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Enclosure Climate Technologies

Enclosure Climate Control Unit Assembly Instructions
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2. ZARSH
—— ECC225 ECC320
s ECC225 | ECC225P | ECC225Q | ECC320 | ECC320P | ECC320Q
THE 30200509 | 30200518 | 30200527 | 30200510 | 30200519 | 30200528
HSTHEW (135135 ) 225 320
HATIEW (135150 180 260
SEFEINZEW (135135 ) 202 258
JEFETIZEEW (L35L50) 253 322
i R134a/60g R134a/70g
FERE"C 20-55 20-55
BREFBEV 230 230
BUESIERHZ 50Hz 50Hz
AV 220-240 220-240
HMERTWxHxDmm 300x560x155 300x560x155
EEKg 18 | 19 | 18 19 | 20 | 19
PHIRER IP54 P54
IRESR 55dB(A) 55dB(A)
RS kpmeE | sERwE | weg | rmmez | aaRzz | ey
ECC225/320/225Q/320Q5MEE: ECC225/3202FFALE: ECC225Q/320Q&EFF3LE:
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R ECC500
s ECC500 ECC500P ECC500Q
e 30200575 30200576 30200577
SISTNZE W (L35L35) 500
#8Th W (L35L50 ) 400
WFEINEE W ( L35L35) 304
HETHZ W (L35L50 ) 380
SR R134a/100g
IR °C 20-55
R V 230
EESER Hz 50Hz
SR V 220-240
SMERTWxHXDmm 300x580x157
i kg 25 | 26 | 25
FPER P54
IRSER 55dB(A)
ZEHR R | SMERTE | FiZE]
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— ECC680 ECC825
mE ECC680 | ECC680P | ECC680Q | ECC825 | ECC825P | ECC825Q
TR 30200511 | 30200520 | 30200529 | 30200512 | 30200521 | 30200530
HSTHEW (L3535 ) 680 825
HISTHEW (135150 ) 540 620
EHFETHEW (135035 ) 331 368
EFETNEW (L35L50) 414 260
Sl R134a/300g R134a/360g
INEREC 20-55 20-55
AR EY 230 230
EESERHZ 50Hz 50Hz
BESEV 220-240 220-240
JHER T WxHXDmm 330x860x173 330x860x173
EEKg 37 | 38 | a7 39 | 40 [ 30
WP 1P54 1P54
IBEER 55dB(A) 55dB(A)

ZEH wpmzs | MrEnee | meg | knmzs | satzz | zey
ECC680/825/680Q/825Q4MZEI: ECC680/825%45FT7LE: ECC680Q/825QZ4FFFLE!:
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RIS ECC1100 ECC1500

A ECC1100 | ECC1100P | ECC1100Q| ECC1500 | ECC1500P | ECC1500Q
s 30200513 | 30200522 | 30200531 | 30200514 | 30200523 | 30200532
HISTHERW ( L35L35) 1100 1500
HSTHZRW ( L35L50) 850 1200
THFEINERW (L35L35) 515 589
TEFEIDERW ( L35L50) 644 736
3 R134a/4309g R134a/550g
TEREC 20-55 20-55
EEREV 230 230
FEEHz 50Hz 50Hz
BETEV 220-240 220-240
HMER T WxHXDmm 450x1250x185 450x1250x185
kg 53 | sa [ 53 ss | se | s
lyagiaksd IP54 1P54
=== 58dB(A) 58dB(A)
=R pmima | sanwg | mey | eomes stz | xey

ECC1100/1500/1100Q/1500Q §MiZ : ECC1100/1500Z25FF7,E :  ECC1100Q/1500Q ZEFFFLE :
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FEEEIE ECC2000 ECC2500

e ECC2000 | Ecc2000p | Ecc2000q | ECc2s500 | Ecc2soop | Ecc2s00Q
= 30200515 | 30200524 | 30200533 | 30200516 | 30200525 | 30200534
#I/STH=RW ( L35L35) 2000 2500
FSTHERW ( L35L50) 1500 2000
THFEIDERW (L35L35) 828 957
THFEINERW ( L35L50) 1035 1196
e R134a/1050g R134a/11269
NERE"C 20-55 20-55
EERREV 230 230
AESIEEHZ 50Hz 50Hz
BEEEV 220-240 220-240
IMEZRTWxHXDmm 450x1502x235 450x1502x235
EiKg 65 | e | s 67 | e | 67
FEIPER IP54 1P54
EEER 58dB(A) 58dB(A)
ZEHR ppma | sEnag | mew | eeamss [ suzez | zey

ECC2000/2500/2000Q/2500Q4 M : ECC2000/2500%2FF7/8 :  ECC2000Q/2500QEEFFFE :
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=ame ECC3200 ECC4300

A ECC3200 | ECC3200P| ECC3200Q | ECC4300 | ECC4300P | ECC4300Q
TRE 30200517 | 30200526 | 30200535 | 30200536 | 30200537 | 30200538
HATHERW ( L35L35 ) 3200 4300

#ISTHERW ( L35L50) 2500 3400
PSEETHERW ( L35L35) 1049 1380
EFEINEEW (L35L50) 1311 1725
oy R134a/1200g R134a/1300g
IREREC 20-55 20-55
EERBEV 230 230
EESTERHZ 50Hz 50Hz
BEEEV 220-240 220-240
HMEZRWxHxDmm 485x1550x320 485x1550x320
EEKg n | 2 | n | 1 | 13
WP, 1P54 P54
IRELR 60dB(A) 60dB(A)
ZEHR Frmeg | sERwE | B | ez [Midzxz | ey

ECC3200/4300/3200Q/4300Q4MiH :
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control units
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CAUTION

Under the condition of heavy dust, oil
or dense fluff, make sure the filter is
regularly cleaned(twice per month is
suggested); Otherwise the unit
performance will be affected.

#£%:800-888-1990 400-779-8809
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Electrical connection

Regular operations

Working principle
Maintenance/care

Quality warranty

Electrical schematic diagram
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1. Application
Enclosure cooling unit is specifically designed to cool the outdoor cabinet. It protects the inside
costly components sensitive to temperature by dispersing heat load out of the cabinet and is particularly
suitable for the condition under the temperature range from 35°C to 55°C, with the effect surpassing other
heat dissipation items such as air/air heat exchanger and filter fan unit.

2. Technical data and cutout drawing

Model# ECC225 ECC320

col. ECC225 ECC225P | ECC225Q ECC320 ECC320P | ECC320Q
ID# 30200509 | 30200518 | 30200527 | 30200510 | 30200519 | 30200528
cooling output W(L35L35) 225 320
cooling output W(L35L50) 180 260
power consumption W(L35L35) 202 258
power consumption W(L35L50) 253 322
refrigerant R134a/60g R134a/70g
Ambient temperature(°C) 20-55 20-55
rated voltage(V) 230 230
rated frequency(Hz) 50Hz 50Hz
Range of operation(V) 220-240 220-240
DimensionWxHxD(mm) 300x560x155 300x560x155
weight (Kg) 18 | 19 | 18 19 | 20 | 19
Protection category 1P54 1P54
Noise level 55dB(A) 55dB(A)
Fitting semi—recessedl external | boltless semi—recessedl external | boltless

ECC225/320/225Q/320Q dimension drawing: ECC225/320cutout drawing: ~ ECC225Q/320Q cutout drawing:
300

300 155

18
= T 264 264
00 * ™ . .
©
% ’
260

T S 7

560
560
530
530

H
il

—
]
ECC225P/320P dimension drawing & cutout drawing : 300
300 155

560
560
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Model# ECC500
col. ECC500 ECC500P ECC500Q
ID# 30200575 30200576 30200577
cooling output W(L35L35) 500
cooling output W(L35L50) 400
power consumption W(L35L35) 304
power consumption W(L35L50) 380
refrigerant R134a/100g
Ambient temperature(°C) 20-55
rated voltage(V) 230
rated frequency(Hz) S50Hz
Range of operation(V) 220-240
DimensionWxHxD(mm) 300x580x157
weight (Kg) 2 | 26 | 25
Protection category IP54
Noise level 55dB(A)
Fitting semi-recessed | external | boltless
ECC500/500Qdimension drawing: ECC500cutout drawing: ECC500Qcutout drawing:
300 157 11 =
T 278 266
— il
I
L] 5
266 pite 17
ECC500P dimension drawing & cutout drawing :
300 157 o 300
’x/\bq
S
*
A8 S
S 205 I
s 230
et =30
q 2
=
L35 539 CL;T

HTTP://WWW.LEIZIG.COM

17



Model# ECC680 ECC825

col. ECC680 ECC680P ECC680Q ECC825 ECC825P ECC825Q
ID# 30200511 | 30200520 | 30200529 | 30200512 | 30200521 | 30200530
cooling output W(L35L35) 680 825
cooling output W(L35L50) 540 620
power consumption W(L35L35) 331 368
power consumption W(L35L50) 414 460
refrigerant R134a/300g R134a/360g
Ambient temperature(°C) 20-55 20-55
rated voltage(V) 230 230
rated frequency(Hz) 50Hz 50Hz
Range of operation(V) 220-240 220-240
DimensionWxHxD(mm) 330x860x173 330x860x173
weight (Kg) 37 | 38 | a7 39 | 40 [ 39
Protection category IP54 IP54
Noise level 55dB(A) 55dB(A)
Fitting semi-recessedl external | boltless semi-recessedl external | boltless

ECC680/825/680Q/825Q dimension drawing:

330 173

330

860
818

ECC680/825 cutout drawing:

292

ECC680P/825P dimension drawing & cutout drawing :

330 173

860

Ne—
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ECC680Q/825Q cutout drawing:



Model# ECC1100 ECC1500
selk ECC1100 | ECC1100P | ECC1100Q| ECC1500 | ECC1500P | ECC1500Q
ID# 30200513 | 30200522 | 30200531 | 30200514 | 30200523 | 30200532
cooling output W(L35L35) 1100 1500
cooling output W(L35L50) 850 1200
power consumption W(L35L35) 515 589
power consumption W(L35L50) 644 736
refrigerant R134a/4309g R134a/550g
Ambient temperature(°C) 20-55 20-55
rated voltage(V) 230 230
rated frequency(Hz) 50Hz 50Hz
Range of operation(V) 220-240 220-240
DimensionWxHxD(mm) 450x1250x185 450x1250x185
weight (Kg) 53 | sa [ 53 ss | se | s
Protection category IP54 1P54
Noise level 58dB(A) 58dB(A)
Fitting semi-recessedl external | boltless semi-reoessedl external | boltless
ECC1100/1500/1100Q/1500Q dimension drawing: ECC1100/1500 ECC1100Q/1500Q
} B cutout drawing: cutout drawing:
450 Sslisa S
] e f il
o = i 106
%0 |
450
ECC1100P/1500P dimension drawing & cutout drawing :
450 185 B 345 52
1 . 4 I
[T r\gﬁ
% It 2
135 180
= N
S N 5
o
- 450 s
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ECC2000/2500/2000Q/2500Q dimension drawing:

Model# ECC2000 ECC2500
col ECC2000 | ECC2000P | ECC2000Q | ECC2500 | ECC2500P | ECC2500Q
ID# 30200515 | 30200524 | 30200533 | 30200516 | 30200525 | 30200534
cooling output W(L35L35) 2000 2500
cooling output W(L35L50) 1500 2000
power consumption W(L35L35) 828 957
power consumption W(L35L50) 1035 1196
refrigerant R134a/1050g R134a/11269g
Ambient temperature(°C) 20-55 20-55
rated voltage(V) 230 230
rated frequency(Hz) 50Hz 50Hz
Range of operation(V) 220-240 220-240
DimensionWxHxD(mm) 450x1502x235 450x1502x235
weight (Kg) 65 | 66 | 65 67 | e | 67
Protection category IP54 1P54
Noise level 58dB(A) 58dB(A)
Fitting semi-recessedl external | boltless semi-recessedl external | boltless
ECC2000/2500 ECC2000Q/2500Q

235

450

=)
=

1l

1453

—

cutout drawing:

23

cutout drawing:

404

70

440

1461
1502

440

440

1461

19

ECC2000P/2500P dimension drawing & cutout drawing :

450 235

5

450

375

~—

=
i

418

210

230|110

1502
493

640

493
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Model# ECC3200 ECC4300

el ECC3200 | ECC3200P| ECC3200Q | ECC4300 | ECC4300P | ECC4300Q
ID# 30200517 | 30200526 | 30200535 | 30200536 | 30200537 | 30200538
cooling output W(L35L35) 3200 4300
cooling output W(L35L50) 2500 3400
power consumption \W(L35L35) 1049 1380
power consumption W(L35L50) 1311 1725
refrigerant R134a/1200g R134a/13009g
Ambient temperature(°C) 20-55 20-55
rated voltage(V) 230 230
rated frequency(Hz) 50Hz 50Hz
Range of operation(V) 220-240 220-240
DimensionWxHxD(mm) 485x1550%x320 485x1550%x320
weight (Kg) n | 2 | n | 1 | 13
Protection category IP54 1P54
Noise level 60dB(A) 60dB(A)
Fitting semi—recessedl external | boltless semi—recessedl external | boltless

ECC3200/4300/3200Q/4300Q dimension drawing: ~ECC3200/4300 ECC32000/4300Q
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3.Assembly

Each model of ECC series item is devised with 3 fitting methods: semi-recessed complete

external mounting or boltless with fast clip(ending Q) on request.

4.Safety and caution

Safety warning . cooling unitis a kind of precise electrical device, thus please putin down
gently, do not bottom it up or recline it in transportation and storage.

Cautions :

Clean the filter mesh regularly in the dusty, oily or plush environment; otherwise the
performance may be impacted.

The inlet opening of cooling unit should be located on the top of enclosure.

The temperature surrounding the enclosure shall not exceed 55 degree Celsius and transient
high temperature will not affect the function of cooling unit.

The packaging shows no signs of damage. Oil stains or damaged packaging is an indication
of refrigerant loss and of leakage in the unit system. Any damage to the packaging may be
the cause of subsequent malfunctions.

The protection grade of enclosure must be up to IP54; the condensate may form in case of
any gaps or openings at the enclosure walls.

The distance between 2 units or that away from the wall should not be less than 200 mm.

Air inlet and outlet are not obstructed inside enclosure.Units should only be fitted horizontally
in the specified position. Max. deviation from true Horizontal: 2°

Maintenance and power transmission must be operated by the professional person

The heat loss load from inside components should not exceed the rated cooling capacity of
the unit.

The customer must not modify the design or configuration of cooling unit in any way

5. Electrical connection

22

The voltage and frequency in use must match the data stated in the rating plate of cooling

unit;

Motor protector is suggested for the 3-phase cooling unit; for special voltage, refer to the

assembly instruction for details.
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6. Regular operations
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CAUTION

Under the condition of heavy dust, oil
or dense fluff, make sure the filter is
regularly cleaned(twice per month is
suggested); Otherwise the unit
performance will be affected.
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6.1 Key-press guidance

Symbol Role Function

For user's parameter setting > check the status by a short
press and press "UP" to look up the set value; When the
display is for the last selection > repress "DOWN" to revert
to the main menu; In the course of set value reading -
SET Set another short press of "SET" gets into setting process -
when the setting value is flashing - press "UP" or "DOWN"
to increase or decrease the value > then validate it and
return to lookup status by a short press of “SET” again.

1. .In setting interface , a short press makes the value
increased progressively 1 by 1 and a long press gets the

(1] Incr. rapid increment.

2. In the interface of fault lookup , press "UP" to leaf
through the defaults with the system

HTTP://WWW.LEIZIG.COM



DOWN

Decr.

In setting interface,a short press makes the value decreased
progressively 1 by 1 and a long press it rapidly diminished

UP+SET

A lookup of default: press the combined keys once to look up
the fault; if there is no fault - the interface displays"n.55"; if
the malfunction occurs > the Nixie tubes read the 1st code; in
case of many defaults - press "UP" orderly to check all the
breakdowns ; then press "UP+SET" to quit the and turn to the
main interface.

SET+UP+DOWN

Self
diagnosis

Enter into the self-diagnosis by pressing the combined
keys in the period of startup countdown

SET+DOWN

Enter into the self-diagnosis by pressing the combined
keys in the period of startup countdown.

No press

The system will return to the main interface if there is
no operation on the keys in 30 s and no faults found

6.2 Display guidance

The 3 Nixie tubes on the control panel indicates the present indoor temperature,within a
range from-20°C ~99.9°C

Use condition

Display

Countdown of
electrification

The 3 Nixie tubes of a range from 999 to 000 count down by 10s to
reveal the unit is being electrified > then it enters into the display of
current "Cabinet inside temperature".

Setting

In the setting interface > the 1st Nixie tube displays the setting
codes - the next 2 digits of tubes display the current values to set.

Fault

The fault interface pops up and displays the first fault code.

6.3 Parameter setting

In the main interface , press"SET" to enter setting options and it shows the first parameter,

shift"UP" and "DOWN" to set it, press another "SET" to get the exact setting process once the

codes begin flashing , then press "UP" or "DOWN" to increase or decrease the value, finally

press again "SET" to confirm, and press "UP" or "DOWN" to do other settings. In the "factory

reset" ( H.00 ), press "DOWN" to quit the setting and get back to the main interface.
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Parameter Display | Unit | Range |Default Remarks

to set
refrigerating o the starting temperature of compressor
temperature 5 3 5 C | 28~40 35 (adjustment is not suggested)
refrigerating the inside temperature is lower than

temp. difference E| rla °C 1~9 3 refrigerating temperature—difference, the
p- U compressor is stopped.

intemal fan the inside temperature rises over the value

1 ° ~ )
startup F [ 5 C 0~35 15 internal fan is started.
overtemperature| En oC 10-99 60 The inside temperature rises over the setpoint, it
alarm L.y - alarms and lower than 5 celcius, the fault resets.
Facto -
reset i H.0O _ 0~1 0 in case the value is 1,all parameters are reset.

6.4 Power on/off

In event the interior fan's starting condition is met after powering on, the system will
automatically delay for 5~15s(random value) to activate the fan; in event the
compressor's starting condition is met, the fan will delay for 10 s to activate the
Compressor.

6.5 Self-diagnosis

Press the combined keys for Self-diagnosis during the starting countdown and the relay will
connect/disconnect to power for 30 s > then enter into the normal operation process.

Self-diagnosis sequence :

an

1. In the starting countdown step, press “SET"+"UP“+"DOWN" keys to get the system
selfchecking and activate the exterior fan;

2. 30 s later after interior fan operation - start compressor ;

3. 30 s later » stop compressor and start exterior fan ;

4. 30 s later - stop fan - start the fault relay ;

5. 30 s later - stop all - quit the self-diagnosis - enter the temperature control and activate
the relative devices.

/\ Internal fan is always on in self-diagnosis

6.6 Logic control

+ Internal circuit fan

System automatically delays 5-10s (random) to start up the internal circuit fan in case the
condition of internal fan activation can be met after electrifying;
condition of its activation : inside temperatre>[ fan starting](defalut 15 celsius,settable);
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condition of its stoppage : inside temperature <[ fan starting 15]-2 celsius(defult 12 celsius).
+ logic control of external circuit fan
external fan and compressor delay to coordinate, after 5 s of compressor activation,eternal
fan is started; while the fan is halted after 5 s of compressor stoppage.
+ compressor of external circuit fan
after 10 s of internal fan activation, system checks if the inside temperature can be met to
start up the compressor :
condition of its activation : inside temperatre >[ refrigerating temperature](defalut 35
celsius,settable) ;
cndition of its halt : inside temperature <[refrigerating temperature]- [difference
3](default 32 celsius).

/\ condition of compressor activation/halt:

* The shortest operation time and halt time of compressor should be met.

6.7 Fault detection and protection

¢ Compressor protection
the shortest halt time of compressor is 3 min. and it must be re-initiated for
fault detection and actions after at least 3 min.

* The fault codes appears in case of malfunction alarms

Fault Code Delay Duration Reset Remarks
enclosure temperature | alarm,
capillary fault EE! Os 2s auto compressor halt
Overtemperature EHE Os 2s auto alarm
alarm

The compressor will restart in 1 min. delay after the reset of compressor and the
downtime of compressor is larger than the shortest halt time(3 min.)

¢ Fault codes lookup
in case of new fault, the Nixie tubes get to show the relative information;press
“A+SET” in the main interface to look up the first malfunciton in record when
the reset is not proceeded, press “A " or “V" to repeatedly find the other

faults in queue, press “A +SET” to quite the fault lookup interface.
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7.

8.

0

Working principle

The cooling unit applies the theory of phase-transition cooling this way: the gaseous refrigerant
is expelled out of the compressor,in high temperature and high pressure, enters into
condenser, cooled forcibly and liquefied in modest temperature and still high pressure, then
goes through the throttling devices such as capillary or expansion valve to become liquid in
lower temperature and lower pressure when it flows into evaporator, afterwards, it returns
to the condenser by phasechange absorbing the heat of inside enclosure. This reciprocating
circulation guarantees the reliable working environment.

Low pressure =3 High pressrue

Expasion valve/capillary = liquid vapor
Low pressure [ High pressrue
C i bapor liquid
1 " ki
C ——
Temperature € G }
sensing pack| — E'
l Evaporator
LI‘]]EH:';’:-‘:?.\‘\.;‘-S;:.;F—:&‘LF\EI’_‘A‘S-MZK1"}42h .

sin st s e fae
¥

|
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i . P
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S e o

%
{ o e |
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Compressor

Condenser

Maintenance/care

As the maintenance—free cooling device, the unit has been strictly tested before ex.
Factory and all performance passed the international certification. The fan of ball bearing
has a lifespan up to 30, 000 hour. The filter mesh is recommended to use in case of
dense dusts and clean at twice every month.

Turn off the power if the cooling unit is kept long not for use.

The power must be switched off in the period of maintenance/care.

Quality warranty

All the cooling units in normal use (Refer to 4. Safety notes) shall be granted with a
year of free maintenance. During the valid warranty, the faulty unit will be returned to
factory or handled on the site for repairs.

The product is only limited to the purpose of cooling down the enclosure; otherwise
Leizig shall take on no responsibility for the losses caused by any misconnection to
power or incorrect operations (see regular operations). Electrical circuit drawings.
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10. Electrical diagram

10.1 ECC225/320/500/680/825,230V diagram :

O O
E06 e
AC 12V
Ol 1|2] |3]|4|s5]|6|7|8]]|9100O
Qu@ v wj(w (v () {wr)  wrj ()
12v
rDAD | 4
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N D oo M
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com©
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10.2 ECC1100/1500/2000/2500/3200/4300,230V diagram :
O O
E06
AC 12v
Ol1|2| |3|4]5]|6[7|8]|910[O
Qu@ ollw](wllwliellw]lielle]
12v
2 O N & -
220V @ IRERL
H
2] ap
X X
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o
N [© R4
PE (@
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11. Common faults and troubleshooting

Faults Probable cause Diagnosis method Troubleshooting
abnormal voltage | CNecK if the power matches the Adjust the capacity of mains power supply,
stated standard voltage and output
check the coils of contacter
contacter fault if they are bumnt out Replace the contacter
thermostat iadjusttthe dthirmis_}at totth? replace it in case of disconnection; or
malfunction owest and check I contact can adjust its accuracy in case of connection
Compressor be connected
not working heat protect
overneat protleclor | .o if it can be connected replace it in case of disconnection
burnout
. . check if capacitor has electro .
capacitor aging —discharging ability replace the capacitor
Program error observe the display panel for . -
on control panel | the error codes replace it after cause clarification
. check the dirts in the inner copper
condenser dirts tube of condenser clean the condenser
System incondensable air | check if outlet temperature and refill the refrigerant after

high pressure

in system

pressure is normal

vacuumization

alarm

condenser fan' filter
mesh dirt blockage

check if the filter mesh is
clogged

clean the filter mesh

condenser fan
no startup

check if the fan(capacitor)
is burnt out

replace the capacitor

Compressor
+2 fans working|

Refrigerant leakagel

system leakage inspection

test and mend the leakage, pressurize and
vacuumize it and contact manufacturer for
commissioning it after refrigerant refilling.

but not cooling

dirt blockage

check if the filter dryer is iced up

replace filter dryer, pressurize and
vacuumize it and contact manufacturer for
commissioning it after refrigerant refilling.

breaker malfunction
(wrong use)

check if the breaker is too small
in fuse capacity

The capacity of breaker selected should
be 1.5 of AC working current

air switch

tioni compressor check if the insulation of

”ffp";\gc malfunction compressor coils and earthing

arter are damaged

startup :
compressor fan
malfunction Contact the manufactuer
evaporator fan check if the insulation of fan
malfunction and earthing are damaged
condenser fan filter check if the filter mesh is clogged | the filt h
mesh dirt blockage 99 clean the filter mes

Weak cooling | system leakage 1-test the leakage Contact the manufacturer

2. measure the current

system dirt
blockage

check if the filter dryer is iced up

replace filter dryer, pressurize and
vacuumize it and contact manufacturer for
commissioning it after refrigerant refilling.
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