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Comparison of refrigerant control with electronic and thermostatic
expansion valve during freezing watar bag model

Mitsuyoshi YAMAJI, Hideo NOGUCHI, Hiroaki KIRI
Toru YAMASHITA and Ryouichi HANZAWA*

The Freezing efficiency of the evaporator for quick freezing was compared between one equipped with

electronic control expansion valves (EEV) and one with thermostatic expansion valves (TEV) through the

experiment of freezing watar bag model. For experimental freezig, the quick freezer was stocked with 40

vinil bags containig 82 of water following usual procedure taken by tuna fishing boats, and then the
refrigerator was operated until the central temperature of the vinyl bags reached -55°C. A low temperature
flow meter for refrigerant and a large-sized vacuum gauge (JIS # 0.5) were newly installed for the

experiment.

As a result of this experiment, whereas TEV took 14.8 h to get the desired temperature (-55°C), EEV
needed 12.3 h, shortening the time by 17 %. We conclude that we can give full play to the efficiency of a
refrigerating compressor by a narrow room and a small cost to install EEV.

key word : BT-REFRSA electronic expansion valve (EEV)
REEZEFA  thermostatic expansion valve (TEV)

BIEFR  refrigerant flow
MBELE  superheat
MR refrigerant control
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Table 1. Principal specifications of refrigeration equipment of T/S Nagasaki-maru.

Refrigerating compressor

Type

MYCOM-F62A
Number of cylinder
Diameter of cylinder 95 mm
Length of stroke 76 mm
Revolution per minute 1200 rpm

Refrigeration capacity

Brake horse power 15.6 BKW
Motor 30 KW
Manufacturer

High speed multi cylinder 2 stage compressor.

MAYEKAWA MARINE ENG.COD.,LTD.

2 cylinders in high stage, 4 cylinders low stage

3.5 RT(AT TC35 °‘C/TE60C)

MAYEKAWA MARINE ENG. CO.,LTD

Quick freezer (Semi-air blast)

Refrigeration capacity
Effective measurement of
Cooling tube

1.2 ton 36 h
tube rack 2400 Lx1200 Wx5 Stage _
(a) Tube rack: Aluminum (b) Wall: STPG-38 SCH40 324

(¢) Ceiling: Aluminum fin coil

Fan 1.5 KWx 2 stage
Volume 29

Cooling temperature =55 C~ 070
Refrigerant CHCLF,-22

Fish hold

Cooling tube

(b) Floor,
Cooling temperatur -50°C
Volume 29 o

(a) Ceiling: Aluminum coil
Wall:

STPG-38 SCH-40 38A

Working space

Cooling tube

(a) Ceiling: Aluminum coil

(b} Floor, Wall: STPG-38 SCH-40 254

38 nof
-10°C

Volume
Cooling temperature
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Fig 1. Plan to show the arrangement of refrigeration system in T/S Nagasaki maru, with

arrows indicating flow of refrigerant.
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Fig 2. Temperature and refrigerant flow records as measured on the evaporator with the lapse
of running time in the quick freezer equipped with a thermostatic expansion valve (A)
and an electronic control expansion valve (B).

Tfz: temperature during the precooling: Tfz,: temperature after stocking with water
bags.
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Table 2. Parameter of Electronic Control Expansion Valve.

Indicator contents

Indicator scope

Proportional gain
Contorol period

Valve opening
Highest opening value
Lowest opening value

EmOoOS e n

Superheat setting value

Superheat measurement value

I -10~+60
4°C 0.1~99.9
10 sec 0,1~89.9
‘C -10~+460
%
95 % 5~100
5 % 5~10
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Fig 3. Temperature and refrigerant flow records as measured on the evaporator with
the lapse of running time in the quick freezer equipped with a thermostatic
expansion valve (A) and an electronic control expansion valve (B).

Twe

Temperature at center of water bag.

Tfz Temperature of evaporator (quick freezer).
Tai Temperature at inlet of liquid cooler.

Tqo

Temperature at outlet of liquid cooler.

Tei Temperature at inlet of evaporator cooler tube.

Teo
Tegs

F@, Refrigerant flow.

Temperature at outlet of evaporator cooler tube.
Suction gas temperature of compressor.
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Comparison between an electronic control expansion valve (EEV) and a thermostatic
expansion valve (TEV) of refrigerant flow, evaporator temperatre and evaporation
pressure with the lapse of running time.
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Fig 5. Comparison between an electronic control expansion valve (EEV) and a thermostatic
expansion valve (TEV) of superheat and suction gas temperatre with the lapse of
running time.
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