2236870 1- SPECIFICATICN 1. TI TLE CF THE INVENTICN CONTROUEE§$§%58377CD

REFRI GERATI NG PLANT 5 2. . FIELD OF THE | NVENTI ON AND RELATED ART
STATEMENT: The present invention relates to a controller of a.refrigerating
pl ant, and nore partlcularly1to a controll er adapted:for application to a
refrigerated transporting 10° urit. A systemdi'agramfor such a
refrigerating plant is shown in FIG 3. AR f&frigerant gas at high
tenperature and -at high'pressure that is discharged froma conpressor 1
enters 15 a condenser 2 where tg§ppeefrogeroRt gas i s condensed to be |
liquefied by releasing its heat into outstae afr that is sent by a’ - f
condenser fan 4. The liquefied refrigerant enters an el ectronic expansion
valve (referred to as EEV hereinafter) 6 where it becones a m xture of
vapor and 20 1.l qDIRDECGHS THE aINCENTIONE an adi abatic expansi on caused
by a reduct.ion of area. Then, the refrigerant in the vapor-liquid phases
enters an evaporator 3 VWNQQNTRQLEERrwgeREERIGERAWiEGrRLAHTto be gasified
by cooling roomair sent by an évaporator fan.5, and returns the conpressor
25 1. : .

2. FIELD OF THE INVENTiON AﬁD RELATED ART STATEMENT:
” The.present.inVention relates to a centroller of a
refrigerating plant, and more particularly to a controller
- adapted for application to a refrigerated transporting
10 unit. -
"A system diagram for sﬁch a refrigerating plant is
shown in FIG. 3. |
R A refrigerant gas et high temperature and at high
pressure_that_is,discharged from e compressor 1 enters
15 a condenser 2 where the.refrigerant gas is condensed to be
liquefied by releasing its-ﬁeat into outside air that is
sent by a condenser fan 4. The liquefied refrigerant
enters an electronic expaﬁeion valve (referred to as EEV
hereinafter) 6 where it becomes a mixture of vapor and
20 liquid phases as a result of an adiabatic exﬁansion caused
by a reduction of area. Then, the refrigerant in the |
vapor-liquid.phases enters an evaporator 3 where the
refrigerant is evaporated to be gasified by cooling room
air sent by an evaporator fan 5, and returns the compressor

25 1.



The outputs of "an intake refrigerant pressure sensor 9 for detecting the
pressure of the refrigerant sucked into the conpressor 1, an intake
refrigerant tenperature sensor- 10 for .detecting the tenperature of the
refrigerant and 5 a blown air tenperature sensor 8 for detecting the
tenper- ature of the air bl own down fromthe e¢ pmaUN 3, are input to a
controller 11. By conmands fromthe controller t he openings of the EEV

6 and h f
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sensor 8 is |owerthBaBoRpsessbeME ahlidthke refﬂﬁﬁeﬂéh&”éﬁﬁﬁef&hﬁﬁ@ sensor
controller 11, the refrigerating capacity is |owered by augnenting the

quantity of t he redr fger dategtinghahel &ehﬁlé&‘éﬂﬂﬂ'é D uge ther fijeast ym@ss

circuit 12 by increasing the opening of the MV 13 upon recei pt of a command
fromthe coftrol | arbldwhnai tempeeataree siensidre 8ldomideteditinpeeathé hiseriper-
tenperatures. Wien the opening of the MV 13 exceeds its set value for the
upper limt (refeatudetofathe kiirhblownafioem) friome thentev@pdratymt I/alawe of

t he degree of superheat (val ue obtained by subtracting the saturation

t enperat ure correimpgt to §p§ﬁ§ﬁ=h‘glt1§rt Ad - pr Bys gosmands tnemthe contrrabler

refrigerant
' 11, the openings of the EEV 6 and a hot gas control valve

(referred to as MV) 13 that is inserted in a hot gas
W 10 bypass circuit 12 ére regulated, and an electric heater 7
for heating air to be blown down from the evaporator 3 is
turned on ana off.
Whén the blown air temperature detected by the blown
air temperature sensor 8 is lower than a set temperature
15 = that is preset in the conﬁroller 11, the refrigerating
capacity is lowered by augmenting the quantity of the
refrigerant gas that is bypassed through the hot gas
- bypass circuit 12 by ihcreasing the opening of the MV 13
upon receipt of a cdmmand from the controller 11 in
20 response to the deviation between the two temperatures.
When the opeﬁing of the MV 13 exceeds its set value
for the upper limit (referred to as U-MV hereinafter),
the control target value of the degree of superheat (value
obtained by subtracting the saturation temperature corre-

25 sponding to the pressure detected by the intake refrigerant



pressure sensor 9 fromthe tenperature detected by the intake refrigerant
tenperature sensor 10, referred to as SSH hereinafter) of the refrigerant
gas at the outlet of the evaporator 3 is gradually raised to reduce the .
circulating 5 quantity of the refrigerant and to further |ower the
refrigerating capacity by reducing the op@ning of the EEV 6. On the
contrary, when the blown air tenperature exceeds its set tenperature, the
refrigerating capacity is 10 augrment ed by reduci ng the opening.of the
MW 13 in regressure serser.?afrom bbewtemperatuxe W@@r&.tmm@e :
opening of the MV 13 falls belowits lower Limt set value (referred t%6 as -
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. EEV 6. . ' ' :
On the contrary, when the bldwn air-temperature_
exceeds its set temperatufe; the réfrigérating éapacity is ;
10 augmented by reduéihg the opening of the MV 13 ih reSponseth
to the-deviatiqn befween the two”temperatures. When the
.opening of the MV 13 falls below its iower limit set value
(referred to as L-MV héreinafter)}'thé refrigerating
capaéity is further augmented through an increaée in the
15 opening of the EEV 6 by gradually lowering the control
target valve of the SSH. a
In case the blown air tempeiature is still lower than.
its set temperature'evehjafter the adjustment of the
openings of the MV 13 and the EEV 6, the operation is ij
20 ‘shifted to that of turning on the electric heater 7
(this operétion is referred to .as STEP 2 hereinafter). .
buring the operation of STEP 2 and ﬁhén the opening of the
MV'13_is:lower than the L-MV, in the eveﬁt the blown air
temperature does not go down;even when the contiol targét

25 value of the SSH is set at the value for the highest



25 value of the SSH is set at the value for the highest capacity
output, the operation is shifted to that having the electric heater 7
turned off (this opération is referred to as STEP 1 hereinafter). However,
in the conventional device, when the opening 5 of the MV 13 exceeds the
U- W, the opening of the EEV 6 goes down so t hafkt he circulating quantity
of the refrigerant is decreased. Then, the refrigerant is evaporated in the
portion on the inlet side of _ the eégporator'S, with air_ that passes through

the pGrid on on t hBaPAFELYsPBEPYEenENEOPEr atdiony i kL temhdre dhak rhaving
< hr ough ot h tion t  bei | ed. _Thi ' | se, t
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on the electric heater rn-s I t's bel ng under the con
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wast ef ul | y Consuned. "3 _ ND SUMVARY OF THE 1s a main
obj ect of the pregses &8WRN5bOEhAE BhEYEd2cR16¥induidntdity dEithd&FétFigerant

pl ant which is _

is decreased. Then, the refrigerant is evaporated in the
portion on the inlet side of the evaporator 3, with air
that passes through the portioh on the inlet side alone

o 10 being cooled, whereas air that passes through other portions
not being cooled. This gives rise to an inconvenience that
the temperature distribution of the air that is blown down
frdm the evaporator 3 becomes unsatisfactory, which results
in an aggravation of the temperaturé.distribution within

15 the refrigerating chamber.
In order to cope with the situation, STEP 2 is

executed by turning on the eiectric heater 7 in spite of
its being under the condition of being able to be executed

in STEP 1, there is a disadvantage that the power is

.20 wastefully consumed.

3. OBJECT AND SUMMARY OF THE INVENTION:

It is a main object of the present invention to
provide a controller of a refrigerating plant which is

25 capable of preventing an aggravation of the temperature



25 capabl e of preventi.ng an aggravation of the tenperature -4-
distribution of air blow down from an evaporator whep the degree of _
“superheat of the refrigerant exceeds an upper limt set valve. It is - '
anot her object of the present invention to 5 provide a control device
of a refrigerating plant which nmakes it pqggsible to save wastef ul
consunption of the power when the degree of” superheat of the refrlgerant
drops to belowits [ower |imt set value. In order to achieve the .
above- ment | Ghetrbbptéen pf edr bloync demro|fram Fn aevmw@'e@atwhgnpthet
that is equipped with a conpressor, a condenser, an evaporator, a hot“gas
bypass circd$ ﬁﬁ?cﬂfléﬁﬁgr eﬁlngEéﬂﬁﬂ%ﬁﬁﬁiQQQQQ#g%*%ﬂ&d§a§ndPEEﬁ§rged
~fromthe co res & tEe evaporator, an electric heater which heats air
bl own down f h%e 5v&LV€ayaporator, a hot gas control valve inserted in

e ot o bYpaseeChEchbhentl! i bEeoR i SU4RRE LivhRORIESER(D Lhe
ermert Spdivrech ShEBIAInIO e LSRG IR RLER o
A N e i L
when the degree of superheat of the refr;gerant drops to
below_;ts lower limit set value. |
In order to achieve the above-mentioned object, in N
10 e controller of a refrigerating plant'that is equipped \‘J_:
with a compressor, a condenser, an evaporator, a hot gas |
bypass circuit which leeds a highétemPErature refrigerant'
‘gas discharged from the compressor to the evaporator,
an electric heater which heats air blown down from the
15 evaporator, a hot gas control valve inserted in the hot
gas bypass circuit, with its opening adjusted in response
to ﬁhe difference betweeﬂ the temperature of sn'object
to be.controlled'and a set temperature, an electronic
.expansion valve which controls the degree of superheat of';;)
~20°  the refrigerant at the outlet of the evaporator and means
for changing the eontrol eargét value for the degree of
superheat of the electronic expension valve in response to
the opening of the hot gas control valVe, the centroller
of a refrigerating plant in accordance-with the present

25 invention provided with control means which turns on the



tHe opening of the hot gas control valve, the controller of a refrigerating
plant in accordance with the present 25 I nvention provided with control
means whi ch turns on t he el ectric heater when the degree of superheat of
the refrigerant exceeds a set value for |ts<gpper limt, and turns off the
el ectric heater when the degree of superheat~of the refrlgerant falls bel ow

a set value for its lower 5 limt. 4. BRI EF DESCRIPTICN OF THE
DRAWNGS: FIG 1 éﬂécEJ:Ec ﬁeaﬁérf aheﬁhe%nae@&e@*‘%ﬂs@gr@aﬂ.f&.Fma%ent
i nvention; where 10 is a confrol block diagramfor the

controefer of a rﬁéfrﬂgéﬁnageabaaas &l et?vial ve EA dH=LhipPdre 1dinfiGi Arand
showing the interrelation anong the outside air tenperature, refrig-

eration | oad andtuehrs gififathageteparityheatériwhen the ddgrée df Supenisdatn
di agram for. the conventional refrigerating plant. 5. DETAI LED DESCRI PTI ON
OF THE PREFERRED &f/Btibe Meefirifefanti figllis beGowl aasetFva@lugd faor diis diower
according 20 to the present invention will be described in nore detai
inthe foll®w ng.ldmiEi G 1 is shown a functional block diagramfor the
controller, and in FIG 2 are shown curves that. shom1|nterrelat|on anong

t he out5|de air tenperature,

4. BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 and FIG. 2 are for showing an embodiment of

the present invention, where

W 10 FIG. 1 is a control block diagram for the controller
of a refrigerating plant:

FIG. 2 is a characteristid diagram showing the
interrelation among the outside air temperature, refrig-
eration load and refrigerating capacity; and

15 FIG. 3 is a system diagram for the conventional
'fefrigerating plant.
5. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:
: Refefring to FIG. 1 and FIG..Z, an embodiment according

20 | to ﬁhe,present_invention will be descriﬁed in more detail
| in the following. In FIG. 1 is shown a functional block

| diagram for the controller, and in FIG. 2 are shown curves

that show interrelation among ﬁhg outside air temperature,

refrigerating cabacity and refrigeration load. It should

25 be noted that the refrigerant circuit of the refrigerating



refrigerating capacity and refrigeration load. It should 25 be not ed
that the refrigerant circuit of the refrigerating plant is the same as

t he conventional one that is showmm - in FIG 3 except that the controller |
11 in FIG 3 is to be replaced by a controller 20 shown in FIG 1. As shown.
in FIG 1, the blown air tenperature detegted 5 by the blown air
tenperature sensor 8 is input to tenperature conparison neans 21 of a
controller 20, where the tenperature is conpared wi.th a set tenperature.

i nput from pdapsr disuthe aameRShe conventionali appokhpét wSeshx t o
tenperatures is_input to M/ opening determ nation_means 24 where the-ipr-
openi ng of &NhBECGyad EHAsRK éﬁﬁﬂnﬁh?A&QﬂEF?%lﬁété;nFﬁeE;GThé dFetong of

the MW 13 i dj-ust ed. 1di t he, output of th ' 4 to the W 13
vig W opelngﬁg"%%iﬁgﬁ fle?nf%’.r}ﬂ‘q‘?r}lelc%]s @La?l?mt’ﬂe’e"f‘e agia ar eoof tehe obj ect
to b trolled | the t. t,u L thin,the chanb s 1 -
mintained at a B8 SPEMSLAR Byl ndlte r HGVE HELF oFPRESTaEHFE gotastat y
o . q i ) ! g .
bypacged t hpgudhe BIORAT Ak, 'nlialtild Singdf aif) SREAR. +7Tetatioe
pressure of oLR6,34ekad reaid &1 a céﬂé¥51ﬁ3£eﬁﬁ?dwﬁﬁréhﬁhbnggﬁg rature
refrigerant préssure sensor 9 and the tenperature of the sucked r Prgerant
detected byjkhgomBhéd kAt W's¥Y {PEFaturée $RPELM £28matempRRdtue

- setting means 22. The deviation between the two' temperatures

is input to MV openingjdeterminatién ﬁeans 24 where the _
10  opening of a-hot.gés control valve (MV),iBIis deterﬁinéd. SJ :
The opening of the MV 13 is'adjuStéd by:sénding the output
of the means 24 to the:MV'lg via MV'opening output means
'25.  In this way,:the'températﬁté.of the_object to be
controlled, namely, the témpefaturefwithin the chamber is
15 maintained at a set témﬁe:éture'by adjusting the refrig-
. erating capacity-by increasing or decreasiﬁg the quantiﬁy of
the refrigerant gas that is bypaSsed'through the hot gas
.bypass circuit 12, | o | '
On the other hand, the pressure of the sucked ref;ig-.g)
20 " erant detected by the intake refrigerant ﬁressureISensor 9
and the témperattre-of'the sucked'réfrigerant detected by .
the intake refrigeraht teﬁperaturé'sensof 10 are inpﬁt to
SSH detection means 27 of the COntxbllér 20. The degree
of - superheat of the sucked.refrigétaﬁt;'nameiy, the degree

25 - of superheat SSH of the refrigerant at the outlet of the



SSH detecti on neans 27 of the controller 20. The degree of superheat of
t he sucked refrigerant, .nanely, the degree 25 of superheat SSH of the
refrigerant at the outlet of the 8 evaporator 3 is calculated in the
méans 27 by subtracting the saturation tenperature corresponding to the
pressure of the sucked refrigrant fromthe té@perature of the sucked
refrigerant. The value of the SSH thus calculated is 5 | nput to SSH

target value Chan&%gg@s? $010 Toe Ml Q02T 9 SRLERELAR Abnybhe ML RGN0

det ernmi-na- tion. nea openi ng compari son

t he .nwt M/ ope % &Pé@géﬁdt%%ﬁréeuw EBQ@ES#:&:HHEK%&‘I%G‘:SQ %s@?ﬂ' an

W lowel |imt va at are 1rnput Trom

limt val ues setrdﬂgus@aé\scmé@d wfﬁgbsnwfesﬁntna @@h?é%%&ebl‘:f‘ lﬂﬁeMéuﬁ;ed

openi ng determ nation means 24 is above the he L

openi ng conpar i safe fiLRyeradt Ut Thié Svalgé eget enm ssﬁ_ €RAEr ehlgudAgkdt §st he
SSH target val ue 15 changi ng nmeans 28. The SSH target val ue changi ng

means 28 dét er mi rnaputd taiSSH t tergeott valué achahgingunehns 2Be degree of

super heat of the el ectronic expansion valve (EEV), that is, the SSH target
val ue, -and det er mi nes The |NWeopehingStetarninedainetB@ MV opkringhdeérmina-
openlng I's bel ow the L-W.

tion means 24 is input to MV opening comparlson means 26

.where the input MV opening is compared with an MV upper

limit valve (U-MV) and an MV lo&er limit value (L-MV{

\ 10 that are input from MV uppér and lower limit values_
| setting means 40; When the MV opening determined by the
MV opening determination means 24 is above the U-MV or
below the L-ﬁV, the MV opening comparison means 26 outputs
a predetermined control signal to the SSH target value
15 - changing means 28.

The SSH target value changing means 28 determines to
raise the control target value for the degree of superheat
of the electronic expansion valve (EEV), that is, the SSH
target value, and determines to lower the SSH target value

20 when.the MV opening is below the L-MV.

The SSH target value that is changed is input to EEV
opeqiqg detefmination'means 29 where the opening-of_the
EEV 6 is determined corresponding to the.SSH target wvalue.

The opening of the EEV 6 is adjusted by outputtiné the

25 determined EEV opening to the EEV 6 wvia EEV opening output



The SSH target value that is changed is input to EEV opening determ nation
means 29 where the opening of the EEV 6 is determ ned:corresponding to the
SSH target val ue. The opening of the EEV 6 is adjusted by ‘outputting the 25
determ ned EEV opening to the EEV 6 via EEV openi ng out put means 30.
Nanely, when the M opening exceeds the U W, the refrigerating capacity is
| onered by decreasing the openi ng of t Rt EEV 6 by raising the SSH target
valve. On the contrary, when the MW opening falls belowthe L-W, 5  the
refrigerati ngeatia3t !y Namelygpewhen bhei MU epenind excueis nthefuiMe, EEY 6
by lowering the SSH target valve. Wen the output fromthe M/ openingy\ L
conpari son rdesefrigeratingpoapacitie iSSliowared byaldecrdasipiqigtheans 28,
the SSH detected by SSH detecti on neans 27°is input as is 10 to the EEV - !
openi ng det eypening oof nkk@sEEY Ghbyecrahsingethe SfoftangetrMalve s ' :
determ ned in response to the SSH val ue detercted.: In this manner, the i
openi ng of QR He/ GPREr3EY ywhen sbhasMVi greaingaifaklife hedgpvechy s heat

of the refrigerant_at the putlet .of ,the.evaporator-at a 15 = constant

| evel 3 So fdhe HREGIRSEATHRT | CaPREitY i S augmented by, dnsrangingthe. 1n

t he present enbodi nment,..ho r. the.output of.the SSH target val ue
changi ng nedEYP9 L ﬂélbe}'\ﬁ%ﬁtstlaységweggng ‘the %Sﬁstargeq: vafve.

When the output from the MV openingiCOmpariSOn means

¥

- 26 is not input to the SSH target Vaiue changing means 28,
the SSH detected by SSH detection”means'27_is input as is
‘10 to the EEV openinq'aetermination'meahé:29'where the open- \F)
ing of the EEV 6 is determined in response to the SSH
'val;;'deterctéd. In this manner, the7openihg of the EEV 6
'is adjusted so as to maintain the deéree of sﬁperheat of
‘the refrigerant at the outlet of.theféﬁépdfatqr at a
15 constant level. |
So far, the operation is the same as in the conventional |
device. | |
In the present embodiment, however, the output of the
SSH target value changing means 28 is also ihpﬁt to SSH *;)
20 comparison means 31, where its outpﬁﬁ_is compéred with an i
upper limit set value (U-SSH) and'a'loWer limit set value

(L-SSH) that are input from SSH ﬁpper and lower limits

setting means 32. Here, the upberilimit set value (U-SSH)
is set at a valwe which is slightly lowér-than the upper

25 limit value for'protécting the compressor 1, and the lower



20° ~  conparison neans 31, where its output is conpared with an upper
limt set value (U-SSH) and a lower limt set value (L-SSH) that are input
from SSH upper and lower limts setting nmeans 32. Here, the upper limt
set value (U-SSH) is set at a value which is slightly |lower than the upper
25 limt value for protecting the conpress & 1 and the | ower 10
limt set value (L-SSH) is set at a value which'is slightly higher than the

lower Linit value {gg; orolechlige! P SEHP! £558kean THO VRSS! LidlrCAPYT 581y

in the:SSH conpari’son hean nput mnati on e

33 whePy: STEP 2 | | 'ﬁ%g n : ar a ;e dypper
limt sét val ue (& @h% , r%n S{'II!E% Jl&ll}grgg%:%%% gg%uémgﬁgt ﬁg%%g%%tlg get val ue
falls bel ow the | QtiptédadyrSE! val ue (L-SSH). The output of the step
determ nati on neans f% 33 1s sent to the electric heater 7 via step

output neans 34 to turnrd fes@it éPhecempatisénhent €he’ssRetembardsbn he@ns

2, line (A is arefrigeration |load curve, line (B) is a refrigerating
capacity cursve for3l his chneuthes eSTER d@terminatidohemding33B3swhereh8TEPME is
15 and the electric heater 7 is turned off, line (C) is a refrigerating

capacity curve fordetermissd wier the S§Rntapget vhtublVekdeedsathehappeid/
and the electric heater 7 is ' _
limit set value (U-SSH), and STEP 1 is determined when
the SSH térget value falls below the lower limit set
value (L-SSH). The output of the step determination ﬁeans
U 10 33 is §ent to the electric heater 7 via step oﬁtput means 34
to turn on or off the electric heater 7.
Referring to FIG. 2, iine (A) is a refrigeration load
curve, line (B) is a refrigerating capacity curve for
the case where the opening of the MV 13 is at the L-MV
15 and the electric heater 7 is turned off, line (C) is a
| refrigerating capacity curve for the case where the opening
of the MV 13 is at the L-MV and the electric heater 7 is
turned on, line (D) is a refrigerating capacity curve for
the case where the opening of the MV 13 ié at the U-MV
20 and the electric heater 7 is turned off and line (E) is
a refrigerating capacity éurve for the case where the
opening of the MV is at_tﬁe U-MV and the electric heater
7 is turned on.
When the refrigeration load_is between the refrigerat-

25 ing capacity curves (C)'and (D), namely, when it is within



turned on, line (D) is a refrigerating capacity curve for the case where
the opening of the W 13 is at the U W 20 and the electric heater 7 is
turned off and line (E) is a refrigerating capacity curve’for the case
where the opening of the W is at the UUW and the electric heater 7 is
turned on. When the refrigeration |oad iig between the refrigerat- 25

ing capacity curves (C) and (D), nanely, when it is within . the hatched
range in FIG 2, both operations of STEP 1 and STEP 2 are avai | abl e. Now,
during the &peraammhaﬂ SRR Wn fikG. the Pethi gpevations PSaSTERP dcdwmced

i

and approaches a point [err] in the 5 . vicinity of the |ower i mt33F

the capacit $TEEnRr @rer And] ¥erep 1, the openi ng of the NV 13 is larger :
than its upper Iimt set valve (U— and is snaller than e open-, ing of
the EEV 6. \WenVoWe S8Fing jhe operaticorcqf STEP gpeW PPn1 e ZPE&igo SsH) |

Oof t refri tion-load, the o tionis

gﬁ?f:gdfggtg%éﬁagguﬁ%%#gl%ﬁufﬁ %FQHQRP|5P?58 E??laepaﬁpﬁg C&Bagst caused
the Vb 131 958 %ﬁ&&?eﬁ‘?ﬁ B ABEhy T hot P RRPACERY SehitFalohagd Ve,
et SRR e s B2 ST snsctasgdel ety ciure
upper limit set valve (U-MV), and is smaller than the open-
ing of the EEV 6. When the SSH target value exceeds its
upper limit value (U~-SSH) due to further reduction of the _
10 refrigeration ‘load, the operatlon is shlfted to STEP 2. '\J_'
Then, due to a drop in the refrlgeratlng capacity caused
by the‘heatihg of the blown air:by.the electric heater 7,
the opening of the MV 13 is decreased with an accompanying
drop in the SSH target valve, whereby the opening of the
15 EEV 6 is increaeed'ahd the temperature distribution of
the air blown off from the evaporator 3 is"improved.
During the:opefation of STEP 2, when the refrigeration
load is increased and it approaches a point B in the
vicinity of the_upper limit of the capaCity'control range  ,
20 of STEP 2, the opening of the MV 13 is small and the
| opening of the EEV is increased due to a drop in the SSH
target value, with the refrigerating capacity approaching
its maximum value. Here, if the SSH tafget value falls
below the L-SSH, the operation is shifted to STEP 1.

25 Then, the electrical heater 7 is turned off with a



During the operation of STEP 2, when the refrigeration load is increased
and it approaches a point [err] in the vicinity of the upper limt of -the
‘capacity control range 20 of STEP 2, the opening of the W 13 is small
and the openi-ng of the EEV is increased due to a drop in the SSH target
value, wth the refrigerating capacity approp2hi ng its maxi mnum val ue.
Here, if the SSH target value falls below the L-SSH, the operation i.s

hifted to STEP 1. 25 hen, the gl ' bheater .7 i d off mith
2 Gorr aspond 1 RERPInINE THT | Gr GRF rECERDHRF By AT RRAFGRe PR

increage in the g%%ﬁ%F%éﬁaﬁrfhé@g ?agg @ﬂeegggggggﬁnggbe%ﬁﬁéﬁgr%%h an |

value, with are g deCrease Tn the openin

accor dance Wi th Ui JHeaRiHe | 5 A Oba i ENyA FuE ONBE EHChC @R k0 2 30AUSe

the electric heater I's turned on n the degree of superheat o

refrigerant exceggs #He dpdIPInd | o teR€tey@l e, and the electric heater is
turned off when the degree of superheat of the refrigerant 10 falls

bel ow its Isower limt mtad&mnéb_@iﬂesﬂhé,ﬂfésbﬁeoﬂﬁeeﬁeiéhbhﬁibfh gave
wast ef ul power consunption at the tinme when the degree of superheat of the
refrigerant fall cdmeEtomdted lawwein | the talseveyathe, ededttdcpheatelr tilse turned
aggravation of the tenperature dis- 15 tribution of the blown air at
the ti ne when t henledrese the degree of superheat of the refrigerant exceeds
its upper limit set value,and the electric heater is
“turned off when the degree of superheat of the refrigerant
W 10 falls below its lower limit set value.
as a result, it becomes possible to save wasteful
power consumption at the time when the degree of superheat
of the refrigerant falls below the lower limit set value,
and to prevent the aggravation of the temperature dis-
15 = tribution of the blown air at the time when the degree

- of superheat for the refrigerant exceeds its upper limit

. set value.



of superheat for the refrigerant exceeds its upper limt set:val ue. 6.
CLAI M5: 1. In a controller of a refrigerating plant:equipped with each of
(a) a conpressor; (b) a condenser; (c) an evaporator; (d) a hot gas bypasss
circuit for |eading a high tenperature refrigerant gas discharged fromsaid
cOnpressor to said evaporator; (e) an¥Rectric heater for heating air that
is spouted fromsaid evaporator; (f) a hot gas control valve, inserted in
said hot gas bypass circuit, whose openlng is adjusted in response to jhe
di fference BetmeéﬁAEuﬁ'tenperature of an object to be controlled and d et

- tenperature; (g) an electrqnic expansion valve for .controlling the dé

of super heal-of Fnearépﬂﬁiﬂ¥%ﬁ¥zﬂ t#ﬁ??ﬁﬁ%%ﬁr%FlgilHlévépGH&#BPedand (h)
means for chan he control target value for the degree of 'superheat of
sai d el ect r8hk gﬁ nS%on valve in response to the opening of said hot ‘gas

control -val ve, th contg@ﬂﬁ¥éé§ a.refrlgeratlng plant is

(b) a condenser;

(¢) ~an evaporator; _ |

(d) a hot gas bypass circuit for leading a high
temperature refrigerant-gas-discharged from said compressor
to said evaporator; | |

(e) an electric heater for heating'air that is _\-J_ .
spouted from said evaporator;

(f) a hot gas conﬁrol valve, inserted in said hot gas
bypass cirouit, whose opening is adjusted in resoonse to
the difference between the temperature of an object to be
controlled and a set temperature; | |

(g) an electronic expansion valve for controlling
the degree of'superheat of the refrigerant at the outlet
‘of said evaporator; and |

(h) means for changing the-control target value for k~)-
the degree of superheat of said electronic expansion valve
in response to the opening of sald hot gas control valve,

the controller of a refrlgerat1ng plant is
charaoterlzed in that there is provided control means
. which turns on said electric heater when said degree of

superheat of the refrigerant exceeds its upper limit set

AR O



characterized in that there is provided control neans which turns on said
el ectric heater when said degree of superheat of the refrigerant exceeds

its upper limt set 14 value, and turns off said electric heater when
sai d degree of superheat of the refrigerant falls belowa lower limt set
val ue. 2. A controller of a refrigerating phagat as clained in daim1l,

mhereln said control neans conprises said changi ng neans, neans for setting

the upper |imt YaNg, Ada! o 'g(?it%vaé&ﬁc%@aé@ﬂrmeﬁfsmea@g e

means~f or conpari e outputs of sai angl ng nmeans and setting nean

and nmedns for deber LRkt elate BNt re¥ i it Sf’éﬁéhf‘éiéwcahf@&é{- fﬁﬁ;

on the conparison output from said conpari'son neans. 3. A controller
a regrigerating gkangalgehstantially as herein descrlbed mnth reference to
Figure 1 of the acconpanying draw ngs. 4. Refrigerating plant conprising

a controller of a.refAi gontirolder of acqéfpzrerdtineaslamt {$)chaimed in

conpressor; (b) a condenser; (c) an evaporator; (d) a hot gas bypass

circuit for |eadChgim Ri,gwherein said control means comprises said changing
means, means for setting the upper limit value and the lower
limit value of the degree of superheat, means for comparing

the outputs of said changing means and setting means and

means for determining the ON-OFF control of said electric

heater based on the_comparisoﬂ.output from said comperison'
means.
3. A controller for a regrigerating plant, substantially
as herein described with reference to Figure 1 of the
accompanying drawings.
g, Refrigerating plant comprising a controller of a
refrigerating plant equipped with each of

(a) a compressor;

(b) a condenser;

W/ (¢) an evaporator;

(d) a hoﬁ gas bypass circuit for leading a_highl
temperature refrigerant gas'discharged from said compressor
to said evaporator;

(e) an electric heater for heating air that is
spouted from said evaporator'

(f) a hot gas control valve, inserted in said hot
gas:bypass circuit, whose opening is adjusted in response
to the difference between the temperature of an object to

be controlled and a set temperature;
I —
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tenperature refrigerant gas discharged fromsaid conpressor to said
evaporator; (e) an electric heater for heating air that is” spouted from
sai d evaporator; (f) a hot gas control valve, inserted in said hot gas
bypass circuit, whose opening is adjustEﬂ'in response to the difference
bet ween the tenperature of an object to be controlled and a set .

t enper at ur e; (48 RN PAEEFERNE Co SRR HRAY § FOR TR BT P 1 hinghe
degree of superheat of the refrigerant .at the outlet of sajd evaporatof;.
(h) neans“fggecﬁgﬁﬁfﬁg° h8“886§ﬁgﬁ P2r§§F\ﬁﬂQR§%?ﬁaQWm?He Be®BFlehper ppat
of said elegpronig gggggggggrvalve_in response to the opening of said hot .-
gas control valve, and control’ means arranged and adapted to energi ze the

el ectric heater wogh hLbgndeg gecg%ggqg Reat ﬁﬁ?%ﬂﬁ}régéééﬁr? juEXfeeds a

predet erm ned upper value and to nergi ze t er e salardegree
of SUperheaﬁhéaéé§rQ€JQY’QubQWﬁEaEr%qe%Qﬁw RAL M e expansion

valve in response to the openihg;of-Said hot gas control
valve, and

control means anrangéd"and adapted to enehgize
the electric.heater wheh the degree of superheat of the
refrigerant exdgéd; a predetérﬁined-upper value and
to'deenergize the heater when th;-said degree of superheat :\f).

falls below a lower predetermined value.
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