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REFRIGERATED TRANSPORT VEIIlCLE 
l8JMZll80 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The pre~nt invention relates to a refrigerated transport vehicle provided with a 

refrigerator· for land transpo$tion 

This application is b&sed on Japanese Patent Application No. Hei 11-16260; the 

contents of which are incorporated herein by reference. . . 

· Description of the Related Art 

· Conventional refrigerated transport vehicles are shown in Figures 3 and 4. In 

order to refrigerate an adiabatic freezing chamber 90 provided on vehicle 1, the refrigerated 

transport vehicle provides with a cooling system comprising an evaporator unit 1 Oa or 10, a 
. . 

condenser unit 20a or 2~, ~compressor 5, and coolant pipes. Figure 3 shows a :refrigerated 

. transport vehicle in which the evaporator unit lOa is arranged inside of the adiabatic freezing 

chamber 90, and the condenser unit 20a is arranged outside of the "adiabatic :freezing 

chamb~ 90 arid above the vehicle 1. Figure 4 shows a refrigerated transport vehicle in 

which the evaporator unit 10 is ammged 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 
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chamber 30 is fixed to the adiabatic freezing chamber 90 so as to cover the opening 91. 

Metal fixtures 30d are used to fast fix the adiabatic evaporator chamber 30 to the adiabatic 

freezing chamber 90. · The evaporator unit 10 is equipped in the upper inside wall of the 

adiabatic 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 adia~atic 

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

30 are made of reinforced plastics such as fiber-glass reinfoi:ced plastic (FRP) for light 

weight · Foamed synthetic ·resin 30b is filled between the outer and inner walls 30a to 

provide thermal insulation. 

As shown in Figures S and 6, the evaporation ·unit 10 comprises a packing 11, an 

evaporator 12, a propeller type· blower 13; an expansion valve 14, an accumulator 1 S, a drain 

water pool 16, and a drain water pipe 17. The drain water generated by the evaporator 12 

is accumulated in the drain water pool 16. The drain water pool 16 is connected to the 
. . 

drain water pipe 17. The drain water pipe 17 passes through the adiabatic evaporator 

. 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 S 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 S, 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 
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condenser 21, passes through the receiver 23, the dryer 24, and the coolant pipe 41 between 

the condenser unit 20 and evaporator unit 10, and reaches the expansion valve 14 of the 

evaporator unit 10. Then the coolant adiab~tically expands by passing through the 

expansion valve 14, and heat exchanges with air circulated between the adiabatic freezing 

chamber 90 and the evaporator 12 by the propeller type blower 13, while the coolant passes 

. through the pipe for heat exchange. Thereby, the circulating air is cooled ·The cooled 

circulating air is blown out as an airflow indicated by A from the air outlet 1 la of the 

. evaporator unit 10 to the inside of the adiabatic freezing chamber 90 by the 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 accumulator 15, 

·and the coolant pipe 42, and returns to the compressor S as shown in Figure 6. 

As explained above, the conventional refrigerated transport vehicle shown in Figure 

3 comprises the evaporator unit lOa in the adiabatic freezing chamber 90; therefore, the 

carrying cap8.city of the adiabatic freezing chamber 90 decreases. The conventional 
' . 

. refrigerated transport vehicle shown in Figure 4 comprises the condenser unit 20 arranged on. 

the bott9m 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 condeiiser unir 

2~ or 20a and the evaporator unit 10 or 1 Oa 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 
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: 

It is therefore an object of the present invention to provide a refrigerated transport 

vehicle comprising a cooling system which is easily fit to the vehicle, whereby it is possible 

to decrease its manufacturing cost. Another object of the present invention is to provide a 

refrigerated transport vehicle comprising a small and light weight cooling system. Another 

object of the present invention is to provide a refrigerated transport vehicle in which the 

. carrying capacit}r of the adiabatic freezing chamber 90 is not decreased, and the thennal 

efficiency is excellent. 

·In order to accomplish the above object, the refrigerated transport vehicle of the 

present invention comprises 

a vehicle body; 

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 openfug and to communicate inner spaces of the freezing chamber and the 

. evaporator chamber; 

. · an evaporator unit provided in the i~er space of the evaporator chamber for 

evaporating a eoolant liquid and cooling.the inner spaces of the freezing cbamber 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 ORA WINGS 
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Figure 1 shows a preferred embodiment of the evaporator unit.and the condenser 

unit provided to the refrigerated transport vehicle of the present invention. 

Figure 2 shows a preferred embodiment of the refrigerated transport vehicle of the 

present invention. 

Figure 3 shows a conventional refrigerated transport vehicle.· 

Figure 4 shows another conventional refrigerated transport vehicle. 

Figure 5 shows the evaporator equipped with the adiabatic :freezing chamber shown 

inFigure4. 

Figure 6 shows the relationship between the evaporator unit, the condenser unit, and 

the compressor of the cooling system. 

DETAILED DESCRIPTION OF TIIB PREFERRED EMBODIMENTS 

Referring to Figures 1 and 2, the preferred embodiment of the refrigerated transport 
. . 

. . 

vehicle according to the. present invention.will be explained. 

Figtire 2 shows the refrigerated transport vehicle provided with the cooling system. 

The cooling system comprises the evaporator llllit 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. tn order to fl.ow 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 th~ 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 
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shape. 

As shown in Figure 1, the adiabatic evaporator chamber 160 comprises the outer 

wall ·160a and the foamed synthetic resin layer 160b adhered to the outer wall 160a The 

adiabatic evaporator chamber 160 is box shaped, and the opening for communicating the 

inner spaces of the ~ng chamber 190 and the evaporator chamber 160 is formed in one 

side. That is, the amabatic evaporator chamber 160 comprises the side walls and ~e front 

wall 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 slope face downwardly extending from the bottom edge of the front wall and the back 

slope face upwardly extending from the rear end of the front slope face. That is, the front 

slope face and the back slope face are crossed so as to form a V-sbape. The opening is 

formed at the opposite side to the front wall. The adiabatic evaporator chamber 160 is 

attached to the adiabatic freezing chamber 190 with bolts so that the opening of the 
. . 

. . . . . 

evaporator chamber 160 covers the opening 191 formed in the upper part of the from wall of 

. the adiabatic :freezing chamber 190 in the tra"Velling direction. The evaporator chamber 

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

Moreover, the adiabatic evaporatorchaniber 160 comprises the dike portion 171 

substantially upwardly extending from the :fear end of the back slope face of the bottom walI 

Thereby, the drain water receiver 172 is formed in the bottom of the adiabatic evawrator 

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 
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evaporator chamber 160. 

The evaporator unit 11 O is provided in the inn~ space of the adiabatic evaporator 

chamber 160 while the evaporator unit 110 does not protrude toward the inside of the 

adiabatic freezing chamber 190. The condenser unit 120 is provided on the front wall of 

the adiabatic evaporator chamber 160 in the traveling direction. The evaporator unit 110 

and the condenser unit 120 are associated with each other. 

The evaporator unit 110 comprises 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 inside of the evaporator 112. A turbo 

blower which blows air perpendicularly to the inflow direction of the air is suitable 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 inn:er space of the freezing chamber 190 is preferable for the blower 

113. 

The condenser unit 120 comprises the oondenser 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, wlien it is not necessaty 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 
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120, while it is pressurized. Then the gas coolant is cooled and condensed by contact with 

the outside air introduced by the propeller type fan 122 for the condenser. The coolant 

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

condenser unit 120 and evaporator unit 110, and reaches the expansion valve (not shown in 

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

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

adiabatic freezing chamber 190 and the evaporator 112 by the blower 113 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 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 circulatiitg 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 chaniber 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 ~it 110 and the condenser unit 120 on the adiabatic freezing chamber 190 as 
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a unit; therefore, the arrangement of the evaporator unit 110 and the condenser unit 120 to 

the adiabatic freezing chamber 190 is simple. The manufacturing cost of the refrigerated 

transport vehicles of the present invention is decreased, because the number of the 

assembling processes is small. 

. In addition, the bottom of the adiabatic evaporator chamber 160 functions as a drain 

water receiver in the refrigerated transport vehicles of the present invention. Therefore, it 

is not necesSBJY to specially provide the drain water receiver. The weight of the 

refrigerated transport vehicles of the prCsent invention is decreased. Moreover, it is 

possible to decrease the manufacturing cost of the refrigerated transport vehicle, because the 

special element for the drain water receiver is not n~. 

When the blowers which blow air perpendicularly to the inflow direction of the air 

such as a turbo blower is used as the blower 113 for the evaporator, it is possible to make the 

evaporator unit 110 compact 

When the condenser unit 120 is provided in the upper :front wall of the adiabatic . . 

. ~chamber 190 in the.travelling direction, a mUdguard is not necessary. Therefore, it 

is possible to decrease the weight and the ~ufa.cturing cost of the refrigerated transpo~ 

vehicle, 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 

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 providCd 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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refrigerated transport vehicle increases in these cases; therefore, it is suitable to provide the 

condenser 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: 

1. A refrigerated transport vehicle comprising 

a vehicle body; 

an adiabatic freezing chamber (190) which is provided on the vehicle body and 

comprises an opening; 

an adiabatic evaporator cthamber (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 inne~ space of the evaporator chamber 

(160) for evaporating a coolant liquid and cooling the inner spaces of the freezing chamber 

(190) and the evaporator chamber (160); 

a co~denser unit (120) provided on the outer surface of the evaporator chamber 

(160) for condensing a coolant vapor and dischargirig heat of condensation of the coolant 

vapor, and 

a circulation system (141) for circulating the coolant between the evaporator unit 

(110) and the 90ndensCr 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 blQwer (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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4. A refrigerated transport vehicle according 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 crossed so as to fonn a V-shape, and a drain 

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

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

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

7. A refrigerated transport vehicle according to Claim 6, ~erein an openmg (173) for 

discharging the drain ~ter is fonned in the bottc>m of the _drain water receiver (172), and a 

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

8. A refrigerated transport vehicle according to Cairn 1, wherein said condenser unit (120), 

the evaporator unit (110), and the freezing chamber (190) are substantially linearly arranged 

in the travelling direction of the vehicle. 
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