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I.Overview

LWL-3 online oil liquid particle counter is designed based on the principle of photo-resistance
method (shading method), which detects the size and quantity of particles in the liquid by
measuring the extent to which the light is blocked by the particles. The instrument can be widely
used in aviation, aerospace, electric power, petroleum, chemical industry, transport, ports,
metallurgy, machinery, automobile manufacturing and other fields, can be used for hydraulic oil,
lubricating oil, transformer oil (insulating oil), turbine oil (turbine oil), gear oil, engine oil,
aviation paraftin, water-based hydraulic oil and other liquids for solid particle contamination
detection, as well as organic liquids, polymer solutions for the detection of insoluble particles.
The detection of insoluble particles in organic liquids and polymer solutions is also carried out.
By using the LPC-M3 online oil particle counter, users can understand the particle contamination
in the oil in a timely manner, so as to take appropriate measures to protect the normal operation

of the equipment.

I1. Technical indicators

1. Measuring range: 1Hm~1000Hm

2. Measurement standards: GJB420B, SAE4059F-CPC, 1504406, GB/T14039,
GJB420A, NAS1638/SAE4059F, GOST17216

3. Flow rate range: 5mL/min to 500mL/min (optimal 30mL/min)

4. Sample viscosity: <650cSt. 5.

5. Sensitivity: 1Mm or 4tm(c) 6.

6. Counting Volume: 1~999mL

7. Counting accuracy: £0.4 contamination levels

8. Recombination Error Limit: 40,000 particles/mL.

9. On—line pressure: 0.1-10Mpa (optional pressure reducing device up

to 42MPa).
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10. Data output: RS485 interface
11. Power supply: AC220V+10%, 50/60Hz or DC12-40V; <5W

12. Ambient Temperature: -20~60C

III. Instrument Structure

1. Mainframe panel

1 ﬂ LWL-3 ﬂ ;

1. Inlet and outlet ports: oil inlet and outlet.
2.Data and power interface: Provide power and communication

connection for the instrument

2. Interface definition

4-pole round jack socket pin definitions:
@® vce+
@ GND
® RS485 pin A
(@ RS485 pin B
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IV. Instrument Installation & Testing

4.1 Mounting

Through the four mounting holes on the rear panel of the instrument, fix the instrument
near the interface of the system to be measured, ensure that the installation is stable and the fixed
position is free from severe vibration. After fixing the instrument, use the pipeline to connect the
interface of the system to be measured to the inlet port of the instrument, and connect the drain
port to the oil return line or oil tank. See Appendix I for installation dimensions.

High-pressure environment: If the pressure of the system interface to be measured is
greater than 10Mpa, it is necessary to install a pressure reducing device (optional). The pressure
reducing device is installed between the system interface to be tested and the inlet of the
instrument.

High flow rate environment: If the flow rate at the test point is greater than the maximum
permissible flow rate of the instrument, it is necessary to install a flow control valve (optional).
The flow control valve is installed between the instrument drain and the return line or tank.

Low flow rate environment: If the flow rate of the system interface to be tested is less than
the minimum allowable flow rate of the instrument, it is necessary to install a flow pump

(optional). The flow pump is installed between the instrument drain and the return line or tank.

4.2 Testing

1. Complete the installation of the instrument, adjust the pressure regulating valve and
flow regulating valve, so that the interface pressure and flow rate of the system to be measured
meet the requirements of the instrument (see 4.1-Installation). Switch on the instrument and
warm up for 10 minutes. Open the interface valve (pump) of the system to be tested, so that the
oil to be tested passes through the instrument, and carry out pipeline flushing (the flushing
volume should be not less than 100mL).

2. Test volume, test times, test flow rate, test intervals, and other parameters are set (see
6.2 - setup).

3. Start the test setup method: the host sends to the bus: 11 05 00 01 FF 00 DF 6A
The slave returns: 11 05 00 01 FF 00 DF 6A, then the setting is successful.
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4. End test setting method: the host sends to the bus: 11 05 00 02 FF 00 2F 6A
The slave returns: 11 05 00 02 FF 00 2F 6A, then the setting is successful.

4.3 Cleaning & Maintenance

When testing contaminated oil for a long period of time or when testing an abnormal level of

contamination, the Remove the instrument from the system and clean the lines and instrument

sensors with a clean detergent.

V.Newsletter format

1.
2.
3.
4.
5.
6.
7.

Note: Only by setting the correct serial port parameters,

standard Modbus RTU method

baud rate: 9600bps

start bit: 1 bit

data bit: 8 bits

Checksum: None

Communication interval should be more than 50ms.

All registers in this protocol are 16-bit registers.

and the instrument can communicate with Modbus normally!
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6.2 WE

WEINGEARE MR E . MRS RESERE.

WEIIEEM Modbus 4 Btk DhRehd. 2rfEastbil
TAMEE. AT SAEE. REMAHR. Ft, XX
FR T BEUE RSk E, Bk s &4 X0E 2 % R0,

6.2.1 X E

I v B AR IR M AR Pt E] B

MR PR E .

LIRRIRIE . BEE 24 AT I {28 AR ol T3

VB 725 2R k3% 11 10 00 0A 00 01 02 XX XX EA EF(XX
AP BiE)

i, P EREN 50 mL/min:

FHLAEL K% 1110 00 0A 00 01 02 00 32 EA EF

MALIZIE: 11 10 00 0A 00 01 23 5B, % B AL L)

2. RRIRE: W ERIRE, M EE A0,  FHLIEC [A] [A]FE AS

OB AT IR E, — B,

VB 7 AR % : 11 10 00 0B 00 01 02 XX XX 2B 29 (XX
REFTRIREO

i, 5B MR ECATIR:

FHLFELZ K% 1110 00 0B 00 01 02 00 07 2B 29

MAMLIR[E]: 11 10 00 0B 00 01 72 9B, MK B RT3 .

SWAAIR: W B R IAFA

VB 725 A 2R % 11 10 00 0C 00 01 02 XX XX AB 5F (XX
RFEFTEARFD

it v ENAAF Y SmL:

FHLF L & I%: 1110 00 0C 00 01 02 00 05 AB 5F

N\HL [7]: 1110 00 0C 00 01 C35A, ¥ & &1l .
%6 7 329 7
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4.0 BRIEI R e M S D ] PR A AT B

WE TR MUSZk%: 1110 00 0D 00 03 06 XX XX XX XX
XX XX 89 E9 (XXARFE T M [AIRE, Bf-73-F0)

foiltar, 1 B MRS A 5s:

EMLIAELE A I%: 1110 00 0D 00 03 06 00 00 00 00 00 05 89 E9

MAMLIEE: 11 10 00 0D 00 03 13 5B, ¥ & &2 .

5.HERTIE] . BE PR (A

W ik AR 3% 1110 00 11 00 03 06 XX XX XX XX XX
XX 48 43 (XXARER s I|], f-73-0)

B, B R [ Ss:

FHLAEL & %: 1110 00 11 00 03 06 00 00 00 00 00 05 48 43

MAMLIR[E]: 1110 00 11 00 03 D2 9D, U B kI .

6.GEARE: B MR, BRI S S T I ]

MEFH N EEDIIERE, WP s e EE
R, e A5 E TR AR

W B 7 2R K% : 1110 00 10 00 01 02 XX XX A8 CO (XX
REFTBRARED

B, B E AR 1 mL:

LA ALK I%: 1110 00 10 00 01 02 00 01 A8 CO

MAMLIR[E: 1110 00 10 00 01 02 9C, % B 3.

6.2.2 b [A) 5 B

T8 RS0

WE i AR K% 11 10 00 04 00 05 0A XX XX XX XX
XX XX XX XX XX XX 97 C6 (XXfREFrist RGentIH], 4=-H-H-i-
or-FP-ZFP)

fian, wE RGN Ry 2020 4 01 A 31 H 11 & 27 43 00 #> 00

LR




LWL-3 Online Oil Particle Counter LUWATECH

EHLEE L K i%: 1110 00 04 00 05 0A 07 E4 00 03 00 1F OB 1B
00 00 97 C6
MALIE[E: 11 10 00 04 00 05 43 5B, M4 B R L) o

6.3 $i#E

1A B AT -

FHLH LK I%: 1104 0001 00 65 63 71

MALR A WA IS 4 & T A 5, B s
ATV LB ST 58 =5 .

2EFETRERIMAREHE: MEZLKIE: 11 04 XX XX XX XX B3
38 (XXARZRAR 2 AR 1 2 74 L A H b AR -5 40

FEERE 17BN 23*2+7*7=95=0x5F words, ¥¥kciatht
0x66.

filtn, EEH 7 RAEEE, R 0xe6, M 7 Ik
B bl 0x66+0X5F*(7-1) =0x02A0:

FHLF AL K% 1104 02 A0 00 5F B3 38

MALIR [ A . 75 G S A & A R, #dats X
FEBIT VE L PR I3 =79

6.4 R

MR F A AR AN T i%: GIB420B. SAE4059F-CPC.
1SO4406. GB/T14039. GJB420A. GOST17216. NAS1638/SAE4059F .

DI A br e B B 7325 s 28 K%: 11 10 00 64 00 01 02 XX
XX 23 B5 (XXAFEHrsAnAE IS )

filan, YI#aARE )y 1S04406:

FEHLARLE A I%: 11 10 00 64 00 01 02 00 03 23 B5

MALIRE: 1110 00 64 00 01 42 86, 4% B kI .

A TN T T AR 1

GJB420B: >4pm(c). >6pm(c). >14pm(c). >21pm(c). >38m
% 8 7 3t 29 T
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(c)~ >70pm(c);

SAE4059F-CPC: >4pm(c). >6pm(c). >14pm(c). >21pm(c). >
38m(c). >70pm(c);

1SO4406: >4pm(c). >6pm(c). >14pm(c):

GB/T14039: >4pm(c). >6pm(c). >14pm(c);

GJB420A: >2pm. >5pm. >15pm. >25pm. >50pm;

NAS1638/SAE4059F : 5-15pm. 15-25pm. 25-50pm. 50-100
pm. >100pm:;

GOST17216: 1-2pm. 2-5pm . 5-10pm. 10-25pm. 25-50pm.
50-100pm;



LWL-3 Online Qil Particle Counter [“W“"EGH

1 WRINE R ZERS
1. FIHHR

70 R
30
4xM3
A
~
> ° o O

70
60
77.5

2+ AR

O

A\

% 10 U1 3t 29 W



[”W‘TEGH LWL-3 Online Qil Particle Counter
3. LHER
100 5
- » > |
90
A 4 N |
3 O @ @ O ]
g R
/O © © 9 ||
. )
1. 4>M3 P SLIBET
2. 4>D3.4 i@
E: BAL: mm
11 00 3t 29 0t



LWL-3 Online Qil Particle Counter [“W“"EGH

PRI 8 A AR AE A BN S e F RS

GJB420B-2015 Az TAE&EIARISRE 2R (fi/100mL)

A EAMT A B o] D E F
>1Hm >5um >15tm >25Him >50Hm >1004m
G
>41mc) >6Hm(c) >141m(c) >21H0m(c) >38Hm(c) >70Hm(c)
000 195 76 14 3 1 0
00 390 152 27 5 1 0
0 780 304 54 10 2 0
1 1560 609 109 20 4 1
2 3120 1220 217 39 7 1
3 6250 2430 432 76 13 2
4 12500 4860 864 152 26 4
5 25000 9730 1730 306 53 8
6 50000 19500 3460 612 106 16
7 100000 38900 6920 1220 212 32
8 200000 77900 13900 2450 424 64
9 400000 156000 27700 4900 848 128
10 800000 311000 55400 9800 1700 256
1 1600000 623000 111000 19600 3390 512
12 3200000 1250000 222000 39200 6780 1020
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SAE AS4059F-CPC ANZfiRKRIAEh . ikIERBVISRE S

(#/100mL)
>1um >5um >15um >25um >50um >100um
V5 YA
>4 um(c) >6 um(c) >14 um(c) | >21um(c) | >38um(c) | >70 um(c)
000 195 76 14 3 1 0
00 390 152 27 5 1 0
0 780 304 54 10 2 0
1 1560 609 109 20 4 1
2 3120 1217 217 39 7 1
3 6250 2432 432 76 13 2
4 12500 4864 864 152 26 4
5 25000 9731 1731 306 53 8
6 50000 19462 3462 612 106 16
7 100000 38924 6924 1224 212 32
8 200000 77849 13849 2449 424 64
9 400000 155698 27698 4898 848 128
10 800000 311396 55396 9796 1696 256
1 1600000 622792 110792 19592 3392 512
12 3200000 1245584 221584 39184 6784 1024
%13 W 3t 29 I
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GJB420A X#i&E RS A miREAISRE SR (Fi/100mL)

TR RS (fum)
ER 27
>2 >5 >15 >25 >50
000 164 76 14 & 1
00 328 152 27 5 1
0 656 304 54 10 2
1 1310 609 109 20 4
2 2620 1220 217 39 7
3 5250 2430 432 76 13
4 10500 4860 864 152 26
5 21000 9730 1730 306 53
6 42000 19500 3460 612 106
7 83900 38900 6920 1220 212
8 168000 77900 13900 2450 424
9 336000 156000 27700 4900 848
10 671000 311000 55400 9800 1700
1" 1340000 623000 111000 19600 3390
12 2690000 1250000 222000 39200 6780

14 50 3t 29 1
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GB/T14039 &IE A& himikK Bl 1A FRLIS R FR

BpzE THBORIEL
%z
KT NFET
2500000 >28
1300000 2500000 28
640000 1300000 27
320000 640000 26
160000 320000 25
80000 160000 24
40000 80000 23
20000 40000 22
10000 20000 21
5000 10000 20
2500 5000 19
1300 2500 18
640 1300 17
320 640 16
160 320 15
80 160 14
40 80 13
20 40 12
10 20 11
5 10 10
25 5 9
1.3 25 8
0.64 1.3 7
0.32 0.64 6
0.16 0.32 5
0.08 0.16 4
0.04 0.08 3
0.02 0.04 2
0.01 0.02 1
0.00 0.01 0

% 15 7 4k 29 W
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1804406 & [ 15 iR E A F kL5 R F R

B2 THBIRAL e
KT NFEET
2500000 >28
1300000 2500000 28
640000 1300000 27
320000 640000 26
160000 320000 25
80000 160000 24
40000 80000 23
20000 40000 22
10000 20000 21
5000 10000 20
2500 5000 19
1300 2500 18
640 1300 17
320 640 16
160 320 15
80 160 14
40 80 13
20 40 12
10 20 11
5 10 10
25 5 9
1.3 25 8
0.64 1.3 7
0.32 0.64 6
0.16 0.32 5
0.08 0.16 4
0.04 0.08 3
0.02 0.04 2
0.01 0.02 1
0.00 0.01 0
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NAS1638/SAE4059F EEEFLR (FL/100mL)

AL RS Yl m
582
5-15 15-25 25-50 50-100 >100

00 125 22 4 1 0

0 250 44 8 2 0

1 500 89 16 3 1

2 1000 178 32 6 1

3 2000 350 63 1 2

4 4000 712 126 22 4
5 8000 1425 253 45 8
6 16000 2850 506 90 16
7 32000 5700 1012 180 32
8 64000 11400 2025 360 64
S 128000 22800 4050 720 128
10 256000 45600 8100 1440 256
1 512000 91200 16200 2880 512
12 1024000 182400 32400 5760 1024

8017 51 3% 29 W
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LUWATECH

r0CT17216-2001 T Ml

b a— &

ENEES

EES (RL/100mL)

% 100+0.5 3777 RV AR AR BN KT T HIEUE  (Toki%/100 =74 SRR
% 5054 | >12 | 2.5 | >510 | >1025 | 52550 | 30 | 20 | i KT%
00| 800 | 400 | 32 | 8 4 1 ao |0
0| 1600 | 800 | 63 | 16 8 2
1 1600 | 125 | 32 16 3
2 250 | 63 32 4 1
3 125 | 63 8 2
4 250 | 125 12 3
5 500 | 250 25 4 1
6 1000 | 500 50 6 2 | 1 | 0000032
7 2000 | 1000 | 100 | 12 | 4 | 2 | 0.000064
8 4000 | 2000 | 200 | 25 | 6 | 3 | 0000125
9 8000 | 4000 | 400 | 50 | 12 | 4 | 0.00025
10 16000 | 8000 | 800 | 100 | 25 | 5 | 0.0005
11 31500 | 16000 | 1600 | 200 | 50 | 10 | 0.001
12 63000 | 31500 | 3150 | 400 | 100 | 20 | 0.002
13 63000 | 6300 | 800 | 200 | 40 | 0.004
14 125000 | 12500 | 1600 | 400 | 80 | 0.008
15 25000 | 3150 | 800 | 160 | 0.016
16 50000 | 6300 | 1600 | 315 | 0.032
17 12500 | 3150 | 630 | 0.064
V1.04
%018 U 4t 29 W
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FYII  Modbus i

— RGERE

haefiR: 15 E MALHIE

AL Theg WA A T EPN Bt LR

Hodik ] Hbbik A% FHH

Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6 Bit7~Bit8 | Bit9~Bit10

(0x11) | (0x10) | (0x00,0x00) | (0x00,0x01) | (0x02) | (0x00,0x01)

R [AIE

AL Ak ThRety | arfresiEan it AT e AT
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x00) (0x00,0x01)

DhRek: wERE

AL TR REE TAFG A B LR

ik i bk ¢ FHH

Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6 Bit7~Bit8 | Bit9~Bit10

(0x11) | (0x10) | (0x00,0x0A) | (0x00,0x01) | (0x02) | (0x00,0x32)

pAEI ]

AL HLAE Thaetd | Arfres stk REEE LA
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x0A) (0x00,0x01)

DhRedik: BNk

MAL | T A WA A EUN s LR

Hodik ] Hodik A4 T

Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6 Bit7~Bit8 | Bit9~Bit10

(0x11) | (0x10) | (0x00,0x0B) | (0x00,0x01) | (0x02) | (0x00,0x07)

pAEI ]

AL Sk ThRety | arfresiEanitit WA AR R LA
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x0B) (0x00,0x01)

%019 7 4Lk 29 W
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Dhaeid: BE N AR

ML | Thk A AL EPN Kl L
Hoht fih Motk MY FATE
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6 Bit7~Bit8 | Bit9~Bit10
(0x11) | (0x10) | (0x00,0x0C) | (0x00,0x01) (0x02) (0x00,0x05)
IR [EME
MM 1L TiReny A7 A A Hh AAF A & LA
Bit0 Bit1 Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x0C) (0x00,0x01)
higsthid: BRI
MAL | The e TAEAS SPN Hd 5L
Hohik i Hohl: N FATEL
Bit0 | Bitl Bit2~ Bit4~ Bit6 Bit7~ Bit12 Bit13~
(0x11) | (0x10) Bit3 Bit5 (0x06) (Bit7~Bit8:Hf Bit14
(0x00, (0x00, Bit9~Bit10:4)
0x0D) 0x03) Bit11~Bit12:/)
R [EME
MM HE L hield AR G AR A
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x0D) (0x00,0x03)
TheeHhIR: 1B IR A
MAL | Thee BFATA BFATA EUN Hlls LA
Hohk i Hhhik MY T
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6 Bit7~Bit8 | Bit9~Bit10
(0x11) | (0x10) | (0x00,0x10) | (0x00,0x01) | (0x02) | (0x00,0x05)
IR [EME
AL 1 Theetd | arfravianitil A R R
Bit0 Bit1 Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x10) (0x00,0x01)
% 20 o 4k 29 1T
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THRERIR: VB i 1)

ML | THAEERD | ZFA78% AL SN s LA
Motk itk M FATEL
Bit0 Bit1 Bit2~ Bit4~ Bit6 Bit7~ Bit12 Bit13~
(0x11) | (0x10) Bit3 Bit5 (0x06) (Bit7~Bit8:H; Bit14
(0x00, (0x00, Bit9~Bit10:4};
0x11) 0x03) Bit11~Bit12:f))
IR EE
ML Ak Theetd | FFfrasiian ik AR Al
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x11) (0x00,0x03)
Dhaetid: wEMNXSHA K ES BRI i E)
WML | TheE | wAEA | WA | BA K BT
Hohk i Hhhik MY T
Bit0 | Bitl Bit2~ Bit4~ Bit6 Bit7~ Bit26 Bit27~
(0x11) | (0x10) | Bit3 Bit5 (0x14) (Bit7~ Bit8: il i&; Bit28
(0x00, | (0x00, Bit9~ Bit10: MR KL,
0X0A) 0X0A) Bit11~Bit12: il 4,
Bit13~Bit18: il 7] F;
Bit19~Bit20: ph L AR,
Bit21~Bit26: i i%;
IR B
MMLHBE Dhield A G A A
Bit0 Bit1 Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x0A) (0x00,0x0A)
#5021 74k 29 W
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TheEefid: W& RGN A
MAL | Thie | TR | AR B5A o dhs Loy
Hodik i ik M FAH
Bit0 Bitl Bit2~ Bit4~ Bit6 Bit7~ Bit16 Bitl7~
(Ox11) | (0x10) | Bit3 Bits | (Ox0A) (Bit7~ Bit8: 4F Bit18
(0x00, (0x00, (2020:0x7E4)
0x04) | 0x05) Bit9~ Bit10: S
Bitll~ Bit12: H
Bit13~ Bitl4: Hf+4)
Bit15~ Bit16: fh+=F))
IR [F{H
A fers AT AR L AR il A
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x04) (0x00,0x05)
DoResthiR: PIlahri:
MAL | Thie | HAfEds | EAEEE HA Kol Rl SA]
Hodik i Hodik A4 FAH
Bit0 Bitl Bit2~ Bit4~ Bit6 Bit7~ Bit8 Bit9~
(Ox11) | (0x10) | Bit3 Bit5 (0x02) | (0x00,0x01:GJB420B; | Bit10
(0x00, (0x00, 0x00,0x02:SAE4059E,;
0x64) 0x01) 0x00,0x03:1504406;
0x00,0x04:GB/T14039;
0x00,0x05:GJB420A;
0x00,0x06:NAS1638;
0x00,0x07:GOST17216
)
IR [Al{E
ML HE L ket AFAF AR LA A R it sA ]
Bit0 Bitl Bit2~Bit3 Bit4~Bit5 Bit6~Bit7
(0x11) (0x10) (0x00,0x64) (0x00,0x01)

% 22 71 3t 29
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ThREREIR: K E ISOMTD hifRRevE

MHL | Thee | wfEss | AT BHA €7 il
Hohk i Hodik o FAH i
A4

Bit0O | Bitl | Bit2~ | Bit4~ | Bit6 Bit7~ Bit17 Bit18
(Ox11) | (0x10) | Bit3 Bit5 | (0XOC) | (Bit7~Bit8:VOLTAGEL ~
(0x00, | (000, Bit9~Bit10:VOLTAGE2 | Bit19

0x47) | 0x06) Bit10~ Bit11: VOLTAGE3

Bit12~ Bit13: VOLTAGE4

Bitl4~ Bit15: VOLTAGE5

Bit16~ Bit17:VOLTAGES)

IR [BlE
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LUWATECH LWL-3 Online Oil Particle Counter
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