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This manual describes the features, functions, operation, and
maintenance of the container refrigeration unit. In addition,
the manuals listed below are also available.

@ Parts list

Please refer also to these manuals.

4. Container refrigeration unit

LTxgﬁg-Hay;“;

== Container relnigeration wnet

-+ Shape code
{ nil=thm type)

~+ Horsepowsr  (1P)
r == Progressive code

— Control Method
H [ high grade controller
lnil - standard
== Coolng Type
A air cooled lype
nil=air Flow specification
== Air flaw specification
l T : top delivery standard type
nRl=Dboitom delivery standard type

~———= Option No.

NOTE).. "R" GIVEN AFTER OPTION NUMBER STANDS FOR "'REVISE"” AND IT 15
GIVEN FOR THE UNIT WHICH IS SPECIALLY MODIFIED.



DANGER

. Do not disconnect plug until power supply is shut

off.

. Be sure to set the voltage selector to the position

~ corresponding to your power supply before connecting the

power plug.

CAUTION

. Do not start the unit until a plug is connected and
generator plant is operated.

. Do not rotate the compressor in the reverse direction.
Doing so could cause the scroll to get abnormally worn,
eventually resulting in burning.

NOTE

. Confirm the function of the temperature recorder and life
of the battery when the chart paper is replaced with a
new one.

. Tighten the control box cover till perfect watertightness is
obtained.

. Confirm that the stop valves in the refrigeration circuit
are opened before operation. |

. Confirm that the cargos are cooled down to the
temperature for transportation in advance.

. After operating the Container Refrigeration Unit for
service, wash the unit with fresh water. Especially the
external unit and air-cooled condenser need to be
thoroughly rid of salt.
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Operation ranges

Use the units within the following ranges
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3. | Operation

Operate the unit by the procedures given below.
® Preparation and operation
® Checking during operation
® Maintenance after operation

ro ) ) ) & )
o

fL

o

3.1 Preparation and operation

-~

Confirm that supply power is off.

Confirm that the power source @, the circuit breaker @
and unit ON-OFF switch 3 are turned off before
checking for safety's sake.

!

Confirming function of drive for the recording

chart

® Confirming life of a dry element battery
Press the push button @ and confirm that the
needle of the remaining voltage indicator
remains in the blue zone. (The meter functions
only when the push button @ is pressed down)

® Confirming the function of quartz motor

" After confirming the life of dry element battery,
check through the inspection window @ the
inside fly wheel is rotating.

|

Setting a sheet of recording paper

® Raise the pen by the pen holder @, loosen the
chart nut ®, and set a new sheet of recording
paper.

® Set the date on the paper to an arrow of present
time plate &.

® Firmly tighten up the chart nut ® and release
the pen so that recording can be accon'fplished.

!




!

Open or close the ventilator.

Adjust the opening degree of ventilater @ according
to the kind of load. (Be sure to shut the ventilator
when transporting frozen goods.)

¥

N

Connect the cooling water piping. (Air/water
cooled type) K

® In the case of water cooled operation, connect the
water piping, and supply water through it.
Connecting method

Connect the cooling water inlet coupling @2.
Connect the cooling water outlet coupling @.
Disconnecting method.

Disconnect the coocling water outlet coupling @3.

. Disconnect the cooling water inlet coupling @.
When the cooling water couplings are connected,
insert the coupling on the ship side into the coupling
on the unit side until a “click’ is heard. ‘

M\Thns is provided as ships facility

When disconnecting them, pull the coupling on the
ship side toward you while pushing the ""A” part of
the female coupling in the direction pointed by an
arrow mark.

Both at connecting and disconnecting, be careful for
splash of cooling water.

N = g N g

\ .

Check that all refrigerant stop valves are opened.
(Refer to “piping diagram'’)

]

Set the voltage selector (4 according to the supply

voltage.




l

Plug @ in the power source which supplies the
proper voltage, and fasten the plug @ firmly.

!

Turn on the power switch of the facility (outside

the unit).

Turn ON the circuit breaker @ and unit ON-OFF

switch @.

Close the cover of the switch box.

Because imperfect sealing can cause water intrusion,
check the packing and then tighten the cover
securely.

@ power plug
@-A 200V class
@-B 400V class



3.2 Checking during operation

Checking items (precautions)

Method of check

1. Check if unusual neise and vibration is not produced from compressor, fan and
piping etc.

Visual, listening and touching.

2. Check suction and discharge pressures of the compressor. (For installation of a
gauge, refer to Section 6 “Maintenance’’.)

Compare the measured values
with the standard values.
Operate only compressor No. 1
(left side) when chilling or partial
freezing mode is selected or when
the return air temperature is O °C
or higher with freezing mode
selected. before operating
comprassor No.2 (right side), be
sure to operate the test switch of
the overcurrent relay of
compressor No.1.

3. Check to see if refrigerant is sufficient.
(The refrigerant bubbles immediately after
starting, but this does not mean that
refrigerant is lacking.)

Shortage of refrigerant is
indicated by bubbles in the
moisture indicator.

4, Check if any moisture is present in refrigerant circuit. {The color of moisture
indicator may turn to orange if it has been exposed to gaseous refrigerant for a
[ong time, but this is no indication of trouble.) '

Visual
The moisture indicator should
normally appear deep biue.

‘Orange color is a sign of trouble.

5. Check if the recorder operates according to the inside temperature.

Visual

6. Check operating conditions with the pitot lamps and check instrument

Visual

3.3 Maintenance

after operation

-

Stopping

breaker.

To stop the unit, set the unit ON-OFF switch to the
OFF position. Subsequently, turn OFF the circuit

|

Stowing the power cable
Turn the plug's opening downward so that sea and
rain water cannot enter the plug when stowing it.

!

[ Close the cover of the switch box. J

After water cooled operation, remove the water
piping. (Air/water cooled type)




3.4 Operation switches and pilot lamps

Pilot lamp | Colors Function
COMP. Green | Lights up during compréssor operation.
DEFROST Red | Lights up during defrosting.
N Lights up while maintaining optimum
Orange | temperature (—2.0°C (—3.6°F} <SP«
RANGE
+2.0°C (+3.6°F))

Functions

frozen operation will
begin automatically.

begins. Inside
temperature is
controlled in PID
by the supply
5ensor.

operation is
begins. Inside
temperature is
controlled in PID
by the return
sensor.

The evaporator fan is running in

high speed when

controlled air

temperature is under 25°C.{77°F)

Unit Defrost _
Switches Set point selector
ON-OFF AUTO/MANUAL i
Operation mode Defrosting Chilled operation | Partical frozen operation | Frozen operation
Turn on Automatic| Manual |Set the selector | Set the selector | Set the selector
the switch | omes on Turn on within within within
Operation points n switch. (+77~+268F) (+26~+14F) { {(+138~—13F)|
accordance
with the
timer
settdng.
Operate Hot gas defrosting
the unit  [begins.
on and When defrosting is . . . .
r
, off. terminated, chitled or Chilled operation| Partial frozen Frozen operation

begins. Inside
temperature is
controlled in
ON/OQFF
operation by the
return sensor.
The evaporator
fan is running in
low speed.
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1. Data of the products
1.1 Main specifications

Model
ltem

LX8B

LX8B—A

Inside air discharge direction

Bottom air discharge type

Bottom air discharge type

Condenser cooling methods

Air/water cooled type

Air cooled type

Power supply

AC 200V 3 Phase 50Hz
AC 200V, 220V 3 Phase 60Hz
AC 380~41bV 3 Phase 50Hz
AC 400V, 440V 3 Phase 60Hz

(Dual-rating voltage system by voitage selector switch)

Compressor

Totally enclosed type (power : 3.75 kW X2)

Evaporator

Cross finned coil type

Air cooled condenser

Cross finned coil type

Water cooled condenser

Double tube type

Fan Motor direct driven propeller type
Fan motor Three-phase squirrel-cage induction motor
Defrost
Heating Hot-gas defrost
Initiation Timer or manual switch
Termination Sensing suction pipe temperature by the defrost termination thermistor

Refrigerant control

Electronic expansion valve

Capacity control

Refrigerant circulation control by means of electronic expansion valve and suction side

solenoid valve.

Protection devices

Circuit breaker, overcurrent relay, compressor protection thermostat, discharge pipe

thermostat,fan motor protection thermostat, high pressure switch, low pressure switch

Refrigerant (charged

amount)

R22 : 2.6 (kg)X2/5.7 (lbs)X2

Lubricant {charged amount)

SUNISO 3GS-DI : 1.5 (8)X2

Weight

Approx. 580 (kg)/1278 (Ibs)

Approx. 570 (kg)/1256 (lIbs)




Main specifications

Model

ltem

LX5B

LX5B—A

inside air discharge direction

Bottom air discharge type

Bottom air discharge type

Condenser cooling methods

Air/water cooled type

Air cooled type

Power supply AC 200V 3 Phase 50Hz
AC 200V, 220V 3 Phase 60Hz
AC 380~415V 3 Phase 50Hz
AC 400V, 440V 3 Phase 60Hz

(Dual-rating voltage system by voltage selector switch)

Compressor Totally enclosed type (power : 2.2 kWX 2)

Evaporator Cross finned coil type

Air cooled condenser Cross finned coil type

Water cooled condenser Double tube type —

Fan Motor direct driven propeller type
Fan motor Three-phase squirrel-cage induction motor
Defrost
Heating Hot-gas defrost
Initiation Timer or manual switch
Termination Sensing suction pipe temperature by the defrost termination thermistor

Refrigerant control Electronic expansion valve

Capacity control Refrigerant circulation control by means of electronic expansion valve and suction side .

solenoid valve.

Protection devices | Circuit Bréaker, overcurrent relay, compressor protection thermostat, discharge pipe

thermostat,fan motor protection thermostat, high pressure switch, low pressure switch

Refrigerant (charged R22 : 2.6 (kg)X2/5.7 (lbs)X2

amount)
Lubricant (charged amount) | SUNISO 3GS-D!I: 1.2 (£)X2
Weight Approx. 560 (kg)/1234 (Ibs) Approx. 550 (kg)/1212 (Ibs)




1.2 Names of parts
1.2.1 OQutside

POEOORIOOOOOE
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NN
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Y

Compressors

Air-cooled condenser
Water-cooled condenser
Control box

Alr-cooled condenser fan motor
Dryer

Cooling water inlet joint
Cooling water outlet joint
Water pressure switch
Access panel

Power cord storage space
Ventilator

Transformer

OO OROOO@®

Thermometer insertion hole
Gas sampling port

Delivery sensor insertion hole
Recorder sensor ingertion hole
Refrigerant solenoid valve
Electronic expansion valve
Suction side solenoid valve
Injection solenoid valve
Delivery 3-way solenoid valve
High pressure switch Nel
High pressure swifch No.2

High pressure control switch Nol

Pressure switch Nal for refrigerant pressure (Moldes commonly used for both air cooling and
control in water-cooled operation '

High pressure control switch Ne2

Pressure switch No2 for refrigerant pressure
contro! in water-cooled operation

(Moldes commonly used for both air cooling
and water cooling)

Low pressure switch

Liguid indicator

Suction side stop valve

Discharge side stop valve

Suction pipe temperature sensor

@6

OPBOe®

water cooling)



1.2.2 Inside

CRTECHES)

f

Evaporator

Evaporator fan motor

Return air temperature sensor and recorder sensor
Heat exchanger inlet sensor

10




1.2.3 Control box

SRCECHCRORORURCR TR SN

Circuit breaker

Circuit protector

Voltage selector switch

Fuse

Manual defrost switch

Unit on-off switch

Controller display panel
Electronic temperature recorder
monitoring receptacle
Transformer

Electromagnetic switches for compressors

DER®AOHEEEBEHBE®

| —
H
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Nty

Qvercurrent relays for compressors

Electromagnetic switches for evaporator fan motors for high speeds
Etectromagnetic switches for evaporator fan motors for low speeds
Electromagnetic switches for air-cooled condenser fan motors
Electromagnetic contactors (for fans)

Mini power ralays

Fuse

Surge absorber

Transformer (for recorder)

Electromagnetic contactors

Reverse phase switching device



1.3 Piping diagram

ELECTRONIC EXPANSION VALVE

(20F2)
g 2 2 g IWAY INJECTION SOLZNOID VALVE . ACCLML ATOR{FOR EIE;S?ST;ULENDID UALVE
(20RJ2) =
\ ﬂ (208L2)

< .
EVAPORATOR ¥ N A L10UID INDICATOR
) \M
SUCTION SOLENQID YALVE
(20R52) _CHECK VALVE
L IWAY HOT GAS
(msaj v SOLENDID VALVE RECEIVER
1 (20802) |
{63HE A FILTER
ELECTRONIC EXPANSION VALVE T
(20E1) N (63R9)
A ACCUMULATOR(FOR CEFROST)
I— AIR COOLED COMDENSER
SWAY INJECTION SOLENDID VALVE LIQUID SOLENQID VALVE / | [T~~~ " TTTTTTTEEmEe e
20RL4 Py T NP
§ (2Lt = \ MANUAL STOP VALVE
A IR L1l
(@) INDICATOR g} @ E Y
WATER_COOLED OONDENSER
CHECK  VALYE
JWAY HOT GAS SOLENQID VALVE =
SUCTION SOLENDID VALVE (20001)
(20R51)
FILTER RECETVER \ (63w)

—==|P<]

COOLIMG WATER QUTLET COOLING WATER INLET

MANUAL STOP VALVE

HPS {(63H1, 63H2) High pressure switch

(Moldes commonly used

HPCSW (63H3, 63H4) Pressure switch for refrigerant pressure control in water-cooled - | for both air ¢cooling and
HPCS  (63H5, 63H6) | Operation water cooling)

LPS (63L1, 63L2) High pressure control switch

WPS (63W) Water pressure switch




1.4 Electric wiring diagrams
14.1 Sequence

3-B8_|SWITCH [UNLT ON-OFF )
30 |SWITCH (MANUAL DEFROST]
20E1-2 | ELECTRONIC EXPANSION VALVE
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- il . 1 " L cl u .
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BBEFL] | MAGNET1C _CONTACTOR (M 1-1,4 N -~
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b5 |PUSH BUTTCN SWITCH > |
(SUPPLY/RE TURN/CHECK )
ECi7 3| PRINTED CIRCULT BOARD v P FuZﬂﬂ
Ful |FUSE [5A P
Fue |FUSE (24
DI | LIGKT-EWTSSION DTOCE [CONPRESSOR] &
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1.4.3 TB1 - 2 Detailed Connection Diagram
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1.5 Set values of functional parts and protective devices

Parts Name Mark Function Set Value
High pressure switch 63H1, H2, OFF 28kg/ar
o 20PS—K200 H3, H4 ON 20kg/ow
@ | High pressure control switch HE. H OFF 19kg /o
£ |ACB—BA26 635, HE ON 11kg/cw
D -
0 Low pressure switch 63L1, L2 OFF 40cmHgV
=. | 20PS—K100 ON 0.2kg/cm?
S [wWater pressure switch 63W OFF 1kg/cm
LCB—BBO7 (Air/water cooled type) ON 0.4kg/cr
Operati q Chilled ON +25.0~—2.9°C(+77~+2.7°F) St oint
p;eri '0n MO b artial frozen —3.0~—10.0°C(+26.6~+147F) tempc:nt
selectar Frozen 101~ —30.0°C(+ 14~—22F) | Po o
Delav| E Chang over for H—L ON 10 seconds
t':’laf an After defrosting 60 seconds
m ime Compressor | Starting 30 seconds
@ o Short ON 3 hours
c Inititation ,
3 Long Variable: 3, 6, 9, 12hours
=- | Defrost timer Compressor off 23A 20 seconds
3 Back-up OFF 90 minutes
-g* In range mask 90 minutes
& | Fan speed selector thermostat L—H | 25°C (77°F)
(Chilled « Partial frozen operation mode) H—L | 30°C (86°F)
Defrost termination thermostat OFF (Termination temperature) |35°C {95°F) Suction gas temperature
ON (Reset temperature) 20°C (68°F) 8 be
: . OFF 135°C (275°F) Set point
Delivery p|pie thermostat 26CH1, CH2 ON 86°C (187°F) temperature
QOver-current relay : LX8B LX5B
: , CH2 FF
® | GT—20—NP254 °1C1, € © 10A 6.8A
2 | Circuit breaker (Main circuit) :
> 2 FF A
i MK53 52C1 0 50 30A
© | Cricuit breaker (Control circuit)
2 F 1
CP31/10—2 52C OFF SA
Condenser fan motor protective 49CF OFF 132°C (269.6°F)
thermostat .
g .
3 Evaporator fan motor protective AQEF OFF 140°C (284°F)
¢ | thermostat
Compressor protective thermostat 49C OFF 105°C (221°F)
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1.6 Operation pressure and running current

LX8B

Power supply 200V 60Hz Air cocled operation
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Operation pressure and running current
LX5B

Power supply 200V 60Hz Air cooled operation
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evaporator fan motor (AMP)
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20



2. Operation modes and circuits

2.1 How to read wiring diagram
(1) In the wiring diagram, marks and numbers have the

meanings given below.

] o
PR Wire number 2]
- - =

Terminal number of

electrical parts

L. l"’
Operation of contacts
a, The wiring diagram indicates the stationary state in
which the circuits are not activated.
b. when a coil in energized (supplied with power), the
assoctated contact changes its position.

Electrical parts

(2)

Contact is OFF when
coil is not energized

3

Contact is ON when
coit is energized

(1oe1u05 usdo |euwuou) 108juoD-B

Contact is ON when
coil is not energized

Contact is OFF when
coil is energized

(10B1U0D 3S0|d |eLLIOU) JORIU0D-q

ot

21

C. Kinds of contacts

{ - I - a-contact

- h-contact

Operated by
electromagnetic force,
temperature, or pressure.
(X" denotes the manual
reset.)

F Time-limit
a-contact

-

Operates when the timer
counting has completed.

I~ - Manual contact

(L3D
T

Contact of a snap switch.
This turns on as long as
the switch is kept pressed
and turns off immediately
when released.

3-88

b
(BBOL

Manual contact

Contact of a snap switch.
This turns on and holds
the on state once the
switch is turned on."

Voltage selector

contact (except
3-88)

Thié turns on when the

selector is set to 200V

400V
class class

200v
class

This turns on when the
selector is set to 400V
class 400V

class
200V
class




d. How to read the wiring diagram of the voltage
selector switch.
In the chart, ‘@’ denotes that the contact is on.
The following example shows the states between
terminals AL7 and ARS8, and between

Selector lever position
200V class 400V class
Between AL7 and AR8S ON OFF
’—— Batween AL7 and ARB OFF ON
b
]
]
: Gord colour
t
o (| ~) Line No.
il il ! - Terminal
8|3|a|=|8|3|2|=|3|o|=8|=| Symbol
A - -+1 . .
1| Short circuit
1] : plate
[ T 111,
® 400V -
1000006 | 200V re—
T [T ;
I | | Short circult
: plate
|
Zle|E|lelde|le|cje|a|de |
agiojp|<io|d|a[<|ale|n]< Terminal
p o ~ i Symboal
o=l fofoje]|  Line No.
1
alzl=f |z grn:: Cord Coiour
1
1
H
200V CLASS 400V CLASS
f 1\

. 50/60H:z
60H2
50Hz
- ‘—
400V,440V  60Hz
Pi
‘ 200V 50/60Hz
= 220V 60H2
P1 3gov
¢ S0Hz
L\F 415V -—

400V, 440¢  60Hz




2.2 - High pressure control
When ambient temperature drops during air cocled
operation, condensing pressure (high pressure) drops
accordingly.
In addition, low pressure drops in accordance with
condensing pressure drop and cooling capacity reduces.
In order to prevent high pressure from dropping, the
high pressure control pressure switch (63H5, 63H6) is
installed to turn off the magnetic switch (88CF) for
condenser fan when high pressure drops lower than 11
kg/crt. So one of the condenser fan (MF2) stops
automatically, which prevents high pressure from
dropping.
2.3 Air cooled and water cooled operation
(Air/water cooled type)
The unit is possible to operate on either operations of
air cooled or water cooled.
During the transit on the land, in the yard or on the
deck, the air cooled operation is normal, and the
operation in ship holds is normally water cooled. The
operation can be changed from air cooled to water
cooled and vice versa automatically by the water
pressure switch; i.e. when water pressure at the inlet of
the water cooled condenser rises higher than the
presetting value, the contact points of the water
pressure switch are cut out, so the condenser fan
motors stop, and the water cooled operation starts. On
the contrary, when water supply is suspended during
the water cooled operation, the contact points of the
water pressure switch come in contact and the
- condenser fan motors rotate. Thus, the air cooled
operation starts.
2.4 Refrigerano Pressure Control
(applies to water-cooled operation)
During singlelcompressor cooling operation, the internal
pressure of the active evaporator (which is in heating
operation) or the nonactive evaporator can possibly
rise abnormally if refrigerant is overcharged. In such a
case, the contacts of the pressure switch (63C3 or
63H4) for refrigerant pressure control will break the
circuit, thereby stopping the Container Refrigeration
Unit. Subsequently, when the pressure has lowered to
normal level, the contacts will make the circuit, thereby
restarting the compressor on the non-cooling side.



2.5 Voltage selection system

(1)

(Change-over for 200V/400V class)

The dual rating system is adopted to the compressor

motor and the transformer method to the fan motor of
the units. Turn the lever of the voltage selector switch
(muiti-contact cam switch) manually in accordance with
the power supply available to change the wiring of the
transformers of each motor and the control circuit
suited for respective power supply. The internal wiring
of the dual rating system in the compressor is as
shown on the right.
Circuitry formation
In case of 200V class (Set the selector lever to '""200V

Class'.)

The contacts (except 3-88 and 3-30L) shown by f’/
have continuity on the sequence diagram.

zoov

1
od o - - CEP 220v
I g
14 A i3
oy
3 = byt

y52C1

S0/60HZ
&aHz

SoHZ

BaHZ

=]}
hi=F3

In case of 200V CLASS
(2 A -connection)

In case of 400V CLASS
(1A -connection)

! 200V |
i |
[ 400V
I
In case of 400V Class (set the selector lever to "400V
Class''.}
The contacts shown by E have continuity on the
sequence diagram and form the 400V class circuit.
i T—EP1 200 G
Lo T P2 o
sy¥—F T phe
440 GOHZ
i !; p52C! :r:_ 17511 1 | -l-'."l!lﬁ
[F] #— (e 1 ]
b, L iz |
83 r"'aigr_n EL J4 L}h I ji=s a3 -}H’ = 3
AFst a7 77T —_ whote! nlml 3 o i
I B I e M f"*“ - o {H o 3
. HE ) ; 1 3 '
g E g1z '——-: ) " 224 5ICH ik 81C2
(&)1 || 3 L
E_/\N\a [ .h.l,)\
TREEN
| v ur W
| i
"
g § Trt
(200/400K )

400V
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(3) Phase Switching

The Container Refrigeration Unit is capable of

automatically switching reveré’eiy connected phases for

both compressors and fan motors. This capability is

implemented by a reverse phase switching device,

which automatically swaps phases R and T when they

are detected being reversely connected.

47: reverse phase detctor

47X11 and 47X12: phase switching electromagnetic
switches with mechanical
protective device

A7X21 and 47X22: phase switching electromagnetic
switches with mechanical
protective device

@® Proper phase

T CE =} 200v  E0/E0HZ

e[ w e 220V BOHZ
550V
S I -~ - N Pz 385 soHZ
B3y F plaid
Ll O o &0av
440V BHZ
) i; ST o gy .
1 1]
18 1 _id
. T ) ATRI2| | srom
gz 83— i Lﬁ_ I 8" B6C | m
@Fut - me s 53 i ol oo 8 i T?LFE%
0 B3 s}s a3
‘... ]

By
;%m -]
ov o E7
a=d
gan
nJ
-
“Er [FaEle
o
ralm il
bl 4 bl
=1z
;=
Ak 434
| 3
m
2 [rarofra

S - 1 I
»P h.b
I[.\ir N e
3 g Tr
{200/ 4]
@® Wrong phase
»
200 SOSE0HZ
e - s CEP!zzov SOMZ
Ld dgrg— P8
pr—F—g 3% sV
oo @ 400y
440y  BOHZ
< ‘D FSZC1 . LT . . i
1 il T y ———Hp—42
12 | | | 14 11
— M. &
g3 B33 Lb."ﬂl F7F8sc {—ttaacz
Ful EI R R =k ' g3 B m
B & s Ffles T — RER 2% izt 7 MTJ?"F
g 8 & o Yas 24 a3 B3 ! Lk #(Bl
= B Tre e VT g SACH 3001 "\ e BEC2 e .
rH Tl - vz
i Ms i cnam Wax-1 A
utl n | un-
2 1
L 1
¥ " L Fudl
Sa
Trs E
Trl (Z20s22%)
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2.

(1)

{2)

(3)

6

Frozen operation
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The Container Refrsigeration Unit automatically switches

aperation modes in accordance with the settings of the
electronic controller. )

Freezing (frozen operation): —10.1°C {13.8°F) or lower; return
air température control

Four seconds after the operation switch (3-88) has been turned

ON:

(a)

(b)

(<)

(a)

(b) Thirty seconds later, compressor No.2 and the injection 3-way

The condenser fans start operating with the liquid line
solenoid valve (20RL1) ceming ON.
Ten seconds later, the evaporator fans——which are
controlled by a delay timer start operating at low speed.
Other ten seconds later, compressor No. 1 and the injection
3-way valve (20RJ1) come ON, being controlled by a delay
timer.
When the evaporator return air temperature has fallen to 0" or
lower.
The liquid line solenoid valve (20RL2) comes ON.

valve (20RJ2) come ON, being controlled by a delay timer.

(4)

(a)

(b)

(5)

®)

The Container Refrigeration Unit automatically turns ON/OFF
the compressors according to the evaporator return air
temperature.

When the return air temperature has reached the set point
(SP), the Container Refrigeration Unit tursn OFF
compressors No.1 and No.2, the injection 3-way valves
(20RJ1 and 20RJ2), and the liquid line solenold valves
(20RL1 and 20RL2).

When the condenser fan return air temperature has reached a
temperature of SP+1.5°C (2.7°F) or higher, the Container
Reffrigeration Unit tzrns ON corpressors No.1 and No.2, the
injection 3-way valves (20RJ1 and 20RJ2), the evaporator

Law+—Return air temperature —High

fans.
The “compressor run’’ larmk is lit when eitcer or both of two
compressors are in operation.
The “inlrange’’ lamp comes ON when the return air temperature
is withint1°C of sp and goes OFF when the return air
temperauture is 2°C above/below SP.

0°C
(0°F)

SP+1.5°C
(2.7°F)

sp




LG

{Operation Sequence?

Operation swilch (3-88)
Is turned ON.

¥

Delay timer starts
counting.

4 secands

Condenser fan electromagnetic
switches (88CF1 and BBCF2)
come ON.,

Condenser

= fans start
operating.

Delay timer starts
counting.

\ 10 seconds

Liquid line solenoid valve
(20RL A) comes ON (opens).

Evaparator fan electromagnetic-switches
(BBEFL1 and 88EFL2) come ON.

V 4

Evaporator fans

v

start operating”
at low speed.

Delay timer starts
counting.

10 seconds

Compressor electramagnetic switch
(38C A) comes ON.

Injection 3way solenoid valve
(Z20RJ A) comes ON.

One of the
compressors

NO starts running

YES

Both compressors start running.
The condenser fan motors stop.

Liquid line solenoid valve (20RL B)
comes ON (opens).

h 4

Delay timer starts counting.

30 seconds

h 4
Compressor electromagnetic switch
(88C B} comes ON,

Injection 3-way solenoid valve
(20RJ B) comes ON.

4

NO
SP+2>RS5>SP—-2

The other
COMpressors
starts running.

h 4

“In-range’ lamp comes ON.

Both compressors stop.
The condenser fan

‘ motors stop.

SP+2>RS>SP—-2

Compressor electromagnelic switches (88C A and 88C B) go OFF.
Injection 3-way solenoid valves (20R) A and 20R} B} go OFF.

Liguid line solenoid valves (20RL A and 20RL B) go OFF (closes).
Condenser fan electromagnetic switches (88CF1 and BACF2) go OFF.

“In-range” lamp goes OFF.

NO

RS>SP+1.5°C
(2.7°F)

Compressor eleclromagnetic switches (88C A and 8BC B) come ON.
Injection 3-way solenoid valves (20RJ A and 20R) B} corme ON.
Liquid fine solenoid vaves (20RL A and 20RL B) come on (opens).

Condenser fan eleclromagnetic switches (88CF1 and 8BCF2) come ON.

¥

SP : set temperature (set point)
RS : evaporator return air temperature o
For “A” and ‘B’ refer to 2. 9 Active Compressor Switchig’”.

YES
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2.7 Chilling and Partial Freezing

(1)

(2)

(3)

The Container Refrigeration Unit performs “high-temperature chilling’’ when the
set temperature (SP) is +20 °C (+68.0 °F) or higher; “chilling” when SP is
between —3.0 °C (+26.6 °F) and +19.2 °C (+67.8 °F); “Partial freezing’ when
SP is between —3.1 °C (+26.4 °F) and —10.0 °C (+14 °F).

The Container Refrigeration Unit controls its components detecting the evaporator
delivery air temperature for “high-temperature chilling" and “chilling", or detecting
the return air temperature for “partial freezing’".

The evaporator fans are switthed between low and high speeds according to
whether the return air temperature is above or below 25 °C (+77 °F).

When operating at low speed, the evaporator fans will be switched to high speed
if the return air temperature (RS) has been detected 5 °C (9 °F) above this
temperature for 10 seconds. When operating at high speed, they will be switched
to low speed if the return air temperature (R3) has been detected 5 °C (9 °F)
above this temperature for 10 seconds.

Thus the Container Refrigeration Unit uses a temperature differential of 5 °C

(9 °F) and a delay time of 10 seconds for switching the evaporator fans between
low and high speeds. This is in order to the prevent chattering between low and
high speeds and the counter electromnotive force to the motors.

In “high-temperature chilling”, “‘chilling”, and “partial freezing’’, the Container
Refrigeration Unit uses electronic expansion valves (20E1 and 20E2) to control
the refrigerant circulation.

YES

Magnetic contactor for
high speed evaporator
fans (BSEFH) ON

M_agnetic contactor for
low speed evaporator = ¥
fans (88EFL) ON

(4)

The opening degree of the electronic expansion valves is determined by the
deviation between the control air temperature and set temperature in each
operation mode.

For both “chilling”’ and “partial freezing'’, the Container Refrigeration Unit
automatically adjusts its refrigerating capacity to one of the following four levels:

~{a) Level 1

(b)

The Container Refrigeration Unit disables circuit B and performs cooling
operation through only circuit A with the following solenoid valves are ON:
liguid line solenoid valve (20RL A) and injection 3-way solenoid valve (20RJ A).
Leval 2

The Container Refrigeration Unit disables circuit B and performs cooling
operation through only circuit A with the following solenoid valves are ON:
liquid line solenoid valve (20RL A), injection 3-way solenoid valve (20RJ A), and
suction side solenoid valve (20RS A).

(c) Level 3

- The Container Refrigeration Unit performs cooling operation through circuit A
and heat-up operation through circuit B, with the following solencid valves are
ON: injection 3-way solenoid valve (20RJ A), liguid line solenoid valve (20RL A),
defrost 3-way valve (20RD B), suction side solenoid valves (20RS A and 20RS
B).

(d) Level 4

The Container Refrigeration Unit performs heat-up operation through both
circuits A and B, with the following solenoid valves ON: defrost 3-way valves
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(20RD A and 20RD B) and suction side solenoid valves (20RS A and 20RS B).
The Container Refrigeration Unit switches from one level to another when the
timeout of a timer has expired, except that it switches from Level 4 according to
the control air temperature.

(@) Refrigerating capacity lower limit mask (TML) This timer is enabled where the

current refrigeration level is Level 1 to 3. It will start counting toward the set-
point of 10 seconds when the control sensor has detected the temperature
falling below SP—0.5 °C (SP—0.9 °F). If the timer’s timecut (10 seconds) has
expired without the temperature rising above SP—0.5 °C, the Container
Refrigeration Unit will switch to the next higher level (the current level +1).

() Refrigerating capacity upper limit mask timer (TMH) The tirmer is enabled where

the current refrigeration level is-Leve! 2 or 3. It will start counting toward the
set point of 10 seconds when the control sensor has detected the temperature
rising above SP+0.5 °C (SP+0.9 °F). If the timer’s timeout (10 seconds) has
expired without the temperature falling below SP+0.5 °C, the Container
Refrigeration Unit will switch to the next lower level (the current level-1).
In each of “high-temperature chilling”’, “'chilling”, and 'partial freezing'’, the
Container Refrigeration Unit performs anti-overcooling operation when the control
air temperature has fallen below SP—3.0 °C (8P —5.4 °F); in this case, it stops
the compressors and condenser fans, keeps only the evaporator fans operating,
and turns OFF all the solenoid valves.
Subsequently, when the control air temperature has reached SP+0.5 °C (0.9 °F)
or a higher temperature, the Container Refrigeration Unit will switch to
Refrigerating Level 3 (except that it will enter cooling operation if it has been in
“high-temperature chilling'’).
In “high-temperature chilling”, the Container Refrigeration Unit automatically
turns ON/OFF the compressors according to the control air temperature. When
the control air temperature has falien below SP—0.5 °C (SP~—0.9 °F), it turns OFF
the compressors and condenser fan motors, keeps oniy the evaporator fans
operating, and turns OFF all the solenoid valves.
Upon turning OFF the compressors, the Container Refrigeration Unit will start the
TML timer. If the TML timer's timeout (10 seconds) has expired without the
control air temperature rising above SP—0.5 °C (SP—0.9 °F), the Container
Refrigeration Unit will perform heat-up operation through circuit A.
NOTE) For heat-up operation, refer to “2.8 Defrost Operation”. °



0¢

Refrigerating Level Transition in “Chilling" /*‘Partial Freezing”

Power ON Control air temperature: TS
<SP = 7> = SP update
TS5=5P+1.5°C SP+41.5C>TS=5P-0.5C
(2.7°F) 2.7°F) (0.9°F)
Pull-down
Caosm rpe:ssor elec‘tarlamagnetic switch
come: .
Erggt:n‘tjnﬁ 3-wa;r‘; sc(v)hre?oid valve
comes .
' Liquid Iin)e so[e?10id valve
. (20RL A) comes ON.
Csoé'lg’e__r;ser cf’ags%ele:czt)romagngtﬁ: switches
an: comea -
'-(Evaporator fan electromagnetic switches
(22EFH1 and BREFH2) come ON
TS<SP
TS<SP—0. 5“(;
0.9F
Level 1 . Level 2 Level 3 Level 4
™ML ] _ TML . ML .
timeout expires. : : timeout expires. timeout exprire. - o
Compressor electremagnetic swich P ?g’s“‘}“'f,ssc%;,ﬂg%’ﬁf“““"t'c switch Compressar slectromagnetic switces ?305'1 .:sasr?cr‘ gigtc:lrg;ngognqztgl\ls.m ches
(88C A) comes ON. 2 Injection S-way solencid valve {(88C A and 88C B) come ON. Defrost 3-way valves
Injection 3-way solenoid valve {20R.J A) comes ON. hgect:on J-way solencid valve ‘E_;20RD A and 2ORD B) come ON.
(20RJ A) comes ON. Licg.ﬁd line solenoid valve Z0RJ A} comes ON. vction side solenoid valves
Ligug e solenoig vaive < (DR AD ot O e Liguia line Selencid vatve (20RL &) comos ON. GIORT A and 208 B 5 O, eches
comes - efros -way valve caomes ON.
TMH (20RS A) comes ON. TMH Suclion side solenoid valves TS>SP+0.5°C (8BEFHL and 88EFHZ) come on-
timeout expires timeout expires.| (2ORS A and 20RS B) come ON. (0.9°F)

M

TS>SP+0.5C
(0.9°F)

TS<SP—3.0°C
(5.4°F)

Anti-overcooling Operation

Evaparator Ian electromagnatic
switches (88EFH! and BBEFH2) |je—
come ON.

TS<SP—3.0°C
(5.4°F)
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Heat-up Operation

<SP = 7> ==

SS$>SP+1.5°C{2.7°F)

Power ON

SP update

SS<SP—0.5C(0.9°F)

v

Puil-down

SP+1.5°C(2.7°F)
>8S>SP—-0.5°C(0.9°F)

Comcpressnr elactromagnetic switch
(BBC A) comes ON.
Injection 3-way solenoid valve

ORJ A) comes ON.

iquid line solenoid valve
&20RL Ay comes OM

ondenser fan elaciromagnetic switchas
(BBCF1 and BBCF2) come ON.
Evanrator fan electromagnetic swithes
(BBEFH1 and ERAEFH2) come OM.

55< 5P

Coofing Operation

Thermo OFF

Compressor alactromagnetic switch
(B8C A) comes ON.
Injection J-way solencid valva
(ZORJ A) carmes ON.
Liquid line solenoid valve
{20RL A) comes ON.
Suction side solenoid valve

20RS A) comes ON.

ondenser fan alectromagnetic switches
(BACF1 and S8BCF2) come ON
Evaporator fan electromagnetic switchas
(BEEFH1 and BBEFH2) come ON.

Caum rAe)ssor el'%thlr:omagnetic switch
—_ Bd 058 i

3S< SP 0 5 }n'ecﬁon -way solenoid valve
{20RJ A) gose OFF.

Liguid line solenoid valve

20RL A) gose OFF.

{ uction side solencid valve

&20!‘5 guse .
ondensar fan alectrumagnetic switches
EBBCFI and BRCF2) go OFF.

waporator fan aleclromagnetic switches

SS8>
SP+0.5°C (0.9°F) (BEEFH1 and SAEFHD) coma ON.

TML
tlimeout expires.

Heat-up through Circuits A and B

Compressor alectromaghnetic switches
{(ABC A and BEC B) come ON.
Deafrast 3-way valves
20RD A and 20RD B) come ON.
uction side solenoid valves
20RS A and 20RS B) come OM.
ondenser fan electromagnetic switches
(BBCF1 and BBCF2) go OFF.
EvaEDrator fan electromagnetic switches
(BEBEFH1 and BSEFH2) come OM.

Heat-up through Gircuit A

Ey

Compressor electromagnetic switch
{(8BC A) comes ON.
Befrost 3-way valva

20RD AY comes ON.

uction side solenoid valva
EZDRS A) comes ON.

ondenser fan electromagnatic switches
(BBCF1 and 88CF2) go OFF.
Evanrator fan alactromagnetic switches
(BBEFH1 and BSEFH2) coma QM.

S5>SP+0.5°C(0.9°F)
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2.8 Defrost operation

The hot-gas defrost system is adopted in the units; i.e. the
high temperature and high pressure refrigerant (hot gas) from
the compressor is sent to the evaporator and drain pan for
defrosting. Since the evaporator is heated directly by the hot
refrigerant in the evaporator, defrosting can be performed
effectively.
(1) Defrosting starts .

The dual timer method and manual switch method are adopted
to start defrosting.

(@) Dual timer method

O Short-cycle defrosting _
During the time when controlled air temperature drops to in

Notes: When suction pipe temperature is above 20°C (68°F)
defrost-initiation command may sometimes
not be received.

range temperature from pull down operation, defrosting starts

every 4 hours by the short timer of the electronic controller.

G long cycle defrosting
When controlled air temperature becomes within in range
temperature (in range lamp lights up), defrosting starts every
12 hours by the long timer of-the electronic controller.

(b) Manual switch method
When the manual defrost swifch (3D) is set to "MANUAL",
defrosting starts.

(2) Defrost operation

The devices and components operate as shown below during
defrost operation

Start of defrosting cycle.

“"Defrost” lamp comes ON.

I

Evaporator fans stop.

Condenser fans start operating.

Liquid line solenoid valve
{20RL) comes ON (opens).

Compressor starts operating.
Injection 3-way solenoid vdlve
(20RJ) comes ON.

L

Low pressure switch (63L) goes OFF.

Compressor stops.

Injection 3-way solenoid valve
(20RJ} goes OFF.

Liquid line solenoid valve
(20RL) goes OFF.

| Pump-down operation
through circuit B

Pump-down operation

} Circuit A
Defrosting

Condenser fans stop.
Defrost 3-way valve
(20RD) comes ON.
Stction side solenoid valve
(20RS) comes ON.

I

Timer timeout (20 seconds) expires.

Compressor starts operating.

Heat-up operation

I

| 12Q-second timer count-up

Pump- down operation

Heat-up operation

l

BupsoeQg yanAID

]

Defrost completion thermostat goes OFF.

Evaporator fans continue to operation for
60 seconds (controlled by a delay timer).

End of defrosting cycle

C  The Container Refrigeration Unit
performs defrosting operation through
only circuit A, using circuit B for only
pump-down operation,

G If the defrost completion thermostat
is at 20°C (68°F) or above at the
start of defrosting cycle, the
Container Refrigeration Unit may omit
defrosting operation.




T CE = 200V S0/60HZ

4+156Y

24%

101

9¢

/\"E 220V GOHZ
P2 2gov
3 1997 som
400V
L 440Y 60HZ
2  JSZCH 4721
:? #_1?!” 13 _ﬁ: 45
12 4‘%: 1 4 ’:'JF ]
axb ¥ B3y yytiy L:F“LZ FeFeacH 2
a| | m| | - L ] =] 88
MFut 47 LREREREE o ] 2 522 Ff EFHi‘J*z?m '?‘ EFL1 Elg'iénz‘f‘?‘d" IF%L?E%
d & Eq_ . a3 g Bf-—, m mlwls B[51® alele By
z |isd - EL| *
8 Bl Te2 1am"'ﬂlﬂ w2 2a 5101 vz uz’\rz# wlvee m;al;
EV 18 11 Y& 25 h
(2 b i "
- : H¥m Ul [¥1|H M Wy
a et 1
v :JJ\'T
) 159@?}@!
| T 5 == fp ol
{200/400%) &l = RETOROER-1/0 EC2
W & T
. N Y recomEr - - - : :
1 e;ala 2 o e Y 3 & 8

- - - - B .. l—J—l—l-l-I_l-.-. . - - -
o3 36, _ | | = ]t —a il —— LR
T —— ) e BT
ke [Fpan e} e . | e l_lri_,|3llny141my15—!1ﬁy1s llﬂyﬂ’ Ry18 oJRy19
= 49{:1% " Pl ';?“ﬁ]ﬁl AR S DU SS00d FEHN HEEN I R
47 = EC3 § £c3 | (LW TW:| 1|06 08 ¥ i N S0 B0 SESSE RN FEEE I I :
xi2_ Esict s EC3 ECS m S DO R S IR S
o < 2 o IS S P SR IR
"r—lm“ "-l 49 .o Lz = i
Lbi [Fm B8, B ol OF ) e e e Je e
© o £ .@1 : AR S N R I DU S
-T2 ¥tfase I e {2 R
47 = % | deoem = ot B L AT . EREEE RS S BT
2 £€C3 ) EC3 7¢ 84 a1 o Bf Be(0) B8(0) B[22y
8 & 3 = ‘%ﬂ:ﬁi ~on]llJl - - Je.:
- . . 1 . ]2— .
EC3 | ECS -
P m
S N
9 [m...--..
1
47 IV AN YAY LY ag 8d S 20Y (20 20y 20y (20 20
" i 12/ W2y @ @ c2 (M) 51/ s @ L @ J

Defrost



LE

2.9 Active compressor switching

The container refrigeration unit has two refrigerant chrcuits, say,
circuit No.1 and circuit No.2, these correspond to No.1 and No.2
indicated on the sequence diagram.

In actual operation, the container refrigeration unit activates one
of the compressors of these two circuits alternately. the
containerrefrigeration unit uses the circuit with its compressor
active mainly for cooling operation, and the other circuit (whose
compressor is non-active} mainly for heat-up. the former is
referred to as circuit A, and the

“A" and "'B" indicated on the operation flow stand for circuit A
and circuit B, respectively.

At power-on time, circuit No.1 serves as circuit A.

Circuit A and B assignments are interchanged at the end of
defrosting cycle.

Before defrosting

Circuit No.1 = circuit A ; circuit No.2 = circuit B

After defrosting

Circuit No.1 = circuit B : circuit Ne.2 = circuit A

2.10 Backup capabilities

O  Compressors

The container refrigeration unit is capable of back up
comprennor operation when the active compressor is halted
with the protective device operated.

When the protective device of circuit A has been operated
during operation, the container refrigeration unit interchanges
circuits A and B, activating the compressor that has been
non-active. the circuit with its protective device operated will
serve as circuit

B ; also after the protective device has heen reset, this circuit
will be controlled as circuit B.

When the protective device of circuit B has been operated
during operation, the container refrigeration unit will continue
to operate circuit A, without interchanging the circuits. circuit
B will resume operation after the protective device has been
raset.

However, in the event the protective device of circuit A has
been operated within 30 seconds of the start of compressor
operation (remember that circuit No.1 serves as circuit A just
after power-on), there is a great possibility of fatal failure
(such as burning). in this case, the container refrigeration unit
interchanges the circuits but inhibits the halted compressor
from restart even after the protective device has been reset.
Air temperature sensors

If on of the two control air temperature sensors (intake and
delivery) has gone faulty in each operation mode, the
container refrigeration unit backs up the function of the
faulty sensor with the other sensor.

Refrigerant temperature sensors

The evaporator has islet and outlet refrigerant temperature
sensors for each refrigerant circuit. if on of the two
refrigerant temperature sensors has gone faulty, the
container refrigeration unit backs up the function of the

faulty sensor with the other sensor (of the same circuit).
Evaporator fan motors

If one of the evaporator fan motors has gone faulty during
low speed operation, the container refrigeration unit halts the
faulty fan motor and the paired fan motor (No.1 and No.4 ;
No.2 and No.3), and backs up the function of the two halted
fans by slitching the remaining two fans to high speed after
a delay of 10 seconds.



2.11 - Pilot lamps and monitoring circuit

(1) Four lamps which indicate operating mode are mounted
on the front panel of the control box.
Red : indicates defrost mode (RL) o
Green : indicates that the compressor is running (GL) ]
Orange : indicates that inside temperature is with in %) @
range (Within £2°C (£3.6°F) of the preset @/ &
temperature) (OL) @
Receptacle for monitoring is fitted and its connections ) @
is shown at below. @
1
D a QD
cQ8 ﬁ@ @
By @
™ CD@@
) | )
™ )
A
@ Red
A : Earth © Green
@ Orange
B : Compressor (Green) @ Monitoring receptacle for pilot lamp
C : Defrost (Red)
D : Inrange (Orange)
(2) How to judge operation state by pilot lamps and function of the components.
Tempnteswtiog o cibemuge | DERCITES | R
Above —2.9°C(+26.8°F) 026,64 | Below—10. IC(H13.5F) Water cooled operation
Names of parts Air/water cooled
Silgle- Single- Pull-down ]
Pull down | compressor | compressor | Pull down In range ggr:ixramre In range Operation type
cooling heating O°C or lower)
Defrost-Red X X X X X x x O Water cooled
-;—q condition is the
5 Comp. ON-Green O O O O O O Corx O same as air
§ cooled except
In range-Orange X O b4 b4 O X O O ©  Water pressure
switch(63W) -open
E Condenger fan motor C O O O O O Qorx O 0 Condenser lan
g*. Evaparator fan molor in | Controlled air tempera- motor(M.FZ)
2 | low speod (88EFL) ture Above 25°C (B&°F) O © X © X © © X De-energized
g Evaporalor fan motor in | Controlled air tempera- g OC: o g O v x x
| high speed(88EFH) ture Below 25°C{77°F )
20R1 X x X or X O X XorxX Q
g
g 20R2 O O X O O O o X
o
:':: 20RS1, 2 X X X X X X X O
2] ¥
20RJ1, 2 X O ' X ' X X O
Compressor * MC O O O O @] O OorX O
Note 1. O :Erergized or ON X : De-energized or OFF

No.1 left side/No.2 right side
This table assumes that circuit No.1 (left side) is serving as circuit A (main circuit),
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3. Trouble and countermeasures

H the unit does not work properly, inspect it in accordance with “Trouble and countermeasures’ to find causes of trodble
and provide appropriate countermeasures.

operate on and
off.
Evaporator
fans continue
operating.

refrigeration system.

State Phenomena Functioning places Cause of trouble Countermeasures

I. Unit . Evaporator a, No trouble with unit | Electric interruption. Trace causes of trouble.
does not fans :

' Power plug is not Connect power plug to
operate. gggdenser fans connected to power source | power source receptacle.
receptacle.
compressor do — : _ .
not operate. b. Circuit breaker (main | It functions with large Trace causes of trouble
circuit) functions current due to short circuit.
C, Circuit breaker It functions with large Trace causes of trouble
{control circuit) current due to short circuit
functions
d. Phase sequence Open phase power supply Trace a cause of trouble.
controller does not circuit.
function.
Phase sequence controlier Replace faulty phase
is faulty. sequence controller.
e, Controller Sensor is damaged or other | Replace controller.
malfunctions. reasons.
. Evaporator a, No trouble with unit | Controller functions to stop | —
fans operate. the unit.
%:;dg:zer ISett.ing of set-point selector | Adjust setting
compressor do ts high appropriately.
not operate.

II. Unit can - Condenser a, No trouble with unit | LPS is operated due to a Turn off the unit power
operate fans and low outside temperature. switch, then turn it on
but compressor again.
stops stop, keeping et _

Soon. evaporator (SZt%ntsrol:Le;-it:c functions and
fans in P :
operation.
. Condenser a, High pressure switch | Refrigerant is over-charged. | Discharge refrigerant.
fans and functions.
compressor Air is intermixed in

Purge air

Cooling air volume is short
during air cooled operation.

® Condenser is clogged or
air passages are blocked.

Clean condenser or remove
obstacles

® Fan blades are damaged.

Repair faulty fan blades or
replace them.

® Fan motor does not
rotate.

Check electric wiring.

Fan motor protective
thermostat functions.

Trace causes of trouble.

Cooling water is insufficent
during water cooled
operation.

® Condenser is clogged
with scale.

b. Over-current relay

and compressor
protective thermostat
function.

Current is excessively large
due to over-load operation.
Open phase power supply
circuit.

Trace causes of trouble.
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State Phenomena Functioning places Cause of trouble Countermeasures
II. Unit can | C : Condenser fan | 2. No trouble with unit. | One minute stopping of fan | —
operate and after defrosting.
but compressor
stops operate.
soon. Evaporator fan
operates on
and off.
D : Although the Protection thermo is Burnt compressor Replace.
evaporator fan | operated.
?nd condenser
an continue :
rotating, the DuIst cz_lggg?d in INJ Clean.
compressor solenoid valve
will stop within | High pressure Shut-off valve is not open. | Open the shutoff valve.
30 seconds. Switch is operated.
I, Inside Compressor does a, Controller does not Sensor is disconnected Replace sensor.
temp. is | not stop. {In frozen function.
low than | operation)
_tfur?é) ea b, Sensor is installed — Reattach sensor.
setting incorrectly.
IV, Inside Inside a, Solenoid valve does | Solenoid valve is clogged Clean solenoid valve or
tempera | temperature does not open. with dust. remove obstacles.
jg;i not ?:rLQZ?aCPUES. ;()Eanest b. Suction pressure is Charged refrigerant volume | Additionally charge
drop and compressor low. is short. refrigerant, find leaking
operate.) points or repair them.
Dryer is clogged. Replace dryer.
Choked with water. Replace dryer.
Gas leaks from feeler tube | Replace expansion valve.
of expansion valve.
Loosening of screws for Additional tightening of
_ . connection of sensor. SCrews.
V. Water Fan continues Water pressure switch Cooling water becomes Trace causes of trouble
. cooled running although does not function. insufficient. (Piping system :
operation | water couplings is clogeged or leaks.)
is not are connected.
E’E{:ﬁ?& Water leaks to switch Repair leaking point.
cooled
type)
® Trouble and countermeasures for defrosting and heating-up operation.

Read the sequence operation of each operation mode again. If operation does not accord with the sequence operation
take the necessary countermeasures in accordance with the following table.
The red and green pilot lamps light up during defrosting, and the green pilot lamp lights up during heating-up

operation.

Phenomena

Functioning places

Causes of trouble

Countermeasures

Compressor stops soon after
starting defrosting (heating-up).

No trouble with unit.

Unit stops for 20 seconds
by timer.

Cfc:cmpressor operates on and
off.

High pressure switch
function.

Liguid solenoid valve is not
closed.

Clean solenoid valve or
remove obstacles.

Compressor continues to
evacuate for 90 miputes.

Expansion valve is not
opened.

Expansion valve is
defective. (Dust clogged in
valve)

Clean or remove foreign
matter.

It takes 20 minutes to defrost
although frost collected is .
small.

No trouble with unit.

It takes time to defrost
because of low ambient
temp.

Thermister temperature
does not rise,

Thermister is defective.

Replace defrost thermistor.

Frozen operation continues for
24 hours or more and
defrosting will not start.

Controller does not
function.

Controller is faulty.

Replace faulty controller.

Defrosting and refrigerating
operations repeat every 3 or 4
hours.

No trouble with unit.

Storage temperature is out
of in range temperature.

Heat-up does not complete.

Control sensor temperature
does not rise.

Control sensor is defective.

Replace.
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4. PTI (Pri Trip Inspection)

To keep the unit in good operating condition, check adjust or repair the unit when necessary. The following is the checking
items of PTI (an example of container refrigeration unit checklist).

Container refrigeration unit inspection card

Instalied ship name Date of inspection
Container No. Place of inspection
L.oaded cargo Unit Model No.
Customer's Staff Unit No.
) No. 1 (Left side) No. 2 (Right side)
Servise staff Compressor No.
Check | No. Check point Check method Reference value
1 External appearance of importans parts of container Visual -
{(doors, equipment mount, damaged points)
2 | Cleaning interior and exterior of container Visual
3 Checking the smudge of the unit Visual
(air-cooled condenser, evaporator)
4 | Checking penetration between inside and outside of unit | Visual
5 ‘(:geaﬁ::;gat'ejgitatg)e of gas and oil on refrigerant circuit Halide torch
B Checking external appearance of power cable and plug Visual
7 Cleaning drain hose Visual Shall be free from clogging
8 | Checking operation of heat-up function Check operation
9 :’aigll:atened condition of cable glands and monitoring recep- Retighten ?ingahktins:euc{e that they are firmly
10 glt;lgc:ri‘régn%?::enser and evaporator fan motors for vibra- Touch and listen
11 | Checking seal of liquid indicator Check liquid indicator Make sure that it is sealed
12 | Checking for water in refrigerant Chech liquid indicator Dry indication
13 | Checking operation and battery of recorder Visual
14 | Checking operation of each solenoid valve Listen or touch each tube
15 | Checking operation of controller and pilot lamps Raefer check instrument
| _ No. 1|R_JSC_IT[ ] =3y ke
16 | Uit operating current No. 2| R| Y T | Clamp meter —18C v [ nz
17 :Jer;:tsggrs;g.laation Evaporator fan circuit Ma | DC 500V megger 2MO or more
18 | Checking manual defrosting operation Manual defrost switch

checking operation ot defrost termination | No. 1[_]°C | Mount thermistor to completion thermostat

19 | thermostat OFF 40~60°C

{Completing temperature) No. 2[_]°C | mounting position
Visual left or right side air
20 | Checking operation of high pressure control switch cooled condenser fan to be
stopped
Checking operation of H-CUT No. 1 _Jkg/ecm® | Operate the air cooled con- o8k /cm?
high pressure switch OuUT) No. 2[__ ] kg/cm? | denser without fan operation
21
: . , No. 1 j lmmH V | Accomplish pump down by
Fhmkmgowatp:o; LO%L.'FT g use of the stop valve at the | 400mmHgV
oW pressure switc ( ) No. 21 mmHgY | water cooled condenser outlet
Checking switchover from air-cooled . : Condenser fan motor shall oper-
Checking operation | {q watarg-cooled operation Disconnect water coupling ate P
22 | of water pressure Checking switchover from aircooled | Connect water coupling and
switch 1 -
to water-cooled operation supply water Condenser fan motor shall stop
) Checking 400V class Place changeover switch lever
23 Chec!klnghpower operation upward
su changeover
sw?t'f:,f g Checking 200V class Place changeover switch lever
operation downward
, ) ; Operalion_, Automatic
?peratmg Immediately after operation oFerrts_:tlon =0 C [ JHr[ M 0C operation at
24 |1iime starling -18C¢OHrOM ] —18COH OM
Operation starting time [ 1 [ |
Storage . _1ge . . _age
temperature C 18°C Automatic operation at —18°C
Arnbient . .
temperature c in one cycle
25 | | p kg/cm® No 1T _ [ ] COMP OFF
No. 2 ] ] ] M
No. 1
HP kg/cm? (. L] ] COMP ON
No. 2[ ] L] L1 LM
Checking automatic :
26 defrosting operation Defrost time M
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5. Major components and maintenance
5.1 Components related with refrigeration circuit

5.1.1 Compressor Item Unit Value
The Container Refrigeration Unit adopts fully-enclosed _, | Compressor 109/8.2
scroll compressors complete with built-in driving ‘g Compressor shutoff valve flange
motors, so there is no portion where refrigerant can % Fan motor kg=cm/Ib-ft 265/21
possibly leak. However, since they are scroll type, take 5;’ Solenoid valve 30/2.3
care not to rotate the compressors in the reverse = | Expansion valve 250/20.5
direction during operation. " |Fan + Access panel 55/4.3

(1} Dismantling Procedure

To dismantle each compressor, proceed through the

following steps:

1) Remove the compressor front branch.

2) Remove the supply shut-off valve, the return
shut-off valve, the gauge pipe and injection pipe
flare nuts (on the compressor side), and the high
pressure switch.

3) Remove the four lock bolts of the compresser and

Note . Allowable range of tightening torque +10%
5.1.2 Air cooled condenser and evaporator
Of the “cross fin'’ coil type having special corrugated
fins are compact and very efficient in producing
uniform heat exchange efficiency.
Maintenance
Remove the front plate to access the air-cooled
condenser. Remove the access panel to access the
evaporator. For the condenser, be sure to remove the

mount.

4) Turn the compressor 90° counterclockwise so that front branch and wash it in water at PT time.
the terminal box comes in front. ] ,H[I

5) Draw the compressor and mount out of the front H
face unit.

(2) Installation Procedure
Reverse the above sequence. For tightening of bolts,
refer to the tightening torque list.

7 -- im 1

Air cooled condenser

e
iloce:e N .IOJ"P")L‘__J e N

.|II||'m

=
Evaporator

Turn counterclockwise. (Move.)

Sealant 5.1.3 Water cooled condenser (Air/water cooled

type)

Note: After removing the The water-cooled condenser is a double-pipe condenser
injection piping flare nut and adopts specially finned pipe as the cooling pipe,
of suction close valve, be : . . . , : ..

thus being light in weight and compact in size. The
sure to apply sealant . ) \ , .
(KE4SRTV or its inner pipe (cogllng pipe) feeds cooling water, and the
equivalent) before outer pipe refrigerant. Be sure to use fresh water as
tightening it. cooling water,

Replacement procedure of the fusible safety plug

@ Supply shut-off vaive

@ Return shut-off valve When pressure rises abnormally in the system, the

@ Gauge pipe flare nut fusible plug melts itself, so if the fusible plug is melted
@ Injection pipe flare nut check possible causes thoroughly.

® Low pressure switch When fusible plug functions, the centre of the fusible
© Lock bolt plug alloy @ melts, from which the refrigerant jets out.
@ Mount When the flare nut is removed, @ is apt to come out

by pressure and clogs the passage of the refrigerant
outlet, which prevents the refrigerant from jetting out
and also the air from entering. Thus, refrigerant loss is
extremely minimized.

Insert a new @ with @, and tighten the flare nut.
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@ Ball
@ Fusible plug alloy
@ packing

Construction of fusible safety plug

5.1.4 Expansion valve

1) The Container Refrigeration Unit adopts an electronic
expansion valve, which senses the refrigerant
temperature difference between the evaporator inlet
and outlet and automatically keeps the refrigerant
amount optimum to the actual running conditions.
Thus, unlike an auto egualizing expansion valve with a
temperature sensing element, this expansion valve does
not require the adjustment of superheat degree.
However, when installing the coil on the valve, make
sure that the coil bracket's convexity is engaged with
the valve's concavity.

BODY

H

u COIL

5.1.5 Liquid/moisture indicator
This indicator permits checking of flow of the
refrigerant and moisture content in the refrigerant.
@ Moisture content
®

The indicator indicates moisture content by the color at

the center of the window.
Check this indicator during the unit is operating.

Color State ‘

Deep blue Dry

QOrange Wet (moisture contained)
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@ Moisture indicator
@ Corrugated glass

Note: 1.The indicator may appear orange if it has been
exposed to gaseous refrigerant for a long time.
2.The indicator is to be checked at being sealed
with liquid refrigerant after operating for a few
hours.
3.Change of the indicator is influenced by the
temperature of liquid refrigerant. The lower
temperature cause the change of indicator to
take the longer time. :
4.To shorten the time for change of indicator,
raise up the temperature of liquid refrigerant.
@ Flow of the refrigerant
® When the liquid refrigerant is sealed, corrugation on
the sight glass disappears.
® Check

Operation Indic:atozf state

At start | Bubblés appear but liquid refrigerant is
sealed in 30 minutes to an hour after

starting.
During Air bubbles may possibly be created
operation depending on the outside air
temperature.

If bubbles develop continuously, the refrigerant is
possibly running short.

@ Replacement

1) Put the system in "“pump down'' state.

2 ) Turn the sight glass counterclockwise, and remove it
together with the O-ring.

3) Apply refrigeration oil to the new O-ring, and fasten the
sight glass with torque of 705 kg-cm.
(Do not tighten the O-ring excessively. Otherwise, the
0O-ring may be damaged.)

@ Boby
@ Q-ring
@ Sight glass




5.1.6 Dryer
This removes moisture and dust from the refrigerant
while it is circulated. Replace the dryer if it does not
remove moisture or is clogged.
When installing the new dryer, follow the directions
given on the nameplate and do not make any mistake
about the direction of the dryer. (Flange connection
type is option)

Replacement

1) In "pump down'' state (refer to '"Maintenance’’), close @
the compressor suction stop valve.

2) Then, loosen the flares (the flange bolts) at the both
end of the dryer and replace the dryer quickly.

37 Be careful not to get air into the piping on the solenoid
valve side while removing the dryer.

4) After reattachment of the dryer, open the stop valve a Disassembly
little to purge the air in the dryer from the flare 1) The structure of the solencid valve is shown at right.
(flange) on the solenoid valve side and then close it at (For disassembly, checking, and reassembly, refer to
once. this diagram.)

5) Loosen the flare (the flange bolt) on the other side, 2 ) When brazing a pipe to the valve, cool the valve body
turn on the unit ON/OFF switch instantly and open the with a wet cloth. (It is not required to disassemble the
solenoid valve only to purge the air. valve. Remove the coil ass’y from the body.)

6) After completion of the work, open the stop valves to 3) During reassembly, tighten the four bolts x4
its original state and then inspect the system for gas with torque of 50—60 kg-cm.

leakage. Confirm no gas leakage is found.

Parts name
Set bolt (M5)
Spring lock washer {MB)
Name plate
Coil ass'y
Set bolt
Cover ass'y
Spring
Piston

Valve body
Packing
Sleeve

inner ring
Piston ring

5.1.7 Solenoid valves

@ Solenoid valves in the liquid line (20RL1, 2)
20R1, 2 are opened or closed by the signal of the
controller. '
When the current does not flow, this valve is closed,
stopping the flow of refrigerant.

®|®e|s|odce e ®eee|F
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@ Three-way solenoid valve for drain pan heater (2} Replacement of valve body

(20RD1, 2) Before brazing the valve body, remove the coil and
® Model: DHV804DXF braze it while cooling it sufficiently (under 120°C
® Power supply: AC 24V, 50/60Hz (248°F]) ) with water-moistened coith.

The three-way solenoid valve is provided to change the
discharge gas flow to the evaporator.

During chilled or partial frozen operation, the discharge
gas flow to the evaporator directly and during defrosting,
it flows to the evaporator through the drain pan heater.

a, Piping connection

-— (Compressor

Water-moistened
Cloth

—= Evaporator (Not energized)
Drain pan heater-evaporator

{Energized)
T —= Suction piping
(For equalization)

@ Return line solenoid valve (20RS1, 2)
Installed in the return piping at a position close to the
compressor, this solencid vaive operates according to
the inside return or supply air temperature; it closes

b. Replacing method when energized and opens when not energized. Having

(1) Replacement of coil an internal bleed port, the valve allows the flow of

refrigerant even when it is closed.

@ Injection solenoid valve (20RJ1, 2)
Installed in.the:piping through which liquid refrigerant
is injected into the:-compresser, this valve provides the
flow from B to C to thereby allow injection when it is
energized and provides the flow from C to A to thereby
equalize the pressure in the injection portion and in the
return portion when not energized.

__m_

No. | Parts name &
@ | Set bolt (M4) \S =
@ | Spring lock washer (M4) '

. A —
@ Coil ]]:I_:.. c
@ | Washer B —am

S
® | Valve body
B—C when energized.

® | Set screw (M4) C—A When not energized.
@ | Bracket
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5.1.8 Check valve
During hot-gas defrost and heat-up operation, the
refrigerant in the condenser flows reversely to prevent
against over-loading caused by excessive refrigerant.
Replacing points

Check valve

Defrost 3-way solenoid valve

Note the direction of a check valve when it is replaceed

in accordance with the arrow mark on the nameplate.

Braze it while cooling it sufficiently with

water-moistened cloth. -~ .+ -

5.1.9 Compressor Discharge Closing Valve

When opening or closing the tlosing valve, pay

attention to the following.

1) Since the valve stem has hexagonal head, it can
not be operated with the valve key.

2) When spanner or monkey wrench is used, the
ridges of hexagonal head may be deformed. Be
sure to use a socket wrench.



5.2 - Components related with the air system
5.2.1 Fans and motors

@ Specifications

Evaporator Condenser
Type Propeller fan
- Numbers of 6
) CS.
> blades P
_ LX8B | LX5B
Blade diameter $235 $235
$270 | ¢300
: 3 phase squirrel-cage
Type _ .
induction motor
2 Motor output 190/280W(2P) | LX8B | LX5B
S | (Pole numbers) | 25/40W(4P) | U | LW
h Ball bearing, 6203 | Ball bearing, 6204
Bearing Non-contacting Non-contacting
type Rubber seal | type Rubber seal
@ Installation procedure

a, Evaporator fan and motor

b. Condenser fan and motor

-l

$270

ZEH
a0
)
o

LX8B

LX5B

A $286

$315
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@ Replacing method for evaporator fan

Before removing the evaporator fan, loosen the bolts
on the fan motor and remove the motor.

@ Set bolt (M8)
@ Toothed washer (M8)
@ plain washer (M8)
Motor
® Fan

5.2.2 Ventilator

Handling method

1) In case ventilation is not needed:

Set the handle to ""CLOSE'".

D Ventilator cover
@ Handle
@ Nameplate

Firroerig

Y
2} In case ventilation is needed:
Set the handle to "FULL OPEN".

D

@ Air inlet
® Air outlet



5.3 Functional electric parts

5.3.1 High pressure switch (63H1, 2)
This switch causes compressor to stop, as the
operation pressure of the unit has risen abnormally.
Thus HPS is adapted to stop the compressor if the
high pressure has gone up above its set value due to
failure of condenser fan, obstructive passage to cooling
water, etc.

5.3.2 Low pressure switch (63L1, 2)
When low pressure is lower than the predesigned value
due to measured pump-down during defrosting or
heat-up operatjon, this switch switches over the
solenoid valve, detecting termination of measuring

5.3.3 High pressure control switch (63H5, 6)
If the ambient temperature is low during air cooled
operation, one out of two condenser fans are turned off
so that the high pressure should not fall. (As for more
details, refer to “"high pressure control'’)

5.3.4 Pressure Switch for Refrigerant Pressure

Control

During water-cooled operation with only one
compressor active, there are times when the non-active
circuit evaporator internal pressure rises excessively. If
this is the case, this pressure switch will go OFF (with
its contacts breaking), thereby stopping the Container
Refrigeration Unit. (For more information, refer to
“Operation Modes'' and ""Refrigerant Pressure Control’”’
elsewhere in this manual.)

High pressure switch (63H1)

High pressure switch (63H2)

Pressure switch for high pressure control (63H5)
Pressure switch for high pressure control (63H6)
Pressure switch for refrigerant pressure control (63H3)
Pressure switch for refrigerant pressure control (63H4)

OO

5.3.5 Water pressure switch (63W)
(Air/water cooled type)
This switches over air and water cooled modes. if
coolig water flows and water pressure rises above a
preset water pressure at the inlet, the contact is turned
off to stop the condenser fan motor and water cooled
operation will start.

SN

5.3.6 Evaporator inlet and outlet sensors
(Thl, 2, 3, 4)

These sensors detect the coolant temperature at the
evaporator inlet and outlet, and control the degree of
superheat referring to the difference of inlet and outlet
femperatures.
As for the evaporator inlet and outlet sensors, pay
special attention to the insulating material of the
compressor suction pipe.
When the insulating material has been unintentionally
removed, or when the sensor maintenance has been
carried out, be sure to mount the insulating material.

(Moldes commonly used for both air cooling and water cooling)
(Moldes commonly used for both air cooling and water cooling)



5.3.7 Electronic temperature recorder (DER8801) @ Specifications
This recorder records supply or return air temperature
in the container by the switching signal for FROZEN/
CHILLED mode. In addition, the detective function for
abnormality of the sensors and the calibration function
are provided.

Model : DER8801
Power supply :
AC22V 50/60Hz .
Recording method : Pressure sensing type
Recording temperature range : —30.0°C~+25.0°C
(—22°F~+77°F)
Recording chart : Circular 8inch Disk type pressure
sensible paper
(Graduation 1/1°C)
(Corresponding to PSD-217C (REV. A) of PARTLOW
CO.)
® Driving method for recording chart :
Timer (Quartz motor+Reducing gear) 31 days

per rev.
Driving source for quartz motor : Dry battery (DC
1.5V)
Corresponding to JISC8501 ---+---- sum2

EEC .................. R 14
Life ; Approx. 1 year
(Confirmed by the remaining
volt indicator)
@ Recording pen driving method : Driven by the puise
motor
@® Sensors:
—S. S.: For recording supply
air temperature
R. S.: For recording return
— air temperature
@® Indication-LED
Recording temperature  Supply air
—Recording temperature Return air
—Alarm sensor

Thermistor

DER3801 Note : Recording accuracy

Accuracy of the recorder body and sensor is as shown
below. Adjustment of the recorder body.only by the
calibration is possibie.

%) '(::::rzl:ligr;nbutton Recording Accuracy °C

S o temperature range Body Sensor Total

@ Remaining V indicator

@ Pen lifting arm 25°C~-10°C T1i0 +1.0 *2.0

® Dry battery 10°C~—15°C +0.5 +0.3 +0.8

® Inspection window for checking of quartz motor running —15°C~~—30°C *1.0 *1.0 *2.0

@ Chart nut

Quartz clock

® Pen

@

Adjust volume
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2 Components and electric wiring diagram

1) Components

Names of components

Positions to be attached

Recorder body

Inside control box

Return air sensor

Suction part of evaporator

Supply air sensor

Discharge part of evaporator

PCB for external
signals

inside control box
Back of electronic temperature
recorder

Transformer for
electronic temperature
recorder (220V/22V)

Inside switch box

Fuse (3A)

Inside switch box

2) Wiring diagram
DER8801

Recording
2An50F Npuls

Exlernal switching
sagnals [or recarding  Powar supply
sensor RET/SUP

a4 5 B 7 & % o0 1l 12 13

AC22Y

P-GONTR }

TBS

RETURN SUPPLY:

RECORDER
SENSOR

DER /0 8101

Frinted

external

signals Nz

=M poard lor N1[---

-

2 o E POWER
2w ov | TRANS

P

S £ RIS
FUSE 24

_ s .

I I

1 1

ACZa0V
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1)

Checking the indications of the recorder
{Calibration)
This recorder can be checked for its switching function
for recording sensors and temperature indication
functions regardless of inside temperature, and ¢an be
adjusted. '
Switching function for recording sensors
Manipulate the set point of the controller and check
whether the recording sensors can be switched over
from RETURN (Frozen) to SUPPLY (Chilled) and vice
versa with operation of the LED on the recorder.
® Chilled mode \
(Temperature setting above —2.9°C (+26.8°F))
---Supply air temperature is recorded.
® Frozen and partial frozen modes
(Temperature setting below —3°C (+26.6°F))
---Return air temperature is recorded.
DER8801

@ @

- \%ﬁ PUSH RECORD@ALARM
© ©
SUP RET
CALIBRATION
"
CLo‘?[K BATTERY*% -

@ Calibration button
@ Adjust volume
3 Push button

—
| —

”




2) Calibration

(DER8801)

Calibration can be made stepwise by pushing the

CALIBRATION button. The second push on the button

indicates 0°C,

the second push —20°C,

and the third push +20°C. The fourth push brings the

recorder back to the regular recording mode.

When the button is kept depressed, the then

temperature is held. 30 seconds after releasing the

button, the regular recording mode is resumed.

@ Adjustment is required when indication error
exceeds +£0.5°C. In this case, manipulate the
adjusting volume.

® Zero adjustment

Turn it clockwise, and temperature

indication falls.

{about —21.5°C is indicated when it is

turned fully clockwise at —20°C)

Turn it counterclockwise, temperature

@ indication rises.

{about —16.5°C is indicated when it is
turned fully counterclockwise at —20°C)

@® Span adjustment

Turn it clockwise, and temperature
indication falls.

{(About +14°C is indicated when it is

fully turngq cloqkwise at +20°C in zero
adjustmerit) "
Turn it counterclockwise, temperature
indication rises.

(About +21.5°C is indicated when it is
fully turned counterclockwise at +20°C

in zero adjustment)

Notes :

1.

The recording pen is adjusted to suit PSD-217C (REV.
A) recording chart or similar kinds.

Do not use recording charts which are not
corresponding to PSD-217C (REV. A).

. Do not adjust span when charts which are not

corresponding to PSD-217C (REV. A) are used.

. Do not adjust the recording pen while transporting

goods.

. When the power is supplied, the pen vibrates

momentarily and will return to its original position
because of the recording characteristics, but this is not
a sign of trouble.
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@ Temperature recording while the power switch is
turned off (DER8801/DER8702)
When the power switch is turned off, the pen shakes
out of the periphery of recording paper.
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® Indicating functions of LED
The LED light up in accordance with the states of
power supply, and recording sensors as shows below.If
the 24V signal from the controller is turned on (chilled
mode), LED for SUP lights up and if it is turned off
(partial frozen and frozen modes), LED for RET lights

up.

COMMERCIAL POWER
SUPPLY

ENERGIZED

SELECTOR
SWITCH % 1

AUTO

SENSOR SELECTOR
MODE

Chilled operation mode

Frozen/ partial frozen
operation mode

SUP

RET

RECORDING
TEMPERATURE

SUP

RET

SUP

RET

SUP SENSOR

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

RET SENSOR

Normal

Abnormal

Nermal

Abnormal

Norma|

Abnermal

Normal

Abnormal

Normal

Atnormal

Normal

Abnormal

Normal

Abnormai

Normal

Abnormat

SUP

O

O

O

@

AY1dSId 31

DER
8801

RECORD

RET
RECORD

ALARM

DER
8701
(8702)

SUP
RECORD

RET
RECORD

SUP

ALARM

RET
ALARM

L BN NN BECOHN BN
® & e O\ e ¢
® O @& O|0|®
e O|® O(Cle®

e 6 O e e O
CHN REORN NNORNG)
® e OO0 (@ O
O @|C | ®)0 0

e e @O

e e|®|O

| 0|@e|O
®|0|@®|0

e ® O e
ONN NEONN
®|® O e
ONE NEORN

COMMERCIAL POWER
SUPPLY

DE-ENERGIZED (operate by buck-up battery)

SELECTOR
SWITCH 1

AUTO

SENSOR SELECTOR
MODE

Chilled operation mode

Frozen/ partial frozen
operation mode

SUP

RET

RECORDING
TEMPERATURE

RET

RET

SUP

* RET

SUP SENSOR

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

Normal

Abnormal

RET SENSOR

Normal

Abnermal

Normal

Abnormal

Normal

Abnormal

Noarmal

Abnormal

Normal

Abnormal

Normai

Abnormal

Normal

Abnormal

Normal

Abnormal

SUP
RECORD

DER
8801

RET
RECORD

ALARM

SUP
RECORD

RET
RECORD

AVY1dSId d3d1

DER

8701

(8702) | SUP

ALARM

RET
ALARM

O

O

O

O

 BEONN NN

 BNONN NN

ORN NN BN

ONNE NN BN

O Light up
O Blink
® Goout

¥1 DER 8801 is not provided with a change-over switch.

The record sensor is automatically switched according to the measured chamber temperature.
When the commercial power supply is turned off, all LEDs of DER 8702 and DER 8701 go out.
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@ Thermistor sensor temperature characteristics
(Temperature vs resistance characteristics)

Temperature Standard Allowable range
pae re5|i1:£allnce MIN. MAX.
—30 53.65 51.89 55.48
—25 41.27 40.18 42 .40
—20 32.01 31.36 32.68
—15 25.03 24.67 25.40
-10 19.72 19.44 20.00
-5 15.64 15.43 15.36

0 12.50 12.34 12.67
5 . 10.05 9.926 10.18
10 8.139 8.038 §.241
15 6.629 6.515 6.745
20 5.431 5.312 5.552
25 3.474 4.357 4.595
30 3.707 3.594 3.823

Note) when the detected temperature by the thermistor
sensors becomes above 60°C (about 1.3k{} or fower)
or below —40°C (about 93.1kQ or higher), the
abnormal displays are shown in the electronic
recorder.

5.3.8 Hour meter (HM) (Option)

@ Specifications -

® Model : TH-1327

@® power supply : AC24V

The hour meter is supplised as an optional equipment
to integrate the operation time of compressor.

‘It has 6-digit indication. One decimal count is 6
seconds.

=
/

Connecting terminal

Size of mounting hole

b:—[i47’:3:?4>|



5.3.9 Phase sequence controller (47)

@ Specifications

® Type: PR8601

@® Power supply: 190~200V 50Hz

200~220V 60Hz

The phase sequence controller opens or closes the
magnetic contactor for changing-over of phases,
detecting phases, R. S. T. in the power supply to
prevent the fan motor from reverse turning.
The integrated microcomputer detects voltage of each
phase and phase order and operates as tabulated

below.

State of power subol Relay Relay Between terminals Between terminals
ot power supply RY1 RY?2 1-2 1-3
De-energized period OFF OFF No continuity No continuity

Proper phase ON OFF Continuity No continuity
::,: Wrong phase OFF ON No continuity Continuity
UE. Single phasing
2 before supplying OFF OFF No continuity No continuity
'g‘, power
> : hasi
e Smgle P asutng . State before single phasing is retained.

during energization

Note: Single phasing can be judged only on the power supplying side, but not on the load side.

Checking method for operation

Exchange the power sources and check that the
microcomputer operates as tabulated above. {f not,
replace the phase sequence controller.

Cautions for replacing the switch

Correctly connect each terminal in accordance with the
wiring diagram. If not the switch may be burnt, or the
microcomputer becomes erratic.

4 —7 . 5pHoles
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5.3.10 Electronic Controller (23A)

@ Specifications

@Supply voltage : 24VAC, 50/60Hz
@ Temperature setting range: ~30.0°C~+25°C
(—22°F ~+77°F}
@ Sensor/thermistor/temperature sensing element
SS: for supply air temperature control
RS: for return air temperature control
EVI1-2: for the detection of heat exchanger
inlet refrigerant temperature
EVO1.2: for the detection of heat exchanger
outlet refrigerant temperature
@Electronic timers ‘
Defrost timers: short (within "'In-range’’) long (beyond
"In-range’’) backup
“In-range'” mask
Delay timers: evaporator fan switching
compressar start
evaporator fan start
Control timers: freezing capacity lower limit mask
timer freezing capacity upper limit
mask timer
@OCutput
ON/OFF relays
CS1 (for compressor No.1)
C52 (for compressor No.2)
CF1 (for condenser No.1 fan)
CF2 (for condenser No.2 fan)
EFH (for evaporator fan High)
EFL (for evaporator fan Low)
LS1 (for liguid solenoid valve No.1)
LS2 (for liquid solenoid valve No.2)
INJ1 (for injection solenoid valve No.
1}
INJ2 (for injection solencid valve No.
2)
DS1 (for defrost 3-way solenoid valve
No.1)
DS2 (for defrost 3-way solenocid valve
No.2)
SV1 (for return.side solenoid valve
No.1)
SV2 (for return side solenoid valve
No.2)
IRS (for “In-range’ lamp)
DFS (for ‘'Defrost’” lamp)
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@Indicators
Digital temperature display
SUPPLY AIR TEMPERATURE
RETURN AIR TEMPERATURE
CHECK
Light emitting diodes (LEDs)
COMP. RUN
DEFROST OPERATION
IN-RANGE CONTROL
SUPPLY AIR TEMPERATURE
RETURN AIR TEMPERATURE
CHECK (---flashes against a fault/error)
@Backup capabilities
Compressor backup operation
Sensor backup (supply air temperature, return air tem-
perature, refrigerant temperature at heat exchanger
inlet/outlet)
Evaporator fan motor backup operation
@Control capabilities
High pressure regulation in air-cooled operation
High pressure protection in water-cooled operation
“In-range’’ masking
@Control (PID) constant
The applicable model is set to LX5B or LX8B according
to the setting of SW3 on the rear side of display PCB.

Setting of SW3 | Model
1 LX8B
LX5B




@ ‘Operating Instructions——Controls and Indicators
1) Temperature setting
@5et the set point selector, provided at the controller
indication section, to the specified temperature. -
Setting range: Variable between —39.9°C and +39.
9°C(—39.8°F and +103.8°F). How-
ever, a setting hetween —30.1°C and —
39.9°C(—22°F and —39.8°F)is regard-
ed as —30°C(—22°F); a setting
between +25.1°C and +39.9°C(+77.
2°F and +103.8°F)is regarded as +
25°C(+77°F).
Do not forcibly stop the switches. When
setting the set point selector, be sure that all
numbers appear perfectly in the window.
The 10°C digit has only four alternatives: 0, 1,
2, and 3. Do not forcibly operate the switch.
Avoid accessing the set point selector except
when selecting the set point.
If your selected temperature is beyond —30°C
or +25°C(—22 or 77°F), the CHECK lamp
will flash to prompt you to select CHECK
mode by pressing the indication selector (IND.
SELECTOR) pushbutton. When you have
done so, message ''E. SPO’" (set point beyond
the range) Will appear. In this case, the unit
will operate regarding the set point as —30°C
or +25°C(—22°F or +77°F). The CHECK
lamp will go off when you re-select a tempera-
ture between —30°C and +25°C{(—22°F
and +77°F).
2} Measurement of Supply/Return Air Temperatures
@®You can have the supply or return air temperature
displayed by pressing the indication selector push-
button
(IND. SELECTOR) so that the "SUPPLY" or
“"RETURN' LED, at the left of the digital temperature
display comes ON.
“SUPPLY"...... Supply air temperature
"RETURN"-:---- Return air temperature
NOTE) Message "E' will appear in the "SUPPLY"
position if the supply air-temperature sensor
(SS) is faulty; the "RETURN" position if the
return air temperature sensor (RS) is faulty.
At the same time, the CHECK lamp will flash
to prompt you to select CHECK mode; when
you have done so, message "E.—01" (supply
air temperature senscr) or "E.—02" (return air
temperature sensor) will appear.

Note 1:

Note 2:

Note 3:

Note 4:
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3) Operation Mode and Control Sensors
The unit automatically switches the operation mode
and the control sensors depending on the temperature
set point.

—10.1°C(—13.8°F ) or lower
@Freezing mode

The following lamps will come ON:

——FROZEN MODE

(a)

—~——RETURN
(b) Between —3°C and —10.1°C (+26.6°F and 4+ 14°F)
or lower

@Partial freezing mode
The following lamps will come ON:
——PARTIAL FROZEN MODE
——RETURN
Between —2.9°C+20.0°C{+26.8°F and +6B°F)or
lower
@Chilling mode
The foliowing lamps will come ON:
——CHILLED MODE
—SUPPLY
(d) +20.0°C(+68°F)or lower
@High-temperature chilling mode
——HI CHILLED MODE
—SUPPLY
4) Display Functions
(a) Operation State Display
@COMP ---... ---COMpressor running
@DEF - vevenniee defrost operation
@IN RANGE ---proper temperature[Control sensor
temperature is within +2°C (+3.6°F)
of the set point.]

()

{b) Alarm Display
@®When the CHECK lamp is flickering, select CHECK
mode by pressing the indication selector pushbutton
.(IND. SELECTOR), and the digital display will show
one of the error/fault messages listed on the follow-
ing pages. In the case multiple errors/faults have
occurred, the display will show the applicable mes-
sages one by one each time you press the indication
selector pushbutton (IND. SELECTOR).



System Error Messages

In the event a system error/fault has occurred, the digital display will show an error message with the CHECK LED
flashing or staying lit. Error messages are listed in the following table. In the case multiple errors/faults have occurred,
the digital display will show the applicable messages in accordance with the priority numbers shown in the table.

No. Priory Error Message Description
Indicates that COMP1 has failed in pump-down by 120-second LPS in refrigerant
. E.Pdl measuring mode. This error message will keep displayed till pump-down by LPS
succeeds at the next refrigerant measurement time.
Indicates that COMP2 has failed in pump-down by 120-second LPS in refrigerant
2. E.Pd2 measuring mode. This error message will keep displayed till pump-down by LPS
succeeds at the next refrigerant measurement time.
3 E—01 Indicates that the supply air temperature sensor (8S) is abnormal. The message will be
’ automatically reset when the sensor turns normal.
4. E—02 Indicates that the return air temperature sensor (RS) is abnormal. The message will be
automatically reset when the sensor turns normal.
Indicates that the evaporator inled temperature sensor (EVI1) of circuit 1 is abnormal.
5. E.EI1 . .
The message will be automatically reset when the sensor turns normal.
Indicates that the evaporator inlet temperature sensor (EVI2) of circuit 2 is abnormal.
6. E.EI2 . .
The message will be automatically reset when the sensor turns normal.
Indicates that the evaporator outlet temperature sensor (EV01) of circuit 1 is abnormal.
7. E.EO1 : :
The message will be automatically reset when the sensor turns normal.
Indicates that tfhe evaporator outlet temperature sensor (EV02) of circuit 2 is abnormal.
8. E.EQ2 . :
The message will be automatically reset when the sensor turns normal.
Indicates that an abnormality has occurred in the compressor of circuit No. 1. Operation
9. ECP1 differs depending on whether or not the abnormality occurred after the compressor
operated continuously for 30 seconds from power-ON. The error message will keep
displayed till power reset is made. .
Indicates that an abnormality has occurred in the compressor of circuit No. 2. Operation
10 ECP2 differs depending on whether or not the abnormality occurred after the compressor
i operated continusly for 30 seconds from power-ON. The error message will keep
displayed till power reset is made.
Indicates that an abnormality has occurred in air-cooling fan 1. Once this message has
11. E.CF1 appeared, the fans of that circuit will keep masked against energization till power reset is
made.
Indicates that an abnormality has occurred in air-cooling fan 2. Once this message has
12. E.CF2 appeared, the fans of that circuit will keep masked against energization till power reset is
made. .
Indicates that an abnormality has occurred in evaporator fan 1. Once this message has
13. E.—F1 appeared, evaporator fan 14 will keep masked against energization till power reset is

made.
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No. Priority Error Message Description
' Indicates that an abnormality has occurred in evaporator fan 2. Once this message has
14, E.—F2 appeared, evaporator fan 23 will keep masked against energization till power reset is
made.
Indicates that an abnormality has occurred in evaporator fan 3. Once this message has
15. E.—F3 appeared, evaporator fan 23 will keep masked against energization till power reset is
1 made.
Indicates that an abnormality has occurred in evaporator fan 4. Once this message has
16. E.—F4 appeared, evaporator fan 14 will keep masked against energization till power reset is
made.
Indicates that the electronic expansion valve coil for circuit 1 has short-circuited or
17. E.2E1 opened. Once this message has appeared, the refrigerator of that circuit will keep
disabled till power reset is made.
Indicates that the electronic expansion valve coil for circuit 2 has short-circuited or
18, E.2E2 opened. Once this message has appeared, the refrigerator of that circuit will keep
disabled till power reset is made.
19, EHDS Indicates that MDS has been ON for 110 seconds since the end of defrosting. This
message will be automatically reset when MDS has gone OFF.
Indicates that the set point selector is set to a value beyond the controllable range. This
20, E.SPO message will be automatically reset when the set point selector is set to a value within
the controllable range. :
Indicates that the set point selector read-in data is in a pattern that is impossible under
21. E.SP normal conditions. This message will be automatically reset when the data is returned to
a normal pattern.
Indicates that the read-in data of rotary switch 3 is in a pattern that is impossilbe under
22, E.PID normal conditions. This message will be automatically reset when the data is returned to
a normal pattern.
/-segment LED display patterns (red light)
0 1 2 4 5 6 7 8 9 A B C D
E F G 1 L N O P S U Z —
EIFISHTIL nlaPSU - -
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@ .Control Sensor Backup Operation
1) Freezing (F) Mode
{1)  When the supply air temperature sensor (SS) is abnormal;
@The controller only displays error message "E.—01"' because of no influence on control.
{2) When the return air temperature sensor (RS) is abnormal:
@The controller performs temperature control by adding +5.0°C to the value of the supply air temperature sensor
(8S).
@It also displays error message "E.—02".
(3) When both sensors (SS and RS) are abnormal:
@®The controller displays error messages "E.01"" and “"E.—02"".
@For the defrost interval, the controller uses the interval set with the long defrost timer.
2} Partial Freezing (PF) Mode
(1) When the supply air temperature sensor (SS) is abnormal:
@The controller oniy displays error message "'"E.—01"" because of no influence on conirol.
(2) When the return air temperature sensor (RS) is abnormal:
@®The controller performs temperature control by adding +2.0°C to the value of the supply air temperature sensor
(89).
@It also displays error message "'E.—02"".
(3) When both sensors (SS and RS) are abnormal:
@ The controller turns OFF all relays except the mode output relay (MS) and maintains this state till either
temperature control sensor turns normal. .
@The sensor error messages will be automatically reset.
@®No defrosting.
3} Chilling (C)/High-temperature Chilling (HC) Mode
(1) When the supply air temperature sensor (SS) is abnormal:
@The controller performs temperature control by adding —2.0°C to the value of the return air temperature sensor
(RS).
@it also displays error message “'E.—01"".
(2) When the return air temperature sensor (RS) is abnormal:
@For evaporator fan operation, the controller performs temperature control by adding +5.0°C to the value of the
supply air temperature sensor (SS).
@it also displays error message "'E.—02"".
(3) When both sensors (SS and RS) are abnormal:
@®The controfler turns OFF all relays except the mode output relay (MS) and maintains this state till either
temperature control sensor turns normal.
@®The sensor error messages will be automatically reset.
®No defrosting. ’
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@ Heating Sensor Backup Operation
1) Freezing (F) Made
(1} When an evaporator inlet temperature sensor (EVI*) is abnormal:
@The normal circuit is used as the main (active) circuit (where defrosting is performed).
@In the case of two-unit operation, the controller controls heating so that the corresponding evaporator outiet
temperature senser (EVO *) is SP-10-+3SH.
(2) When an evaporator outlet temperature sensor (EVO*} is abnormal:
@The normal circuit is used as the main (active) circuit (where defrosting is performed).
@In the case of two-unit operation, the controller controls heating so that the corresponding evaporator inlet
temperature sensor (EVI*) is SP-10.
(3) When both inlet and outlet sensors of an evaporator are abnormal:
@The normal circuit is used the main (active) circuit (where defrosting is performed).
@In the case of two-unit operation, the controller controls heating by use of the normal circuit evaporator
temperature sensor values.
2) Chilling (C)/Partial Freezing (PF)/High-temperature Chilling (HC) mode
{1) When an evaporator inlet sensor {EVI*) is abnormal:.
@®The normal circuit is used as the main circuit (where defrosting is performed). The abnormal circuit is stopped or
used for refrigerant measuring & heating operation.
(2) When an evaporasor outlet sensor (EVO * ) is abnormal:
@®The normal circuit is used as the main circuit (where defrosting is performed). The abnormal circuit is stopped or
used for refrigerant measuring & heating operation. '
(3) When both inlet and outlet sensors of an evaporator are abnormal.
@The normal circuit is used as the main circuit (where defrosting is performed). The abnormal circuit is stopped or
used for refrigerant measuring & heating operation.



Operation Pattern 1: freezing mode

Freezing mode: —30°C=SP< -10°C

Sensor Temperature

Freezing mode: RS sensor

Qutput
cs1 ON LOFF 17 L M
CS2 .gﬁﬁ ON | l .............. | l .............. | l
INJ1 ON | OFF 1 Lo | N l ¥
INJ2 QﬁfT ON L ............. ’ l .............. | lmmmmJ l
LS1 ON kR o
LS2 OFFT N | R R ol
SV1 OFF
SV OFF
DS 1 OFF
DS2 OFF
cr on L A e M
EFL ON
EFH OFF
EV1 215PLS OPLS {fully-closed)
EV2 PID control

PID control

SP-2% SP+2C

IRS OFF o oN T

SP—-1%T SP+1%T
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Operation Pattern 2: chilling/partial chilling mode

Chilling Mode: —3°C <SP <20°C
Partial Chilling Mode: —10°C=SP< —-3°C

Chilling mode: 55 sensor
Sensor Temperature Partial chilling mode: RS sensor
SP+1. 5C
SPH1 5C
SpP
SP—Q. 5C
Output
CS1 ON
€S2 OFF i T 0N
INJ1 ON
INJ2 OFF T oN
LS1 ON
Ls2 OFF T on
sV1 OFF T on
SV2 OFF T on
DS2 OFF T 0N
CF ON
EFL OFF 25°%C 30C
...................... \I/ _T ON
25°C 30¢C
EFH T \L OFF
ON I..
EVI 215PLS PID control
EV2 480PLS (fully-closed)
OPLS (fully-closed)
SP-2%C SP+2%C
IRS OFF . .. LT o T )
SP-17T SP+1%C
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Operation Pattern 3: high-temperature chilling mode High-temperature Chilling Mode: 20°C =8P <25°C

Sensor Temperature High-temperature chilling mode: $S sensor
SP+1. 5C
SP+Q. 5C
SP
SP—0. 5C
105 104
Qutput
Cs1 ON Lorr T .1
Cs2 OFF
INJ1 ON LoFF T, .1
INJ2 O .
LS1 ON LOFF T | ... T
LS2 o
‘ OF
SV1 OFF 11 ... T 1T on
sV OFF
OFF
DS1 TN
DS2 orF :
CF ON L.orr T ] 1T
25T 30°C
J ON
25T 30°C
EFH
onT. o N OFF
Latest opening degree retention
215PL PID , PID 480
EVI S control control PLS PID control
' Latest opening degree retention
EV2
OPLS (fully-closed)
SP—-2%C SP+2%C
IRS OFF Lo o T
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