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ABSTRACT: This paper presents the development of a high efficiency transport

refrigeration system for sliced-raw fish transportation. The refrigeration system is equipped
with heat storage for reverse cycle~hot gas defrost (the stored heat is used during defrost

cycle of the system). System performance and container operating conditions are analyzed
during experimental investigation on a 3,225 x 1,740 x 1,640 mm full-scale refrigerated

container under cooling and defrosting conditions.

performance in terms of shorter cooling—-down time,

fluctuations of refrigerated container’s temperature.
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Fig. 1. Schematic of a refrigeration system
equipped with heat storage
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Table 1. System specification

Component Specification
Compressor Seltec TM-15HD Nominal 2,000 rpm, Displacement 147 cn’
Refrigerant R-404A
Aluminum finned, 6 row, 953 mm diameter aluminum tube, total area
Evaporator 852 m’, frontal area 0.172 m' ; Fan: 2x250 mm diameter, 80 W, 12/24 V,
1,400 m’/hr
Aluminum finned, 4 row, 953 mm diameter Cooper tube, total area
Condenser 13.635 m’, frontal area 0.2 m' ; Fan: 2x250 mm diameter, 80 W, 12/24 V,

Expansion valve

Heat storage

1,400 m'/hr
FSE-1/2-C

2 row x 4 circuit Cooper tube immersed in 50 L of water

Heater 5 kw heater element with single fan
Table 2. Test conditions
NO Test parameter System configuration Container set temperature (C)
1 Cooling capacity HGD-1 ARI1110 -10, -5, 0
Empt
HGD-0 P
. ) Loaded
2 Cooling—down time -20, -10, -5, 0
Empty
HGD-1
Loaded
) HGD-0
3 Defrost period
HGD-1
HGD-0 Empty -10
4 Defrost time HGD-1
Off-cycle defrost

HGD-0 : Hot gas reverse cycle system without heat storage installed
HGD-1 : Hot gas reverse cycle system witht heat storage installed

o] AFES Table 13 2t}

g oo A v

2l HERH AT W

ENE 4% L7

-

oft
e

N

i
Mo

o,

deolet 715AE AHElA 715kl en, Al &E AZA Dol M = A Al71eh Al AlZbe W
Stk Adow e AlxdlA 5ol st H
A8 Aoy Alxde Wz 2 oAd =4 A oAlz=E A FES sl AR Ael Hast
o, AlPx7S Table 7] w2l s AR shRa, 2 ATl
Al ZAHOTY O] 7] 2 M= AGA7IE SR8 50l 7] FEHRGY
SEWsl 2 WA 50% #Aad wAxz AAsta, AZAES A-
A a2 A ¥ 2 SRVIE EYHY suA Hde] ¢dd]
Pk 2 3oA AAE w7AA = skt
ZhelEtE ol &3kl e Aded 2HoRE XS o8 dbA

=i}
=
Stk 28]3 Solomat vane-type anemometer

(]
Aol R FE ol A st A A" DAl §)

St7k2 A, off Al

e nn BAEAT St AsE o] &3 A4S A
(vane-type F&7/NE olgdted TV BEE ¥ & A A FWve EE 2w} 10T 1@
N HEE S48 4 FEo2 AANAS



3500
= ® Experimental
: 3000 | —&— Simulation
=
m -
% 2500 :
1)
o
£ 2000 | L4
)
o
(@]
1500 L L L
-15 -10 -5 0 5

Container's set temperature ( C)

Fig. 2 Cooling capacity of the
refrigeration system
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Fig. 3 Container’'s temperature during defrost

operation
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Table 3 Cooling—-down time
Test diti Container temperature Cooling-down time (minute)
est condition
setting[ C] HGD-1 HGD-0
0 7 10
-5 10 15
Unload -10 19 23
-20 42 58
0 7 15
-5 10.5 26
Load -10 28 39
-20 108 122
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