
DESCRIPTION CONTAINER REFRIGERATOR APPARATUS TECHNICAL FIELD The
present invention relates to container refrigeration apparatuses,
particularly to measures to improve reliability of the container
refrigeration apparatuses. BAKGROUND ART A container refrigeration
apparatus for cooling the inside of a container is an example of
refrigeration apparatuses for performing a refrigeration cycle.
Patent Document 1 discloses a container refrigeration apparatus of
this type. The container refrigeration apparatus disclosed by Patent
Document 1 includes a  refrigerant circuit connecting a compressor, a
condensor, an expansion valve, and an evaporator. The evaporator is
provided inside a container. In the evaporator, a refrigerant absorbs
heat from the air inside the container to evaporate, thereby cooling
the inside air. A bypass circuit is provided in the refrigerant
circuit of the container refrigeration apparatus to supply the
refrigerant compressed in the compressor ( so-called hot gas)
directly to the evaporator without passing through the condenser.
Specifically, the bypass circuit 



includes two bypass pipes, and two open/close valves corresponding to
the bypass pipes. Each of the bypass pipes communicates a gas line
between the compressor and the condenser and a liquid line between
the expansion valve and the evaporator. In the container
refrigeration apparatus, heating operation of heating the inside air
with the hot gas flowing through the evaporator is performed by using
the bypass circuit. Specifically, the heating operation is performed
when the inide air is excessively cooled, and the temperature of the
inside air is too low. In the heating operation, heating 1
capability is adjusted in two stages based on the conditions or the
two OperthiitWie valves, Wben one of the valves is Opened the heating
operation, the hot gas :lows through oseca :he hypeSS pipes h)OrIOthe
eVaperatth. THIS, a flow tate or the m4Oigihaat flowing through the
evaporator is relatively reduced. Acconliutii:J6 the
ejjPaththIS'beet:Id; the 5inside el the container is reiansody
reduced. Whet: both of the Yaives are Opel:0d in the homing
operation, the hot gas flows tintingh the two bypass pipes to be fed
to the evaporate:. Thus, the flow rate or the refrigerant flowing
:though the evoperatcir s i-eiadvely increased, 



Accordingiy, the capability ot heating the inside of the container is
relatively increased. CITATION US 2 10 rj", *PUNT Roarji WENT
[Patent Docpmeut ;1. Japanese Patem Ph cation No, 200S-2[5645
SU616,,IARY OF T2-02 iNVEIENON TECHNICAL PROBLEM in ;he cothaine2
serf:gen:Mon aoparmas of Paient Doonment described above, the  225
capabithy cif iseiiIing S of the cot:lather in the heaiRig opesaiied
is adjusted by onening or closing the IWO opetticlose vases. However,
use oI the two open/dose yaives s ;he ;leafing operatiou complicates
the 2-eft :germ:: cncui2 and hcreases costs. 333 addition, flee
ad:Ms:meth of the heating capabi]jts, cannot be made by merely
seguiating the flow mate in the )VUCSntc'nes by onening or ctosina
the two opt:We:use yaives. Thus, the heatinoca ahitjtv 20may be too
tow to oujekiy, 2;e.o.2: the ;made :or to a hirgel te131;:erature, or
the litanng eapabithy may be too high to save energy.
Utview of the toregoing, the present ii:Vethasil has bees achieved.
The oresen2 iinven00:3 is concerned sal al ariatidllig a container
scrriperat;on apriaTaIth eahai:the, oF aPPP:Priate?31 adjusting the
heimag capability 62 the heading Opt:Tat:Oa using a ho2 gas by[s,ss
2JjciEcuit,  soui ' ' iCrel PC) THE PROBLEM ht333. aspect ot the
333Vehthat; ke 33,1333eCE3333.3! 130conmtor refrigeration apparatus
;etch:Eng: a refrigerant en-yiut (20) wilt& perfotma rctrigeration
Ude: and 31:333`333t3C33 a tnain ennui- (;: seoutattaliy corurectiag
a compressor (30), a condealSite Cith aka eXpaet,33331 ekthe (32) and
an evaporator (33), arid a hot gas bypass eircual (22) through Which
33 oonap) ' essed refrigerant trom the comt.)ressor ;)ypasses the
con:tenser (31) and the expansion valaa, (.2) to Bow a3to the
evaporator (33); aad a compressor tamt:&! section ttSi) which
coniroh: operatuag spec: rotation of the cotrptestto3 00) durmt3
heating oPeration For heating insxle of a enntanar by the evaporator
(3:3) ty3t3; the compresttod reftigerant caculating From the
IDcompressor (3(3) to the (canpressot (30) thruagh thc 301: gas
bypass eircua (22) and the 



et:cm:a:nor (.33) so that a !emperathie Cethha 331e ebahtuler teaches
a ;arget 3e3311p3t3 ' 3313tht .Aeco[dine in the first aspect at it,t
invent:an, when the hat-ita(atttre in(ade tha tont(dner at too io.a.
as compared with the target iemPertdoit, the high P:'n)Pet'auv55
renigt5-3ni compressed a; the compresaot (30) hYtta:K:ttg 'Wu
vont:tenser 01) apd flows imv the evaPoratc)r 15 i,333 thereby the
inside or the container. The operaMat speed o: rcaation to the
catapcessar (ito; is craticailat; so that the tempera:are in.:;:de
the 33.:(331:e333ee reaches the taiattet temptaature. jtca cyan:plc,
hite optiating speed of rotation of the CetilpheSsiOr tilit) at
tiitireatted :vhett the tettertetature inside the connet is s;
g1ilnealiiiy bn),/(7:an the taryet tranperatate, and the operaFting
speed oi rctattion of the tettrifireSSOtt Chi) 1a reduced vthen the
243miieititture isiskte the container is shghtiy tower than the
target temperaTute,            In a sica,ond aspect, Of the
Ciat3333:333 reitaed to the Pra: aspect ot the MY:at:ion. the
comaine: rt.:it:ger:awn apparatus iniTher ineMdes: a ref; ' igeram
anioual eount(ti section (sa) whkit perlittitillsi ;elite heating
44a:it:I:a-tit, rch ;tatta au; thsehtti ' pe operatton tWov,ant; Pat:
or the compreaaed ich(gentia from the CO33333:333CaSCr (30; 30 :LOW
33keet 3e31333:333 333 kt hitth pvesEure ;ictitid. pipe (25)
tit:duffing tile co:a:teaser (31) DI the main circmt (A:), and
tehtEorant teeding  Operation for feeding the refrigerant in the high
pressure liquid pipe (25) to the compressor (30), based on a degree
of St:petheat SU of the compressed refrigerant from the compressor
(30), Ai:J:01'th; ig to the second aspect of the invention; the
refrigerant discharge operation  5 is performed when the degree of
superheat Sid of the compressed refrigerant is lower than a
predetermined value. This reduces the amount of the refrigerant
circulating between the eortipressor (30) and the evaporator (33),
thereby increasing the degree of superheat SH of the compressed
refrigerant. The, refrigerant feeding operation is performed when the
degree of superheat SH of the compressed refrigerant is higher than
the predetermined value This 



10increase the amouni of the refrigerant circulating betWe(fil the
compressor 130) and the evaporator (33), thereby reducing the degree
or superheat Sid or the compressed refrigerant.           in a third
uspeet of the invention relaied 0 the second aspect of the invention.
the cOnWitericifii2;eraloil aPParoadds further ridudes: a SUPerCaelng
heat elsellanger (14) provided on the high pressure liquid pipe (25);
and a supercooling branch pipe (24) through  5 which the refrigerant
diverted Er0.41 the high pressure liquid pipe (25} flows to supere(sU
the refrigerant in a liquid stale flowing through the-high pressure
liquid pipe (25) in the supercooling heat exchanger (44), and I hen
flows into the low pressure as pipe (28) or the main circuit (23) or
an intermediate pressure pompresslim chamber in the COMpit ssor (30),
wherein the ref: igerant amours' control section (82) feeds the
refrigerant in the high pressure 20thpzid pipe (25) to the compiessoc
(30) through the :supercooling branch pipe (26) in the refrigerant
heeding opeitation. At:co:ding to the third asricer of the inyCli
flfl in the refrigerant0:"ItiStiO31, e :et:igen:nu :emu:mintEh'eC)
0:Hgh e nez;nd p;pe (25) Is ftc; the compiessor (:;c:n thr9i;:?1-:
the supc,R,L:oiinr2 brnrleh pipe (25).ire E-Ca`3.:3 23of the re
;i.i.gerai3r ei:CUM;;:g between the COMp;eSSOr (A) and the eV;
;N:11:0;            th a fourth aspect of the in:tent:CM related to
the second or third aspect of the mvention, the container
re:Iteration apparatus thrther includes: 5z' C011trC4 SeCl1011 (et.t)
Which 0;)era;ei a (:(mticriber thn (c.:3;)) et the condenser 00 in
the rethgerant discharge operation performed by the refrigerant
amount control section (84          Ac'eording to the fourth sPeiL of
the hwenitthth in the fetng':tTant d'SCharge operation, the air is
h:ltil to the condenser (3)) by the condenser fan (35). Part of the
compressed refrigerant from the comnressot (30) flows into the
condense: (31), and exchanges heat with the air sent by the conch: re
rap (3.5) to condense, in a titth aspect of the invern3on lehl.t.ttd
to the second or third aspect of the 10 inventiofl, the eon:inner
refrigeration apparatus further thoindes: a fan contro; section (g3)
wibeh, ih the heating operation, stops an evaporamr tan (.3) of the
evaporator (i31 When the CkgrCe et hiperlle31- C-: i 'li thC
(.'-`)E3iM1'3<ed '17)1rige01fll fret::: lhe COlnpreS:.?or ($0) is
ismer Man a predetermined :Paine, and operaigth the evaporator tbn
(36) ob the evaPobbot ($3) when the degree of set 'het Sii!' of the
compressed celeigeram from the C011rpreSSO3' (I'(l) is higher Thar:
;f'i;hie prll;h:llCEMW;ed \faille, 



Ac.cortiing to the fifth aspect of the invention, wth,th the
evaporid.or hit: (30) iii slopped, we refrigerant is not easfly
con&usedthe evaporator ou,i3), and the ming-en:int in a her ,, state
returns to the compressor (30).-_.itgeett-lcaii,g, the degree or
thperbeat Sid or he    compressed thliigerant is increased., When the
eVapOrattlr l'ir, ($r:;) iS operated, the ;aside air 21)Is
actinic-thy Se;i: 1.0 the CYallOratOr ($3), thereby promoting the
heating or the thsthe am AiWArd.f.,3,(13.E3.3 OF THE NVEN31D131
According to the present invormon desonbed above, the operating speed
of lthalillii of the ell;npressor (30) :s contrriihiri so that ;13e
icnspertiturit illShtll the container ma:the:: the largth, tempera:we
in the heating operation, This thdows approprime and glileh
allitlr:llliettl 01 ..r..!)the heating cap:lb:thy based on the
temperature ftEllllie. the container. Thus, the temperathro  inside
the container can appropriately and quickly approach the target
temperature.          According to the second aspect of the
invention, the amount of the refrigerant circulating between the
compressor (30) and the evaporator (33) is adjusted based on the
degree of superheat SN of the discharged refrigerant. Specifically,
when the degree of  5 superheat SH is low, pad of the refrigerant
circulating between the compressor (30) and the evaporator (33 is
discharged to the high pressure liquid pipe (25), thereby :educing
the amount of the circulating refrigerant, and increasing the degree
of superheat SR, This can prevent feedina of a two-phase refrigerant
to the compressor (30) (i.e., liquid compression in the coinpressor
(30)), When the degree of superheat SU is high, the refrigerant in
the high pressure liquid pipe (25) is added to the refrigerant
circulating between the compressor (30) and the evaporator (33),
thereby increasing the amount of the circulating refrigerant, and
reducing. the degree Of Sep:fit:ea; SH, 'nits can fee  nh ,icn-as in
temperature of the refrigerant discharged from the compressor (30),
thereby protecting the compressor (30). According to the fount:
aspect of the invention, the condenser fail (35) is operated  15 in
the refrigerant discharge operation. Thus, part of the compressed
refrigerant: discharged to the condenser (3] ) can activeiy be
condensed so that the refrigerant is liquefied. As a teSeit, a large
amount of the refrigerant can be kept in the condenser (3 t) or the
high pressure liquid pipe (25), thereby per the refrigerant discharge
operation smoothiy and reliably. According ha the fifth aspect of the
invention, the evaporator fan (36) is controlled 20 based on the
degree of superheat SH of the dscharge refrigerant in the heating;
Operation. This can SUrely prevent feeding of the two-phase
refrigerant to the compressor (30) (i.e., liquid compression in the
compressor (30))" Thus, the reliability of the container 



refrigeration apparatus (10) improves, BRIEF DESCRIPTION OF THE
DRAWINGS I FIG. IFP,;, I is a piping diagram of a container
refrigeration apparatus.  [PIG. 2] Fla 2 is a ilowoharl of oporations
petlinmed in a cooling ruodo.          P310. '3; Pla :3 is a piping
diagram showing a flow of a refrigerant mcoo:ing operation in the
eadjhlg mode 31.1:3 4] bn..1" 4 .2.3piping diagram show:ng heating
opera]lon in the com!ing mode. 1.n5:1 3].:i Fla 5 shows
determinations made 155 refrigerant amount detemrining SeCi301:. [HO.
536 in a piping diagram Si:OW:leg a fiCeit of a refrigerant in
refrigerant: releasing operation in the heating operafion.. 1.0Fki. 7
is a piping diagran] showina allow or a refrigerant in relrigeram
adding operation in the heating operation. SlP13.5.8 shows how tan
erg:1]-0: see,tion controls a rag]                 91 11(3. 9 Ls a
Mohler char: showing the control by:he fan control section.
02.530cligil-rilON OF bl3511300lhgENTS 



1.3.]An enthednnent or the present invee;jon wus be describ .... in
detail with reference to the drawings. The einbodimern is set forth
merely tor the purposes of preferred examples in nature, and are not
intended to limit the scope, applica;ions, and use of the invention.
A container refrigeration apparatus (1;0) of the present en:boding:En
cools the inside of a container Sehaal sshoWO,Cetalathe;
refrigeration apparatus (103 also 3Krrves as 20a lid for closing a
side opening of a container body, 13.]:: shown giI, Me container
refrigeration apparatus ;]];(]]) inuhides a refrigerant circuit
(20)whion a lefrigeran3 eireuiates ro perform a refbigeration cycle.
'The refrigerant etrenu (2(p) raoludes a Ma:n effeen.a ;;O: gas
bypaSa Catua (22], ang a supgrcoohng Mrcuit (2]313 The main circuit
(2 ) includes a compressor (50)5 a C(EXIC11:(t1 (di), a main
expansion valve (32), and an evaporator (33) Whith are enlially
connected in series through refrigerant pipes.          The corn
pressor (30) includes a motor (no; shown) for driving a
coiriNessicili MOChailiS331. Speed of rotation of The motor of the
compressor (30) is controlled in muiiiple  5 stages by an invetter.
Specifically, operating speed of rolation of the compressor (30) is
variable. The condenser (31) and the evaporator (33) are finsand-tube
heat exchangers, respectively. The condenser (31) is placed outside
the container. An outside fan (35) is provided near the condenser
(31). Outside air and the refrigerant exchange heat in the condenser
(31). The evaporator (33) is placed inside the container. An inside
fan (36) is 



110 provided near the evaporator (33). Inside air and the refrigerant
exchange heat in the evaporator (33)",ti. drain pan (37) is provided
below the evaporator 133r The drain pan (37) is a flat container
having an opening lacing upward, drain panel!) collects frost, ;ce
blocks fell from the evaporator (33), water condensed from the air.,
etc. The degree of OpeBitig of the main expansion valve (32) can be
adJusted in MUliip:C stages by a pulse motor. 10The outside lln (35)
and the inside ran (36) constitute a COPACti;;CT fan and an
evaporator fan of the present invention, respectively.          An
oil separator (40), a check valve (CV), and a pressure regulating
valve l',3g) are sequentially provided on a high pressure gas pipe
(24) between the compressor (30) and the condenser (31). An oil
return pipe (40a) of the oil separator (40) is connected to the  20
supercooling circuit (23). A capillary tube (40b) is provided in the
oil return pipe (40a). The check valve (CV) allows the refrigerant to
flow in a direction of an arrow indicated in Fla I, and prohibits the
refrigerant from liowing in the opposite direction. The degree of
opening of the piessure regulating valve (38) can he adjusted in
multiple sta8es, by he puke motor. A receiver (41), a cooling member
(42), a dryer 03), a second open/dose valve (49),  ., and a
supercooling heat exchanger (44) are sequentially provided in a high
pressure liquid pipe (25) between the condenser (30 and the main
expansion vabee (32). A refrigerant path 1s formed inside the cooling
member (42), and a power device ot' an inverter eircu41 (not
shown) is in einin300, with the outside of the cooiing member (42),
Specifically, the cooling 5member (42) is configured to cool the
power device with 1he refrigerant, The SCCOnd operleiese valve (49)
is a solenoid valve which 1s freely opened and closed, The dryer
(4:3) is configured to capture moisture in a liquid refrigerant
;lowing through the condenser (31), The supercooling heat exchanger
(44) cools the liquid refrigerant flowing through 



the condenser (31). The supercoolMg, heat exchanger (44) includes a
prim aiy passage (45) 10and a secondaty passage (46), Specifically,
in the supercooling heat exchanger (44), the refrigerant flowing
through the primary passage 145) and the refrigerant flowing through
the secondary 1)3SSag5 ($4) eNchange heat. The primary passage (45)
is connected to the high pressure licmid pipe (25) oldie :main
circuit (21), and the secondary passage (46) is connected to a
supercooling branch pipe (25) or the SUpercoolhig circuit ((3). An
inlet end of' the 15supercooling branch pipe (26) is connected to the
high pressure liquid pipe (25) between the coollng member (42) and
the second open/close valve (49). An outtet end of the supercooling,
branch pipe (26) is co.nneeted to a compression chamber in the
compressor (30) at an intennediafe ninSSUnC (intermediate pressure
compression chamber), Specifically, the supercooling branch pipe (26)
is a passage into which part of the liquid refrigerantin the high
20pressure liquid pipe (25) is diveded and flows into the
intermediate pressure colnpression chamber of the compressor (30). A
first open/close valve (47) and a supercooling expansion valve (48)
are PIOVided on the supercooling branch pipe (26) near an inlet of.
din Sne(nld:Iry passage (44), The first open:to:use valve (,17) 1s a
ndifnOid 'Valve :4'h:eh is freely opened and      closed. I he degree
of ope;-:ing (4. the supercooling eXi`allSiCin valve (48) can he
adjusted 25mniliple stages by the pulse motor. The supercooling
expansion valve 148d constitutes a 



de:10:11piftaSkrn ene:TharnSeri for decompressing the cetrigetant.
The hot gas bypass eircuit (22) incindes a isingie main passage
(icry, arc: two branch Iii;sissii,tgrts (5, 52) Lei flint branch
passage 01) and a sec0nd :TS:Sir:eh passage (52)) bea;s0u-sii &GM the
.1;Sahl paSsa{",,e (50). An i,niet end 01 the mein passage (.ijc').)
Ls connected to the high .,, Ples&ure gas pipe (24) between the:
check vaivie (CV) and the pressnre reguhtting V:-.1.;Ve 08). A third
open/dose valve (5$.) is provided it: the '.m passage (SO). The third
open/close vaive (53) is a sokinold vaive which is freeiy opened and
closed. An end of the I:4K branch passage 00 es- connected i-o ail
eUtiet end of the. Math       passage ;50), and the other end is
connected to a low pressure nein::: pipe (21) between the i 0mew
expwision Vah.e, (32) and the evaporator (33). Likewise, an end of
the second bieh p.:thSege (52) is connecied lodged end oi thp man)
passage (50). and the othe:- end ts connected n:i the io'ie
pliiiissern i icy:" id pipe n27).The iind branch nassaith ii,s2.)
cii- :nadc (14 ii ieu'igerarit p;pc. hithes' than the ti;',S. brdeCh
pas.sag, (:) 0.Fix,branch passage inciudc-:.: a cmiin pan he.ater
(5,0 ethiCh exiends :13 a Lei-pen:Me form on a honom of the drain 5
par ] (37;i -lhe drain pan boater (54) as ponflathed to boa; the
inside or the drain pan ($7) wiith the 0:iii . igeriani. Thus, we hot
gas bypuus euted (22) curb:it:in:es a bypass ciretth. for feeding the
refrigerant compressed in the COMpreSSOr (30) iti high temperature
and high pressure gaseous retrigerant discharge0 from the compressor
(30)) to the evaporator (32;). Ihe refrigerant cirenit t20 inch:den
various sensors. Spec:die:Ili-3f, a high pressure 



20 sciiisor ri50), e high pressure ii:nAiitch to i.): and a discharge
tezsiperatpra Se1:30:' (02) are Tien:it:fed on the high pressure
gi.as pipe (24). } he high pfeSaire sennor (00) detect:: a pressure
of the high pressure gnats:8;s reirtgeFant <thSChaiged &On"; tha
COWPreS,SOr k30). The du:L:1:11:2;e :enqufratnre snnsoi (02) d(n'een;
u Lemperaisme of he high pressiire .gaseothi reihgenath
diiidniociniti bon: the coinpressor if\ i0). A moue pressure sensor
(63) and a snetion nimpelsnurn 25 sensor (04) are provided on a low
preSSUle gas pApe CS) be.P...,ectri th:t evspoinne ;33) and the
compressor (30). The low pressure sensor (63) detects a pressure of
the low pressure gaseous refrigerant sucked inlo the compressor (30).
The suction temperature sensor (64) detects a temperature of the losv
pressure gaseous refrigerant sucked into the compressor (30)
An inlet temperature sensor (65) and an outlet temperature sensor
(66) are provided on the supercooling branch Pipe (26) nv:ar the hikt
and the outlet of the secondary passage (46), respectively. The inlet
temperature sensor (65) detects the temperature of the refrigerant
immediately hethro flowing into the secondary passage (46). The
outlet temperature sensor (66) detects the temperature of the
refrigerant Immediately after flowing out of the secondary passage
(46). 10An inlet temperature sensor (67) is provided oh the :Ow
pressure liquid pipe (27) near an inlet of the evaporator (33),The
inlet temperature sensor (67) detects the temperattite of the
retried-sum iminedhitely buten.: lii..uving into the ,:t.vaporsdm-
(33). outlet ;.effiperalure sensor tha) is pity:dad on tie trw
presSurc gas hipia (2.3t) nvar, ouilat oi the eVacihrathr ($S).ihe
Otritta:   sensor rhttd detects the temperature of the 3drefrigerant
hmnedlately after (lowing our of the evaporator (370. An outside
itiStnperatare SenSOFis prhiVahat inside he container nearhikit of
he GORder:Sut rhe CHT ...... ternhisraisice Sensor (69) detects the
of he muddle atr fliiincailateb, before rd.:eked i.nto the condenser
(3 t) rldr., outside temperature). :An :ilk: reamer:it:ha ShilSer
(7)) LS provided inSidei the container .nesis an iniet of Ihts
evaporator          and an out!hf Es:imperai-inie sensor (71) is
movided inside the container .near anouttel of the evaporator (33).
The inhA torripariittire SeriaOr CO) detects the :en-ha:rah:re 01 the
inside Sr immedialeiy before pa(ming through the evaporator f33), The
outlet terupenattire sensor (71) detects ihe temperature oit The
insure an manediateby ahar i)assiog evaporiaos (33). 



rhe chh,h3wer (e(Itgera(loo appaiatus (id) includes srintrolistas
asCintri)  for eon:idling the refrigerant cilcuit (20). The
comp:311er ff30) section (SI) Ibr controlling operating 543QCd of
rotation of the COMpress.; cordm: section (82i for eontrolling the
valves (32, 38; 47. $S, d9,:53i, a, section (83) for conPoiling the
Mrs (35, 36), and a refrigerant ainourn determ 5(84) for determining
the amoun: or the refrigerant in heating operailon in a ecek
described 1ater. The valve eontrol seentin (82) cons:lit-tiles a
refrigerant amonnt section of the present invention, -Working
;sleek:an-ism-          A working mechanism of the CO:I:ail-it:::
refrigeration apparims (JO) will he described 1561ow The eon:air:et
refrigeration appanta is basibany operated in a "cooling mode- and a
"detiosting mode* The ergiling mode is selected to cool the
temperature inside the container at a rehnwsily :ow
miiiperamfeSpeeiticalis, he coohng :node is selected 10 oettorm cold
storage/Neel:13g 01 ,'.-Cdns Cotba;;;;:d in the container bodyg.,
berisdiaLde 160(0 'rho defrosting mode sek:ciedfleu_ frost giihered
to surface of a ficaitrans1ler PiPt: ot3he 1.5evapormor etc. by
introdneing a refrigerant discharged :Toth he COInflre33X1 (30)
jnntbe hot gas bypass circuit (22), The doli.osimg mode will no be
desei ' thed be1ow <Coo:ing modes              1;1 the cooling mode,
"'cooling opera:jou "ptimp down operation* and ' heating operation"
are carried Out Flow the operations are pis-lormed will be described
with 20reference 1_0 i'56. 2In C5Ci 2, "SS" intheak's a
tea:Pei-al-are of blOwndetooied 11e5 the 



outlet lempenignee sirsor(j-:down air ;emperatbrt), and -SP" is a
i'arget: inside temperathre.          When the cooling operation is
started, the blown air temperainre SS and the target Cinper.albrb ST'
are compared in steps ST: and 812. When he bows i an Ebblpera;ure SS
is k)wer than "SP.:1.5"C: the flow proceeds to the pintip down
operation described hlier (step 25ST8), When the ;down air
temperature 85 is higher than "hPt-0.5(t1.1," the tiew proceeds to
the cooling operathm (step 513). In the eixding operation, the
compressor (30) is operated perfonti the refrigeration cycle if: the
refrigerant circuit (20), and ithe inside :it the container ectokci
by the evaporator (53,t (deudis are described iater).
When the conditions for step S't4 are sal-inland in the cooimg
operation, the 3compressor (SO) is stopped, de., the conlprettsor
enters a then :so-MT state (step 515), Thstim in step 5Th, when the
blown air temperature SS is ''.5.1340.4'C or higher, the flow
proceeds to step Si':; to perform the cooling Opera:L:0W When the
condonis for step Si'? are satisfied, the flow proceeds to the pump
down operation (step ' g).          The pump down operation, is
performed before the heating operation (step 519). The pump down
operation is gerthrmed to coned the refrigerant remaining in the
mirigerant eireuit in trio receiver (4!) fdetads are described
iater). The heafing opeivilionperioi ' mod when the Mown air
teraperinfae ,i)Siloo imv runaive the target thrime:iatufai 5P. M.
the licatmg OpetatiOn, the refrigerant compressed itt the compressor
(30) (so-yr:fled hot vi.th is ted to the eVapOrfltot (33), and the
inside air is :mated in the :ivaporater (33) (dents ate described
later).          When the conditions for step STIO are satisfied in
the beating operation, the compressor (30) is stopped to enter the
;her:no-oil state ;step Sr;Then, in step S ' 32, 



Hawn air .nangetathre 55 remains --smo.rc for 3 minates dr more, the
;lbw ftr:teeede to step StIto perfOrM the titt:atiug Opt:tat:On.When
the cc '''''''''''''''''' for step Si .3 20;:atktied, Me flow
proceeds to sinp S3 n) Perri:am the CttOhng OPeratiOn. tz.t_00:ng
Operation in Cool:fig Mode> in the cooling operationthe cooling
ntorte shown in Fla 3, the ilf-st openkthx:e valvc, (.41) and the
second opepleL.- valve 09) are opened, and the thtrd openzeinse
Vakfie (5:3) is efonud.pressiam regidating valve- (38) are fuliy
opened, and the degrees at 25opehing 0: the supercooling expansion
valve Via) and the main expansion vakte t.32,i are  suitably
addusted. The coinpressor (30), the outside fan (35), and the inside
ihn ($6) are operated.           The refrigerant compresked ln the
compressor (35) is condensed (tissipates heat) M the condeuttur (it),
anti then passes through the rece;ver rePert of the ret ;Frain tha;
5passed through the receiver (41) flows through the low pressure
hritthl pipe (27). and the e;33; of the refrigerant flows into t.1
supercooling bratith pip?: The refrigerant that passed thrOUgh the
h3Vv. pfeSSSI.e3;' :kleia pipe (27) s deco pressed by the main
expansion valve:134 ati;(t then tiows titirough evaporatur (33). h.;
the evaporator (33), the pethgerailf absorbs heat et the inside ai3'
te evaporato. Thin, the inside ait is cookM, The refrigerant
10evaporated in the evaporator (3$) is sucked into the conIPEQ:kmrand
is compressed again.          The reffigerara flowed into the
supercooihg branch pipe (26) is ..compressed to an intermrehate
preks.the by passing :through the 33perCOUTieg e3p33S3C33 Valee (483,
arei 3hen Sons through the seconiimy pass...... (46) of the
superfording heat exchanger (44), in the stipetsmonug heal.
iitstchattger (44), the renticerarn ?Kiwi .... through the primary
passage 0:5) 5and the refrigerara flowing through CS'passage (46)
exchange heat. As 3 tesulf  the iefrigerant flowinvough the primary
passage (4n) s sapercorded, wink the iefrigerunt 



flowing through the secondary passage v.,e) evaporates. 1 he
rbfrugemm flowiug out of frie vecoflua0 Passage ;46) is micked inro
the intermediate pressure 00:02503ifth 0iklthiler through
;MerFnediflte port of the compressor (30). In the cooime opera', kOn:
the OPera;Pu speed of rotation (operaiing freethemy) of the
munpreacte ;303 is contrinied by the compressor control
SeCet(33Specilmaity, the Opetahilg.: speed of to;ahon of the
coMpreSSOr (30) is conhxdied so Pla3Hown air
i'eMper.:-.33:37:app:OaCheS NteillpeT3h33-, SP:3 the COOffilg
Opttaiign, I he speed or oflne outside km (35) is co:Arc:lied hy the
fan control SeetiOh (83). SpeeffiCany, the 25Spe ....'otailo:: of a
motor of the outside tan (35) s im-tmz''' to keep pressure HP of the
high pressure refrigerant dehg:ted by the high pressure sensor (60)
constant. The fan contrtii section controk the speed of rotation of
the inside the (36) in nu:it:plc stages based Or; a load retinded to
cool the inside of the container.          in the cooling (iheration,
the valve (:(313::0: section (:32) COffirOk the degiee ci opening of
the wain CXpanSICAt Vaht (32) based on the degree of seri-tip:P.
Specifically, the degree of opening of the main expansiou valve 132)
is controlled so ihtei the degree of superheat of the low pressure
refrigerant sucked into the compressor 00) appioaches a predetermined
set va e Si the cooling operalion, the valve CO3);r:? SC:CiiO31 (82)
also eentrois the degree of opening of the sapescoo;:ng expansion
viilye 643) based on the degree i); superheat Spec:Wcajbt, the
drigiiee oti)pening tithe supercooling expansion valve (4ll)
controlled so that the degree of siiperheat of the intennediach pL.
surc Fit:Fr:ger:an; :lowing tag of the tit:on:de,: y pasiiage yin]
()I the supercooling hear Log:hanger bLfi aP20,iacir9i predetermined
EC: Vah:e. icianthp Down 01;:Tat30::COC:itig Mode>           Although
not shown; the second open/close cabie (49) is opened. and die lligni
open/close vabe 01) and the third openielchie valve (DI: hte closed
in the pump duwn ovsation Hi the eooling mode. I he pressure
regulating valve (38.i is fuliy opencd, and the supeicocline
expansion Yabe (i8t and the :flat": CX:pallSW):1 VOiVe 32) are lolly
closed. 'the compiessor cttll, the tairside llin (35), and the inside
fan (36) are operated 20When the compressor (30) is peroterithe.
rCriigerarn in a ;tile ii-Crftclosed main expansion valve ($2) to a
SUCOUfl port ot the :tong:gesso; (30) (Le, the inee pressure liquid
pipe ;2 /land the iogyi piessure gas pipe is sucked into the
3:001Patiitiaar 39'6 1 he :eh ' SgCrald d:NehaVd frOM he cOHtpicSSOr
a)t condensed in the crtenser (3:t to become kpd, and is COntanited
tt ;he re;:hie; (.111) rhuS., the re(rigCf3n; in the retrterant
elt7q?:: 



ic(20) is collected [33reee 01) kit ;I::: pump down operation.
In thC pump down opettation, the it,perating speed of rotation
(operating frequency) of the compressor (30) ia kept en talent in
principle. The outside tan (35) is operated at Ihrt maximum speed of
rotation. This. prornotes the condensation Or the refrigerant in
thEf. Condenser (31), 5<Hea(ing Operation in Cooling Mode>         In
the heating; operation in the cooing CaOde shown in hiia 4, the high
let l:SeratB3 'e. and high pressure gaseous istfrigerant compressed
in the COMI.)rc;:sor (30) bypastms the condenser (31), the re:',Myer
(41), the sup:fleet:piing heat exchanger (44), and the main expansion
valve (32) to flow into the evaporator (33). As d"c.,.......1 ahove,
tile heating 1.0cocoa ion is pertthmed when the inside temptitarati2:
is ;riskier than the target temperature, and. the inside of the
etteh..'"" is excessively cooled.t he pump ChnVfl oneration described
above is per:or:pea immediately bC.Ibre the heatHig operation.
In the heating operation, the second openrciose. valve (49) is dosed,
and the third open/close vatve. (53) is opened. 'thc main expansion
vaive (32) is flirty dosed (dem pulse), th. nt, he .tirtd openAttose
valve 07), the pre.5SUre rt:fg";;;th-H2, valve Oat, and the
supercooling e:XpailSPOli v;tht (4R) are body closed ::: premipie
(zero (else). lhe compressor t30) and the. inside fith (36) are
operated, while the outside lap (k) is not operated.          The
ref: ' igeran.; comp:tsstti it: the compressor 00) is ted to the
evaporator k33) through the hot gas bypass Cif cUit Specifically,.
the high temperature anti high pECS;;;;T:t 20 gascong reIngeraint
noWS WrOugh the main passage Olk)), and :t. diverted to the first
branch pnssage (5 }) and the sswond branch I:K.:SSE:Re (52). The
refrigerant diverted to the second branch passage 02) pas.ses through
the drain pan heater (a4), and riQrges wRh tilt. relitgeratn: flowing
tram the first branch passage. (5 l ). The inetted refrigerant flows
into the evaporator td3(. The refrigerant dissipates heat to the
insicran in the evaporator 03). Ace. result, the 25 inside air k
heated, and the inside h:mperature ccirt approach the targEft
temperature. The 16  midge:rata dissinated heat in the fniatiorator
(33) is sucked into the compressor (30) and compressed theteiti . 



hi the heating Opera:jet: described above, the folthwing coutroi is
performed by the seritions (8i, 82, 83, itt4)          The
Dam:pressor Unit:701 SentiOn (81) controls the operating speed of
rotation (operating frequency) of the compressor (30). Specifically,
the compressor control section (8i i3 coritrins the operating speed
of rotaiion of the compressor c,30i3 so that the biothn ar
temperature SS deiected by the outiot temperature sensor (71)
:approaches the large; iemperature SP. More  -eel:rice:Hy, the
operating frequency Hz or the compressor (30) can !Obe (;:dez,:laed
from the tollowing:equarionsi biz raithere bbruK V. re Iva:sr-in/c
/85 -K KtSia-SP) --K 5:{0.2v(SiSSS i 0-SS 5-i-S5320)-Sth: (5DSSMSS
ht-Sr515 th5S20)/3i                 vm(de a, b,and c are
coefficients, SS, SS5, SSI0, 885:15, and 85320 represent the current
bowr air lempecature. the thOW111 areKempe-rature 5 seconds ago, the
Mown air tempe.tethte 10 seconds ago" the htown air temperature a
seconds aiio, and the blown air temperature 20 S,C'', ago,
rimpectiyeiy, anti Kr repreirents the rare ot Ctiangecapaiiiry
20required lid change the Mown air remperatute by           The
refrigerant amount determining section (s::.) determines whether the
re:hi:tem:It care rung 30 the heating operamin 3s rathilMent Or 001
Based on the amount of the Cztethatthe Rthi:2et-anl, the ,,..ejvc
control section (82t) eitiertils the first openiclose .salve Or), the
pressure regulating vathe (32), ;tad the appeicoohnia expansion valve
(48), and the fan 25control sceliOn (33) C01113111S the C11.31(1Sthe
thn           Specifically, the refrigerant amount determining
section (84) makes the determination as shown in FIG. 5. When the
refrigerant amount determining section (84) determines that the
amount of the refrigerant is excessive based on the conditions :bi
Determination i shown in Fief. 5 in normal operation (i.e., in the
heating shown in Eta (i), refrigerant releasing operation
(refrigerant discharge operation) shown in FIG. 6 is performed. In
the refrigerant releasing operation, the valve control section (82)
opens the pressure regulating valve (38T and the fan control section
(83) operates the outside Inn (35) at a tower speed. In the
refrigerant releasing operation, part of the high pressure
refrigerant discharged from the compressor (30) is condensed in the
condenser (31), and is contained in the receiver 10 01). Thus, the
part of the refrigerant is released to the high pressure liquid pipe
(25), thereby reducing the amount of the refrigerant in the heating
operation. Part 01 Inc liquid refrigerant cornained in the receiver
(41) flows into the cool* member ($2). Thus, the inverted circuit is
cooled. 



Regarding the condidons tbr Determination shown in NG. 5, HP(T)
represents a saturation temperature corresponding to the pressure of
the refrigerant discharged from the compressor (30) (high pressure
refrigerant), DCNS represents the temperature detected by the
discharge temperature sensor (62), and AMPS represents the
temperature detected by the outside temperature sensor (69).
Specifically, when HP(T) representing the saturation temperature
corresponding to the pressure of the high pressure refrigerant is
higher than a 20 predeterraMed value, and the degree of superheat SH
(DCHS-HP(f)) of the discharged refrigerant is lower than a
predetermined value, it in determined that a two-phase refrigerant
inay he discharged from the compressor (30), and the amount of the
circulating rethgeran1 is reduced to avoid the discharge of the
two-phase refrigerant. When the saturation tempe:aturc 1-10( I ) s
:OVver than the outside temperature AMBS, the pressure in the
25condenser (3 ) exceeds the pressure of the :Ugh pressure
refrigerant, and the refrigerant flows  out of the condenser (31)
when the pressure regulating wive (38) is opened. Thus, the
saturation temperature HP(T) higher than the (n3iSiCht temperature
AMBS is set as one of the conditions fly Determination 1. This
condition alhwvs reliable reteasing of part of the refrigerant
discharged from the compressor (30) to the cutideriser (l1) in the
refrigerant telt:as:rig operation. In the refrigerant releasing
operation, when the refrigerant amount determining section (84)
determines that the amount of the refrigerant is appropriate based on
the conditions fly DeiwItiiitaillati 2 shown in HD. 5, the flow
proceeds to the normal operation       shown in FIG. 4, Specifically,
when the degree of superheat $H (DCH541P(T)) of the 110discharged
refrigerant is higher than the predetermined vai:3e, the flow returns
to the normal operation based on the determination that the two-phase
refrigerant is provably not be diiichargcd from the comprossor (30).
In the normal operation, when the retrigerain anit`tifn determining
section (84) determines that the atOOtnit of the :ell lgerani is
insuffieient based on the conditions for IS  Determination 3 shown in
Fla 5, refrigerant adding operation (refrigerant feeding operation)
shown in F10. 7 is pert:brined. in the reffigerant adding operation,
the valve control section (82) opens the first open/close valve (47)
and the supercooling expansion valve 14,11) The pressure regulating
valve (38) is closed, and the outside Ian (33) is kept stopped. in
the me itadding operation, the liquid refrigerant in the receiver
(4i) flows into the 20intermediate pressure compression chamber in
the compressor ($0) through the isilPcreoonng branch pipe 126). Thus,
the teirigerant in the high pressure liquid riipe (25) is added (fed)
to the refrigerant circulating in the heating operation, thereby
itiortittsith>, the amount of the amount circulating in the heating
operation. Mi. in this case: the iquid refrigoraill in ihe receiver
(41) flows through the cooling member (42), thereby cooling the
inverter circuit. 



.25 In Determination 3 shown in PEG . 5, it is determined that the
inniperattift of the  refrigerant discharged from the compressor (30)
is abnormally high when the saturation temperature HP(T) is too low,
and the degree of superheat SH (DOIST-100); of the discharged
refrigerant rema',rudtowe than the predetermined value for 10
minute's. En this case, the amount of the circulating nfrigerant is
increased to reduce the degree of  5 superheat SR of the discharged
refrigerant, thereby protecting the compressor (30). In Determination
3, a condition that the operating speed of relation N of the
compressor (30) reached an upper limit vu Inc is set. When the
operating speed of rotation N of the compressor (30) is lower than
the upper limit value, the operating speed of rotation is increased
to increase the amount of the circulating refrigerant, thereby
reducing the degree of  0 superheat SH of the discharged refrigerant.
Thus, the degree of superheat Sid can more quickly be changed and
stabilized by increasing the operating speed of rotation of the
compressor (i0) than bid the refrigerant adding operation described
above. Thus, when the operating speed or rotation N of the compressor
(30) already reached the upper limit value, and cannot he increased
any more, the refrigerant adding operation is perthrmed to reduce the
5degree of superheat SI-I of the discharged rerrigerani.          En
the refrigerant adding operation, when the refrigerant amount
determining section ($4) determines that the amount of the
refrigerant is appropriate based on the conditions for Determination
4 shown in FIG. 5, the flow returns to the nOIM:: operation shown in
FIG. 4. Specifica:ty, when the saturation temperature lipcn is not
lower than the predetermined value,  20 and the degree of superheat
Sil (DCHS-HP(T)) ot. the discharged relfhgerant is not higher than
the predetermined value, it is determined that the temperature of the
refrigerant discharged from ffie ecimpressor (30) is appropriate, and
the flow returns to the notinai operation.              In the
heating operation in the cooling mode described above, the amouni of
the 25refrigerant eh-mita:Mg between the compressor (30) and the
evaporator (33) is increased or 20  decreased so that the degree of
superheat SH discharged from the compressor (30) reaches the
predetermined value (a target range), Specifically, when the degree
of superheat SH is tow, part of Me ref:age:ant circulating between
the compressor (30) and the evaporator (33) is released to the high
pressure liquid pipe (25). When the degree of superheat SH is high,
the 5refrigerant in the high pressure liquid pipe (25) is added to
the refrigerant circutating between the compressor (30) and the
evaporator (33). 



In the healing operation, as shown in FIG. 8, the fan control section
(83) controls the inside fan (36). Specifically, the inside fan (36)
is controlled so that the degree of superheat SH of the discharged
refrigerant reaches the predetermined vaine (the target range). More
specifically, when the degree of superheat SH (DCHS-HP(T)) of the
discharged refrigerant is lowe than the predetermined vidue
(Determination I), the inside fan (36) is stopped based on the
determination that the two-phase refrigerant i5 cnntained in the
compressor (30) (plot B in FIG. 9). hi this case, the refrigerant in
the evaporator (33) is not easily condensed, and lhe gaseous
refrigerant is introduced into the eompressor (30) (plot A in HG. 9).
When Me degree of superheat Si i (DCHS-HP(I)) of the disc-barged
refrigerant is higher than the predetermined value (Determination 2),
the inside t.:fl; (36) is operated at high speed based on the
deiermination that the gaseous refrigerant is appropriately ted to
the compressor (30) (plot A in FIG. 9). Thus, the inside air is
actively fed to the evaporator (33), thereby promoting the heating of
the inside air. As a result, the blown air temperature SS  2g can
quickly approach the target temperature SP. Controlling the inside n0
(36) as described above can reliabiy prevent feeding of the two-phase
refrigerant to the compressor (30) in the heating operation (i.e.,
liquid compression in the compressor (30)). --Advantages o r Em bodil
eill-          AccoE.ding to the embodiment described above, in the
heating operation in the cot ding mode, the operating speed of
rotation of the compressor (30) is controlled so that the  Wow:: ait
temperature SS reaches the target temperature SP, Thus, the amount of
the eircuiating refrigerant can quickly be adjusted based enhicA)in
air temperature SS:, thereby sting, the tteaiing
capahithyacipilipdak..                the ahOSS>ideiiiiCaThe(i
embodunerd-, the amount of ;the tetogerant elreukumg berw"", the
compressor (31)) and the evaporator (33) is adjusted so that the
degrext of supethe:at SH of the thseharged refrigerant ;caches the
.pledeienniiiiiiiid vahiethe iargel far:gird. Specifically, When th:
C;;;gi'di of superheat fit: ff. low, part of the tetrigeraffi cire;
t1ating belpmen the com.pressor (30) and the evaporator (33) 1.s
reieased to the high! pressure tiquid pipe (.25) (refogeram reieasmg
operalioo), thereby reducing he amount of the  .10 circui ,,,,,,,,
teftigemut, and mereasa:g"the degree of :"3perheat SH. This can
prevent the reeding of the two-phase refrigerant to the
compressorheluid co'lrqi:ssion th the compressm (30)). When the
,Liegme superbeat SH ingh, the high piessure Hu:dd. mpe ;25. is added
M the reingerata. eireMaiing between the eorriprsot (3(')) and the
e.aporam (33) (the rethigerant athimg operamon), thereby ;ticreasath,
the &noun) ot  1.5 the circuiating refrigerant, and reducing the
degree of .superheal. Sid., This can prevent annoirmd increase in
temperature of the Ciii:frigera113. diSCh"giX; from the compressor
(30), thereby protecting the compressor 0Th. the abovc-deserihed
embodmient, ar adthtionai conMtion that the saturation
is higher than the outside temperature ANift)S is set as the
conditions for 2i)riThii3ningrelea::ing operation ,, This can prevent
the refrigerant w the hTti pressure inid pip;; (25) ioduchng the
condense!' (SI) horn opposri&y. fitypaag to the het gas frinass
circuit (22). 't htis, the re Pigerant mica:1;1g operation can rehabj
. be performed, and theai the compreorre ibe prevented. 



the refpgerant mieasmg operation, ;.he mas.:rte fanis operated.rpu,s,
lair; 2.5of the CoMpiSiiiiiied rely ureareieaSdi to the condensercan
acuvety be condensed to be  the liquid refrigerant. Thus, a arge
amount ocan be stored in the condenser (30 of the receiverthereby
performing the rfrrgentnt releasing operation snoothlv and in the
heating operation of the abovedescribed erabodirneru,the insir
controlled so that the degree of superheat SH of the discharged
refrigerant reaches the pre:de:W.:Mined Vithee (the target.range).
This can surely prevent the liquid compression in the compressor
(30). Thus, the reliability of the container refrigerationytUS (10)
improves.          In the refrigerant releasing operation and the
refrigerant adding operation, the refrigerantthe receiver (4 i) flows
through the cooling member (42). This can contribute 10to the mling
of the inverter circuit. -Alternative of Embod indent- In an
alternanvc of the emhodinmnt. the pressure regt(38) is kept opened at
the predetermined degree of opening (e.g., the minimum degree of
opening) in the heating operation of the above-described embodiment.
In this ease, part of the discharged prefrigerant is contained in the
receiver (41), and the refrigerant in the receiver ($1) flows through
the cooling member (42). This can reliably cool the inverter circuit.
Thus, the reliability of the corer retngerat;on apparatus (10)
finther improves. 



INDUSTRIAL ,c\CU-311,1TV                 As described above, the
present invention is useful ler a container 20aiparatus which COOS
the inside of the container, DESC:RIl7floNop REVERE:NCR CHARACTERS
10Container refrigeration apparatus 2.0Refrigerant circuit 21Main
circuil  30Compressor )tCondenser         Main expansion valve
texpanson valve; 33Evaporator Lompressor control section 82Valve
control section (refrigerant amount eontroi section) 83Fan controf
section  CLAIMS A Copt:aim:a. refdp-,Liatinn appa: aois consp: 



?,a0-igerpha eiteilii (20) which perilmans a refrigeration cycle, and
it:dudes         a main circuit (2I) sequeniia4 connecting a
compressor (30); a condenser (30, al3 eXpai:SiOni VaiVei (32) aud an
evaporator (33), and a hot gas bypass circuit (.22) through which a
compressed rthiageran: from     nomprosssni 00: bypasses the cc
denser Ct) and the expansion valve ($2) to fliniv into the eVapOntiOr
(33); and a COOsot sontrin Stedori (8; ) Whitth COffr;:irs Opera;
ikitg speed of rota:ion of the comptessorthning bearing operation for
iinthirig inside of a conithour by the evaporator the compressed
tutu:go:am circa:a:nig (CCU; the soinpressor (30) to the cunithessot
(30) through the hot gas bypass ciouth ;22) and he csaporthail C.313)
so ;hp; a Temperature insisk the c.ontaner teaches a target
tempera:ore. 2.The container biitbiszeratinis
apprii3IUSCOfflpriiiing: a. igniusin; assiount coign); :section (82)
:0301 performs, i)the thinning operation, be.frigernbi: isgitiognigni
ognniation tht adonitha par; of the compressed refrigerant from the
uompressor (30) to How and remain in a high pressure iquid pipe (25)
inCli3dirig the 20condenser (3 i) tif the :pain circuit (20, and
refrigerant feeding 00elation for feeding thp  rthigniant in the
Line: pressure iiquid pipe (25) to U3C COMpre.ii)r (30), based On a
degret. superheat Sr; of the COCIpfl-iiCSOCI refrigerant &Oil) :tic
cothpoiniseit 002 lie epfflainer ref.rigpp010:1pp3faiii.iS
OFCliaiii:fi 2, further CO331phsing:: a supercooilag heat
cl,':.changer ($4) provided on the .hirtractre nquid pipe (25); 2:5 



and          a supercooling branch pipe (26) through which the
refrigerant diverted from the high Pressure iquid Pipe (25) flows to
supercool the refrigerant in a liquid state flowing through the high
pressure liquid pipe (25) in the supercooling heat exchanger (44),
and then 8flows into the low pressure gas pipe (28) of the main
circuit (21) or an intermediate pressure compression chamber in the
compressor (30), wherein           the refrigerant amount control
section (82) feeds the refrigerant in the high pressure liquid pipe
(25) to the compressor (30) through the SU:Mt:Mil/Fig branch pipe
(26) in the refrigerant ithecling operation. 10 4.The container
refrigeration apparatus Cif Clann 2 or 3, further comprising:
a ban control section (83) which operates a condenser thu (35) of the
condenser (31) in the refrigerant discharge operation pertbianed by
the refrigerant amount control section (82). 5,The container
refrigeration apparatus of claim 2 or 3, further comprising:
a ran centre! section (83) which, in the heating operation, steps an
evaporator Pm ($6) of the evaporator (33) when the degree of
superheat Stl-1 of the compressed refrigerant from the compressor
(l0) is lower than a predetermined value, and operates the evaporator
Ian ($6) of the evaporator (33) when the degree of superheat 511 of
the compressed refrigerant 20from the compressor (30) is higher than
the predetermined value. 




