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REFRIGERATED TRANSPORT VEHICLE

BACKGROUND OF THE INVENTION

| Field of the Invention

The present invention relates to a reﬁ'lgerated transport vehicle provided with a

refngerator for land transportation.

This application is based on Japanese Patent Apphcatron No. Hei 11-16260, the

contents of which are ineorporated herein by reference.

- Descnptlon of the Related Art

: Conventlonal refngerated transport vehlcles are shown in Flgures 3and4. In
order to reﬁ'lgerate an adlabatlc ﬁeezmg chamber 90 provided on vehxcle 1, the reﬁigerated

transport vehicle provides with a cooling system coxrlpnsmg an evaporator unit 10a or10,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 is arranged inside of the adiabatic freezing

chamber 90, and the condenser unit 20a is arranged outside of -the ‘adiabatic freezing

' cha-mbe_r 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 adialraﬁc f’reezing chamber |
90 as shown in Figure 4. As shown in Figure 5, an opening 91 for fixing the evaporator
unit 10 to the adiabetic freezing chamber 90 is formed in the upper front wall of the

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



. ehamber 30 is fixed te the adiabatic freezing chamber 90 so as to cover the opening 91.
Metal ﬁxtures 30d are used to fast fix the adiabatic eﬁwmtor chamber 30 to the adiabatic

' freezmg chamber 90. The evaporator unit 10 is eqmpped in the upper inside wall of the
adlabauc evaporator chamber 30, and maintains the inside of the adiabatic freezing chamber
90 cool. . Metal fixtures 30c are used to fast fix the evaporator unit 10 to the adiabatic

| evaporator chamber 30. The outer and inner walls 30a of the adiabatic evaporator chamber

36 are made of reinforced plastics sueh as fiber-glass reinforced plastic (FRP) for light

weight. - Foamed synthetie‘resin 300 is filled between the outer and inner walls 30a to

provide thermal insulation. _

As sbown in Figures 5 and 6, the evaporation unit 10 comprises a packing .1 1,an
evap_orator 12,'5 propeller type blower 13, an expaneion valve 14, an accumulator 15, a drain
water pool 16, and a dtain water pipe 17. The drain water generated by the evaporater 12
i_s acctzmulat&i jn the drain water pool 16. The dram water poel 16 is connected to the
| dr-ain' water pipe 17.  The drain water pipe 17 passes through the adiabatic evaporator
.chamber 30, and discharges the drain water accumulated in the dmm water pool 16 to the
outside of the adlabauc 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 and6. The
compresser 5 provided in the engine room of the vehicle 1 is driven by the engine 6 for the
driving the vehicle, viaa conductiort belt 7. When the compressor 5 is driven, a coolant
~ vapor of high temperature and high pressure is generated by the comptessor 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



condenser 21, passea through the receiver 23, the dryer 24, and the coolant pipe 41 between
the conderrser unit 20 and evaporator unit 10, and reaches the expansion valve i4 of the
evaporator unit 10. Then the coolant adiabatically expands by passing through the
expansion valve 14, and hear exchanges vrrith air oirculated between the adiabatic freezing
chamber 90 and the evaporator 12 by the pmpelrer'type blower 13, while the coolant passes |

through the pipe for heat excharrge. Thereby, the circulating air is cooled. "The cooled
oirculating' air is blown out as an airflow indicatad by A from the air outlet 11a of the |

- evaporator unit 10 to the i_rrside of the adiabatic freezing chamber 90 by tﬁe propeller type

blower 13 as shown in Figure 5.  The airflow A cools the inside of the adiabatic freezing

~ chamber 90 | ‘The coolant gasified in-the evaporator 12 passes through the acoumrﬂator 15,

.' and the coolant pipe 42, and returns to the compressor 5 as shown in Figure 6.
As explamed above, the conventional refrigerated transport vehicle shown in Flgure

3 compnses the evaporator unit 10a in the adraba'ac freezing chamber 90; therefore, the |
canymg capaclty of the adiabatic freezing ohamber 90 decreases. The conventlonal
. refrigerated transport vehicle shown in Figure 4 comprises the condenser unit 20 arranged on
the bottom of -thelchassis- 2 of the vehicle; therefore a mudguarci is necessary for the '
condenser unit 20. Whena mudguard is provided, it is impossible to sufﬁciently employ
the airflow generated by driving to cool the condenser 21. In addition, the condeilsar 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 thes_a units. | Therefore, a

small and light weight cooling system has been desired.

‘SUMMARY OF THE INVENTION



It.is t'herefofe an bbject of the present invention to provide a refrigerated transport
vehicle comprising a cooling system which is easily ﬁt to the vehicle, whefeby it is possible
to decrease its manufacturing cost. Another object of the present invention is to provide a
reﬁ'iger#ted transport véhicle;: comprising a small and light weight cooling system. Another
object of the present invention is to provide a refrigerated transport vehicle in which the |
carrymg capacity of the adiabatic freezing chainber 90 is not decreased, and the thermal
eﬁiciency is excellent.

‘In order to accomplish the above object, the reﬁigerzifed transport vehicle of the
present invention comprises | |

a vel;icle body;

an adilabatic' freezing chamber which is prdvided on the vehicle body and comprises
an opening; _ | | |
| . an adigbatic evaporator chamber fixed to an outer surface of the freezing chamber
sc; asto coVer'the opening and to communicate inner spaces of the freezing chamber and the
.evaporator chamber; |

- an evaporator unit prov1ded in the inner space of the evaporator chamber for
evaporatmg a ooolant llquld 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
-_co_ndensing a coolant vapor and discharging heat of condensation of the coolant vapor; and

a circulation system for circulating the coolant between the e-\./alporatbr unit and the

condenser unit.

BRIEF DESCRIPTION OF THE DRAWINGS



Fiéme 1 Shc;ws a prefgrréd embodiment of the evaporator unit and the condenser
unit provided to the refrigerated transport vehicle of the present inventién.

Figure 2 shows a preferred embodiment of the refrigerated transport vehicle of the
present invention. N | |

Figure 3 shows a conventional refriger:_ited transport vehicle.

Figure; 4 shows another conventional refrigerated transport vehicle.

fig’ure 5 shows the evaporatbr equipped with the adiabatic freezing chamber shown
in Figure 4. a |

Figure 6 shows fhe relationship .betv-veen the evaporator unit, the condenser unit, and

' the compressor of the cooling system. |

DETAILED DEscﬁlfndN OF THE PREFERRED EMBODIMENTS |
| Refemng to Figures 1 and 2, the preferred embodlment of the refngerated transport
| vehlcle accordmg to the present invention w1ll be explained.

Figure 2 shows the reﬁige_mted transport vehicle provided ﬁth the cooling system.
The cooling system cqmprises thé evaporator unif 110, the coﬁdenser unit 120, the
conhp;essor 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 io 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 condenéer unit 120,
the coolant pipe 141 i_s provided between the condenser unit 120 and the evaporator unit 110,
and the coolant pipe 142 is provid‘ed between the evaporator unit 110 and the compressor

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



shape.

As shown in Figure 1, the adiabatic evaporator chamber 160 comprises the outer
wall 160a and the foamed .synth.etic reéin layér 160b adhered to the outer wall 160a. The
adiabatic evapbrator c_hambef 160 is box shaped, and the opening for communicating the
inner spaces of the freezing chamber 190 and the évaporator chamber 1.60 is formed in one .
side. That is, the adiabatic evaporator chami:er 160 cdmprises the side walls and the front '
u}gn in the travelling direction, the ceiling wall flat extending from the top edge of the front
wall, and the bottom wall. - Furthermore, it is preferable that the bottom wall comprises the
front slopé face downwardly_ extending from 'fhe bottom edge of tl;_e front wall and the back

slope face upwardly extending from the rear end of the front slope face. That is, the front
slope faée and fhe back slope face are crossed so as to form a V-shape. The opening is
formed at the opposite iside to the front wall. The adiabatic evaporator chamber 160 .is |
 attached to thé adiabatic freezing chamber 190 with bolts so that the opening of the

| eﬁmmwr chamber 160 covers the opening 191 formed in the upﬁer part of the front wall of
the adlabatlc freezmg chamber 190 m fht_a travelling direction. The.evaporator chamber |

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

| Moreover, the adiabatic evaporétér chaniber 160 com.prises the dike portion 171

* substantially upwardly extending from the fear end of the back slope face of the bottom wall.
Thereby, fhe drain water mceiver 172 is formed in the bottom of the adiab#tic 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, thé boﬁoﬁ wall, and the
dike portion 171. In gddition, the opening 173 for discharging the drain water is formed in
the bottom of the dfain 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



evaporator chamber .160.
'l’he evaporator unit 110 is provided in the inner space of the.adiabatic evaporator
chamber 160 while the evaporator unlt 110 does not protrude toward the inside of the
adiabatic freezing chamber l90. The condenser unit 120 is provided on the front wall of
the adiabatic evapora_tor chamber 160 in the traveling direction. The evaporator unit 110
~and the condenser unit 120 are associated with each other.

| The evaporator unit 110 compnses the evaporator 112 and the blower 113 for the
evaporator The blower 113 for the evaporator generates the airflow indicated by B for the
heat exchange between the coolant and the air msnde of the evaporator 112. A turbo |

blower which blows air perpendlcularly to the inflow dlrectlon of the air is suxtable for the
blower 113. That is, the turbo blower which takes air from the bottom side thereof, and flat
blows out the air to the inner space of the freezing chamber 190 is preferable for the blower
‘113.' . | |

| The 'eondense-r unit 120 comprises the eondenser 121 and the blower 122 which
. 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 tbe blower 122.

The relationship between the evaporator unit 110, the condenser unit 120, and the
comnressor 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 bi 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



120, while it is presshrized. Then the gas coolant is cooled and condensed by contact with

the outside alr introduced by the propeller type fan 122 fof the condenser. The coolant

liquid flows out of the condenser 121, passes through _the coolant pipe 141 between the

_ condeneer unit 120 and evapcrator unit 110, and reaches the expansion valve (not shown in

Figures 1 and 2) of the evaporator unit 110. Then the coolant liquid adiabatically expands |

by pascing through the expansion valve, and heat exchanges with air circulated between the

a&iabatic freezing chamber 190 and the evaporator 112 by the blower 1.13 for the evaporator,

while the coolant passes through the pipe for heat exchange. Thereby, the circulating air is

cooled. When the adiabatic evaporator chamber 160 comprises the front slope face |
upwardly extendmg ﬁ'om 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 alcng the front slope face. The cooled circulating air is blown out as

an afrﬂow in;iicated by B from the air outlet of the e_vaporatcr umt 110 o the inside of the

" adiabatic freezing chariber 190 by ihe blower 113 for the evaporator as shown in Figure 1.

‘The airflow B oools_the inside of the adiabatic freezing chamber 190. The coolant gasified

in the evapocator 112 passes thro:igh the coolant pipe 142, and. returns to the compressor

105, ' | | |

As explained above, the evaporator chamber 160, the evaporator unit 110 and the

ccndensef unit 120 are assembled as a unit in the refrigerated transpoﬁ vehicles of the

present invention. Therefore, the coolant pipe between the evaporator unit 110 and the

_ condensef unit 120 can be short; whereby the vehicle of the present inw)ention can be light in

weight, compared with the refrigerated transport vehicles in which the condenser unit is

provided on the bottcm of the chassis of the vehicle. In addition, itis possible to provide

the evaporator unit 110 and the condenser unit 120 on the adiabatic freezing chamber 190 as



a.unit; therefere, the arrangement of the evaporator unit 110 and the condeneer unit 120 to
the adiabatic freezing chémber 190 is simple. The manufacturing cost of the reﬁigefated
traﬁsport vehicles of the present invention is decreased, because the number of the |
assemﬁling processes is smell. |

_ In addition, the bottom of the adiabatic 'evaporator chamber 160 functions as a drain-
| - water receiver in the refrigerated transport vehicles ef the present invention. Therefore, it
fs hot necessary to specially provide the drain water receiver. The weiéht of the
refrigerated transport vehicles of the present invention is decreased. Moreover, it is
pdssible to decrease the manufactuﬁﬂg cost of the refrigerated transport vehicle, because the
special element for the drain water receiver is not necessary | |

 When the blowers which blow air perpend?cularly to the inflow direction of the air
such as a turbo blow& is used as the blower 113 for the evaporatof, it is possible to meke the
evaﬁorator unit 110 compact.

When :the condenser unit 120 is provided in the upper front wall of the Mﬁe -
 freezing chamber 190 in the travelling directi(m, a mudguard is not hecessary. Therefore, it
is possibie to decrease the weight and the manufacturing cost of the refrigerated transport
'veﬁicle, compared thh the refrigerated transport vehicles in w-hich the condenser unit is
provided on the bottem of the '.chassis of the vehicle. In addition, it is possible to
sufﬁcientiy 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-provid'ed in

the upper front wall of the adiabatic freezing chamﬁer 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



refrigerated transport vehicle increases in these cases; therefore, it is suitable to provide the
pondenser unit 120 in the upper front wall of the adiabatic freezing chamber 190 in the

travelling direction.
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What is claimed is:

- This:Sheet Hag Been R

SRy e i s I Ill i

a vehicle body;
an adiabatic ﬁeezing chamber (190) which is provided on the vehicle body and
" comprises an opening; | | | |
| an adiabatic evaporator chamber (160) fixed to an outer surface of the freezing
. chamber (190) so as to cover the opening and to communicate inner spaces of the freezing
chamber (190) and the evaporator chamber (160);
an evaporator unit (110) provided in the inner space of the evaporator chamber

- ( 160) for evaporatmg a coolant qumd and coolmg the inner spaces of the freezing chamber
(190) and the evaporator chamber (160); |

a corldenser unit (120) provrded on the outer surface of the evaporator chamber
- (160) t'or condensing a coolant vapor and discharging heat of condensation of the Ico.olant

vapor; and | |

| a cxrculatlon system (141) for clrculatmg the coolant between the evaporator unit

(110) and the condenser unit (120).

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).

L
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4, Arefrigerated transpori vehicle aécording to Claim 1, wherein said evaporator chamber
(160) is provided in the upper front wall of the freezing chamber (190) in the travelling

. direction of the vehicle.

5. A refrigerated transport vehicle according to Claim 1, wherein said evaporator chamber
(160) comprises the bottom wall comprising a front slope face and a back slope face, the
front slope face and the back slope face are c_:rossed so as to form a V-shape, and a drain

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

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

substantially upwardly exténding from the rear end of the back slope face is provided.

7. Arefrigetated 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), anda

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

8. A refrigerated transport vehicle according to Claim 1, wherein said condenser unit (120),
the evaporator unit (110), and the freezing chamber (190) are substantially linearly arrangec-i-

in the travelling direction of the vehicle.
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