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Development of Refrigeration Equipment for Tuna Long Liner

H.K.Oh. J.C.Jung. S.G.Kim. H.G.Ku

Abstract

The experimental study and theoretical analysis are made in order to investigate a new
refrigeration system. R-22 and R-502 or R 22 and R-13 cascade compressor with panel type
cooler, for tuna long liner. The experimental apparatus consists with the cascade unit. 1.5
HP R-502 compressor in the first stage and | HP R-22 compressor in the second stage. and
3 m? cold storage room with a direct expansion panel tyvpe cooler.

The main result are as follows :

1. The energy saving and C.O.P. of the R 22 and R-502 or R 22 and R 13 cascade are
improved much higher than two stage compressor.

2. For the point of simplicity of design, installation, and running cost. the panel type cooler
is much better than traditional hair pin coil tyvpe cooler.

3. From the experimental data and analvsis. the R-22 and R-502, or R-22 and R-13 cascade
compressor with panel type cooler is recommended for a new refrigeration equipment of the

tuna long liner.
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Fig. 1 P-i diagram of 2-compression and 1
expension refrigeration system.
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Fig. 2 P-i diagram of cascade refrigeration system.
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Fig. 3 Schematic Diagram of Cascade Refrigeration
System.
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Table 1. Specification of cascade refrigeration equipment

T
1

High side compressor
Condenser

Drver-filter
Solenoid valve

Expansion valve |
Low side compressor !
Oil separator

Cascade condenser
Receiver

Cold chamber

Component |

Description

Thermally protected type compressor
Bristoll (1 HP

GB 205 Ji nam (56 W)

JSD 23106, Danfoss

MEV S05B. MP 200 kg em’,. MOPD 21
kg cm”

Pacific control

Danfoss TX 2

Thermally protected tyvpe compressor
Bristoll (1.5 HP)

OUB 1. Max. 220 bar SWP 315 PS
Danfoss

Area 0.66 m”

JRT R series. Max, WP 150 psi

Joil eng,

RIS P T TR 3 |
Insulation spec.: 200mmT. Iso pink

Insulation door
with door catch

Insulation (lso-pink)
(50t X 5 = 250 m/m)

Ref. in/out ¥ o #
. Dial thermometer ,r ‘xfz
3 N with sensor 13-

[

S 1] CTU§D
g

N o

1800 o

- T TS T TE T T T

~d Channel
(50 X 30 X 6t)

T

’ 92500 AA_J Galv, iron sheet

Fig. 4 Cubic View of Apparatus Experimental Cold Storage.
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Table 2. Performance Characteristics of two stage compressor and cascade refrigerator for G T 409 ton

tuna long liner

R 2 R-22 & R-502 R-22 & R-13
2 stage comp, cascade ref, cascade ref,
G” kg h: T12.4 10491 1184, 2
G tkgiht & 414,72 1 091.2 1 090, 4
G kg h
G kg'h 1 186.6 2 140, 4 25746
Ay kecalhi 8 805, 4 42910 1 259.5
(10,24 kKW 4,99 kKW 4,95 kW)
Ay ikecalh: 19 816, 2 15 0260 15 014, 4
23,04 kW, 1747 kW (1746 kW)
Au +Auytkeal 28 621,6 19 317.0 19 273.9
133,28 kW 122,46 kW (22,41 kW)
£ 1.55 1.91 1.92
) G” : low side refrigerant flow rate
Gm @ medium side refrigerant flow rate
G'  : high side refrigerant flow rate
G : amount of refrigerant flow rate
Ay @ low side compressor power
Awy : high side compressor power
Awi+ A,y total compressor power
e coefficient of performance
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Table 3. Energy efficiency by the various refrigeration systems

. Power Consumption (kW) Fuel Consumption (k1)
Days |~ Of R 22 R22 &R R2&R IS R 22 R22 & R502 R22& R 13
Comp, i e - -
2 stage comp.  cascade comp. ca ‘;ldt' comp. _’ stdgt‘ u»mp C?lSCiid(‘ comp. cascade comp
Departure 30 1 19 920 13 500 l 13 440 95.7 61.8 64.2
Aovement 30 1 19 920 13 500 i 13 140 EAW: 64.8 64.2
Work 60 2 749 bRl a4 000 < 53 760 3828 2542 256.8
Movement| 30| 2 349 840 2TOO0 T 26 880 1914 129.6 128.4
Work 60 3 119 520 81 000 | &) 610 BYR W JRR.& 385.2
Return 30 3 oY 760 40 500 | 1) 320 287.1 194.4 192.6
Total 240 i 338 640 224 500 1‘ 225180 1 6269 1 101.6 1 091.4
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Table 4. Comparison of the amount of refrigerant requirement with refrigerators

R-22
2 stage compressor

R-22 & R-502

cascade refrigerator

R-22 & R-13
cascade refrigerator

R-22=3,000 kg

R-22=200 kg R

%
R-302=2.000 kg R 1

2=200 kg
32400 kg

Table 5. Comparison of energy efficiency

(Unit=W)

comp, R-22 R 22 & R-502 2 & R 13
item 2 stage compressor cascade ref. cascade ref.
Compressor 120 000 000 02 000 H00 52 000 000
Power 14 832 000 10 052 000 16 007 000
Fuel 242 423 000 } 164 198 000 162 559 000
Refrigerant R22=3 100 000 ‘ R 22:2540 000 | R 225540 000
R-502= 14 000 000 ‘ R 1321 000 000
Total 385 355 006 240 790 000 ‘ 249 106 000
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