[image: image1.emf] 


                                            Gas turbine flowmeter manual

[image: image2.emf] 


-1-
                                           Gas turbine flowmeter manual

[image: image3.emf] 


-2-

                                             Gas turbine flowmeter manual
[image: image4.emf] 


[image: image5.emf] 


-3-

                                                   气体涡轮流量计说明书

[image: image6.emf] 

H                

L  

      总量     总量   时间     压力   温度  


-4-

                                             Gas turbine flowmeter manual
[image: image7.emf]n*d  

DN  

B  

 


-5-

                                             Gas turbine flowmeter manual
[image: image8.emf] 


[image: image9.emf] 


[image: image10.emf]
-6-

                                             Gas turbine flowmeter manual
[image: image11.emf]
-7-

                                            Gas turbine flowmeter manual
[image: image12.emf]
[image: image13.emf]
[image: image14.emf]
[image: image15.emf]
[image: image16.emf] 


-8-

                                             Gas turbine flowmeter manual
[image: image17.jpg]



[image: image18.jpg]= £





[image: image19.jpg]



[image: image20.jpg]



-9-

                                            Gas turbine flowmeter manual
[image: image21.emf] 


[image: image22.emf] 


[image: image23.emf] 


-10-

                                             Gas turbine flowmeter manual
[image: image24.emf] 

[image: image25.emf] 


[image: image26.png]Gas turbine
flowmeter

operation instructions

—

Create The Future
With Technology,Services
In The Next





-11-

                                             Gas turbine flowmeter manual
[image: image27.jpg]



-12-

                                            Gas turbine flowmeter manual
[image: image28.png]I

I

L2

8 )





[image: image29.png]o, P T 7

1205 P

T




-13-

                                            Gas turbine flowmeter manual
[image: image30.jpg]



[image: image31.emf]
-14-

                                             Gas turbine flowmeter manual
[image: image32.png]101.325
X——————x
101.325 +800

273.15+40

293.15

=965.472




-15-

                                            Gas turbine flowmeter manual
[image: image33.png]_ Qpmax _ 8000

Quax = c 833 =960.38 m’/h




[image: image34.png]101.325 x273.15 o
101 325 +1200 293 15

Qmin = 3000 x =213.51 n'/h




-16-

                                            Gas turbine flowmeter manual
[image: image35.png]Qpmin _ 3000

c 140—2143 w’/h

Qmin =




[image: image36.png]Fz

e

-15

-10

10

15

20

25





[image: image37.png]0.50 1.0[1L0[1.0[1L0|LO[L1O|LO|10|ILO][ILO
: 088 | 083 | 078 | 073 | 069 | 065 | 061 | 058 | 054 | 051
1.00 1.0[1L0[1L0|LO|LO[LO[LO|10O]|LO]LO
. 180 | 169 | 159 | 149 | 140 | 132 | 124 | 117 | 110 | 103
1.50 .0(1L0|1.0|LO|LO[LO|LO|LOfILO]|LO
. 276 | 258 | 242 | 227 | 213 | 200 | 188 | 176 | 166 | 156
2.00 1.0[1.0[1.0|1L0|1LO0[10|LO|10[LO]ILO
: 375 | 351 | 328 | 307 | 287 | 269 | 252 | 237 | 222 | 209
2.50 L.0[10|1L0|LO|LO[LO[LO|LOJLO|LO
d 479 | 446 | 416 | 389 | 363 | 340 | 318 | 298 | 280 | 263
3.00 .0[L0|1L0|LO|LO[LO|LO|LO|LO|LO
. 587 | 546 | 508 | 473 | 441 | 412 | 385 | 360 | 337 | 316
3.50 1.0(1.0|1L0|LO|LO[LO|LO|1O|LO]|LO
: 700 | 649 | 602 | 560 | 521 | 485 | 453 | 423 | 396 | 370
1.00 1.0(1.0|1L0|LO|LO[LO|LO|L1OfILO]|LO
: 818 | 756 | 699 | 648 | 602 | 506 | 521 | 486 | 454 | 425
1.50 1.0[L0O|1L0|LO|[LO[LO|LO|I1OfILO]|LO
: 941 | 866 | 799 | 739 | 685 | 635 | 591 | 550 | 513 | 479
5.00 L1[1L0[1L0[L0O|10[1.0|LO|10[ILO]ILO
: 069 | 980 | 902 | 831 | 768 | 712 | 660 | 614 | 571 | 533
5.50 .1 (L1|1L1{LO[LO[L1O|LO|10fILO]|ILO
: 201 | 089 | 006 | 926 | 853 | 789 | 730 | 678 | 630 | 587
6.00 L0 L1 |L1|L1[LO|LO|[LO|LO|[LO|LO
? 339 | 218 | 113 | 021 | 939 | 866 | 800 | 741 | 688 | 640
6.50 L.0|L1|L1|LI|[L1[{LO|[LO|[1O[ILO]ILO
: 480 | 342 | 222 | 117 | 025 | 943 | 870 | 805 | 746 | 693
7.00 1.1 | LD | LD [ 13 | L1 | L2 [ 10| 140 | 10 | 1.0
. 624 | 467 | 332 | 214 | 111 | 020 | 943 | 867 | 803 | 745
7.50 LI|[L1|LT|L1[L1(Ll|Ll]|L0(LO] L0
: 770 | 593 | 442 | 311 | 197 | 097 | 008 | 929 | 859 | 796
8. 00 1.1 [{L1[L1|LI|L1{L]1[LI|LO]|LOJLO
- 917 | 719 | 551 [ 407 | 282 | 172 | 075 | 990 | 913 | 845





-17-

                                            Gas turbine flowmeter manual
[image: image38.png]ik JiEt

¢\ 20 |-15|-10] 5| 0[5 |1015]2/2
FI

050 |LO|LO[LO[LO[LO|LO[LO|LO|LO|LO
088 | 083 | 078 | 073 | 069 | 065 | 061 | 058 | 054 | 051

Loo | LO[TO[TO[LO Lo Lo Lo LO[LO[LO

’ 180 | 169 | 159 | 149 | 140 | 132 | 124 | 117 | 110 | 103
5o | LO[10[10[LO L0 L0 LO[LO[LO[LO

. 276 | 258 | 242 | 227 | 213 | 200 | 188 | 176 | 166 | 156





-18-

                                             Gas turbine flowmeter manual
[image: image39.png]2.00 1.0[LO0[LO|LO|[10]|LO[LO[LO|I1O]|IL0
. 375 | 351 | 328 | 307 | 287 | 269 | 252 | 237 | 222 | 209
2.50 L.0[LO[LO[LO|LO|LO|LO|[LO[LO|LO
: 479 | 446 | 416 | 389 | 363 | 340 | 318 | 298 | 280 | 263
3.00 1.0[LO[LO[LO|[LO|[LO|[LO[LO[LO|LO
: 587 | 546 | 508 | 473 | 441 | 412 | 385 | 360 | 337 | 316
3.50 1.0 [ 1.O[1L0|1L0|LO|LO[LO|LO|LO]|LO
. 700 | 649 | 602 | 560 | 521 | 485 | 453 | 423 | 396 | 370
1,00 1.0[1.0[1L0|1L0|LO|LO[LO|LO|LO][LO
: 818 | 756 | 699 | 648 | 602 | 506 | 521 | 486 | 454 | 425
1.50 1.0[LO[LO[LO|10|1O|LO|LO[LO|ILO
N 941 | 866 | 799 | 739 | 685 | 635 | 591 | 550 | 513 | 479
5.00 1L1[LO[{LO[LO|[1L0|[1O0|LO|[LO[LO|ILO
; 069 | 980 | 902 | 831 | 768 | 712 | 660 | 614 | 571 | 533
5.50 L1[L1[{L1[LO[LO[LO[LO[LO[LO|LO
: 201 | 089 | 006 | 926 | 853 | 789 | 730 | 678 | 630 | 587
6.00 1.0 (L1 |[L1|{LI|[LO|LO[LO|LO|LO|LO
} 339 | 218 | 113 | 021 | 939 | 866 | 800 | 741 | 688 | 640
6.50 150 | Tl [ L1 | L1 | L1 | 2.0 | L0 | 10 | 1-0 | 1:0)
; 480 | 342 | 222 | 117 | 025 | 943 | 870 | 805 | 746 | 693
7.00 LUTLL [ L1 [ k1] Ll [ LI | L0 ] Lo | 1.0 [ 1.0
G 624 | 467 | 332 | 214 | 111 | 020 | 943 | 867 | 803 | 745
7.50 L1[L1{L1{L1I|LI|[LI|L1[LO[LO|LO
‘ 770 | 593 | 442 | 311 | 197 | 097 | 008 | 929 | 859 | 796
8. 00 L1[L1{L1|{L1|[LI|[LI|[L1[LO[LO|LO
& 917 | 719 | 551 | 407 | 282 | 172 | 075 | 990 | 913 | 845





-19-

                                            Gas turbine flowmeter manual
[image: image40.png]30 35 | 40 | 45 50 | 55 | 60 | 65 70 75
1.00 (10|10 |1.0| L0 |1.0|1.0|1.0]|LO0|10
48 | 046 | 043 | 041 | 039 | 036 | 034 | 032 | 031 | 029
1.00 1.00 (1.0 | L0 |10|LO|10|LO|10]|LO]|10O
97 | 092 | 087 | 082 | 077 | 073 | 069 | 065 | 061 | 058
1.50 1.011.0|1.0[1L0|10|LO|L0O|LO]|LO|LO
47 138 | 130 | 123 | 116 | 109 | 103 | 097 | 091 | 086
2.00 1.01(1.0|1.0|1.0|LO|10]|1LO|10]|LO|10
97 185 | 174 | 164 | 154 | 145 | 137 | 129 | 121 | 114
2.50 1.02(1.0| 1.0 |10|L0|1.0|L0|10]|LO|10
47 | 231 | 217 | 204 | 192 | 181 | 170 | 160 | 151 | 142
3.00 1.02(1.0|1.0[1.0|10|1L0|L0|1L0]|LO]| 1O
97 | 278 | 261 | 245 | 230 | 216 | 203 | 191 | 180 | 169
3.50 1.03(1.0|1.0|1.0| L0 |1.0]|10|1.0]|LO|10
47 | 325 | 305 | 286 | 268 | 252 | 236 | 222 | 208 | 196





-20-

                                            Gas turbine flowmeter manual
[image: image41.png]4.00 1.03| 1.0 | L0O|1L0|10|LO|LO|1O|LO|LO
: 97 | 372 | 348 | 326 | 305 | 286 | 269 | 252 | 236 | 222
4.50 1.04(1.0|1.0|1L0|1L0[LO0|10]|LO|L1O]|LO
; 47 | 418 | 391 | 366 | 343 | 321 | 301 | 282 | 264 | 247
5.00 .04 1.0 |10 |1L0|10|LO|LO|1LO|LO|LO
: 97 | 464 | 434 | 405 | 379 | 355 | 332 | 311 | 291 | 272
5.50 1.05(1.0| 10|10 |10[LO0|10|LO|L1O|LO
3 47 | 510 | 476 | 444 | 415 | 388 | 363 | 339 | 317 | 297
6.00 105 1.0 (1.0|1.0|1.L0|L0|LO0|LO|LO|LO
: 96 | 555 | 517 | 483 | 450 | 420 | 393 | 367 | 343 | 320
6.50 1.06 (1.0 | 10|10 10|10 10| LO|L1O|LO
: 44 | 599 | 558 | 520 | 485 | 452 | 422 | 394 | 368 | 343
7.00 1.06 10| 1.0|1.0|1.0[L0|10]|LO|L1O]|LO
: 92 | 643 | 598 | 557 | 519 | 483 | 451 | 420 | 392 | 365
7.50 107 1.0 1L0|1.0|1.0|L0|1.L0]|1LO|LO|LO
: 38 | 686 | 637 | 593 | 552 | 514 | 478 | 446 | 415 | 387
8.00 107 1.0 (1L0|1.L0|1.0|LO|1L0]|1LO|LO|LO
. 48 | 727 | 675 | 627 | 583 | 543 | 505 | 470 | 438 | 407





-21-

                                           Gas turbine flowmeter manual
[image: image42.emf]
[image: image43.jpg]EERE (o)
BER=z an
RE B RE





-22-

                                            Gas turbine flowmeter manual
[image: image44.jpg]REIEE (D)
B 2E 5%
=i B8 R’EF





[image: image45.emf]
-23-

directory





Instructions and Precautions for Use………………………………………… 2


1、 Overview………………………………………………………………………… 4


2、 Product features……………………………………………………………… 4


3、 Working principle…………………………………………………………… 5


4、 Run debugging………………………………………………………………… 5


5、 External dimensions………………………………………………………… 7


6、 Selection of flow meters…………………………………………………… 8


7、 Display, setup, and wiring of flow meters…………………………… 11


8、 Installation of flow meters……………………………………………… 16


9、 Daily maintenance of flow meters……………………………………… 18


10、 Fault symptoms and troubleshooting methods………………………… 19


11、 Packaging, transportation, and storage…………………………… 19


12、 Unpacking and inspection………………………………………………… 20


13、 After sales service……………………………………………………… 20


Appendix: Flowmeter Communication Protocol (RTU)…………………………20








About this set of user manuals


■This manual must be provided to the instrument user;


■This manual must be properly stored until the instrument is no longer in use; The content of this manual may be modified without prior notice;


■All rights reserved. Without the written consent of our company, no content of the manual may be copied in any form;


■Our company does not make any form of guarantee for the instruction manual, including but not limited to the sale of this manual and its use for other purposes;


■Our company strives to ensure the accuracy of all contents in the manual, but if any errors or omissions are found, please notify our company.


■Except for the content mentioned above, our company does not assume any other responsibility for this product;


■If changes in product specifications, structure, or operation do not affect its operation, use, and performance, the user manual will not be revised accordingly.


Precautions for use


1.1Design and selection of flow meters before use


Before purchasing a flow meter, it is important to choose a suitable one based on the operating conditions and technical parameters of the site you are using. Including the determination of caliber, flow range, pressure, temperature, and environmental conditions for the use of flow meters.


1.2 Confirm receipt


1.2.1Please confirm if there are any bumps, scratches, etc. during transportation when you receive this product


1.2.2According to the product nameplate and certificate of conformity, please confirm whether it matches the model and technical parameters you want to purchase


1.3Transportation and Storage


1.3.1Utilize original factory packaging as much as possible to directly transport the flowmeter to the installation site


1.3.2During transportation, avoid dampness and rain, direct sunlight exposure, and strong contact and vibration


1.3.3Try to use original packaging for storage and meet the following requirements:


Do not place in areas that are exposed to rain, moisture, vibration, or collision: Temperature: -20 ℃ -+55 ℃


Humidity: 5% -80%


1.3.4When storing a used flow meter, it is necessary to clean the inside and surface of the flow meter thoroughly, without missing any components.


1.4 Installation


1.4.1 When using, it should be used under the environmental and technical conditions specified by the flow meter. It is not allowed to use it beyond this specification. If this causes inaccurate or damaged flow meter measurement, the consequences and maintenance costs will be borne by you.


1.4.2 Before installation, it is necessary to carefully read the instruction manual. If the product is damaged or cannot be measured properly due to failure to follow the correct instructions and specifications, you will be responsible for the consequences and maintenance costs


1.5 After sales


1.5.1 Our company guarantees a 12 month warranty for the entire set of new products that leave the factory, and accessories equipped with batteries, lubricants, etc. are not included in the warranty.


1.5.2 Our company is only responsible for repairing the quality issues of the flow meter itself.


1.5.3 If the instrument selection is incorrect and cannot be used normally, our company will not return or exchange it.


1.5.4 Any instrument damage caused by improper transportation, selection, installation, use, or maintenance during the warranty period will only be charged at the cost of repair.





      


For your safety, please carefully read the following safety warnings before using the instrument panel





Warn





1. The fluid will not corrode the material of the instrument body and gas receiving components.


2. When measuring flammable gases, pay attention to preventing fires or explosions.


3. When handling harmful gases, it is necessary to follow the manufacturer's safety operating procedures.


4. When working in hazardous environments, it is necessary to strictly follow the correct operating procedures.


5. Do not use compressed air to blow the turbine flowmeter


6. The core of the turbine flowmeter should not enter damp moisture to avoid affecting the normal use of the bearings


7. Pay attention to the internal impeller blades of the flow meter, even small scratches or notches can affect accuracy.


8. To achieve optimal results, the instrument calibration cycle should not exceed one year at most.


9. The flow meter parameters shall not be changed without authorization during use.


10. The flow meter must have good grounding and be installed in a rain proof, sun proof, and ventilated place.





1、 Overview


�


This product strictly follows the JJG 1037-2008 Turbine Flow Meter Verification Regulations and GB/T21391-2008 Gas Turbine.


This product has obtained an explosion-proof certificate from the national explosion-proof product quality supervision department, with an explosion-proof mark of ExdllCT6Gb and a serial number of CNEx17.0933.


The gas turbine flowmeter is a new type of gas turbine flowmeter newly developed by our company. Drawing on advanced concepts of aviation technology and integrating theories of fluid mechanics, electromagnetics, etc., we have independently developed a new generation of high-precision and high reliability gas precision measuring instruments that integrate temperature, pressure, flow sensors, and intelligent flow accumulators. It has excellent low pressure and high pressure measuring performance, multiple signal output modes, and low sensitivity to fluid disturbances. It is widely used for measuring natural gas, coal to gas, liquefied gas, hydrocarbon gas, and other gases. Combining modern CNC machining equipment and applying comprehensive and effective process methods. The produced flow meter has a reasonable structure, good durability, good repeatability, and convenient and simple installation. Our company provides users with highly reliable products. During the research and development stage, with the cooperation of bearing manufacturers, continuous durability experiments were conducted to understand the reliability of bearings and structures. The watch core adopts an integrated design. We provide you with first-class products and first-class reliability assurance. Reduce your after-sales burden.





Product features


�


■High quality aluminum alloy turbine with higher stable flow and corrosion resistance


■Imported specialized bearings with long service life


■The measurement room is isolated from the ventilation room, ensuring the safety of the instruments


■It can detect the temperature, pressure, and flow rate of the measured gas, automatically track and compensate for the flow rate, and display the cumulative gas volume under standard conditions (Pb=101.325KPa, Tb=293.15K); Real time query of temperature and pressure values;


■Wide flow range (Qmax/Qmin ≥ 20:1), good repeatability, high accuracy (up to 1.0 level), low pressure loss, low starting flow rate, up to 0.6m3/h


■Intelligent instrument coefficient multi-point nonlinear correction


■Built in pressure and temperature sensors with high safety performance, compact structure, and beautiful appearance. The instrument has explosion-proof and protective functions, with explosion-proof markings of Exd Ⅱ BT4 and Exia Ⅱ CT4, and protection level of IP65


■The system operates at low power consumption, and a 3.6V10AH lithium battery can be used continuously for more than 1 year


■Adopting new microprocessors and high-performance integrated chips, it has high computational accuracy, powerful overall functionality, and superior performance.


■Adopting world-class low-power new technology, the overall power consumption is low. It can be operated with both long-term power supply from internal batteries and external power supply.


■Our company's instruments can use linear correction technology, which can be divided into up to ten stages of linear correction. It can greatly provide the calculation accuracy of the instrument.


■The flowmeter head can rotate 350 degrees, making it convenient to view data on site.


■High precision, generally up to ± 1.5%, high precision can reach ± 1.0%


■Good repeatability, with short-term repeatability ranging from 0.05% R to 0.2% R. It is precisely because of its good repeatability that flow meters are preferred in trade settlement.





Working principle


�


When the fluid flows into the flow meter, it is rectified and accelerated under the action of a dedicated integrated rectifier at the inlet. Due to the angle between the turbine blades and the fluid flow direction, the turbine generates a rotational torque. After overcoming the friction torque and fluid resistance torque, the turbine begins to rotate. Within a certain flow range, the angular velocity of turbine rotation is directly proportional to the volume flow rate of the fluid. According to the principle of electromagnetic induction, a magnetic sensor is used to sense a pulse signal directly proportional to the volume flow rate of the fluid from a coaxial rotating signal wheel. The signal is amplified, filtered, and shaped, and together with the temperature and pressure sensor signals, enters the micro processing unit of the intelligent flow integrator for processing. The volume flow rate and total amount of the gas are directly displayed on the LCD screen.





Technical indicators


�


4.1	Basic technical indicators of D/E type


4.1.1	D/E type range


caliber�
Flow rangem3/h�
caliber�
Flow rangem3/h�
Accuracy�
�
DN25�
2～20�
DN150�
50～1000�



1.5%


1.0%�
�
�
5～70�
�
80～1600�
�
�
DN50�
6～100�
DN200�
80～1600�
�
�
�
10～160�
�
125～2500�
�
�
DN80�
13～250�
DN250�
125～2500�
�
�
�
20～400�
�
200～4000�
�
�
DN100�
20～400�
�
200～4000�
�
�
�
32～650�
�
320～6500�
�
�
Note: The range ratio of the flowmeter is 1:20, and the appropriate caliber and range range range should be selected based on the flow rate used by oneself


4.1.2	Usage conditions:


◆ ambient temperature：-30℃～+60℃； ◆ atmospheric pressure：86KPa～106KPa；


◆ medium temperature：-20℃～+80℃； ◆ relative humidity：5%～95%


4.1.3	Electrical performance indicators：


Table 2


Model specifications�
Display and output methods�
power supply�
�
LWQ type�
Compensation method: temperature and pressure compensation, for different flow conditions


Perform automatic compensation and correction operations.


Display: It can simultaneously query values such as temperature, pressure, battery level, cumulative flow rate, instantaneous flow rate under standard conditions, and instantaneous flow rate under operating conditions.


Intelligent self diagnosis: The instrument has a self diagnosis function signal


Output: pulse, pulse equivalent, 4-20MA


Communication: RS485 (MODBUS RTU)�
3.6V10AH lithium battery


Or external power supply DC24V�
�






4.1.4	FEATURES


■Economically practical, durable, and stylish in appearance;


■Adopting imported military bearings (self-lubricating type); Wide range and low initial flow rate;


■The main body is made of aluminum alloy material, and the impeller is made of aluminum alloy material; Corrosion and impact resistance; Cast aluminum explosion-proof meter head, the meter head can rotate 350 degrees for easy viewing of data;


■The built-in rectifier of the main body greatly shortens the distance between the front and rear straight pipe sections;


■Factory equipped with a filter screen to effectively filter impurities and reduce damage to the impeller;


■The large LCD screen displays instantaneous and cumulative flow rates, temperature, pressure, standard and operating values. It can be used in conjunction with our company's IC card controller to achieve prepayment function (payment before gas use) and can be used in conjunction with our company's intelligent LNG/CNG gas station management system.


4.2	Flow meter error curve


The typical characteristic curve of the flowmeter is shown in the following figure, with the vertical axis representing the basic error and the horizontal axis representing the percentage of flow rate.




















4.3	Pressure loss of flow meter


The pressure loss of a turbine flowmeter depends on the energy required to drive the turbine, losses caused by internal channel resistance, and changes in flow velocity and direction.


The turbine flowmeter is calibrated with air as the medium and density μ= 1.205kg/m ³）, The maximum pressure loss measured can be calculated using the following formula for other pressure losses under different operating conditions:











Where：Δ P - Pressure loss under working condition, kPa


Δ Pmax - pressure loss of air at maximum operating flow rate under standard conditions,


KPa Ρ S - Medium density in standard state (20 ℃, 101.325kPa), kg/m ³ 


Ps - Standard atmospheric pressure, 101.325kPa


Ts - Absolute temperature of the medium in standard state 293.15k


P - Absolute pressure of the medium in working condition, kPa


Pa - Local atmospheric pressure during calibration, kPa


Pg - pressure value measured with a pressure gauge (gauge pressure), kPa


Tg - absolute temperature of the medium in working condition (273.15+t),


K T - Temperature value displayed by the flow meter, ℃


Zg - Gas compression coefficient under working condition


Zs - Gas compression coefficient under standard state


Q - Actual flow rate under working condition, m3/h


Qmax - Flow meter


Maximum operating flow rate, m3/h





4.5	Voltage withstand level


Connection method�
Caliber range�
Conventional withstand voltage level�
Special pressure resistance level�
�
Flange connection�
stainless steel�
DN25～DN100�
1.6MPa�
Below 6.3MPa�
�
�
�
DN150、DN200�
�
Below 4.0MPa�
�
�
�
DN250、DN300�
�
Below 2.5MPa�
�
�
cast aluminium�
DN25～DN150�
�
----�
�
threaded�
stainless steel�
DN25、DN40、DN50�
�
Below 4.0MPa�
�






External dimensions


�


The appearance of the flowmeter is shown in the following figure, and the specific dimensions are shown in the table


 �           �





Size


mm�
L�
B�
H�
K�
n�
d�
Bolt specification�
pressurization�
�
DN25�
200�
115�
236�
85�
4�
�
M12*50�



4.0MPa�
�
DN40�
200�
150�
266�
110�
4�
�
M16*55�
�
�
DN50�
200�
165�
285�
125�
4�
�
M16*60�
�
�
DN65�
240�
185�
300�
145�
4�
�
M16*65�












1.6MPa�
�
DN80�
240�
200�
319�
160�
8�
�
M16*70�
�
�
DN100�
300�
220�
337�
180�
8�
�
M16*80�
�
�
DN150�
450�
285�
395�
240�
8�
�
M20*80�
�
�
DN200�
500�
340�
448�
295�
12�
�
M20*90�
�
�
DN250�
500�
403�
495�
335�
12�
�
M24*90�
�
�
DN300�
500�
460�
548�
410�
12�
�
M24*100�
�
�
Note: For detailed dimensions, please refer to the marked graphic on the right side





























Selection of flow meters


�


When selecting a flow meter, users should choose the appropriate model and specifications based on the nominal pressure of the pipeline, the highest pressure of the medium, the temperature of the medium, the composition of the medium, the flow range, and signal output requirements.


6.2 In order to achieve the best performance of the flow meter, the flow rate range of the flow meter should be suitable within the Qmax range of (20% to 70%).


6.3 Signal output methods for flow meters at the factory (optional): working condition pulse signal output (three wire system), standard flow signal (IC card) output, 4-20mA or RS485 communication output.


If other output functions are required, please specify them when placing an order.


6.4 Selection Examples


Given that the actual working pressure of a certain gas supply pipeline is (gauge pressure) 0.8MPa~1.2MPa, the medium temperature range is -5 ℃~+40 ℃, and the gas supply volume is 3000-8000 Nm3/h (standard flow rate), without considering the natural gas composition, it is required to determine the specification and model of the flow meter.


Analysis: The flow range given in the manual is the operating flow range, while the flow range given in this example is the standard flow range. Therefore, it is necessary to first convert the standard flow rate to the operating flow rate based on the gas equation, and then select the appropriate caliber.


The gaseous equation is as follows:











In the formula: Qb - standard flow rate, m3/h; Q - operating flow rate, m3/h;


C * - Conversion coefficient; (Refer to Table A, the data in the table is only for reference during selection and conversion)


——The gas compression factor is calculated according to the SY/T 6143-1996 standard of China National Petroleum Corporation.


The data in Table B is for reference only and is calculated based on the true relative density of natural gas, Gr=0.600, and the molar fractions of nitrogen and carbon dioxide are both 0.00. When the medium pressure is below 0.5 MPa, it can be estimated as Zb/Zg=1.00.


Calculation: ① When the medium pressure is the lowest (0.8MPa) and the temperature is the highest (+40 ℃) (during the peak gas supply period), it should have the maximum standard volume flow rate (the influence of FZ can be temporarily ignored during selection, and the local atmospheric pressure is set at 101.325k Pa):





Approach        





Or estimate using the following formula (where C * is the conversion coefficient, refer to Appendix Table a)


m3/h





② When the medium pressure is highest (1.2MPa) and the temperature is lowest (-5 ℃) (in the low valley of gas supply), it should have the minimum standard volume flow rate:





approach





Or estimate using the following formula:








Selection: Based on the above estimation results, it can be concluded that the operating flow rate range of the flowmeter to be selected is (213.5-965.472) m3/h. According to Table 1, the flowmeter model should be LWQ-150.





Conversion coefficient C * value calculated according to the gaseous equation




























































































注： 1. 表中数值以当地大气压为101.325kPa 进行计算








2．The pressure is the gauge pressure


Gas compression factor Fz value






































































































































   7、 Display, setup, and wiring of flow meters


�


7.1 working condition


When the instrument is powered on, it will perform a self check. If the self check is abnormal, the self check error interface will be displayed (refer to the self check menu for instructions on the self check interface). After about 1-2 seconds, it will jump to the main interface. Otherwise, it will directly jump to the main interface. After starting the main interface, it is shown in the following figure:






































① Total amount: Accumulated traffic, display value can retain 4 decimal places, maximum value is 9999999999; When setting to display cumulative operating conditions, m3 will be displayed, but when setting to display cumulative standard conditions, m3 will not be displayed.


② Operating flow rate: The displayed value should have a minimum of 3 decimal places and a maximum value of 9999m3/h;


③ Standard flow rate: The displayed value should have a minimum of 3 decimal places and a maximum value of 99999Nm3/h;


④ Pressure: The displayed value should have a minimum of 3 decimal places and a maximum value of 99999. There are Kpa units to choose from, and the pressure range is 0-20000Kpa (gauge pressure). If it exceeds this range, the pressure (Press) will flash;


⑤ Temperature: The displayed value range is -50 ℃ -300 ℃. If it exceeds this range, the temperature (Temperature) will flash;


⑥ External power supply: Power supply mode display, displayed when powered by DC24V; "Power supply mode display, prompts for battery power supply, and displays the battery level.".





7.2Key Description


The instrument is set with parameters through buttons, and generally, some parameters need to be manually set through buttons during use. The instrument panel has four buttons, in order from left to right: SET, SHT, INC, RST. The button descriptions are as follows:


Symbol�
Name�
Function�
�
SET�
Set key�
1. Enter parameter settings 2. Switch to display various parameter items 3. After modifying and setting parameters, confirm and save the new parameter values�
�
SHT�
shift key�
Make each parameter take turns flashing�
�
LNC�
Additive key�
From 0�
�
RST�
Escape key�
Exit the parameter setting interface and enter the flow display interface�
�
7.3Parameter settings


In order to prevent malicious modification of instrument parameters that may affect measurement accuracy, this instrument is equipped with a multi-level password function. When setting or modifying parameters, the corresponding password must be confirmed first, and only after confirmation can the parameters be set and modified. When it is allowed to modify and set a certain bit of the parameter, the corresponding number flashes to indicate a difference. Parameter setting method: Press the SET key until it is displayed as password setting on the LCD. Press the shift key (SHT) and add key (INC) in sequence, set the value to the password of the corresponding parameter bit by bit from left to right, and then press the SET key to confirm.


7.3.1Flow parameter settings


Set options to set the required operational parameters for instrument operation. To prevent human error, entering this option requires entering a password. After entering the correct password, you will enter the corresponding parameter setting interface. The password interface is as follows:


�


7.3.2User parameter settings：


The user parameters mainly set the parameters that need to be set when using the instrument, which can be modified by on-site engineers. Press the SET key until it is displayed as password setting on the LCD screen. Press the shift key (SHT) and add key (INC) in sequence, set the value to "1000" bit by bit from left to right, and then press the SET key to enter the user parameter setting.


PASS - Password input (1000);





Function code/display�
order�
key operation�
Function Description�
�
�
�
SET�
SHT�
INC�
RST�
�
�
F0�
101�
Save Change Item�
shift�
change value�
exit�
Lower cut-off frequency, unit: Hz�
�
FS�
102�
Save Change Item�
shift�
change value�
exit�
Flow range, unit: Nm ³/ H or m ³/ H; Select the current output variable according to the "ISEL (123)" option. The flow range corresponds to a current output of 20mA;�
�
Gr�
103�
Save Change Item�
shift�
change value�
exit�
The relative density of natural gas, dimensionless, is provided by the gas analysis report. The setting options are divided into two parts. The first number on the left is for overcompression factor correction or no correction, set to 0 for no correction, and set to 1 for correction; The following values are set for relative density;�
�
N2�
104�
Save Change Item�
shift�
change value�
exit�
The molar percentage content of nitrogen in natural gas. This parameter is provided by the gas analysis report;�
�
CO2�
105�
Save Change Item�
shift�
change value�
exit�
The molar percentage content of carbon dioxide in natural gas. This parameter is provided by the gas analysis report;�
�
CA�
106�
Save Change Item�
shift�
change value�
exit�
Communication serial number, which is the instrument number, with an input range of 1-255;�
�
Cr�
107�
Save Change Item�
--�
change value�
exit�
Communication Porter class, available in 1200, 2400, 4800, 9600, and 38400 options�
�
CP�
108�
Save Change Item�
--�
switch�
exit�
Communication validation method, 0: none, 1: odd, 2: even�
�
ST�
109�
Save Change Item�
shift�
change value�
exit�
Set the temperature in ℃, which is used for compensation when the temperature sensor is damaged or the temperature is set.�
�
SGP/SAP�
110�
Save Change Item�
shift�
change value�
exit�
Set pressure in KPa. SGP: Set gauge pressure, SAP: Set absolute pressure, and use this pressure value for compensation when the pressure sensor is damaged or the pressure is at the set value.�
�
LP�
111�
Save Change Item�
shift�
change value�
exit�
Local atmospheric pressure, unit: KPa�
�
dc�
112�
Save Change Item�
shift�
change value�
exit�
Seismic coefficient, input range: 0-9�
�
DT�
113�
Save Change Item�
shift�
change value�
exit�
Damping time, input range: 0-30�
�
POT�
114�
Save Change Item�
--�
switch�
exit�
Pulse output mode, CPU: pulse correction output, pin: sensor raw pulse output�
�
EC�
115�
Save Change Item�
shift�
change value�
exit�
Equivalent coefficient, input range: 0.00001-10�
�
TS�
116�
Save Change Item�
shift�
change value�
exit�
Media type selection, for reference only, this item has not been developed�
�
TLUN�
117�
Save Change Item�
shift�
change value�
exit�
Selection of cumulative traffic display type and cumulative traffic communication data. The first value (cumulative flow display type): 0 is the cumulative standard condition, in Nm ³： 1 is the cumulative operating condition, in meters ³， The second value (cumulative flow communication data): 0 is the standard condition cumulative communication output, in Nm ³： 1 is the cumulative communication output of the working condition, in meters ³。�
�
FLUN�
118�
Save Change Item�
shift�
change value�
exit�
Selection of units for displaying working conditions and standard conditions. The first value (operating unit): 0 is m ³/ H; 1 is m ³/ Min; The second value (standard unit) 0 is Nm ³/ h. Single: 1 is Nm ³/  Min.�
�
PUN�
119�
Save Change Item�
shift�
change value�
exit�
Pressure unit selection: 0 is KPa, 1 is bar�
�
DATE�
120�
Save Change Item�
shift�
change value�
exit�
Time settings, year, month, day�
�
clock�
121�
Save Change Item�
shift�
change value�
exit�
Time setting, hours, minutes, seconds�
�
rc�
122�
Save Change Item�
shift�
change value�
exit�
Restore factory parameters by entering a value of 3 and pressing the set key to restore the set parameters to factory parameters�
�
ISEL�
123�
Save Change Item�
shift�
change value�
exit�
The current output variable, "0" is the instantaneous flow output under standard conditions, and "1" is the instantaneous flow output under operating conditions.�
�





































































 





7.3.3 Current output calibration


Current output calibration affects the performance and accuracy of the instrument, and there is no need to operate the parameters in this menu during normal use. Press the SET key until the password setting is displayed on the LCD. Press the shift key (SHT) and add key (INC) in sequence to set the value to "5000" bit by bit from left to right. Then press the SET key to enter the user parameter setting. Current calibration: When there is a deviation in the current output, the current output can be calibrated through this interface. Calibration requires the preparation of relevant measuring instruments such as a multimeter. If there are no measuring instruments, please do not calibrate the current. Calibration current: Select 4mA, input the data measured by the standard instrument into the measured current value, then press the SET button to select 20mA. At this time, input the data measured by the standard instrument into the measured current value, and press the SET button to confirm that the current calibration is successful.


7.3.4Zero total amount


Set the key (SET) to display as password setting on the LCD. Press the shift key (SHT) and the addition key (INC) in sequence, set the value to "3000" bit by bit from left to right, and then press the set key (SET) to enter the user parameter setting. The interface is as follows:


























There are two ways to reset the total amount. One is to reset the number by using the shift key (SHT) to shift it, and then using the change key (INC) from left to right to change the size of the number until it is reset; Another option is to reset directly by setting the value "0" on the right side of TFCLK to "3" and pressing the SET key to reset it.


7.4Description of External Wiring Terminals


1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
11�
12�
�
A�
B�
I-�
I+�
V+�
V-�
PL�
DL�
IC�
BC�
BL�
GND�
�
A: RS-485 communication A    V -: Power supply 0V


B: RS-485 communication B     FL: pulse output


I -: Current output -           DL: Equivalent output


I+: current output+            IC: equivalent output (IC card controller equivalent input)


V+: Power supply DC24V+      BC: (IC card controller)


IC card controller connection method:   BL: (IC card controller)


IC: Equivalent output+         GND: Common ground (IC card controller)


GND: output-





7.4.1Output wiring instructions


a. Two wire current connection method:    b. Three wire current connection method:


�   �


c. Four wire current output:             d. Three wire pulse connection method:


�  �


E. RS485 communication connection method:


�









































Installation of flow meter


�


8.1 Installation precautions and requirements


1. Before installing the flow meter, the inlet and outlet packaging should be removed.


2. Before installation, the pipeline must be blown clean to prevent residue, debris, and dust from affecting the normal operation of the flow meter.


3. Before installation, when using a small airflow to blow the turbine, if the turbine can rotate flexibly without irregular noise, the counter rotates normally without intermittent jamming, then the flow meter can be installed and used.


4. When installing the flowmeter, a sealing gasket should be added between the flange and the pipeline flange.


5. A filter should be installed in front of the flow meter to prevent impurities from entering. Before placing an order, users can also place an order with our company. It is strictly prohibited to directly connect the filter and flow meter.


6. The flow meter should be equipped with shut-off valves before and after installation.


7. There should be no protrusions connecting the inner diameter of the pipeline at the flange connection.


8. When installing the flow meter, it is strictly prohibited to directly weld the inlet and outlet flanges to avoid burning out the internal parts of the flow meter.


9. The flow meter can be installed horizontally, and the direction of fluid flow should be consistent with the direction marked on the casing. There should be a straight pipe section of no less than 2Dn upstream of the flow meter, and a straight pipe section of no less than 1Dn behind the meter.


10. In order not to affect the normal fluid transportation, it is recommended to install a bypass pipeline according to Figure 2-35. The bypass pipeline valve must be closed during normal use.























Figure 2-35 Flow meter bypass pipeline


11. During pipeline construction, consideration should be given to installing expansion or corrugated pipes to avoid serious stretching or breakage of the flow meter;


12. Ensure that the connection between the pipeline and the inlet and outlet of the flow meter is coaxial, and prevent gaskets and welds from protruding into the pipeline, otherwise it will disturb the flow profile;


13. The flow meter must have a reliable grounding, but it must not share a ground wire with a strong electrical system; During pipeline installation or maintenance, the grounding wire of the welding system shall not be overlapped with the flow meter;


14. When conducting sealing pressure testing after pipeline installation, attention should be paid to the maximum pressure that the flow meter pressure sensor can withstand


High pressure (i.e. the maximum pressure of the medium on the calibration certificate) to prevent damage to the pressure sensor.





8.2 Precautions for installation site


1. The flowmeter should be installed in a place that is easy to maintain, free from strong electromagnetic interference, mechanical vibration, and thermal radiation effects;


2. Flowmeters should not be used in situations where flow is frequently interrupted and there is strong pulsating flow or pressure pulsation;


3. When installing the flow meter outdoors, there should be a protective cover on the upper part to prevent rainwater from soaking in and direct sunlight from affecting the service life of the flow meter;





Warning: For malfunctioning flow meters, disassembly without specialized training is not allowed.


Flowmeters that need to be returned to the factory for maintenance and repair should be emptied of lubricating oil, sealed at the inlet and outlet, and prepared


Please indicate the reason for return, contact person, company name, and contact information, and package them properly


To prevent damage to the instrument during transportation.


8.3 Requirements for straight pipe sections


According to the working principle of gas turbine flow meters and the requirements of flow meters for upstream and downstream straight pipe sections, it is recommended to use the length of front and rear straight pipe sections as shown in the following figure for various upstream resistance components, while maintaining a smooth and straight inner wall of the straight pipe section.


illustrate�
illustration�
�
Ensure that the length of the straight pipe section on its upstream side is at least 3D, and the length of the straight pipe section on its downstream side is at least 2D. The schematic diagram is shown in I. (D: nominal diameter of gas turbine flowmeter)�
I           ��
�
Bend:


For bent pipes, it is necessary to ensure that the length of the straight pipe section on the upstream side is at least 3D, and the length of the straight pipe section on the downstream side is at least 2D. The schematic diagram is shown in II.�
II         ��
�
Shrinkage tube:


For shrinkage pipes, it is necessary to ensure that the length of the straight pipe section on the upstream side is at least 3D, and the length of the straight pipe section on the downstream side is at least 2D. The schematic diagram is shown in III.�
III        ��
�
Expansion pipe:


For pipe expansion, it is necessary to ensure that the length of the straight pipe section on the upstream side is at least 3D, and the length of the straight pipe section on the downstream side is at least 2D. See schematic diagram IV�
IV      ��
�
Valves:


If there is a valve on the upstream side, it is necessary to ensure that the length of the straight pipe section on the upstream side is at least 5D, and the length of the straight pipe section on the downstream side is at least 2D. See schematic diagram V�












V     �
�






8.4 Installation requirements for explosion-proof locations


1.The flowmeter should have a reliable grounding, and the explosion-proof grounding should not be shared with the protective grounding of the high-voltage system.


2.When testing the power supply on site, it is not allowed to use AC power supply grounding.


3.Under any circumstances, users are not allowed to modify explosion-proof circuits, components, and explosion-proof types on their own.


4.The external power supply must be cut off before opening the converter cover.





Daily maintenance of flow meters


�


9.1 Maintenance instructions


■The following situations are not covered by the warranty. Users are advised to carefully select, install, use, and maintain:


■Damage caused by customer negligence or lack of maintenance of the product;


■Problems or damages caused by violations of regulations during operation, installation, use, storage, and transportation;


■Problems and damages caused by natural disasters such as fire, earthquake, rainstorm, flood or lightning and other external factors;


9.2 The use and replacement of built-in batteries


Battery level display:


■When the battery shows only one grid left, require the user to replace the battery within one month;


■When only the appearance symbol of the battery is displayed, the battery has been discharged and must be replaced immediately.


Battery replacement method：


■Open the back cover of the intelligent traffic integrator, unplug the battery socket, remove the battery, replace it with a new one, and reinstall it.


9.3 The use and maintenance of oil lubrication


■The flow meter requires timed and quantitative refueling, and each flow meter is equipped with a bottle of dedicated lubricating oil.


■Before using the flow meter, it is necessary to add oil to the flow meter. Open the oil bottle and the oil port of the oil pump, pour the oil into the oil pump to avoid overflow, tighten the oil port, and continuously squeeze the oil piston 3-5 times; Add oil every three months from now on.


■It is best to add fuel under non working conditions to avoid damaging the flow meter. When adding fuel, it is best to reduce the operating pressure as much as possible and add fuel without operating pressure.


■The required refueling volume for different calibers.





caliber�
DN25�
DN50�
DN80�
DN100�
DN150�
DN200�
�
Volume quantity（ml）�
5�
5�
7�
10�
13�
15�
�



9.4 If technical support and after-sales maintenance are required, please make sure to indicate key information such as model, number, factory date, pressure, range, etc. on the nameplate when calling or writing.0





8、 Fault symptoms and troubleshooting methods


�





Fault phenomenon�
Possible reasons�
Troubleshooting�
�



No output signal after power on�
1. The pipeline has no medium flow or the flow rate is lower than the initial flow rate;


2. Incorrect connection between power supply and output line


3. The preamplifier is damaged (the integrator does not count, and the instantaneous value is "0");


4. The driver amplifier circuit is damaged (the display of the integrator is normal).�
1. Increase the medium flow rate or switch to a smaller diameter flow meter to meet the requirements of the flow range;


2. Correct wiring;


3. Replace the preamplifier;


4. Replace the damaged components in the driver amplifier.�
�
When there is no flow, the flow meter has a signal output�
1. Poor grounding of the flow meter and interference with strong electrical and other ground wire connections;


2. The amplifier sensitivity is too high or self-excited;


3. Unstable power supply, poor filtering, and other electrical interference.�
1. Connect the ground wire correctly and eliminate interference;


2. Replace the preamplifier;


3. Repair and replace the power supply to eliminate interference�
�



Instantaneous flow rate display is unstable�
1. Unstable medium flow rate;


2. The sensitivity of the amplifier is too high or too low


There is a phenomenon of multiple or missing counting pulses;


3. There are debris inside the shell;


4. Poor grounding;


5. The flow rate is below the lower limit value;


6. The rear sealing ring extends into the pipeline, causing disturbance.�
1. Wait for the flow to stabilize before testing;


2. Replace the preamplifier;


3. Remove dirt and debris;


4. Check the grounding circuit to ensure it is functioning properly�
�
The displayed cumulative flow rate does not match the actual cumulative flow rate�
1. Incorrect input of flowmeter coefficient; 2. The normal flow rate of the user is lower or higher than the normal flow rate range of the selected flow meter;


3. The flow meter itself is out of tolerance�
1. Enter the correct instrument coefficient after recalibration;


2. Adjust the pipeline flow rate to make it normal or choose a suitable specification of flow meter;


3. Recalibrate.�
�
Abnormal display�
The display is abnormal. The converter button has poor contact or the button is locked.�
Replace the display board.�
�
Crash occurs after replacing the battery with a new one�
The power on reset circuit is abnormal or the oscillation circuit does not vibrate�
Reinstall the battery (needs to be discharged for 5 seconds before reinstalling)�
�
Packaging, transportation, and storage


�


11.1  The flowmeter shall be placed in a solid wooden box (medium and small caliber flowmeters can be placed in a carton if they are protected by foam). They shall not move freely in the box. They shall be handled with care.


11.2 The transportation and storage conditions of flow meters shall comply with the requirements of GB/T 9329-1999 "Basic Environmental Conditions and Test Methods for Transportation, Transportation and Storage of Instruments and Meters".


11.3 The storage of flow meters should meet the following conditions:


Rainproof and moisture-proof


Not subject to mechanical vibration or impact


Temperature range: 5 ℃~40 ℃


Relative humidity: not more than 90%


The environment does not contain corrosive gases













































































Unpacking and inspection


�


Before opening the box, the integrity of the external packaging should be checked first, and then the items and random documents inside the box should be checked for completeness according to the packing list.


After sales service


�


Our factory implements "three guarantees" and "three guarantees" for our products. Within one year of the flowmeter leaving the factory, if there is a malfunction caused by product quality issues under normal working conditions, our company will repair it free of charge; If you encounter any problems during installation and use, please contact our company in a timely manner. Our company is always ready to provide technical consulting services.


Appendix: Flowmeter Communication Protocol (RTU)


1. Data format description


1.1 Communication mode


This instrument adopts MODBUS RTU format.


The protocol is used for data communication in master-slave query mode.


1.2 Data Format


The data formats are n, 8, and 1 (1 start bit, 8 data bits, no checksum, and 1 stop bit). There are four baud rates available: 1200, 2400, 4800, and 9600


start�
address�
function�
data�
CRC�
END�
�
T1-T2-T3-T4�
8bit�
8bit�
n*8bit�
16bit�
T1-T2-T3-T4�
�
Among them, T1, T2, T3, and T4 are the time intervals between each frame, and the transmission between two frames must be greater than the interval time.


1.3 Address


The protocol specifies that the address of the instrument is "0-255", and the "0" address is used for broadcasting. This protocol does not support broadcasting, and the remaining addresses are reserved.


2. Command Description


2.1 This instrument uses one instruction from the MODBUS protocol:


command03�
Read single or multiple holding registers�
�
2.2 Data Format


The data in the protocol includes integers and floating-point numbers


The integer is represented as a 16 bit unsigned integer.


The 32 single precision floating-point number SingLE format is IEEE754, equivalent to 4 bytes, arranged in the order of 3-4 to 1-2.


After converting to the 1234 order, the highest to lowest positions are the 31st, 30th, 29th, ····, and 0th bits, respectively.


31�
32-23�
22-0�
�
S�
exponent�
mantissa�
�
31 bits are the sign bit (S), 1 indicates that the number is negative, 0 indicates the opposite;


30-23 bits, a total of 8 bits are order codes;


22-0 digits, a total of 23 digits are tails.





Command 3 has the following format (read register command):


MODBUS request


Instrument address�
1BYTE�
01-255�
�
function code�
1BYTE�
03�
�
start address�
2BYTE�
0-FFFF�
�
Read quantity�
2BYTE�
1-20�
�
CRC low bit�
1BYTE�
�
�
CRC high bit�
1BYTE�
�
�
MODBUS response


Instrument address�
1BYTE�
01-255�
�
function code�
1BYTE�
03�
�
byte count�
1BYTE�
N�
�
Input Status�
N*2BYTE�
�
�
CRC low bit�
1BYTE�
�
�
CRC high bit�
1BYTE�
�
�
give an example


request�
in response to�
�
domain name�
data（HEX）�
domain name�
data（HEX）�
�
Instrument address code�
01�
Instrument address code�
01�
�
function code�
03�
function code�
03�
�
Starting address high (bytes)�
00�
byte count�
08�
�
Starting address low (bytes)�
00�
Register high (0001)�
0C�
�
High read data volume (bytes)�
00�
Register low (000)�
E8�
�
Low read data volume (bytes)�
04�
Register high (000)�
C2�
�
�
Register low (0002)�
FB�
�
�
Register high (0003)�
C9�
�
�
Register low (0003)�
26�
�
�
Register high (0004）�
C3�
�
�
Register low (0004)�
7B�
�
CRC49�
Verification code�
CRC49�
Verification code�
�






2．Data Item Definition


attribute�
address�
Register length�
data type�
illustrate�
�
R�
40001-2�
2�
SINGLE�
medium temperature（℃）�
�
R�
40003-4�
2�
SINGLE�
Medium pressure（KPa）�
�
R�
40005-6�
2�
SINGLE�
Instantaneous flow rate under working conditions（m³/h）�
�
R�
40007-8�
2�
SINGLE�
Instantaneous flow rate under standard conditions（Nm³/h）�
�
R�
40009-10�
2�
SINGLE�
Over 100% of cumulative traffic�
�
R�
40011-12�
2�
SINGLE�
Less than 100% of cumulative traffic�
�
R�
40013-14�
2�
SINGLE�
Flow sensor frequency（Hz）�
�
R�
40015-16�
2�
reserve�
reserve�
�
R�
40017-18�
2�
SINGLE�
4-20mA current output value（Ma）�
�
R�
40019-20�
2�
standby�
�
�
MODSCAN32 communication interface (03 command)：





Temperature: 20 ℃;


Pressure: 10KPa;


Instantaneous flow rate under working conditions: 1000 m3/h;


Instantaneous flow rate per second under standard conditions: 0.1099 Nm3/h;


Accumulated traffic above the 100th place: 154 Nm3


Accumulated flow below the hundredth: 93.5824 Nm3


Flow sensor frequency: 0Hz


4-20mA current output: 16.6569 mA


Read register data (in this example, read the data displayed in the current header)


Master Station Request：


01    03    00  00   00  14  45   C5


address  function code  start      length       CRC


Slave response frame：01 03 28 6B 49 C0 37 88 00 45 E0 FC E0 42 C7 BF FB 45


F3 00 00 40 80 1B 11 42 86 FC 18 44 79 00 00 FF 00 00 00 41 B0 04 00


00 00 4D 43


01 03 28 :Address, Function Code, Byte Section Count


6B 49 C0 37 ：-2.86℃；


88 00 45 E0 ：7185.00 Kpa；


FC E0 42 C7 ：99.9938 m3/h；


BF FB 45 F3 ：7799.9975 Nm3/h；


00 00 40 80 ：4.0 Nm3，Accumulated traffic in hundreds;


1B 11 42 86 ：67.0528 Nm3，Accumulated traffic below 100%; Accumulated traffic=


4.0*100+67.0528=467.0528 Nm3


FC 18 44 79 ：999.983Hz，


00 00 FF 00 ：reserve


00 00 41 B0 ：22.00 mA 


04 00 00 00 ：reserve


4D 43 ：CRC check








{{


{


{


{
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