;me3ep2plL\: 6T24=-D i APR 2003 REFRI GERATED TRANSPORT VEH CLE BACKGROUND
‘OF THE INVENTION Field of the Invention '2* The present inventi ornqgml?@§
to a refrigerated transport vehicle provided with a refrigerator for |an
tf¥ansportation. This application is based on Japanese Patent Appli cation
No. Hei 11-16260, the contents of which are incorporated herein by
reference. Description REFRIGERRTEDEIRANSPORIVRRLICANRI refri geﬂﬂﬂlmmmullmu"“"”mn
transport vehicles are shown in Figures 3 and 4. In order tor

adi abatic freezing chanber 90 provided on vehicle 1, the refrigeratiecke
transport vehicle provides with a cooling system conprising an evapor ator
unit 10a or 10, a condenser unit 20a or 20, a conpressor 5, and I

pi pes. BAGKRGRQUNRYE THE BRYYENEIQN ed transport vehicle in which m@ﬁlﬂwﬂlu""m”m
evaporator unit 10a is arranged inside of the adiabatic freezing

90, andFiehtoftheeagn unit 20a is arranged outside of the adiabati c "6%002*
freezing chanber 90 and above the vehicle 1. Figure 4 shows a refrigerated

transport vehy i i t i bR t.si de of
the. i abat | o rcsent BV iR AR atcH Uahopkit {icR HOREH gt 2
condenser .unitetzo ia arranged on the bottom of the chassis 2 of the

vehi cl efeTigesaprlor land SARSROFANOR-he evaporat or 10 equi pped with the adi abatic
freezing chanber 90 as shown in Figure 4. As shown in Figure S, an opening
91 for fixi ngThihapphicatpar istbaseduani Japargse BatentcA prdicatbent No. Heiddzi6360.chanber 90
is formed in the upper front wall of the adiabatic freezing chanmber 90 in

t he tr ayitdnitd¢f whicleart iifddrporBed AdlefDIAl feferéncapor at or O 1 Hti coos chanber
30 is fixed to the adiabatic freezing chanber 90 so as to cover the opening
91. Metal fixtures 30d are used to fast fix the adi abatic evaporator
chanmber 30 to the adiabatic freezing chanber 90. The evaporator unit 10 is
equi pp in the r e wall of the adiabatic evaporator chanber 30,
and ma?ﬂ?sﬂlﬂ OQﬂtLeiR?Eg*at%S t he adi abatic freezing chamber 90 cool. Metal
fixtures 30c are used to fast fix the evaporator unit 10 to the adi abatic
evapor at or cHaenyentiozgl refrigeraied transpad vehisles argeshown3n Higyfestandadi dbat i c
evapor at or chanber 30 are nade of reinforced plastics such as fiber-glass

r ei nf orgrder tplreffipérate(anfadjabhtic freedig chamber 90 provided on vehicle 1, the refrigerated

transport vehicle provides with a cooling system comprising an evaporator unit 10a or 10, a
condenser unit 20a or 20, a compressor 5, and coolant pipes. Figure 3 shows a refrigerated
transport vehicle in which the evaporator unit 10a 1s arranged inside of the adiabatic freezing
chamber 90, and the condenser unit 20a is arranged outside of the adiabatic freezing
chamber 90 and above the vehicle 1. Figure 4 shows a refrigerated transport vehicle in
which the evaporator unit 10 is arranged outside of the adiabatic freezing chamber 90 and
above the vehicle 1, and the condenser unit 20 is arranged on the bottom of the chassis 2 of
the vehicle.

Figure 5 shows that the evaporator 10 equipped with the adiabatic freezing chamber
90 as shown in Figure 4. As shown in Figure 5, an opening 91 for fixing the evaporator
unit 10 to the adiabatic freezing chamber 90 is formed in the upper front wall of the

adiabatic freezing chamber 90 in the travelling direction. The adiabatic evaporator



wei ght. Foaned synthetic resin 30b is filled between the outer and inner
walls 30a to provide thermal insulation. As shown in Figures 5 and §,. t,he ,
evaporation unit 10 conprises a packing 11, an evaporator 12, a proﬁélﬁ\é(r“‘““
t'ype bl ower 13, an expansion valve 14, an accumulator 15, a drain water

pool 16, and a drain water pipe 17. The drain water generated by the

evapor alyarbic3d & fﬁ&g w@aggﬁ?m&&%%acm §J ashB@bvet bhe oRRingloal N wat er

pool 16 1's connected to t rain r pipe 17. The drain water pipe 17
passes thr h t adi abati ¢ evapor gt or..chanber 3 n i scharges the

G o - P Hlsees i Biehettie fanC e iR capgator caamB o Bircaidtatior ' he
adi abatic freezing chanber 90. The rel ationship between the evafgorator uni t

10, t hefreeaingehambenfid t The evapodatotunicdhiseguipped 61 thé uppes insidel walbofsthet em wi | |
be explained with Figures 5 and 6. The conpressor 5 provided in the engine

r oom ofadidbatiy epetaforichhmbel 30/ 8Ad MMintdifs BB Ghs® &f thOadihtiic Frek2ih® Shdrter
vehicle, via a conduction belt 7. When the conpressor 5 drrven, a

is

cool antyV. r qf, hi r at j J e by the
conpr oS SSHE! Mreal Byl ARE R HEF GBIk 8 BB it 0 IIRFARNERS Y onenser
21 of the condenser unit_20, while it is pressurized. Then the coo] ant
vapor ieyapQiatopshamher 86:ndEhe egerAndmmar alls 30p ﬁ? ftiw@d@gm @yapgrator chambiiuced by
the propeller type fan 22 for the condenser. The coolant flows out of the 2
01 APR 30068 madedfreirdforced plastssash adfitmereghass inainfoecediplastic FRP)tfaelightyer 24, and
t he cool ant pipe 41 between the condenser unit 20 and evaporator unit 10,

and r eﬂﬁé’i%f{. t P@axﬁé@@'ﬂﬁieﬁ@ rasfl 0B id filled bétiReR RRR& aRd indt alld30aoen t he
cool ant adi abatical I'y expands by passing through the expansion val ve 14,

and heat exchanges whth air circul ated between the adi abatic freezing
chanberprﬁﬂé%ﬂ%nﬁﬁ n%’\nl/aéi?gr ator 1 Z by the propeller type blower 13, while

t he cool ant passes through the pipe for heat exchange. Thereby, the
circul ating dSshpwndnEiguies Sand 6 thsicyaparation ynit | Gepmprises apapkighl lo@l as an
airflowindicated by Afromthe air outlet 11 a of the evaporator unit 10

t 0 t he evapirater b2, atprepcdlér tiipe blavelr 13 cani expansiemialve ¥4) abpceummigoopklal draint ype
bl ower 13 as shown in Figure 5. The airflow A coots the inside of the

adi abatvdter' fodf 16,20d @lidTh ¥até? PipeTITe  aheldedih v@astigehdsted By tHeevapaaor a2 or 12
passes through the accunul ator 15, and the coolant pipe 42, and returns to

ettt oot i o e Bne HAl ey BHED e A RO Mo 800 or et or
TR MR L R T AR S O N AT

chamber 30, and discharges the drain water accumulated in the drain water pool 16 to the

outside of the adiabatic freezing chamber 90.

The relationship between the evaporator unit 10, the condenser unit 20, and the

compressor 5 of the cooling system will be explained with Figures 5 and 6. The

compressor 5 provided in the engine room of the vehicle 1 is driven by the engine 6 for the

driving the vehicle, via a conduction belt 7. When the compressor 5 is driven, a coolant

vapor of high temperature and high pressure is generated by the compressor 5, passes

through the coolant pipe 40, and reaches the condenser 21 of the condenser unit 20, while it

is pressurized. Then the coolant vapor is cooled and condensed by contact with the outside

air introduced by the propeller type fan 22 for the condenser. The coolant flows out of the



refrigerated transport vehicle showm in Figure 4 conprises the condenser
unit 20 arranged on the bottom of the chassis 2 of the vehicle; th r1eAPer3a
nmudguard i s necessary for the condenser unit 20. Wien a nudguard

provided, it is inpossible to sufficiently enploy the airflow generated by
driving to cool the condenser 21. In addition, the condenser unit 20 or 20a

and t he QyaRRERLI0hadssd throkigh He réSived28, thRRiyer 08 Jaridthé BSol&R PR 1| Btwéen
refrigerated transport vehicle; therefore,” it is necessary to separately

provi de jhese units. t he adi abati Gaflegz] r..90. Co ntly,
much 1 b FaetiRs it of apd rapall S o i dHes SRINBE o A ERETHER ' e g
cool ing system has been desired. SUMVARY OF THE | NVENTI ON 3 01 APR 2003
It is t evpRAratorunif 19 Ehen thy coolant gdiabatically gxpands by passingthropgieths
refrigerated transport vehicle conprising a cooling systemwhich is easily
fit to tehpansidhivalve, 140het kday exchanges pathsaibtifculatedliestwears the iadabaniofsdeairigur i ng
cost. Another object of the present invention is to provide a refrigerated
t ranspor ' 1S ld | @Ght, he '

Aot hor “SEAL S d TRl 13 1R TR proflfer el BhhaeRlo DI BS
transport vehicle i ich.the catrying,capacgity af.the adigpati reezing
Chanber BioUEthe pio D Pt Exhanten  THRAEODEF AP IeieAbiscpoled. clbertdsd 1
order to acconplish the above object, the refrigerated transport vehicle of
t he pres#aulatingainis own ontnsias agrflawmindicated by dofyomdke aidputhettlila of theezi ng
chanmber which is provided on the vehicle body and conprises an opening; an

adi abat ieair@tpoirt D0 tothe itisile of theerdidbatie freexih@chambel 80 &y dtie propelfer pei ng
chanber so as to cover the opening and to comuni cate | nner spaces of the

freezi ngGRANTEES s%fgﬂ‘ég@)ﬁ%mﬁ"ﬂ& Q{rﬂwmé th@'?ns?d’ea&%@k&}ﬁbéfﬁiéﬁegi%g“ ded in

t he i nner space o por at or chanber for evaporating a coo l'iquid
and cool jng, t I pper aces.of.the freezing chanber t he evapor gt or
chanber ;CL%’gE?f%ge nsef cﬂ‘ﬁg?t gaﬁlésﬁs Hbl@‘e SHaRfH'i"é%ﬂ?t gqsseél}ﬁqoggﬂ ﬂl‘.‘ff“‘f‘l’f@“‘é&’éﬁ at or
chanmber for condensi n% a cool ant vapor and di scharging heat of condensation
of the @adthernoolanppipe 42 andaetumsde thetqompressan a8 showndn Figwre®.i ng t he cool ant

bet ween the evaporator unit and the condenser unit.
As explained above, the conventional refrigerated transport vehicle shown in Figure

3 comprises the evaporator unit 10a in the adiabatic freezing chamber 90; therefore, the
carrying capacity of the adiabatic freezing chamber 90 decreases. The conventional
refrigerated transport vehicle shown in Figure 4 comprises the condenser unit 20 arranged on
the bottom of the chassis 2 of the vehicle; therefore a mudguard is necessary for the
condenser unit 20. When a mudguard is provided, it is impossible to sufficiently employ
the airflow generated by driving to cool the condenser 21.  In addition, the condenser unit
20 or 20a and the evaporator unit 10 or 10a are separated in the conventional refrigerated
transport vehicle; therefore, it is necessary to separately provide these units to the adiabatic
freezing chamber 90. Consequently, much time is needed to fit these units. Therefore, a

small and light weight cooling system has been desired.

SUMMARY OF THE INVENTION



BRI EF DESCRI PTION OF THE DRAWNGS 4 01 APR 2003 Figure 1 shows a
preferred embodi nent of the evaporator unit and the condenser unit Pid\PRI8M
to the refrigerated transport vehicle of the present invention. Figure 2
shows a preferred enbodi nent of the refrigerated transport vehicle of the
present invention. Figure 3 shows a conventional refrigerated transport

vehi cle. Fi gupes fleraft¥an BBRENAthE HRYED veRidn toShéviges fed HaRGIok
vehicle. Fi gurgS SCr%%vvsnth evapo@gt or eqﬂ?égpegﬁml?ﬁ ﬁf‘ggear I aba?fﬁc’? freezing
chanmber shown in.FEigure ., 4. Figure.§ sho e sel ationshi p between.the

v apor aYSHOIE RomprisinER EonltissasPin ich S EAUDH1do Liysisld ey PESRE ng
system DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to

Fi gur estoldegredseits mannfantering castl  ohtmshtir object ofithe presens invegtiomisda pravidespor t
vehicle according to the present invention will be explained. Figure 2

shows t Rerigepdted GaispbR VehicRUDAPrsing Al land Nighi ﬂ@i@hﬂ&dohn% BetetROol Afdthéyst em
The cooling system conprises the evaporator unit 110, the condenser unit

120, 't NG CQRPhESHendfencls 1106301 iR trahfie blcte Ak e The

conpr ess i'sTarrange engi he®room o

evaporator ,unit 110 and the condense nit 120 are prqvided to the upper
par t of CATYENE GapRAIT, oS he #&m%gezlagaﬁqr@ﬁ@&m eeeatrend the thepmelh e
travelling direction of the vehicle. In order to flow the cool ant through

t he cootffingneyisicserllenthe cool ant pi pe 140 is provi ded between the conpressor
105 and the condenser unit 120, the cool ant pipe 141 is provided between

t he condenseryyypddr td &&oipflish Bt HeAPEHjedtOthe veTriberdted transpbri veictOof het pi pe
142 is provided between the evaporator unit 110 and the conpressor 105. It

is pr efﬁé%mﬁ'e;ﬁ&%bégﬁ’éﬁéseeﬂ ng chanber 190 is sinple shaped, such as a

guadr at'e shape. As shown in Figure 1, the adiabatic
evapor at or chanber éG(P_corrpri ses the outer wall 160a and the foaned
synthetic red YeHelsBedYigoh adhered to the outer wall 160a. The

an adiabatic freezing chamber which is provided on the vehicle body and comprises
an opening;

an adiabatic evaporator chamber fixed to an outer surface of the freezing chamber
so as to cover the opening and to communicate inner spaces of the freezing chamber and the
evaporator chamber;

an evaporator unit provided in the inner space of the evaporator chamber for
evaporating a coolant liquid and cooling the inner spaces of the freezing chamber and the
evaporator chamber;

a condenser unit provided on the outer surface of the evaporator chamber for
condensing a coolant vapor and discharging heat of condensation of the coolant vapor; and

a circulation system for circulating the coolant between the evaporator unit and the

condenser unit.

BRIEF DESCRIPTION OF THE DRAWINGS



adi abati c evaporator chanber 160 is box shaped, and the opening for

conmmuni cating the inner spaces of the freezing chanber 190 and the
evapor at or chanber 160 is fornmed in one side. That is, the adiabati 91 APR 2003
evapor at or chanber 160 conprises the side walls and the front wall in the
travelling direction, the ceiling wall flat extending fromthe top edge of

the front M'Cg:;%wsﬂda% gfe%a%})bdmiéywmﬁémmksmg;dgtunh%newﬁg%& that the

bott om wal | rises th ront sl ope face do 'y exten romthe
bott om edge of the fropt wal] and the.hack,sl ope face upwardly extending
fromt hé’“ﬂé’é‘?""éﬁﬁ’d"&e rpﬁgefa,tt{d{ﬁargp%géyagg}_&tmngfgeritg{lvqnﬁggf ront slope face
and the back slope face are crossed so as to forma V-shape. The opening is
formed at t he Fignpod shosvssi piefetrod eibodimenttofitlad lefrigenatechttamspait ivehicleaf theat or
chanber 160 is attached to the adiabatic freezing chanmber 190 with bolts so
that theyQpanhigeh the evaporator chanmber 160 covers the opening 191
formed i'n the upper part of the front wall of the adiabatic freezing
chamber 190 in.the travelling direction he evaporat or chanber 160 can be
det ached fron?i%%?@é‘?i%@“ﬁ%ﬁ%@rm@ﬁmw aBﬂ?é%‘Fe??b"??he bol ts. Moreover,

t he adi abatic_evaporator chanber 160 conprises the dike portion 171

subst ant i al | yFiguvet shoysanethersanyentiopah refiigerateditrangporbyehicle back sl ope face
of the bottomwall. Thereby, the drain water receiver 172 is fornmed in the
bott om of t heFiputeststions theaaporatod equippadbeith the @diabliwiy féezing, chainbérsshown
unnecessary to separately provide a drain water receiver. The drain water
i's accumui:%ﬁﬁq_i n the space between the side walls, the bottomwall, and
the di ke portion 171. In addition, the opening 173 for discharging the
drain water ig forped in the bottomof the drain water receiver 172. The
rat n pope 11518 CHws Desag R REs G o EPar o i aParG Wit a1
wat er, whereby the drain water is discharged fromthe 6 01 APR 20D3
evapor athsrcostpagperrof tigcooling systeiibor at or unit 110 is provided in the inner
space of the adiabatic evaporator chanber 160 while the evaporator unit |

10 does not protrude toward the inside of the adiabatic freezing chanber
| 90. The condenser unit 120 is provided on the front wall of the adiabatic

evapor apETAIThBDISESCIOP TIONOE THEPRIFERRED EMBODIMENITS evaporator unit 110
and the condenser unit 120 are associated with each other. The evaporator

unit 110 co "?}ﬁ%éﬁ‘ﬁﬁ,{g ?i @X%H}?%@tig F]he]p]rgfeﬂ&ijclﬂﬂﬁlﬂleﬂtwméﬂeﬁ[i %fge[t%cli {r??rrsgsvrt

evapor at or . e ‘evapor at or gener at es

i ndi cat eq . B faor the heat exchange.petween the cool ant and the air inside
of the é&ﬁgé?‘é"t% ng .ﬁeﬂmtg%ﬁtb’bveﬂp%’gﬂlpgﬁx@f?"fﬁdom air perpendicularly to
the inflow direction of the air is suitable for the blower | 13. That is,
the turbo bl dhiewreRshews thewelriggratedrtransparhyehislde provided gdthythe eeading sysiems | at

The cooling system comprises the evaporator unit 110, the condenser unit 120, the
compressor 105, and the coolant pipes 140, 141, and 142. The compressor 105 is arranged
in the engine room of the vehicle. The evaporator unit 110 and the condenser unit 120 are
provided to the upper part of the front wall of the adiabatic freezing chamber 190 in the
travelling direction of the vehicle. In order to flow the coolant through the cooling system,
the coolant pipe 140 is provided between the compressor 105 and the condenser unit 120,

the coolant pipe 141 is provided between the condenser unit 120 and the evaporator unit 110,
and the coolant pipe 142 is provided between the evaporator unit 110 and the compressor

105. It is preferable that the freezing chamber 190 is simple shaped, such as a quadrate



bl.ows out the air to the inner space of the freezing chanber 190 is
preferable for the blower 113. The condenser unit 120 conprises the 01 APR 2003
condenser |21 and the bl ower 122 which generates the airflow indicated by C
for the heat exchange between the cool ant inside of the condenser 121 and
the open air. The propeller blower is suitable for the bl ower 122.

Mor eov BaPCMen it is not necessary to generate the airflow C blow ng both
upwar dI'y "and downwardly, it is possible to use the turbo blower as the

bl ower 122. The rel ationshjp between the evaporator unit 110, the condenser
unit 120, and'Sthewe efhﬁlrg@gesbrthq&g@rw@weﬁ ﬁwgl%gy L&eamprises the ouigs| ai ned
referring to Figures 1 and 2. The conpressor 105 provided in the engine

r oom ofwalhiké0z ahd thecfoarnedi syniteaticlrgsin layeeltdbradhéred toothe ohtenmwallil 6Pa.gufles 1 and
2) for the driving the vehicle. Wen the conpressor 105 is driven, a gas
cool antyqabatt @apbiatoe ehahbérs 68N¢béi Sapsd, aad HicRopefiing TordomirRahibatink ik
conpressor 105, passes through the cool'ant pipe 140, and reachées the
condenser 121 of.the candenser it 01 APR 2003 1 .while.it is

o1 ossuiiEs Boaces o6 1he FreS A8 STAgHer 190 hud s svinsrisi Sanibet fbis TP Enont s wi ¢
the outside air introduced by the propeller type fan 122 for the condenser.
The cosidgént Thatduithe adishaticewapasator ehanten d6h semnprises thepadeswalls anddheyfionthe

cool ant pi pe 141 between the condenser unit 120 and evaporator unit 110,
and r eaallida thidteavelingrditeotion, ahe/eeilinpoivald flavexténding fpomn dse tbp @dge df)thefronthe
evaporator unit 110. Then the coolant liquid adiabatically expands by

passi NGuAINGRHAR bbb IR PuRReaflrd Gt is PRELEABRIAGLRSERS wall BrpliSesthe cul at ed
bet ween t he adi abatic freezing chanber 190 and the evaporator 112 by the

bl ower ;113 .for.the evaporator..while the cool ant .passes thro he pi pe
For  heJonEsi bt SR DR tiord e farfh o bR or BROBG ol i35 bolk

adi abatic evaporator chanber 160 conprises the front slope face upwardly
ext endisloge face wpwardly extending roudthe Frer erd of the &ioat depecfaserberhat sothedfrant aj r i s
easily circulated fromthe inside of the adiabatic freezing chanmber 190 to
t he evalppe ficennd flie, bablke slops facelaee erossed iss astodonng \-sleapkr oThe spemirgz ikace. The
cooled circulating air is blown out as an airflow indicated by B fromthe

ai r oulhifedat tHe%Estemd@&Qﬁe HohtwallLO tHe ddidatié &vapbratdr chi@badieahat i C

freezing chanber "190 by the bl ower 113 for the evaporator as shown in
00 el AL BSPLEBB e 1 05y S oy drgeci 9 charer
e\ Apor STAISEABEIDeN P CoRe 106 ARUHIA L1 TFE e SPRPT R of the ron wall of

the adiabatic freezing chamber 190 in the travelling direction. The evaporator chamber

160 can be detached from the freezing chamber 190 by loosening the bolts.

Moreover, the adiabatic evaporator chamber 160 comprises the dike portion 171
substantially upwardly extending from the rear end of the back slope face of the bottom wall.
Thereby, the drain water receiver 172 is formed in the bottom of the adiabatic evaporator
chamber 160. Therefore, it is unnecessary to separately provide a drain water receiver.

The drain water is accumulated in the space between the side walls, the bottom wall, and the
dike portion 171. In addition, the opening 173 for discharging the drain water is formed in

the bottom of the drain water receiver 172. The drain pipe 117 is connected to the opening

173 for discharging the drain water, whereby the drain water is discharged from the



condenser unit 120 are assenbled as a unit in the refrigerated transport
vehi cl es of the present invention. Therefore, the cool ant pipe bet ﬁﬂ%hﬁe
evaporator unit 110 and the condenser unit 120 can be short; mherénﬁ 3
vehicle of the present invention can be light in weight, conpared with the
refrigerated transport vehicles in which the condenser unit is provided on
the bott s of the vehicle. In addition, it is possible to
provi de t é@gggwg?gﬁé%nit 110 and the condenser unit 120 on the adiabatic

freezing chamher 190 as 8. . APR. 2003 .a .unit; therefore, .the arrangenent
of the evapopglﬁ'ﬁre"?ﬂﬂr'i‘torl%t Eﬁﬁlspwl‘@gﬁﬂg}?éﬁ?ﬂﬁm‘? e ”td{!ﬁ’laﬂﬁ CYAROISK i c
freezing chanber 190 is sinple. The manufacturing cost of the refrigerated
t r ans porchamberi 160exhilsfthe exapprateramit 1il 6 dees: iop prataidel eawasd thedinside ofithse t he

nunber of the assenbling processes is snmall. In addition, the bottom of the
adi abat i Jdisd¥@PREcing chambdBbBI0. 1Ghe bomiehie?ngitd0 & stodided vRitR framtwRlNgT i n the
refrigerated transport vehicles of the present invention. Therefore, it is

not nec .\t i i -al B:_Wat er i i ght of
The 1 of Mgl RSF! b OGHR hefalih BBty TREBlaBlamor laf 138 22 0
Moreover, it is possihle to decrease.the nmanufacturing cost of the

r ef ri gerddf dhe qondensgropmt l?&mr%w,ws@a&ﬂ aghetheheci al el enent for the drain
wat er receiver is not necessary. \Wen the bl owers which blow air

per pendi cul ar [The evaporatorn unif D\ adimpeisesi therevaporainr 142 and thetbleweral 13fobthebl ower
is used as the blower 113 for the evaporator, it is possible to nake the

evapor ateQapodstbt. He Hieweraqs forhe evatpbﬁt&,cgeﬂ&aﬁefhe%iﬂowlﬁaichﬁdmsrqaffdil% in the
upper front wall of the adiabatic freezing chanber 190 in the travelling

decr oas ity B RERHAN Rl elBbIBEERAREHY inc O Bl oorklor 1T PR E

transport vehicle, conpared with the refrigerated fransport, hicles in
b ch ¢ RO sl A pespendieulartyiaths MIONCOEGHioB At (e NS SRR TST ¢ he
vehicle. In addition, it is possible to sufficiently enploy the airflow
gener at &towsy 183.i vThag is, thedudio blomerydnicletakesrair fromthd bottom side thetdal cindiflay  of

t he condenser can be inproved wi thout a decrease in the carrying capacity.
The ref blgardai e dirtankpidner spate of the froe2biy chiambbe1 %008 pestsiablefor the bRfwers
provided in the upper front wall of the adiabatic freezing chanber 190 in
the trayesling direction is explained above. However, it is possible to
provi de the condenser unit 120 on the top or the bottomwall of the

adi abat i ¢ evapfl g(’gno ens%rr] 8o %grgpdslég%\é%ﬁdel}spreutl %tng lthehtﬁio%g} lﬁ wﬁx@ﬁ 9
generates the airflow indicated by C for the heat exchange between the coolant inside of the
condenser 121 and the open air. The propeller blower is suitable for the blower 122.
Moreover, when it is not necessary to generate the airflow C blowing both upwardly and
downwardly, it is possible to use the turbo blower as the blower 122.

The relationship between the evaporator unit 110, the condenser unit 120, and the
compressor 105 of the cooling system will be explained referring to Figures 1 and 2. The
compressor 105 provided in the engine room of the vehicle is driven by the engine 6 (not
shown in Figures 1 and 2) for the driving the vehicle. When the compressor 105 is driven,
a gas coolant at high temperature and high pressure is generated by the compressor 105,

passes through the coolant pipe 140, and reaches the condenser 121 of the condenser unit



01 APR 2003 refrigerated transport vehicle increases in these cases;
therefore, it is suitable to provide the condenser unit |20 in thegqppﬁqﬂm3
front wall of the adiabatic freezing chanmber 190 in the travelling
direction. 10 01 APR 2003 What is clainmed is: Arefrigerated transport
vehi cl e conprising: a vehicle body; an adiabatic freezing chanber which is

provid on, t he.vehi cl.e bo ' | Ng.. ad) | .

evapor glgg’r wlalicaﬁgeqr es&'é?zfg h ag%?}?m%ég gp@@ﬁ? %‘ﬁ({f%dr)&géroﬁg%ggw ?{;@Eﬁﬁ%@z i ng
chanber so as to_cover the opening and to_communicate inner spaces of the
freezi tke euwisidoair infiedueaddydhe pepatiertypmiandd? forthe eandsnsest ofhaenalanir ovi ded in
the i nner space of the evaporator chanber for evaporating a coolant liquid

and codiquitdfldwsout bfithe condanesr 11, pavsestheagh tig cobRbpipe ddlibétheertrpor at or
chanber; a condenser unit provided on the outer- surface of the evaporator

chamber o finsrUMA996 bR gf}hgﬁ&%ﬂﬂﬁt BPORAd RAched E&%@%M&%a?ﬁh&ﬁﬂﬂe nsation

of the cool ant” vapor, a circulafion system circulating the cool ant

bet ween,.t he evapqrator unit and. candepser unit,.wherei.n the evaporator
o £ arbiE o e oh e vareto anit B0 TR e STt iobid Mt PR i 1

t he adi abatic evaporator chanber fromthe freezing chanber, and wherein the
condenby passirig thronple thevexpansianovalves and heat dxehangdsrvadraingraiatedbetwaew the
substantially linearly arranged in a traveling direction of the vehicle. 2.
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wat er receiver (172) is fornmed at the bottom of the evaporator chanber (
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the bOtcE)O g}l.si ‘q/?leltl t %raﬁl% éltic(:fjl Q\gapl;ll'a%r c?nlar% er 160 comprises the front slope face
upwardly extending from bottom of the adiabatic evaporator chamber 160, the air is easily
circulated from the inside of the adiabatic freezing chamber 190 to the evaporator 112,
because the air rises along the front slope face. The cooled circulating air is blown out as
an airflow indicated by B from the air outlet of the evaporator unit 110 to the inside of the
adiabatic freezing chamber 190 by the blower 113 for the evaporator as shown in Figure 1.
The airflow B cools the inside of the adiabatic freezing chamber 190. The coolant gasified
in the evaporator 112 passes through the coolant pipe 142, and returns to the compressor
105.

As explained above, the evaporator chamber 160, the evaporator unit 110 and the
condenser unit 120 are assembled as a unit in the refrigerated transport vehicles of the
present invention. Therefore, the coolant pipe between the evaporator unit 110 and the
condenser unit 120 can be short; whereby the vehicle of the present invention can be light in
weight, compared with the refrigerated transport vehicles in which the condenser unit is
provided on the bottom of the chassis of the vehicle. In addition, it is possible to provide

the evaporator unit 110 and the condenser unit 120 on the adiabatic freezing chamber 190 as
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evapor at or chanber (160) is provided in the upper front wall of th
freezing chanber (190) in the travelling direction of the vehicle. 5. A
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173) f orassénftingpiicBshes Remallai n wafer is formed in the bottomof the drain
wat er receiver 172), and a drain pipe ( 117) is connected to the opening
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provided on the bottom of the chassis of the vehicle. In addition, it is possible to

sufficiently employ the airflow generated by driving to cool the condenser; therefore, the
efficiency of the condenser can be improved without a decrease in the carrying capacity.
The refrigerated transport vehicle in which the condenser unit 120 is provided in
the upper front wall of the adiabatic freezing chamber 190 in the travelling direction is
explained above. However, it is possible to provide the condenser unit 120 on the top or

the bottom wall of the adiabatic evaporator chamber 160. However, the total height of the
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condensing a coolant vapor and discharging heat of condensation of the coolant
vapor; and
a circulation system for circulating the coolant between the evaporator unit
and the condenser unit,
wherein the evaporator unit and the condenser unit can be simultaneously
detached together with the adiabatic evaporator chamber from the freezing chamber,
and

wherein the condenser unit, the evaporator unit, and the freezing chamber

are substantially linearly arranged in a traveling direction of the vehicle.

2. A refrigerated transport vehicle according to Claim 1, wherein a drain water receiver

(172) is formed at the bottom of the evaporator chamber (160).
3. A refrigerated transport vehicle according to Claim 1, wherein said evaporator unit

(110) comprises a blower (113) which takes air from the bottom side thereof, and flat blows

out the air to the inner space of the freezing chamber (190).
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front slope face and the back slope face are crossed so as to form a V-shape, and a drain

water receiver (172) is formed at the cross portion.

6. A refrigerated transport vehicle according to Claim 5, wherein a dike portion (171)

substantially upwardly extending from the rear end of the back slope face is provided.
7. Arefrigerated transport vehicle according to Claim 6, wherein an opening (173) for

discharging the drain water is formed in the bottom of the drain water receiver (172), and a

drain pipe (117) is connected to the opening (173) for discharging the drain water.
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