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Development of Sleeper Cabin Cold Storage Type Cooling System

Ooooao
Masami KONAKA

O0oaoa
Hiroki MATSUO

When truck drivers rest in the truck sleeper cabin in the summer, air conditioning for the sleeper is highly
desirable. Current practice is to run the engine for air conditioning, however, this practice wastes fuel and is
environmentally unsound. This “cold storage type cooling system” can cool the truck sleeper cabin without running
the engine when the truck is parked and thus would be preferable from the view-point of fuel savings and
environmental protection.

The system we developed can be added to existing air conditioning systems and essentially consists of “cold
storage cells” containing water as the cold storage material. The cold storage cells are fitted between evaporator
tubes. By making the refrigerant alternately flow between the main evaporator and cold storage evaporator, the
cold storage cells are charged while the truck is driving. When the truck is stopped, the sleeper cabin can be cooled
by allowing the “cold storage cells” to discharge.

The system has the added advantage that it is very user-friendly because the noise and vibration caused by an
idling motor are done away with entirely.

Key words : Air conditioning, Cold storage, Truck sleeper cabin
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Table 1 Trucker resting times and places
(Trucker survey )

i Placea for

mng #of responass 10 resting

Ll i Drivar's

a | et —

:il: - I:qul;: I Dawn; | Sleeper cabin
o | i

— : Maoital

Th :

O Migre !

W Cooling usage time band : dusk to dawn
B Usage duration : 4 hours maximum
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Type | Cold storage method | Battery-driven method
Layout

Cold storage

pvaporator Battery(high capacity)
Compact refrigeration cycle
EE Blower separale Trom
Colstorsgamediom T existing ratrigeration cycle

I put 1 OW { for Blower fan | 10 0W (for Compressor, elc.)

Fig.2 Comparisons in cooling system
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External conditions : E
30°C & no solar load 1= Alr llow rate
- A :30mh
Sleaper cabin 8 x :40mifh

E e B o 1 Bomh
o180
L]
= 50
£=
:E 1] | 1

- Volume : 2200 & 1100 % 600 [26] 2 =

= Curtain separates
driver's seat and sleeper cabin

Sefting temperature (c)

W Cooling capacity= Vehicle heat load+ Human body’s load

(180w (8 OW) (8 OwW)

Fig.1 Heat load in truck sleeper cabin
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B Cold storage aperation
during driving
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Cold storage utilizing
the vehiche air conditionar
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B Cooling cparation while
truck stopped

Edower fan

Cool air

Cold storage

LS

Truch inatallation Diagram

Fig.3 Cold storage type sleeper cabin cooler concept
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B FIR system ( Freezing by |ntermittent Running )

- COM: Compressor
COD; Condenser
EVA: Evaparator
REC: Recaiver
MGV Magnel vale
CHY: Check valva

Hefrigerant pressure

[ Cald stora Cooaling time 4 h
RES acy. CPEV Cold storage B i nu:pnr:bzr. el
OPEN pvRporalo SHUT
Todal codd storage 1TE0W = 4
Fig.4 Refrigeration cycle composition energy amount = —
Cold storage Within 3 h
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setting CPXV: Constant pressure
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Table 2 Driving hours before resting

(Trucker survey)
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Table 3 Summary of performance requirement
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Table 4 Cold storage material

M Cold storage material properties

Cold storage || Freezing Latent heat 050m°/h0 0 0 00 O [ Fig.60 O O
material point L of fusion
H:O o () 93 (Whikg) | Illeal:suring point Cooling unit 60
HyOs —z BE : g
Hzo+LLC | -5 B& £] B 50 E
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CICH —7 5 1 == g S 45 2
MNgO, —11 44 | ™ o | .
HCl-2H0 || =18 41
: N 1804 mm @ /"
B Required amount ) oimm ﬁ - /
93 [wh,”lg] =0 8BS il:-r'l' 1 L 1 i

20 40Y 60 @0 (m¥h)
Air flow rate
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-Slanted for water drainage | [Condition]
Fressure satiing Compresagr speed 1800rpm
Crutside air condition : 35%C , Imis
+ A bsors expansion |
—— ™\ [Ortimem range]
PR=drigerant  Aefrigorant g
||||r|i nw Refriggerarnt 8
circulation flow

& Cold sigrage material: HEO
= Carniridge material: Lowsdensity polysthy lbng

Fig.5 Cold storage cell

Cold storage time
I TR Y

High tamp. Low lmp. 046 018 020 022 (MPa)

73 0000 ' Pressure setting of CRXV
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Fig.7 Constant pressure expansion valve pressure setting
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Fig.8 Cold storage type cooler structure
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Cold storage switch

Front cover
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Sheaper cabin

temperature Sensor

Fig.9 Cold storage type cooler photograph
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Fig.10 Cold storage cooler mounting position
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Fig.11 Performance evaluation results
(Cold storage performance in vehicle)
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Sleeper cabin temperaturs
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L= T Cooling time ()

Setting temperature: 260

Fig.12 Performance evaluation results
(Cooling performance in vehicle)
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