ﬂ] HA L\'BEL’_. LB-PLUS Technical manual

CONTENT

Lo OVEIVIEW ..ttt ettt ettt ettt et h et et s bt e b e e st e b e bt e bt e st e e bt e bt eatem bt eh e em bt ea et e eb e e bt emt et e e bt e bt ebeebeem b e bt ebeestenbenbeebeenbenbentes 1
1.1 Product INTrOQUCTION ......coouiiiriiiietiit ettt ettt h et b et s b e ebt et s bt eat et e sbeebeesbenbeebeebeenbenbesbeebeenbenbeae 1
1.2 NOMEICIALULE ...ttt ettt ettt ettt et ettt et e s s bt e et essene s et eae e s s e nesaeeaeennesneeneeanesnennene 1
1.3 POGUCT SEIIES ...cuteutetieitententeetteit ettt ettt sttt ettt s bt e bt s bt eb e ebe e st en b e s bt e bt estem et eh e embeabeebeestembeebeebeen b et e abeebeenbenbeebeebeenbenbeee 1
R B TS e B 1S3 (13 o ST 3
1.5 APPICALION LIMIES ...teeutieitieiieiietieiiete et tet e e it et et et e bt enteeesaeeesesseenseenseenseenseenssaessesssesssesssesssesnsesssessseassenssennsennsennses 4
LR B TSy e BT 1 SRS 5

N o] o 1 Te72 5 (o) s OO TP P PP 6
2.1 COMPIESSOT APPIICALION ...e.uvreetieiiieeiiettettett et eteeteeteesteeteeteeteeestessseeseenseenseensaenseenseesssesssesssesssesssesssesssesssesnsesssennses 6

2,11 IMOLOT COOLIME ..envieniieniieiieit et et ettt et et et et e bt eteessbeesbeeseenseensaeseenseeseeenseenseanseenseenseanseenseenseenseansennsennss 6
2.1.2 Ol 1IN@ DIOCKING PIM ..ieuiieiiieiieiieiieiteiteit et et et et et te st e et e esbeesbeesaesseesseesseenssessseenseenseanseanseensesnsesnseensesnsennns 8
2.2 LUDIICANT SYSTEIM.....etiiutenietiettetetesteeit ettt sttt ettt bt et e bttt et s he b e s bt ebtes b et e sbeeb b e ebeebeembesbeebeebeenbesbeebees b et e sbesbeentenbenaes 10
2.2.1 The function Of TUDTICANT .......cc.eiiuiriiriiieiierree ettt ettt sttt ens 10
2.2.2 Lubricant for LB-PLUS PrOQUELS .......cccieiiiiiiieiieiieie ettt ettt ettt ete e st st e steesteesteeseeessaesseessnesseesseessnens 10
2.2.3 The use and replacement Of the TUDTICANT ........cc.ceruieiiiiieiieie et eene s 11
2.3 SYSLEIM APPIICALION. ...euvieeiieiiiiti et et et et eteeteeteeteetesteeteestee bt enteesbeeaseeasesssessseeseanseenseenseenseenseenseenseenseenseenseenseenes 11
2.3.1 Suction and discharge pipe CONTIGUIATION. .......ccuieruieriieiieiieieeeieete et ete et eteeteeteesteesteesteesseesseesseesseessnessnens 14
2.3.2 EXternal 01l CITCUIL SYSEEIM ... ..c.eeieriieiieieiertiete sttt ettt ete e st esteteteeseestesseseeseensensesseeneensesseensensessesseensensensens 16
2.3.3 The configuration and use of external 01l CIFCUIL.........c.ecueririerierieiere ettt eneas 19
2.3.4 Economic cONfiguration TEQUITEIMENLS ........eecveerueerreeteereenteeseresseenseeseeseeseeseeseesseesseesseesseesseesseesseesseesseessanns 22
2.3.5 Condensing PreSSure reZUIATION. ..........ecverierterietertesiete et etesteeetentestesseestessesseessesesseeseensessesseensensessesseensensessens 24
2.3.6 Parallel system Operation FEQUITCIMEINLS ..........eeeueruerreeeerrereeeeessessessesseeneesesseeseensessesseessessessesssessessesseessessessens 24
2.4 MOTOT COMEIOL.c..ciiiiiiiieiieiet ettt et sttt ettt e b e s a e e et esn e s aeeu e et e s s et eaeeanesnesneeneennesnene 26
2.4.1 Part WINAING STAIT. ... eeuieieteetieeieierteettetetesteettestetesteestessenseessessessessesseassensansesseessesseassansessesseensensessesseensensessens 26
2.4.2 POWET TEQUITECITIENES ....euvieuteeereeuteeteeteeteeteesteesseeseenseensesnseasseesseesseessesssesssesssesssesnseesseesseesssesseesseesseesseesseensenns 27
2.4.3 Electromagnetic CONtACLOT SEIECTION ....e..veuieiieriiesiieriierieeete et ettesteesteeteeteeteeesseenseesseessessseenseessesssesnsesssesssens 30
2.4.4 Compressor electrical Specification table ............ccieiiiiiieiieiiicieeieeeeeee ettt 30
2.5 Installation and fIXAIOM .......ceiuiitiriiieiitee ettt ettt b ettt b e bttt ettt b e 32

T o (T o 4 OO OO OO USRS PPP PR 34
3.1 SPATE PATLS tADIE ...o.eiieiiieiieie ettt ettt et et e et ettt et e et e et e et e et e e ate e be e b e e te e be e te e be e beebeenbeenteenteenbeenseenee 34
3.2 O] CITCUIL PATES ...uvieerieerietieteeteeteeteeteeteeteetteesteeeseesseeeseesseesseasseasseasseassaasseasssesseessesseesssesseesseeseesseeseenssenseenseenseenns 35



m HA l\'BELL LB-PLUS Technical manual

3.2.1 O HIOW SWILCR ettt ettt ettt ettt e b e bbbt b e s bbb b e ens 35
I @ e 100 R LA Fed s U ] TP 35
3.2.3 EXEEINAL O] FIIEET...c..eeuteiiiiieiieiieee ettt ettt st b e bbb bt e bt et bbbt e b b e 36
3.2.4 Oil circuit SOIENO0IA VAIVE......ccuiriiriiiiiitiriitetetetrt sttt ettt sttt ettt st sttt naens 36
3.2.5 Oil pressure differential SWILCR...........ccuiiiiiiiiiiciice ettt ettt 37

3.3 SYSLRIT PAITS......eeiuteeiieeite ettt ettt ettt ettt ettt et e e bt e s bt e besatesateeuteeateeate s bt e be e bt satesatesaeeeateeate e bt e bt e bt e bt e bt enbeenbeenee 38
3.3.1 Suction and discharge ShULOTE VALVE .........cciiieieiiieieece ettt ene e 38
3.3.2 DAMPING PAQ ..evieeieeiieeiteie ettt et ete ettt e e teeteeteeebe e te e teesteesaeesbeeaseesbeenseenseenseenseenseenseenseenseenseeteenteenseenes 39

3.4 ELECHIICAL PAITS .....vieeiieeiieeii ettt et et et et et e et e et e et e et e e steeste e teesbeesbeesseesseasseesseesseeseesseesseesseesseenseesseesseenseenseenseenseenns 39
3.4.1 INT69 HBY Diagnose protection MOAUIE ..........cccerieierieriirieieeiieeeeeietesteeeeeteteseeaesse e sneensessesseennensessens 39
3.4.2 Electronic expansion valve and CONIOIIET...........cveovieiiieriieriieie ettt ettt st seeeseeestaessnesenesene e 42

3. 4.3 EMDEAAEd NTC ...ttt ettt sttt ettt ettt et s b e s bbbt b bt et e bt b neens 43
3.4.4 NTC temperature sensor and reSiStaANCE VAIVE ........cc.ieciieiieciieiieie ettt steeeveesve e reeeaeesaeesaeereenns 44
3.4.5 Frequency conversion CONMEIOIIET ........oouiiiiieiiieie ettt ettt et et te ettt et e aeebe e beebeebe e beeseenseenseenes 45

A, MAINECIIAIICE ...euventitienteieeteettete bttt ettt st e btea e et e s bt ebte s bt ebeestestenteab e sbeemtenbeeb e e bt e bt eb e ebeestem b e bt ebtemt et e es b e bt abeebeenbenbeebeebeebe b 47
4.1 Items to be checked before Maching StATtING...........ccevuirieierierieiere ettt e et e e seeseeeneeseseeeneenes 47
4.2 Ttems to be checked dUIING OPETAtION ......c.eevieiiieiieiieteeiteete ettt ettt e e et e steesttestaessaesteesseesseesseessaessaesseessnensnens 48
B D L N1 1 3 (TP 50
5. Appearance and fUNCLIONS ..........ccveiierieriieriieiertestert et et et et e beesbeestesseesseesseenssesaesnsessseenseenseenseensesnsesnsesnsesnsesnsennss 53
5.1 APPEATANCE STIUCLUTE .....eeeuieiiiiieeitie ettt ettt ettt et e et e et e ettt e e ubeeeabe e bteeaateeeateeeabeeesabeeenbeeebeeeaabeesabeeenbeeabeeenneeesaneas 53
5.2 LB100~410-PLUS INEEITACE ......couirtiieieiirtitetetetetcsente ettt ettt ettt sttt st sb et et be st ebesae st 56
5.3 LB100~280-PLUS DIIMENSION .....eviuteuteuirtiieieitetiettetestetetestetese bt steteseeseetessesteseebessenseneesessensessensesesseasenseneesessesseneas 57
5.5 LB100~280P-PLUS DIMENSION ....c..cuveuiiuirtiienteitriinte sttt ettt sttt ettt st stese b seeseseebestesesbestebesbesbensesesbessenaeneas 58
5.6 LB360/410-PLUS DIIMENSION w...vtitiuieuieuiitiieieitetteteetestetstesteteseetestestesteseesessesteseesessenseneeseasessessenseseesessenseneesessesseneas 59
5.7 LB100~280-PLUS DIIMENSION «....eoveuteuiiiiriiteteitriintestenteistestet et st ste et et ettt st esesbeste s eneesestenbesbeseebesbessenseseenessesseneas 60
5.8 LB100~280-P-PLUS DIIMENSION ... .c.eeuteuirtiteientetirteiertetetiateteseetestesteseeseesessesteneesessenseneesessensensanseseesessenseneesessessaneas 61
5.9 LB360/410-PLUS DIMENSION ...cvtrtiuiiuiiiiriiieteitrieettntenteest sttt este sttt ebesbeatesesbessesentesestesaestentesesbessenseseenessesseneas 62



m Hi‘ L\'BEL’_. LB-PLUS Technical manual

1. Overview

1.1 Product Introduction

HANBELL specially developed LB-PLUS series screw refrigeration compressor is for low temperature
use, which integrates the low-temperature market application experience and customer demands in the
recent years. With the features of excellent performance, simple structure, and easy to use, this series of
products is especially in line with the application requirements of the field of low temperature, so it is
widely used in agriculture, fisheries, meat, food industry, process cooling, ship refrigeration, freeze drying
and other industries.

The application of LB series products is different from that of RC2 series products, so users must read
this manual before installation, commissioning and operation. Any problems, please contact HANBELL.

The data of this manual are subject to change without notice.

1.2 Nomenclature

- XXX S

L B X — X - PLU
—|7 Ser;l:ode Displaclement MLtype ExtrI—code Upgraded version

Product main category code 2950r/rnin(50HZ> (Null): standard motor ~ (Null): single type

UOM (m’/h) V: converter motor P: parallel type

B Compressor rated power: 380V/50Hz, if customers need other special voltage and frequency, please contact
HANBELL.

The standard motor of LB-PLUS product is PWS partial winding starting motor.
Single type compressor with built-in oil separator, hereinafter referred to as "single type".
Parallel type compressor without built-in oil separator, hereinafter referred to as "parallel type".

If the compressor belongs to single type, the extra-code is omitted.

If the compressor uses R22 refrigerant, refrigerant code is omitted.

1.3 Product Series

LB-PLUS invariable frequency compressor
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450
400
350
300
250
200
150
100
50
0

m3/h

LB-100 | LB-140 | LB-180

LB-200

LB-230

LB-250

LB-280

LB-360

LB-410

OAir flow| 106 139 179

198

224

257

275

366

416

LB-PLUS inverter compressor(Air flow Below 70HZ)

700

m3/h

600
500
400
300
200
100

0

LB- LB- LB-
100-V | 140-V | 180-V

LB-
200-V

LB-
230-V

LB-
250-V

LB-
280-V

LB-
360-V

410-V

BDAir flow| 148 195 251

280

314

360

385

512

582

Figure 1 LB-PLUS Compressor Air Flow Specification Table
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1.4 Design Specification

Table 1 Compressor Design Specification

Compressor Motor .ol o o
— S = = |= g
Air | Rotation wn 2 = = = |2 @ li
o o = g |2 2| Quality
Model(-PLUS) | flow speed 5 §' kj § Voltage § % % 0% % Ué
S0Hz | S0Hz |2 2| B % | (V) = e
) < | soHz | % 3
3 . =} o] o =]
m’/h | 1/min @ & L W | bar Kg
LB-100/
LB-100-P 106 4.5 248/233
LB-140/ w
139 = 7 290/275
LB-140-P - g
LB-180/ o g ©
179 =2 > 7.5 310/295
LB-180-P %; g B =
LB-200/ 198 § % E 2 PTC | 10 | 300 440/420
LB-200-P a g E | & | 380 |LEVEL NTC
[¢] <
LB-230/ 2950 | = g T = F 35
224 g g 8 | ® 10 460/440
LB-230-P £ 2 a z
LB-2350/ 257 | T E|E 10.5 464/446
_ _ =} = = e .
LB-250-P 3_ £ g:
LB-280/ -
275 1S 11 474/454
LB-280-P §
LB-360-P 366 - - 370
LB-410-P 416 - - 416
Note: Oil filling volume doesn't include -P products.
Model(-PLUS) Frequency conversion parameter
odael(-
Air flow m3/h(70Hz) Range
LB-100-V/LB-100-V-P 148
LB-140-V/LB-140-V-P 195
LB-180-V/LB-180-V-P 251
LB-200-V/LB-200-V-P 280 30
LB-230-V/LB-230-V-P 314 20
LB-250-V/LB-250-V-P 360 HZ
LB-280-V/LB-280-V-P 385
LB-360-V-P 521
LB-410-V-P 582

Note:
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Please confirm the rated current of the compressor under designed conditions according to the
HANBELL model selection program, and select the contactor, power cord and fuse protection element
according to the maximum operating current value determined by the initial temperature / limit operation.

1.5 Application Limits

R22

50

40 / - h

30

R22
LB100~410-PLUS

20

Condensing Temperature(°C)

-40 -30 -20 -10
Evaporating Temperature(°C)

50 \

40
R404/R507 .
LB100~410-PLUS
20

Condensing Temperature(°C)

-50 -40 -30 -20 -10
Evaporating Temperature(°C)
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1.6 Design Features

Electronic expansion valve

The LB-PLUS model adopts electronic expansion valve. Its precise control, stability in operation
and simplification control of the package makes LB-PLUS simpler, safer and more reliable.

Motor independent cooling

It ensures that the motor runs at the ideal temperature, which effectively prolongs the service life of
the motor. The harmful superheating of the suction refrigerant will no longer been increased. The
refrigerant after cooling the motor enters the compression chamber to make up the gas, so it will not
cause the cooling loss due to the cooling of motor, which achieves a higher energy efficiency ratio ,
especially in the low temperature application.

Two types: single & parallel types

LB100~280-PLUS is divided into two structural forms: with oil separator and without oil separator.
LB360~410-PLUS has only one structure without oil separator. It can be applied to various
application fields, and different suction and exhaust outlet directions can be selected.

The wiring part is far away from the suction port to avoid the influence of electrical insulation
Compared with the traditional low temperature screw compressor, the frosting phenomenon of the
electrical part is reduced, which improves the safety.

High efficiency multistage oil separation

Patented design, the segmented high efficiency oil separator design ensures the lowest oil throwing
rate during the compressor operation

Frequency conversion motor optional

The use of variable frequency motor achieves higher energy control range and more stable
temperature control. Under the standard working condition of -35/40°C, the performance of part
load is 20% higher than that of traditional slide valve energy regulation models.
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2. Application

2.1 Compressor Application

2.1.1 Motor cooling

The traditional screw refrigeration compressor uses suction to cool the motor. When it works at low
temperature conditions, the mass flow rate of refrigerant is very small. Refrigerant absorbs heat through the
motor, resulting in a lot of harmful superheat, which improves the specific volume of the refrigerant and
leads to the reduction of refrigerating capacity.

The LB-PLUS series compressor's motor uses independent cooling. The motor chamber and the
compressor chamber are isolated, and a small amount of liquid refrigerant is used to cool the motor, which
enables the motor to work in the ideal temperature range. Meanwhile, it can extend the service life of the
motor. The gaseous refrigerant after cooling the motor enters the compression chamber to make up gas to
avoid the refrigerating loss caused by the motor cooling. The effect is particularly obvious at low
temperature.

In order to effectively control the refrigerant gose into the motor cavity, HANBELL designed the
scheme to control the liquid jet of the motor:

B Electronic expansion valve specially designed for LB-PLUS

Use electronic expansion valve to control the temperature of the motor. As shown in Figure 4, the
solenoid valve and the compressor start or stop at the same time. The electronic expansion valve is
controlled by controller of LB-PLUS itself. Through a special algorithm, the temperature of the motor is

controlled at around 60°C.
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High temperature and high pressure

gaseous refrigerant from the exhaust
Electronic expansion valve

port of the compressor

solenoid valve
Water outlet BX

sight glass [}
Condenser

’X Manual valve

I—[J—l go to evaporator
] -

Water inlet

manual valve
Manual valve

Figure 4 Motor cooling electronic expansion valve piping

Figure 5 Electronic expansion valve installation diagram

It is strictly forbidden to cut off the liquid injection of the motor when the compressor is
running;
B [t is strictly forbidden to connect the liquid injection of the motor when the compressor

stops;
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The refrigerant extraction is introduced directly from the dry filter of the system liquid
tube, and the extraction point must be before the economizer;

The liquid injection of the motor should be taken from the bottom of the liquid pipe and a
U type bending design shall be made(Figure 6);

A normally closed solenoid valve shall be taken as the solenoid valve of the motor liquid
injection.

The sight glass is used to confirm whether the refrigerant is full or not, and it is strictly
prohibited to run the compressor when the tube is not full or a large number of bubbles
are produced.

If the refrigerant is found not sufficient before starting or commissioning, it is
recommended to fill the refrigerant from the side of the three way of the spray angle
valve. If the machine is at the running state, the closing time of the angle valve cannot be
more than 20s when the refrigerant tube is removed after the refrigerant is filled.

The liquid level switch is suggested to be added to the high pressure liquid reservoir to
prevent the leakage of fluorine after the long term operation of the system, resulting in
the insufficient liquid supply of the motor cooling and the insufficient liquid supply of
the evaporator, which will cause motor overheating and overheating of the exhaust,

finally leading to the compressor failure.

System main liquid pipe

Take
bottom

2.1.2 Oil line

liquid from the

Figure 6 Liquid taken from the bottom

blocking pin

If an external oil cooler is required to be installed on single type compressor, oil blocking pin needs to

be installed in the compressor (this would need to be written in the order). The function of the blocking

pin is to block the oil internal cycle of the compressor, so as to realize the establishment of external oil

circulation. (Figure 7)
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Oil inlet
.. @

Position of the oil
e0®® '. line blocking pin

Oil outlet

e ®

Figure 7 Oil line blocking pin diagram
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2.2 Lubricant System

2.2.1 The function of lubricant

u The sealing oil film is formed between the rotors and the compression chamber and between
the male rotor and female rotor to reduce the leakage of the refrigerant gas from the high

pressure side to the low pressure side during the compression process.

| The lubricant will absorb and take away the heat generated by the gas refrigerant during the
compression process and the heat generated by the mechanical movements among the
bearings, so as to ensure the long-term normal operation of the compressor and reduce the

discharge temperature.

| To form the oil film among the bearings so as to ensure the operation of the bearing under

normal conditions.

2.2.2 Lubricant for LB-PLUS products

Table 2 Lubricant technical data

Refrigerant R22 R404A/R507
Type HBR-BO03 HBR-BO05
Proportion 1.01 0.957
Specific heat40'C (Kcal/kg 0.43 0.43
K)

A Note

B HANBELL only acknowledge the designated lubricant as written in above table.
B  Minimum starting temperature of the lubricant: 20°C

B When the compressor stops, please open the oil heater (exclude long term stop).

10
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2.2.3 The use and replacement of the lubricant

When the compressor is filled with lubricating oil, the system should be kept clean. After the initial
operation of 2000 hours, it is recommended to refill the lubricant once more to ensure the long-term normal
operation of the compressor.

The lubricating oil is very easy to absorb the moisture in the air, so the lubricating oil should be

avoided to be exposed to the air.

In order to ensure the minimum water contained in the system, it is suggested that the system

needs to be heated and evacuated as long as possible when the lubricant is replaced.

The contamination in lubricating oil will cause the blockage of the oil circuit. Therefore, the oil

filter must be installed in the external oil circuit system, and the pressure difference switch must

be installed before and after the filter. When the pressure difference valve reaches the set point

(1.5bar), the oil filter must be replaced or cleaned.

If the compressor runs at a high temperature for a long time (95~110°C), it accelerates the

deterioration of the lubricating oil. Please check the chemical performance of the lubricating oil

regularly and shorten the interval of oil exchange.

The acidification of lubricating oil will directly affect the service life of the motor. when

the lubricating oil PH<6, it should be replaced. (Please replace the system dry filter at the
same time to ensure that the system is dry)

If the compressor motor is burned, it will produce acid harmful substances and debris, and they

will be brought into the system together. The inspection should be carried out according to the

procedures mentioned above. Oil filters and lubricants must be changed many times until the

cleanliness and acidity of the oil way reach the standard. The lubricating oil status needs to be

traced regularly. Please replace it if the cleanliness and acidity beyond the standard range. Please

pay attention to the cleanliness and dryness of the system as well.

A Warning: If the customer was found not using HANBELL designated lubricants, HANBELL will not
be responsible for the coming problems.

2.3 System application

LB-PLUS system flow chart: single type

11
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Suchion filer Secondery oil separator
To compressor suction port ¥ P

i

Solenoid valve

T Main oil inlet

T
[Throttle structure||®

Gas-liquid separator Shutoff valve

A
Solenoid valve EX

\

Pressure difference switch

Sight glass Ej

Water outlet

oil cooler* Water circuit Conderser

Evaporator To economizer inlet
Water inlet

Expansion valve

S ey
Silencer Check valve

High pressure fluid

reservoir

& P Economizer | Expansion valve solenoi

-

Solenoid valve

Dry filter

Manual valve
Manual valve

12
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LB-PLUS system flow chart: parallel type

To compressor suction port

Suction filter

[

T

Gas-liquid separator
solenoid valve B
Check valve
1 :
i Silencer !
Evaporal
5 r
Expansion 4
valve

Throttle

glass

Suction filter

Sight glass

External oil separator

ya)

Pressure difference switch

v switc

il filte

Pressure d

{0

fferernce switch

solenoid valve Oil flow swi

il filter

]

Lo

Economizer
L

EXpansion  gplanaid valve

K4

il cooler*
Water cirquit

Y

Dry filter
Manual valvﬂ_ﬁﬂj

water outlet

Condenser

Water inlet

High pressure

fluid reservoir

Manual valve

Figure 8 Basic system configuration
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2.3.1 Suction and discharge pipe configuration

During normal operation, the vibration of the compressor is small, so there is no need for flexible
connection among suction and discharge pipelines, but the pipeline must have enough flexible length, and it
needs to be ensured that the suction and discharge pipeline will not generate stress on the compressor. It is
suggested to use copper pipes as suction and discharge pipes, because copper pipes can be used to reduce the

vibration damping of the pipeline when the compressor is running (Figure 9. 10).

Detail drawing 1

Detail drawing 1

14
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Detail drawing

Detail drawing 2
Shutoff

valve

Figure 10 Suction piping diagram-parallel system

ooty

AaNs v
‘_\\\\‘\\\)\\\‘

AN

Detail drawing 2

15
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The compressor itself is equipped with an air intake filter, but we still suggest to install a suction filter

on the suction end (detail drawing 3) and clean it regularly, so that it is convenient for cleaning and
replacement, with double protection at the same time. When the system starts to use, if the pressure drop is
found greater than 0.5bar, please clean up in time until the system is clean. If the filter is found damaged, we
need to replace it in time, and clean up the impurities in the pipeline. During installation, please ensure the
correct direction of the filter. The shutoff valve is suggested to be added in the inlet and outlet in order to

facilitate the maintenance.

N NY

NW\=

filter core

Detail drawing 3

2.3.2 External oil circuit system

Generally speaking, if the compressor operates under low temperature conditions and the lubricating oil
does not have auxiliary cooling, it will be unable to meet the operation requirements because of the high oil
temperature. At this time, the customer is suggested to configure the external oil cooler which can achieve to
reduce the discharge temperature, and can also prolong the service life of the system.

A Note: It is required that the temperature of the oil inlet should not be higher than 60°C .

The oil cooling system is mainly divided into three types: 1. air cooling; 2. water cooling; 3.
Refrigerant cooling.

The heat exchange of the oil cooler can be obtained by the HANBELL model selection program. The
limit operating conditions should be taken into account, such as the maximum pressure difference (high
condensation temperature and low evaporation temperature).

HANBELL requires that the pressure drop of the pipeline design of the external oil circuit system

should not be greater than 1bar, so as not to affect the normal lubrication of the compressor. (Figure 11)

16
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5

+ [N

Oil flow switch .
Oilinlet P1 Oil outlet P2

Oil cooler (@) (®)

= [=] .
Vianual valve Manual valug Solenoid valve Sight glass

LT
External oil filter

Figure 11 External oil circuit system

B Air cooling type oil cooling
The fan accelerates the air flow which passes the fin of the oil cooler to cool the lubricating oil in the

pipeline. The suggested is shown in Figure 12 and 13. For pressure difference switch, please refer to 3.2.5.

To condenser

From evaporatot Suction oil return

ail
separator

|e87 Cooling fan

ok

Figure 12 Air cooling type oil cooler single system

Oil outlet

Secondary oil
separator oil

return IZ

17
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To condenser

From evaporator

sepanator

oil
pooler Cooling fan

Figure 13 Air cooling type oil cooling parallel connection system

Description Icon Description

Intake filter Oil cooler

Compressor Oil separator

Check valve Sight glass

Qil filter Oil flow switch

@0 ]

Pressure difference switch Solenoid valve

Manual valve

SuaEE]

Table 3 Illustrations

B Water cooling

The cooling water circulates through the pump and takes the heat of the lubricating oil through
exchanging the heat with the pipeline. The suggested system flow is shown in Figure 14 and 15. For the
pressure difference switch of single system, please refer to 3.2.5
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To condenser

From evaporator

Oil
separator

il inlet

Water outlet]
——

E] Qil cooler

Water inlet
——

[X]

Figure 14 Water cooling type oil cooling single system

To condenser

To evaporator

pparator

Water outlet
—f—

il pooler

4 Water inlet

Figure 15 Water cooling type oil cooling parallel connection system

2.3.3 The configuration and use of external oil circuit

1. The oil cooler is suggested to be installed near the compressor. Moreover, the position of the oil
cooler shall be lower than the oil level of the compressor and the oil separator, so as to prevent the

lubricating oil from flowing back to the compressor or the oil separator when the compressor stops,
19
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resulting in high oil level in the oil separator and liquid compression at starting point that lead to the
overflow of the compressor. (Figure 16)
2. The oil cooler must have an oil return temperature control device to ensure that the oil return
temperature is controlled at 40°'C ~60C
3. The oil cooler must be used for the following working conditions.
Evaporation temperature low (-20°C ~-50C )
High suction superheat (>15K)

A Attention: Regarding the load of the oil cooler, please refer to the data of HANBELL model selector.
When selecting, we must consider the limit oil cooling load in the working condition and consider
the size of the oil cooler.

B Configuration suggestions:

1) When the system is in normal operation, the pressure between high and low pressure shall not be
less than 4bar (if the oil pressure difference cannot be established for a long time due to the
system working environment, it is suggested to use Hanbell pressure maintenance valve);

2) In order to ensure the oil return temperature within the specified scope, an oil circuit with
solenoid valve shall be connected between the inlet and outlet of the cooler. If the oil temperature
is too low when the compressor is running, open the bypass solenoid valve so that the oil will be
heated and the oil temperature will be rapidly increased. Meanwhile, it can effectively regulate
the oil cooler load under different conditions. (Figure 17, 18)

3) The oil solenoid valve is recommended to be installed near the oil inlet of the compressor to

avoid the oil flowing to the compression chamber when the compressor stops.

il separator
-:oﬂ /(

—

Sight glass

Figure 16 LB-100~280-PLUS Piping drawing of external oil cooling type oil circuit-single type
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Connect to the external

/oil separator

Filter
Sight glass
© Oil separator
Oil flow switch = i
Pressure difference switch =
y—y"/ ‘

0]

N\

Temperature controller (oil

temperature range 40-60C )

Figure 17 LB-100~280-PLUS Piping drawing of external oil cooling type oil circuit

Connect to the

external oil separator

/

o B e T e e B o

Solenoid valve
Sight glass Filter

:y’l separator
©

Oil flow switch

Pressure difference switch @) M @ W

Temperature controller (oil

temperature range 40-60C)

Figure 18 LB360/410-PLUS Piping drawing external oil circuit parallel connection

21



E] HA" L\'BEL’_. LB-PLUS Technical manual

Single type Parallel type
LB100~180-PLUS 3/8" Main oil pipe: 5/8”, oil manifold: 3/8"
LB200~280-PLUS 5/8" Main oil pipe: 1-1/8”, oil manifold: 5/8"
LB360/410-PLUS / Main oil pipe: 1-1/8”, oil manifold: 5/8"

Oil circuit pipe diameter table
2.3.4 Economic configuration requirements

The economizer will further cool the refrigerant before the expansion valve of the system, which
improves the refrigerating capacity and efficiency of the system, especially in the case of high condensation
and low evaporation temperature.

Economizer operation in supercooling cycle:

In general, a heat exchanger is used as a liquid supercooling device to achieve the purpose of
supercooling of liquid refrigerant. A portion of the refrigerant will be drawn from the condenser pipe, which
will enter the subcooler through the expansion valve, absorbing the heat and evaporating, and exchange heat
with the backflow liquid refrigerant. After heat absorption, the superheated saturated vapor enters the
medium pressure compression section through the compressor's economic interface for compression. This
model can effectively improve the quality of the liquid refrigerant refrigeration unit, and at the same time,
the discharge temperature can be effectively reduced. (Figure 19)

B The selection of economizer:

The tube and shell type heat exchanger can be used as an economizer. Please select the load of the

economizer according to the relevant technical parameters in the HANBELL software.
B The selection of economizer expansion valve:

If you want to get more valve selection guidance for economizer expansion valves, please contact
HANBELL.

B The control model of economizer:

It is suggested that when the system starts to run stable, the high and low pressure ratio is greater than 3
or the low pressure side pressure reaches the set value, then the economic cycle can be opened in order to
avoid the lubricating oil in the compressor back to the economizer, producing extra vibration and noise, even

the crack of the pipe.
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Check valve

Economizer expansion valve |

s g

Dry filter

Economizer expansion valve

Figure 19 Economizer piping drawing - Single type

Economizer inlet

Figure 20 Economizer piping drawing - parallel connection
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B Suggestions for economizer pipe line:

1.

The economizer (supercooler) should be installed below the compressor to prevent the liquid
refrigerant in the economizer flow back to the compressor during the shutdown. (Figure 19, 20)
In the unstable operating conditions or when closing the economizer circuit, a part of the oil
and refrigerant will flow back to the pipeline of the economizer, so it is suggested to make a
U-shape near the pipe line of the mouth of the economizer to have an upstream pipeline,
leaving a 150mm upstream line distance.

In low pressure ratio conditions, the pulsating airflow inside the compressor will flow back,
which causes abnormal vibration and noise, so it is suggested to install buffer (silencer) and
check valve near the entrance pipeline of the economizer.

Please use corresponding pipes according to the size of the LB-PLUS series compressor's
economizer interface.

Besides the heat preservation requirements, we should pay attention to vibration of the

pipelines.

2.3.5 Condensing pressure regulation

The compressor's suction and exhaust pressure difference valve shall achieve 4bar within 30

seconds after starting. If the pressure difference is too small, it will cause insufficient fuel supply,

leading to the compressor shutdown in a period of time after starting (oil flow and pressure

differential protection). At this time, it needs to do condensing pressure control, ensuring enough

high and low pressure difference can be established within a short period of time to ensure

compressor oil supply. The customer is suggested to use HANBELL optional pressure maintenance

valve, and the pressure maintenance valve related information, please contact HANBELL.

The following conditions will cause the pressure difference to be too low:

Ambient temperature too low, the condenser is installed outside and it is shut down for a long
time.

Parallel system single compressor start

Heat gas defrosting and reverse circulation

Double stage system low pressure compressor

2.3.6 Parallel system operation requirements

24

When the parallel system starts, the compressors will start one after another (no two compressor

is allowed to start at the same time), and the time interval is above 30s.

When the compressors finish start process and come to work stably, please observe whether the
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lubricating oil of the external oil separator is clear or not, and make ensure the position of the oil

level in the high level. The oil recovery temperature is controlled at 40~60C .

B After the compressor is running for a period of time, if the pressure drop of the external oil filter
1s more than 1.5bar before and after the external oil filter, the external oil filter core should be

cleaned or replaced.

B In the parallel system the compressors can share one external oil separator. It is suggested that

the oil filter and the oil flow switch can be configured separately for each compressor.

AAttention:
n

For parallel system, the liquid level switch is installed on the external oil separator to avoid

affecting the compressor oil return due to the low oil level.

B For parallel system, the external oil heater is installed on the external oil separator. The oil heater

on-off is controlled by the oil temperature sensor inside the oil separator.

B For parallel system, an oil filler and oil relief valve should be installed on the external oil separator

to ease the replacement and supplement of lubricant.

B The machine cannot be start if temperature of the system lubricating oil is lower than 20°C or

higher than 60°C.

For more information about the oil line, please contact HANBELL.
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2.4 Motor control

2.4.1 Part winding start

Hanbell screw compressor is equipped with part winding start (PWS) motor.

—A connect to PTC

—B connect to NTC

Figure 21 Compressor wiring

PWI | T

AC Contactor

380V/50HZ

Figure 22 Part winding start
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AC Contactor

L5

Three phase power supply

Figure 23 Compressor motor wiring
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PW1  PW2 { PW1 PW2
1 7
L1 T L1
( ) L1
2
2 ( )
L2 : 8 L 8 L2
3
O s
Figure 24 Winding wiring diagram Figure 25 Direct start wiring diagram

B Suggestions:
1. Switching time for winding start: 0.5s

2. It is suggested that the selection of the motor contactor (k1/k2) requires the respective rated
current to be equal to about 60% of the maximum operating current.

3. The starting characteristics of the partial winding: the starting current is 40% ~ 70% of the
total locked rotor current of the winding, and the starting torque is high.

4. Frequency conversion motor
The wiring diagram of the LB-V-PLUS series frequency conversion compressor is as
follows.

—A connect to PTC

—B connect to NTC

2.4.2 Power requirements

B Power restriction
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Voltage restriction  Long time operation: Rated pressure 5%
Instantaneous operation: Rated pressure +£10%

Frequency: Rated frequency +2%
mThree-phase voltage unbalance

The unbalanced three-phase voltage is mainly caused by unequal distribution of three-phase

load.
NEMA (The Association of Electrical Equipment and Medical Imaging Manufacturers) defines
voltage unbalance & current unbalance as below:

Difference between average and maximum voltage of three phase voltage +100%

Voltage unbalance rate=
average valve of voltage

Difference between average and maximum current of three phase current

Current unbalance rate = *100 %

average valve of current

The imbalance of current will change within the range of 6~10 times of the percentage of
voltage unbalance. Over current will cause overheating of the winding, which will shorten the life of
the compressor, and even destroy the motor. If the unbalanced voltage is large, the torque will be
reduced and the operating requirements cannot be met, so the motor will not be able to get the
required rotation speed.

NEMA declares that when the voltage imbalance of the motor terminal is not more than 1%, the
multiphase motor can be successfully opened to operating state at rated startup. But it is not allowed
to start the motor when the voltage unbalance is more than 5%, which will damage the motor. It is
suggested to install an extra high and low voltage protector at the place where the voltage is unstable.
Set the rated voltage range within 5%, to ensure the safe and long-term operation of the compressor.

It is suggested that if the difference of the maximum and minimum phase current is bigger than
3% of the average current during compressor operation, the three-phase power lines can be
exchanged as shown in figures 25 and 26. If the unbalanced phase does not change with phase
modulation, it is possible to confirm that it's not the motor problem. Please turn off the machine in

time and wait the problem to be solved. If it is motor problem, please contact HANBELL company.
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1 o U
2—V

3_W

/o ]
—

Y_9

Figu 26 Standard connection of main power supply line

2 o
3_V

1_W

7/
X_9

Y_7

Figure 27 Main power supply line connection during test
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2.4.3 Electromagnetic contactor selection

Please refer to the section of contactor in the electrician manual. It is recommended to refer to
the AC3 specifications, and to choose the suitable contactor according to the data and the system
design.

B Suggestions
1. The set value of the conventional electronic leakage protector should be higher than 50mA
(moist area recommended 25mA).

2. The grounding resistance should not exceed 500 Omega.

3. If the electronic leakage protector alarm, please check whether the insulation device is

normal and its line setting is correct or not.

4. Please select the appropriate AC contactor, air switch, and power line according to the

maximum operating current in below table.

2.4.4 Compressor electrical specification table

Table 4 Compressor motor technical data (Power: 380V/50Hz)

Model(-PLUS) LB-100| LB-140| LB180| LB-200| LB-230| LB-250| LB28( LB360| LB410

Locked rotor current LRA (A) 218 310 370 508 565 565 710 | 780 1020

Start current (A) 145 155 196 315 350 350 462 | 507 663

Maximum working current

3 232
MCC (A) 57 78 94 114 127 138 151 20
KM1, KM2 contactor (A) 40 50 65 90 95 95 115 150 150
Wire selection (mm?2) 6 10 16 25 25 35 35 50 50

B [ocked rotor current: the motor rotor fails to rotate because of heavy load or other reasons, and
at this time the current of the motor is locked rotor current.

B Starting current: the maximum current reached before the motor input current reaches the stable
state.

B The highest start and stop frequency: 6 times per hour;

B Shortest operation time: 5 minutes
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Frequency conversion motor technical data (Power: 380V/70Hz)

Model(-PLUS) LB100-V| LB140-V| LB180-V| LB200-V| LB230-V| LB250-V| LB280-V| LB360-V| LB410-V

Locked rotor current LRA (A) | 240 323 437 713 825 825 932 1132 1286

Maximum working current

4 11 14 151 1 1 21 234 274
MCC (A) 9 9 3 5 80 99 0 3 7

KM contactor (A) 65 90 95 115 150 150 150 150 185

Wire selection (mm?2) 16 25 35 50 50 70 70 95 95
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2.5 Installation and fixation

32

when it is applied to normal system, the compressor must be installed horizontally

It is suggested that the compressor should not be installed directly on the heat exchanger. If,
the compressor must be installed in that way due to condition restriction, please ensure the
strength of the load-bearing structure.

It is suggested to use a fixed steel structure support frame to install the compressor and use
the damping pad to reduce the effect of compressor vibration on the system.

For marine system, the compressor should be installed along the axial direction of the ship,
and the external oil tank and pressure maintenance valve need to be configured. Please

contact Hanbell company for more installation suggestions.

by

=

Figure 29 Installation diagram of compressor damping pad

When the damping pad is being installed, the four bottom bolts should be uniformly stressed
and the nuts should be tightened appropriately, and make sure to use spring gasket in order
to ensure they won't be loose during long-term operation of the compressor.

Suggestions for installation place

Keep away from other heat sources to prevent thermal radiation;

Be close to the electric control cabinet for easy wiring;

The compressor installation place and direction shall be easy for oil level check and daily
maintenance.

The installation position shall be strong enough so as not to cause resonance and noise.

Avoid to install the compressor in places with high humidity and bad ventilation.
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6. Reserve sufficient place for after-sales service.

Service room A B C D E
LB-100-PLUS | 300 300 300 300 300
LB-140-PLUS | 310 320 326 335 316
LB-180-PLUS | 310 320 326 344 316
LB-200-PLUS | 410 335 426 476 368
LB-230-PLUS | 410 335 426 476 368
LB-250-PLUS | 410 335 426 476 368
LB-280-PLUS | 410 335 426 476 368
LB-360-PLUS | 400 300 426 300 316
LB-410-PLUS | 400 300 426 300 316

Figure 30 Compressor installation diagram
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3. Spare parts

3.1 Spare parts table

Model
Item Description
Single Parallel
1 Suction shutoff valve ° °
2 Intake control solenoid valve ° °
3 Discharge shutoft valve ° °
4 PTC discharge temperature sensor ° °
5 NTC motor coil temperature sensor ° )
6 PTC motor coil temperature sensor ° )
7 INT-69HBY protection module ° °
8 Damping pad ° °
9 Electronic expansion valve and its controller ° °
10 Oil pressure difference protector ° °
11 Suction check valve ° °
12 Oil circuit solenoid valve / °
13 External oil filter / °
14 Oil flow switch / °
15 Sight glass / °
16 Oil circuit block pin / °
17 Oil flow switch ° /
18 Pressure maintenance valve / /
19 Frequency conversion controller / /
20 Discharge check valve / /

Table 5 Compressor configuration table
Note: 1. The final interpretation of the above table belongs to HANBELL.

2.e: standard parts /. optional parts

3. The above parts are subject to the contract.
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3.2 Oil circuit parts

3.2.1 Oil flow switch

In order to prevent the compressor from losing oil, an oil flow switch should be installed in the
compressor system which has an external oil separator.

The specifications of the oil flow switch are shown in the following chart.
Specification table:

Model Size Interface Applicable model

138 3/8" Thread/weld LB-100~180-PLUS

125 5/8" Thread/weld LB-200~410-PLUS
[l B Max working pressure 200bar

! T B Max working temperature 100°C
/9

B Protection level [IP65

FHZ00 H J B Max working current 1A
.

B Max working voltage 230VAC
(1645 Adapter

Adapter

Figure 31 Oil flow switch diagram

3.2.2 Oil circuit sight glass

m Sight glass

B Max working pressure 35bar

i :@E — j B B Max working temperature 100°C

Figure 34 Oil circuit sight glass
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3.2.3 External oil filter

FanR
\_/_/_J__.

248
225

g 100

“Hal . .
. L Pressure difference switch connector
Oil flow direction
2-M10*65bolt

—_
o
r\-

Adapter

B Max working pressure 28bar

B Working temperature-55~120C

Specification table:

External oil filter bracket installation diagram

Size Interface Applicable model
3/8" Thread/Weld LB-100~180-PLUS
5/8" Thread/Weld LB-200~410-PLUS

Figure 32 External oil filter diagram

3.2.4 Oil circuit solenoid valve

36

m Oil circuit solenoid valve

) e O (o
i — 11

Figure 33 Oil circuit solenoid valve diagram

B Max working pressure 35bar

B Max working temperature 105C

B Power 220V/ 50Hz

Direction arrow at the bottom “—”
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3.2.5 Oil pressure differential switch

Function: check the pressure drop before and after the oil filter screen. If the pressure drop
exceeds the set value, the oil pressure differential switch will jump off , so as to prevent
too much the impurity of foreign matter adsorbed on the surface of the oil filter screen,
which will do harm to the oil supply system.

Specification: For oil pressure differential switch provided by HANBELL, the standard jump off

value setting is 1.5bar. It can be reset by hand.

Instructions for use: non external oil system of single system, the high pressure connector (HP)

pressure differential switch is connected to the compressor high pressure interface
(high pressure side angle valve or angle valve at the discharge oil separator side).
The low pressure connector (LP) is connected to the compressor oil filter flange
angle valve. When the oil resistance is greater than the set value (1.5bar), the
pressure differential switch is activated(OFF) to cut off the compressor control
circuit to remind the user to clean up the compressor built-in oil filter

Parallel system (or single system with external oil circuit), please install the pressure
differential switch at the inlet and outlet of the external oil filter. When the alarm is

broken, please clean and replace the oil filter element in time.

Low pressure  LP when the pressure differential switch controller is in

normal state, 1 and 2 is connected; when the pressure

o ® ® difference increases and exceeds the set value, 3 and
O @)
S temidi P pressure controls 4 is connected; when the pressure difference
Model :HB-DPS-1. 5
O 9 decreases and lower than the set valve, please push
) )
the reset button, thus 1 and 2 is connected

High pressure HPL%J

Figure 35 Pressure differential switch diagram
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3.3 System parts

3.3.1 Suction and discharge shutoff valve

In order to facilitate the maintenance and repair of the machine, it is recommended to install the

suction and exhaust shutoff valves for the compressor. Please refer to the following table to know

about HANBELL shutoff valve.

4xL Holes
on ¢M PCD 4xN Holes
on ¢P PCD
& i
Noo) 1| & [
\ | 3 e
| o
H L’T’J K
9E
Figure 35 Shutoff valve dimension
Standard dimension UOM: mm
SPEC
A|lB|C|D|E|F|G]|H I J K[ LM N P
11/2" | 60| 75|40 |59 |76 | 6 5 [108] 75 |256(115 |18 [105 | M16x2 | 105
2" 7019060 [69 (91| 6 5 [122] 86 |280(128 |18 (120 | M16x2 [120
21/2"1 901110 67 | 89 [111]| 6 5 [137] 95 |307 (153 |18 (140 | M16x2 [ 140
3! 100(120| 80 | 99 |121| 6 5 (154 1117|398 (177 | 22 [160 M20x2.5/160
4" 1125(145(105(124|146| 6 5 [171]11301445(201| 22 (185 [M20x2.5/185

* Shutoff valve specification

Max working pressure

Strength test (gas pressure)

Temperature range

28 bar

35 bar

-50~150C

38




m HANBELL LB-PLUS Technical manual

3.3.2 Damping pad

Function: to reduce the additional vibration and noise during compressor operation.

Figure 36 Compressor damping pad specification (mm)

3.4 Electrical parts

3.4.1 INT69 HBY Diagnose protection module

a) Application description:

The protection module INT69 HBY Diagnose is the advanced product of the protection module
series, which is used for the compressor protection microcontrollers. The flexible response function
is added in the phase sequence monitoring, which improves the practicability and prolongs the life of
the refrigeration system. INT69 HBY Diagnose automatically stores work and error data in a
memory. Only through a specific transmission line, the data can be read on a personal computer and
be used for diagnostic analysis.

b) Function description:

® The series PTC thermistor enters the signal input end of the protection module.

® [f any resistance value of the thermistors rise above the jump off value, the protection

module will jump off. The blocking value of PTC will reduce to the reset value. After 5
minutes of reset time, the module will automatically reset. In the first disconnected 24
hours, if the PTC values raise to the reset value again, the reset time will be 60 minutes. If
the PTC third time rise to the reset value in 24 hours, the module will be locked and cannot
be reset automatically.
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® One second after the motor starts, the motor phase monitoring function is activated and will
remain to be activated for 5 seconds. Motor phase being abnormal or motor being
underphase will cause the protection module to be disconnected and locked.

® In order to avoid the compressor shutdown caused by reversal after the compressor
shutdown, the phase monitoring function will only maintain for 20 seconds after the motor
is stopped.

® [ED (light-emitting diode) (red / Green / orange) shows its working information.

® The motor protection module cannot be used in the variable frequency drive device.

® The PTC short circuit will cause deadlock, and the short cycle will lead to the reset delay.

® [f the reset delays when the temperature reduces or the error is removed, please reset the
module. The compressor needs to be restarted after the reset.

A This module must be assembled and maintained by a professional electrician. It should
have European or national standards, when the module is connected to electrical equipment
and cooling devices. The connection line between the junction box and the temperature
sensor must be the insulation line.

c) Technical data

Item Technical data Item Technical data
System PTC short circuit
Supply voltage AC 50/60HZ 115/240V+10% 3VA ystern AL short et | Normally<300
momtormg
Motor voltage 3 AC 50/60Hz 200/690V £10% Over frequency operation | Not support
—Motor static jump off
— S t i
ensor type Connect 1-2 AMS sensors and 1-9 ! t%mes/24h Smin+1min
. . . . 2 times/24h . .
PTC in serious as optional; serious 3times/24h 60min+12min
RIS ALl connection shall meet the DIN 44081 g eistchin frequenc Deadlock
M . and DIN 44082 standards —Pga tag rqu Y 5min+1min
ax‘mt‘?m <1.8KQ _Phazz lsosfge Deadlock
connection 30M Deadlock
length Cancel deadlock or reset
Power off and reset
delay
Maximum switchin Three times on and off
Ambient temperature | -30...70°C mu W g switching  within 30
frequency
seconds
Activated 1 second after the motor
Phase monitor starts and will remain monitoring for Delay reset rela
o 5 seconds > Y Y AC 240V 2.5A C300 at
o PhZ:Z fg;lsuence Activated 1 second after the motor owet least AC/DC 24V 20mA
. starts and will remain monitoring till . . one million times on and
— Inactivation . —NMechanical life o
the machine stops oft switching
About 20 seconds after the motor
stops

d) Signal light flashing

The signal lamp is for convenient, fast and easy repair; the lighting signal is composed of red and

orange. The current state of light flashing depends on the number of pulse flashes.
Signal is as below:
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1. 5s

Red Pause twice Organ

(Pause flash:1-5times )

Pause 1 time

1. bs

Pause 1 time

(Pause flash:1-5times)

Green light Compressor operation
Signal light | Green light flash Compressor operation
description Red/organ flash Faults occur; relay jump off; compressor stop; please refer to below
table
First flash sequence (red Second flash .
. Description
light) sequence(organ)
| Motor temperature: static jump off, winding
temperature over high
1 3 Motor temperature: reset delays after static jump
off
4 Motor temperature: temperature sensor detects
open circuit or short circuit
1 Motor voltage: phase sequence wrong
2 ) Motor voltage: phase stagger/three phase
asymmetry
3 | Power supply voltage: module access power
supply too low
If the green light is always on but the compressor cannot start: use the multimeter to test the resistance between
M1 and M2. If it is found to be blocked, the protector needs to be replaced.

e) Appearance and wiring

o
o

64.8 |585
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|

=
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|
721

&

L1 L2 L3

N

815

S$1 S2 M1 M2

765

Figure37 INT69 HBY Diagnose diagram
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Figure 38 INT69 HBY &PTC connection diagram

Note: the above picture only indicates the connection method of protection module; it is not the

compressor startup mode.

3.4.2 Electronic expansion valve and controller

a) Application and function:

The newly added electronic expansion valve module is used to control the motor
temperature of LB-PLUS serious low temperature refrigeration compressor. The electronic
expansion valve module is composed of an electronic expansion valve and a controller. The
controller reads the temperature of the motor through the resistance signal from the motor

embedded NTC sensor to automatically control the opening of the electronic expansion valve to
achieve automatic control of the liquid spray of the motor.

b) Technical data

Supply voltage

AC 50/60HZ 100-265V ,12Wmax

Output current

4-20ma corresponding motor temperature 0-110°C

Sensor type

NTC 10K@25°C, p=3435

Ambient temperature

-20-60°C operation period
20-80%Rh. no condensation

Start frequency

Max once/min

Rely

3A/250Vac Resistive load

Protection level

1P20

c) Appearance and wiring
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96
5 ,®,/
[ ”‘\@ g
.\'/
L] Haneerr
MO M1 M2

HB—EVC—100 m

Bectronic Expansion Valve Controller

Supply: ACS0—285V 50/60HZ

Relay: 3A/250VAC{Resistive load) Sg

T —20T~60T

Output4—20mA maox. 50010

LVD: GB14048.1—200 www.nanoed-eom

EMC: GB17626—2003 Made in China

G16G2513528 N
Size schematic diagram
Function Description Note
NTC fault Normal condition:M0 and M1 are normally closed; MO and | 1) L must be connected to the firing line,
feedback M2 are disconnected; N must be connected to the zero line,
open circuit or short circuit: MO and M1 are normally open; | otherwise the terminal B will burn and the
MO and M2 are closed controller cannot operate normally.
Motor Gl & G2 side current output 4-20m, corresponding motor | 2) Wiring correctly, Imin after the
0-110°C controller gets power, the compressor can
temperature temperature 0- be switched on. When the compressor is
feedback stopped and started again, it needs more
Motor S1 & S2 connect motor NTC than 1min interval, otherwise the motor
will be burned

temperature
control

3.4.3 Embedded NTC

NTC is one kind of embedded temperature sensor which is installed inside the motor coil.
It 1s connected with the electronic expansion valve to display the temperature of the motor,
and precisely control the liquid jet to protect the compressor (refer to figure 38).
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3.4.4 NTC temperature sensor and resistance valve

1 1
Empirical value formula : R = 10 * 5 (s ) , 10 is the resistance valve when temperature
comes to 25°C; R is the resistance valve when temperature is T.

Resistance valve Resistance valve Resistance valve
Temp Max | Typical | Min Temp Max | Typical | Min Temp Max | Typical | Min
°C KQ KQ KO °C KQ KO KO °C KQ KQ KO
-10 43,52 4247 41,43 31 8,11 8,01 7.92 72 2,15 2,10 2,05
9 41,55 40,57 39,60 32 7,83 7,73 7,63 73 2,09 2,04 1,99
-8 39,69 38,77 37,86 33 7,55 7.45 7,36 74 2,03 1,98 1,93
7 37,92 37,06 36,21 34 7,29 7,19 7,10 75 1,98 1,92 1,87
-6 36,25 35,44 34,64 35 7,04 6,94 6,85 76 1,92 1,87 1,82
-5 34,66 33,90 33,15 36 6,79 6,70 6,61 77 1,87 1,82 1,77
-4 33,15 32,44 31,73 37 6,56 6,47 637 78 1,81 1,77 1,72
3 3L72 31,05 30,39 38 6,34 6,25 6,15 79 1,76 1,72 1,67
2 30,36 29,73 29,11 39 6,12 6,03 5,94 30 1,72 1,67 1,62
-1 29,06 28,48 27,89 40 5,92 5,83 5,74 81 1,67 1,62 1,58
0 27.83 27,28 26,74 41 5,72 5,63 5,54 82 1,62 1,58 1,53
1 26,65 26,13 25,62 42 5,53 544 535 83 1,58 1,53 1,49
2 25,52 25,03 24,55 43 534 5,26 5,17 84 1,54 1,49 1,45
3 24,44 23,99 23,54 44 5,17 5,08 4,99 85 1,49 1,45 1,41
4 23,42 23,00 22,57 45 5,00 491 483 86 1,45 1,41 1,37
5 22,45 22,05 21,66 46 4,83 4,75 4,67 87 1,42 1,37 1,33
6 21,53 21,15 20,78 47 4,68 4,59 451 88 1,38 1,34 1,30
7 20,64 20,30 19,95 48 4,52 4,44 436 89 1,34 1,30 1,26
8 19,81 19,48 19,15 49 438 430 422 90 1,31 1,27 1,23
9 19,01 18,70 18,39 50 424 4,16 4,08 91 1,27 1,23 1,19
10 18,25 17,96 17,67 51 4,10 4,03 3,95 92 1,24 1,20 1,16
11 17,51 17,24 16,97 52 3,97 3,90 3,82 93 121 1,17 1,13
12 16,81 16,56 16,30 53 3,85 3,77 3,70 94 1,17 1,14 1,10
13 16,14 15,90 15,67 54 3,73 3,65 3,58 95 1,14 1,11 1,07
14 15,50 15,28 15,06 55 3,61 3,54 3.46 96 1,12 1,08 1,04
15 14,89 14,69 14,48 56 3,50 343 335 97 1,09 1,05 1,02
16 14,31 14,12 13,92 57 339 332 3,25 98 1,06 1,02 0,99
17 13,75 13,58 13,39 58 3,28 3,22 3,15 99 1,03 1,00 0,97
18 13,22 13,06 12,89 59 3,18 3,12 3,05 100 1,01 0,97 0,94
19 12,72 12,56 12,40 60 3,09 3,02 2,95 101 0,98 0,95 0,92
20 12,24 12,09 11,94 61 2,99 2,93 2,86 102 0,96 0,92 0,89
21 11,77 11,63 11,50 62 2,90 2,84 2,77 103 0,93 0,90 0,87
22 11,32 11,20 11,07 63 2,82 2,75 2,69 104 0,91 0,88 0,85
23 10,90 10,78 10,66 64 2,73 2,67 2,61 105 0,89 0,86 0,83
24 10,49 10,38 10,27 65 2,65 2,59 2,53 106 0,87 0,84 0,81
25 10,10 10,00 9,90 66 2,57 2,51 245 107 0,84 0,82 0,79
26 9,73 9,63 9,53 67 2,50 2,44 238 108 0,82 0,80 0,77
27 938 9,28 9,18 68 242 236 231 109 0,80 0,78 0,75
28 9,04 8,94 8,84 69 235 2,30 2,24 110 0,79 0,76 0,73
29 8,72 8,62 8,52 70 2,28 2,23 2,17
30 8.41 831 8,21 71 2,22 2,16 2,11

Table 6 NTC sensor temperature and resistance valve 10K@25C
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3.4.5 Frequency conversion controller

3.4.5.1 Controller introduction

The frequency conversion controller is specially developed for LB-PLUS series inverter

compressor, which greatly simplifies the development difficulty and development cost of the
frequency conversion unit. Its operation is simple and has a good man-machine interface. It can
achieve effective and timely control of the variable frequency compressor, and accurately control
the temperature of and saves energy, which is very suitable for food, medicine and other
industries that have harsh requirements for low temperature.
The frequency conversion controller consists of a host PCOOM+ and a PLDPRO manipulator.
PCOOEM+ has a built-in control program, and the running parameters of program and system
devices are stored in FLASH-MEMORY and EEPROM, so that data can be reliably stored. The
PLDPRO manipulator is the terminal of the whole system control, which can be used to set the
parameters and display the feedback parameters of the compressor and the frequency converter.
PLDPRO graphic display is a control terminal. It can manage graphics through graphic display,
and can process international characters. When it alarms, the buzzer will send out sound signals.
The temperature range (-20~60) and the protection level of the front panel of the manipulator is
IP65.

PCOOEM+

ez e R e

£000AARAA. g@ LA ._.H__L
|

_5_,.. T ] T =i

Controller host PLDPRO manipulator

3.4.5.2 Design features

1. Control model of frequency converter

The controller is through two methods, evaporation water outlet temperature and suction
pressure, to control the temperature to ensure the temperature within the preset range. At the
same time, the ability to handle some abnormal conditions is also available. (see the following
table for specific functions)
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Function Description

Temperature Through the feedback of evaporation water outlet temperature and

adjustment suction pressure to realize the loading and unloading, so as to adjust
the temperature

Motor high | The temperature of the motor is higher than the unloading point,

temperature compressor unloads and will resume until the temperature is lower

management than the safety point

Motor high | If the temperature of the motor is higher than the alarm point, the

temperature alarm compressor stops.

High current | If the current is higher than the unloading point, the compressor

management unloads and it will resume when the temperature is lower than the

safety point.

High current alarm

If the current is higher than the alarm point, the compressor stops.

High discharge
pressure management

If the discharge pressure higher than the unloading point, the
compressor unloads and it will resume when it reaches the safety
point.

High discharge
pressure alarm

If the discharge pressure higher than the alarm point, the compressor
stops.

Low pressure alarm

If the suction pressure is lower than the alarm point, the compressor
stops.

2. Simple control logic

On the basis of ensuring the safety and reliability of the compressor operation, the principle
control is simplified, and it is easy to use.

3. Accurate and fast temperature control

of

The controller can response quickly to the feedback of temperature or pressure, and control the

compressor's loading and unloading by a frequency converter, so as to ensure that the temperature

reaches quickly and is in a reasonable interval.

4. Ensure reliable & safe operation of the compressor

The controller has a complete abnormal handling program and alarm program. It can make timely

and effective response when the unit is in trouble, so as to ensure the safety and reliability of the

unit.

¢ If you want more information and instructions for frequency control, please contact HANBELL

company.
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4. Maintenance

4.1 Items to be checked before machine starting

Items

Key points to be checked

Corresponding confirmation method

1. Compressor
and spare part
appearance
check

1.Refrigerant oil level;
2.Lubricant oil temperature;

3. Inlet & outlet shutoff valve
completely open;

4 Motor liquid injection angle
valve completely open

1. High oil level is full;

2. Before trial operation, the oil need to be heated to
around 40°C, the time required for heating is about 8
hours;

3. Open the shutoff valve dustproof nut to check;

4. Open the motor injection angle valve dustproof nut
to check;

2. Electrical

1. Main power supply voltage
value

2.Control  circuit  voltage
value
3.Interphase  and  ground

insulation resistance of motor
4. Connection between power

1. The voltage fluctuation range of the main power
supply is controlled within the rated voltage
380V+5%, and the instantaneous voltage drop is less
than 10% when it starts;

2. The standard voltage of the control circuit is
220V+£10%; if there are other requirements, please
contact Hanbell company;

system and wire 3. Insulation valve shall be higher than SMQ;
5. Grounding wire installation | 4. The power supply is connected to the junction box
6.Switch, sensor, and | with good insulation. The power line should be far
controller setting away from the heat source and the metal with angular
angle, so as to avoid the damage of the insulation
skin. It should be equipped with a junction box and a
junction box bolt;
5.Make sure it is installed;
1. Whether the pipe is secured | 1. visual check of manual check
3. Pipeline or not; 2. Check with a leak detector or soapy water,
system 2. Make sure no leakage on especially at the welding area and interface.
the pipe
1. Coil temperature | 1. Not activated(closed circuit)
protection 2. Not activated(closed circuit)
4. Protection | 2. Discharge  temperature | 3. Full oil level(closed circuit)

device

protection
3. Oil level switch

Table 7 Items to be checked before machine starting
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4.2 Items to be checked during operation

48

Power on the compressor for about 0.5-1 seconds to determine whether the compressor
rotation is normal or not by monitoring the suction and exhaust pressure (the normal rotation
of the compressor: the suction pressure drops immediately and the exhaust pressure rises).
After starting, check the lubricating oil in the sight glass on the external oil line to find out
whether it is full or not. If you found any problems, please check the pressure difference
between the high and low pressure, check if the filter is blocked or not (pressure difference
alarm), whether the oil return solenoid valve of the external oil separator is open or not, if
the oil outlet is blocked or not, check whether the motor temperature ascend too fast, if
spray liquid pipe supplies liquid or not (Concerning control logic, please refer to the 2.1.1).
When the compressor is started, the lubricating oil in the oil separator will produce foam in
short time, but the lubricating oil foam will disappear when the compressor works under the
rated condition. In general, the normal oil level in the oil separator shall be above the middle
level of the low oil level sight glass, and the minimum level shall not be lower than the
middle level of the low oil level sight glass (Figure 38), otherwise it means insufficient oil
filling or compressor oil spitting. (please refer to 4.3)

The operating conditions of the compressor should be adjusted according to the following
way: the discharge temperature should be over 30K than that of condensing temperature,
and the overheat of the suction is within 15K.

The whole equipment, especially the pipe, must pass the abnormal vibration test. If there is
abnormal vibration or noise during the operation of the compressor, please contact
HANBELL.

If the compressor is in operation for a long time, the following items should be checked
daily: machine operation data (such as: three-phase voltage, line current of the compressor
etc.), the oil temperature and oil level of the lubricant, all sensing parts, the connecting and
fastening of the wire, and the sight line of the oil circuit.

When the condensing unit is in operation, special attention should be paid to its auxiliary
equipment, as well as the maintenance schedule of the unit after the first start operation.

To ensure normal viscosity of the lubricating oil at low ambient temperature and ensure
smooth lubrication of the bearing, it is recommended that the oil heater on the external oil
separator should be kept open when the compressor is shut down, so as to prepare for the
next start.



Sight glass - low oil
level
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oil circuit
sight glass

max

min

Sight glass - high
oil level

Figure 39 Compressor oil level mark

& Note:

When the compressor is running, the oil level needs to be between the middle line of the high
oil sight glass and the middle line of the low oil sight glass. Through the sight glass, the flow of
lubricating oil can be seen and the oil is clear and transparent. If the oil level is lower than the low oil
level sight glass, it is necessary to shut down and refuel. Please check whether the suction is with
liquid or not (oil return shows white or a large number of bubbles occurs), because it will lead to the
sharply increase of oil spitting of oil separator, which finally causes the compressor to lose oil.

If the discharge temperature is too low and the boot lubricating oil temperature of the oil
separator is too low, it will also cause the refrigerant dissolves in the lubricating oil, which will not
only cause the compressor bearing damage, and also make it easier for compressor oil loss. Ifit is a
full liquid system, please check whether the oil return solenoid valve is open the oil return according

to the set control logic.

& Emergency stop
B Cut off the power supply and stop the compressor. For major accidents, please cut off the

main switch of the compressor power supply, the whole compressor will be stopped.
B Close all the fluid supply valves on the system as soon as possible, and close the suction and

discharge valves of the compressor.
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B Find out the causes of the failure or accident and eliminate it.
B In case of sudden power outage, in addition to closing the compressor suction, discharge
valve and evaporator supply valve in time, the power switch should be cut off and the cause

of power outage should be ascertained.

4.3 Faults analysis

Faults Possible causes
Compressor motor coil temperature | 1. The motor load is too large, the cooling is insufficient or
protection jump off the motor liquid spray solenoid valve is invalid.

2. Coil protection switch failure

3. Poor electrical system or failure

4. Poor motor coil, temperature increase too high

5. Controller of electronic expansion valve failure, no current
output

1. The wire joint of the compressor motor is humid.

2. Poor compressor motor

3. Poor compressor wiring terminal

4. The electromagnetic contactor is poorly insulated.

5. Internal acidification of the system, corrosion and
insulation

6. The coil is running at high temperature for long time,
causing deterioration of the insulation.

7. Frequent start, coil deterioration.

Poor motor insulation

8. Too much water contained in the refrigerant

The motor cannot be started or | 1.Voltage too low or voltage error.

switched 2. The voltage drop of the starting voltage is too large and the
electromagnetic contactor cannot be absorbed.

3. Motor failure.

4. Underphase, reverse phase and lack of phase

5. Motor protection switch activated.

6. Incorrect wiring of motor coil.

7. Bad A—A start timer

8. The current setting is too small or the improper selection of
circuit breaker.

9. Poor electromagnetic contactor
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Abnormal vibration or noise

1.Bearing damage.

2.Compressor liquid compression.

3. The rotor is overheated & friction with the rotor or the
shell.

4. Oil loss causes poor lubrication.

5. The internal parts loose

6. Poor piping, without flexible stretch causing resonance

7. The foreign body enters the compression chamber.

Discharge temperature too high

1. Excessive heat of inhalation refrigerant (insufficient

refrigerant, abnormal expansion valve).

2. High pressure too high (bad cooling, air comes into the
system, high temperature of cooling water, insufficient
cooling water flow, poor heat transfer effect of condenser).

3. The compression ratio is too large and there is no auxiliary

cooling.

4. Bearing damage, rotor friction.

5. The loss of oil or oil level is too low.

System low voltage alarm

1. Insufficient refrigerant

2. The evaporator has severe frosting, which affects heat
transfer.

3. The opening of the expansion valve is too small, the
temperature package is loose, and the thermal insulation
is not made.

4. The intake filter is frozen or dirty.

5. The evaporator is too small.

6. Low voltage protection setting.

1. Too much refrigerant

2. The effect of heat exchange is not good because the
System high pressure alarm condenser is dirty or air comes into it.

3. The discharge temperature is too high.

4. The expansion valve is dirty and blocked.

5. The condenser is too small.

6. High pressure protection setting problem.

1. Oil flow switch failure

2. The condensing pressure cannot be set up at starting, and

0Oil flow alarm the oil supply pressure difference is not enough.
3. Oil circuit blocked
4. Oil circuit solenoid valve failure
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Discharge temperature too low

w

Compressor suction has fluid

Oil return temperature too low

The opening of the expansion valve of the system liquid
tube is too large

The opening of the economic expansion valve is too big

Insufficient oil supply in compressor

W =

NS »n ok

Exhaust temperature too low

Oil separator filter net failure

Oil temperature of the oil separator is too low (not open
oil heater before starting)

Suction or gas supplement has liquid

Economic expansion valve opening is too big
Insufficient oil returning during suction

Excessive pressure drop in external oil circuit causing
poor oil supply
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S. Appearance and functions

5.1 Appearance structure

mExternal structure-single machine

1 2 3 4

/

'J,J”

/.I_II_II_II_II_II_II_II

14 15 16

LB100~280-PLUS Low temperature screw compressor external structure
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LLT T L

LB360/410-PLUS Low temperature screw compressor external structure
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Description

No. LB-100~180 | LB-100~180-P LB-200~280 LB-200~280-P LB-360/410
(-PLUS)
Motor liquid
1 | injection 1/4” 1/4” 1/4” 1/4” 1/4”
angle valve
Low voltage
2 | detective 1/4” 1/4” 1/4” 1/4” 1/4”
valve
Discharge
3 | temperature PTC PTC PTC PTC PTC
sensor
Discharge , , , ) ; ;
4 1-12" 1-12" 27 27 2-12" &3”
shutoff valve
High
temperature , , , , ,
5 . 1/4” 1/4” 1/4” 1/4” 1/4”
detective
valve
Oil ircuit
6 .1 circui Y Y v Y %
sight glass
L il level
; .ow oil leve / Y Y Y %
sight glass
Oil inlet , , , ) ;
8 3/8” 3/8” 5/8”" 5/8” 5/8”
connector
Oil tlet
o |° OWE 3/8" X 5/8" X X
connector
Oil ircuit
O X v X v X
block pin
High oil level
pp | e eneve v X v X X
sight glass
Discharge , , , ) ) )
12 1-12" 1-12" 27 27 2-12" &3”
check valve
Suction , , , , ,
13 27 27 37 37 4"
shutoff valve
1 Economizer P 16.1 p16.1 p16.1 @ 16.1 ?28.8
interface (copper) (copper) (copper) (copper) (copper)
s Motor . gas v v / / v (internal flow
return pipe channel)
Pressure
difference , ,
16 . 1/4” X 1/4” X X
switch
connector

“v” :standard

“X:optional
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5.2 LB100~410-PLUS interface

Model | Discharge | Copper Steel Suction | Copper Steel . . Main oil return | Motor liquid
ECO interface | Main oil inlet

-PLUS port pipe pipe port pipe pipe port injection port

LB10o| 112" 2,, ®16 (JR4) | 38" (99.7) | 3/8" (®9.7) | 1/4" (®6.5)

LB140| 1-172" 42 ®49.3 o @55 ®61.3 | @16 (JF3E) | 3/8" (09.7) | 3/8" (@9.7) | 1/4" (®6.5)

LBISO| 1-12" o ®16 (32#) | 3/8" (®9.7) | 3/8" (®9.7) | 1/4" (®6.5)

LB200 2n 3n ®16 (JF#) | 58" (D16) | 58" (®16) | 1/4" (®6.5)

LB230 o 3 ®16 (J2#) | 58" (®16) 5/8" (®16) | 1/4" (®6.5)
®55 | ®61.3 ®80.5 ®90.2

LB250 on 3n ®16 (JF#) | 58" (D16) | 58" (®16) | 1/4" (®6.5)

LB280 2" 3" @16 (J74) | 58" (®16) 5/8" (®@16) | 1/4" (®6.5)

LB360| 212" ®68 ®77.2 4n ®28.8 (JE#) | 58" (®16) 5/8" (@16) | 1/4" (®6.5)
®93 @110

LB410 3n ®80.5 | ®90.2 4n ®28.8 (J73&) | 5/8" (@16) 5/8" (®16) | 1/4" (®6.5)

A\ Note: 1. The pipe size in above tables is the casing pipe size.

2. LB-V-PLUS/LB-V-P-PLUS/LB-P-PLUS/LB-PLUS series compressors, please refer to

above table.
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5.3 LB100~280-PLUS Dimension

000

Model A B C D E F G H I J
LB100 1163.5 | 554 18 (275) | 2475 | 338 303 569 300 395
LB140 1199 584 18 (297) | 255.5 | 339 308 578 350 402.5
LB180 1263 584 18 (297) | 255.5 | 405 308 578 350 402.5
LB200 1410 645 18 (427) | 2703 | 390 332 683 350 449.5
LB230~28 | 1445 649 18 (427) | 2653 | 411 340 683 386 483
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5.5 LB100~280P-PLUS Dimension

Model A B C D E F G H I J K

LB100-P 1004 | 562 18 129.5 | (254) 163.5 | 338 | 303 300 395 133
LB140-P 1017 | 597 18 117 (241) 177 | 339 | 308 350 402.5 | 104
LB180-P 1083 | 611 18 117.6 | (241) 177 | 405 | 308 350 402.5 | 104
LB200-P 1186 | 630 18 112.5 | (235) | 230 | 390 | 332 350 449.5 | 158
LB230~280-P | 1218 | 630 18 112.5 | (235) | 234 | 411 | 340 386 483 152
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5.6 LB360/410-PLUS Dimension

1ny

o ]o]

eIe

Model A B C D E F G H I J K L M
LB360 1137 | 360 18 397 147 98 384.5 | 495 342.5 | 538 939 301 | 408
LB410 1237 | 360 18 397 156 106 465.8 | 576.3 | 342.5 | 538 949 327 | 408
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5.7 LB100~280-PLUS Dimension

valve

glass

3
No. |Description Note |No. |Description Note No. |[Description Note |No. |Description Note

j|Pischarge shutoff 7| Terminal box P34 13 |0l inlet connector jg|Discharge
valve temperature switch

2| Safety valve plug S3|ECO comnector 14 L.ow oil pressure 20 Discharge check

- = sight glass valve

3| Figh pressure 14" | 9|Liquidlevel switch 5|01 circuit block 21|Suction check valve
operation angle valve pin

4|Low pressure filling 14" 10| Angle valve 14" 16| Qil putet 22 |Fixing hole

5|Low pressure shutoff 11|Heater 220V/300] 17|Angle valve 1/4 13 |Flectronic expansion
valve = valve

§ Motor chamber angle Lan 12|04l dircuit sight glass 18 High oil level sight
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5.8 LB100~280-P-PLUS Dimension

[
21
No. |Description Note No. [Description Note No. [Description Note |No. |Description Note
. Motor quid
Hi Low
j|Highpressweangle ), j|Lowpressweangle |, 13 |injection 18|0il circuit block pin
valwve valve
temperature
3| Safety valve phug 1ovnpy| gfMoterfiqud 14" 14 [Discharge check 20[Plug
- - refri gerant injection valve =
3| Discharge shutoff 9| Terminal box 15 |Intake check valve 39 [Pischaree 110°C
valwve temperature FTC
4|Sotencid valve 10[ECO connector 38" ] 3 [Flectrome expansion
glass valve
3| Suction shutoff valve 11]|Clening hole cover 17|0il inlet commector (14"
6| Fitting valve 14" 12[Plug 13 |Plug

61



FAHANBELL

LB-PLUS Technical manual

5.9 LLB360/410-PLUS Dimension

oo-¢—§

e
&
A
-8B
@)
8 2,

ey
— —1
V@2
No. | Description Note No. |Description Note
_ o LB360 2-1/2" L
1|Discharge check valve 1b410 3" 8|ECO flange 11/8
2| Discharge shutoff valve 3" 9|Suction check vawve 4"
3|Filling valve 1/4" 10| Cil inlet connector 5/8"
4| Low pressure angle valve 1/4" 11 |Discharge temperature PTC110 T
5| Suction shutoff valve 4" 12 |Safety valve plug 12"
] }.I.Dtm.’ liquid refrigerant 13 |Electronic expansion valve
injection port
7| Terminal box 14

Note:

1. Suction check valve is standard part; discharge check valve is optional.
2. Any problems, please contact Hanbell.
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