidwr ewngoraator, a

el M ARE e BHGOToR” LB° RS BRRISYO e fpene

connect i myaparatomorcorprisinghe 30 conpressor to prevent the refrlgerant
fromflow ng fg S k 0 [
rﬁé?:% ing "thé ?Q?t?ﬂg Fe;l‘rélxﬂéé-& romt %QE o0 Foir®

energi zing the €l enen |n|t|at|on 0 he
def rg‘sq 3 fe&%mf Fhendefinpsting qparation to the time when the

defrosting sensor detects a temperature of not less than the

melting point of frost, and ' ' o/

driving the compressor for a momentary period of time
at predetermined intervals in such period to assist.
15 refrigerant movement around the piping.

2. A method according to Claim 1, wherein the heating
element is provided in the vicinity of the refrigerant inlet
side of the evaporator.
20
-3, A method for controlling a defrosting eperation in a
refrigerating cycle wherein a compressor, a condenser, an
expansion device, an evaporator and a receiver are connected
together by use of refrigerating piping, the evaporator or
25 the receiver is provided with a defrosting sensor, a heating
element is provided in the vicinity of the evaporator, a
refrigerant control valve is provided in the pipe connecting
the condenser and the expansion device and a check valve is
provided in the pipe connecting the evaporator and the
30 compressor to prevent the refrigerant from flowing from the
compressor back to the evaporator, comprising:
energizing the heating element for a period from the
~ initiation of the defrosting operaticn-to the time when the
defrosting sensor detects a temperature of not less than the
35 melting point of frost,
' driving the compressor for a momentary period of time
at predetermined intervals in such period to assist
refrigerant movement around the piping, and |



d';'ei‘rosti ng sensor detects a terrperature of not less than the 35 nelting
point of frost, driving the conpressor for a nonentary period of tine at

predetermined intervals in such period to assist refri ﬂ
around-t he piping, and. keepi ng the refrigerant contlm[ln{m!l"mamm
regardl ess of the ON and OFF operations oft5t he conpressor ¢ nisueh pers od.

4, A nethod according to Caim3, wherein the heating elenent is provided
ion the vicinity of the refrigerant inlet side of the evaporator. 5. A

met hod for control kpeBingdEheosefRdIepantt FORtrAlavad veePPegc regardleps e

substanti al | yofis thes ebxmbahar oresepebad ivwhkh def ﬁﬁéﬂ%ﬁgi-e%%zasiﬁ hayan n
Figures 1 andpezr:%dF' gures 3 and 4 of the acconpanying draw ngs.

5 4. A method according to Claim 3, wherein the heating
element is provided in the vicinity of the refrigerant inlet
side of the evaporator.

5. A method for controlling a defrosting operation in a
10 refrigerating cycle substantially as hereinbefore described
with reference to and as shown in Figures 1 and 2 or Figures
l 3 and 4 of the accompanying drawings. '




