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Anhui Tiankang (Group) Co., Ltd. is a domestic and foreign well-known instrumentation
design and manufacturing company, and the product is used in the temperature, pressure, flow,
level measurement and data analysis in the industrial process.

As one of the main producers of industrial field arameter measuring instruments, we
provide professional knowledge, service and support in the application for domestic and
oversea clients.

The quality and performance of company's products are from the industrial instrument
R&D and manufacturing experience for nearly 40 years, as well as the continuous innovation of
technology design and sustainable development.
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Health And Safety
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1 AR AFEAERABHERES.

2, WMBTERNEORELNBEREE.

3. MRSV ARRBRIESETRE. BE. #PERF. —UBTiE
RAERBEMERNERIABFA KB,

4, SHBTFT—RNEIEET, UBRESEXASERTETHEE R,

In order to ensure our product safety and do not affect the health, make sure to pay
attention to the following points:

1.Make sure to read relevant chapters of the Instructions carefully before use.

2.Make sure to follow caution Label on the container or packaging.

3.Make sure that installation, operation, maintenance and preservation are performed by
trained staff according to information listed. All consequences caused by wviolation of the
Instructions shall be assumed by users.

4.Make sure to follow general notes to avoid accident in operation under high pressure
and temperature.

BRAFMAAEFEANLLEMAEMEXNBTLRIEER (BAM) TLUNALF
g, thitinEmR, RAHEERFREHER.

Safety precautions relevant to equipment use described in the Manual and any relevant
hazard data table (where applicable) can be obtained from the Company. Address is shown as
the back cover and information on maintenance and spare parts is provided at the same time.
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Safety Guide
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1.1 Use

The measuring device is used to measure the fluid flow in a closed pipe, including liquids,
gases and vapors.

Except the intended use in this manual, any other application may pose a threat to the
safety of personnel and the entire measurement system.

The manufacturer is not liable for damage caused by improper use or unspecified use.
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1.2 Installation, commissioning and operation

The measuring equipment must be installed, connected, commissioned and maintained by
an authorized qualified professional (e.g., electrician) and must comply with the instructions in
the User's Guide, applicable specifications, laws and regulations, and certificates (relevant to
the application conditions).

Professionals must read the User's Guide in advance and understand and comply with the
reguirements.

When installing this measuring device, it shall be carried out in the event of a power failure
and without external load or stress.

The measurement equipment can only be changed if it is expressly permitted in the "User's
Guide".

The original spare parts can only be used and repairs can only be made if it is expressly
permitted to be repaired.

If the welding operation is performed on the pipeline, the welding equipment can not be
grounded through this measuring device.
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1.3 Operational safety

The design of the measurement equipment to meet the advanced safety requirements has
passed the factory test, can be assured that use. This device complies with applicable
regulations and European standards.

The manufacturer reserves the right not to notify in advance when modifying the technical
parameters. Your product sales manager of Anhui Tiankang (Group) Co., Ltd. will provide you
with the latest information and updated materials of this User's Manual.

You must follow the information contained in the warning signs, nameplates, and wiring
diagrams that come with the device. This information includes the permissible operating
conditions, the range of measurement equipment, and the material parameters.

If the equipment is not used in a normal temperature environment, it must comply with the
relevant marginal conditions specified in the accompanying documentation.

The equipment must be wired as specified in the wiring diagram and wiring diagram.
Interconnection must be allowed.

—4-



®
370 B 1 A PR G

it = =
Vortex Shedding Flow meter Operation Instruction O ot Y

All components of the equipment must be included in the system's potential balance.

The cable, the identified cable plug, and the identified plug must withstand the prevailing
operating conditions, such as the process temperature range. Unused housing holes must be
sealed with plugs.

This equipment may only be used in fluids that will never corrode any of the wetted parts.
For special fluids (including cleaning fluids), Anhui Tiankang (Group) Co., Ltd. will be happy to
help you confirm the corrosion resistance of the wetted material. However, minor changes in
temperature, concentration, or contamination may cause the corrosion resistance of the wetted
parts to change. As a result, Anhui Tiankang (Group) Co., Ltd. does not assume any
responsibility for the corrosion resistance of the wetted material that occurs in a particular
application. Users shall choose the wetted material.

When the high temperature fluid flows through the measuring tube, the surface
temperature of the shell will rise. In particular, the sensor section, the user shall expect the
surface temperature of the shell may be close to the fluid temperature. If the fluid temperature is
high, adequate precautions shall be taken to avoid burns or burns.

Hazardous areas may be marked on the nameplate of the measuring equipment used in
the hazardous area. When operating the equipment in a hazardous area, the relevant national
regulations must be observed. The Ex explosion proof document on the package is part of the
device documentation. The installation instructions, connection parameters, and safety
instructions provided in the Ex explosion proof document must be observed.

Applications in the field of health The measurement equipment used in the health field has
a dedicated marking. When using such equipment, the relevant national regulations must be
observed.

Anhui Tiankang (Group) Co., Ltd. is very happy to help you answer questions about
certification, application areas and specific implementation.

1.4 REEF
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1.4 security icon

A\ WARNING! "WARNING" indicates that if an operation or process is performed
improperly, it will result in personal injury or safety. Please strictly observe the norms, careful
operation.

¢y CAUTION! "Caution" means that if an operation or process is performed improperly, it
will cause malfunction of the equipment or damage to the equipment. Please strictly observe
the specifications.

%, PROMPT!"Prompt" means that if an operation or process is improperly executed, it will
indirectly affect the device to run or trigger a part of the device accidental response.
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TK2000 Vortex Shedding Flow Meter

2.1 ¥k

Tk2000 R R RABH 2B AR ERWE M E#HEROBEME, 2HFEH—FEH
FhMEERENER, THFARNTAMNRASSHHEITINE. WEAFEAEHER, BAMER
REMSHNES.

TK 2000R%)AE REBITATHFEMSE, BEMFROTBENETE.

TK2000RFR R BUAUE XA AT E N EERASRAUREER LA UMEE
MEMEEFHERUEREER AFEAMENES.

2.1 Overview

Tk2000 vortex shedding flow meter is a newly developed full-digital high-performance
instrument based on the foreign advanced technology, which can be used to measure the flow
parameters of different media. The instrument has the characteristics of simple structure, good
versatility and high stability.

TK 2000 vortex shedding flow meter can be used for the flow detection and measurement
of a variety of gas, liquid and steam.

TK2000 vortex shedding flow meter can be used combined with the intelligent flow totalizer
developed by our company, or intelligent instruments of other instrument manufacturers, which
has a strong universality.

2.2 THERER

FERFPEEFERENERLES (R , WAIERLEEFEFANZEL~EFHT
AAMEGER, XMIEARRAFERE, WA (— IFx.

2.2 Working principle

In the case of a non-streamlined vortex generator (bluff body), two lines of regular vortices
are generated alternately from both sides of the vortex generator, known as the Kaman vortex,
as shown in Fig.1

B (=)
Fig.1
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The vortex columns are arranged asymmetrically in the downstream of vortex generator.
The frequency of the vortex is set as f, the average velocity of the measured medium is setas V,
the stream surface width of vortex generator body is set as d, and the diameter of body is set as
D; according to the principle of Kaman vortex, the relationship is as follows:

f=Sr-§-

ax (RSP F—FEHE—MEFERRNRERAE St—HEHEFTHRE (XS
W) V-RENFENRE -EREEFNRE

HETR, BdMNE& RGP ENEFETHLBEMAESR. BB FHEZHRRY
(st) BEBERKME,

B (=) #FRHETHRHE (5t) SEEH Re) HEHR.

In Formula (1):

f- Kaman vortex frequency on one side of generating body
St-Strohal number (dimensionless number)

V-Average flow rate of the fluid

D - Width of vortex generator

It can be seen that the instantaneous flow can be calculated by measuring the frequency
of Kaman vortex. And the Strohard number (St) is the zero-dimension unknown number;

Figure (b) shows the relationship between Strohard number (St) and Reynolds number

(Re).

®
St Possible measurement range
BIE
HEEE
0.2 Lingar measurement range
0. 15
0.1
Re
5% 10° 2x10¢ 7X10°
B =)
Fig.2
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g St=0 178 FEIS, WM M B MOAESRIER IE b, B) AR 7 & & 5
MR EE. RBENHMBEGALUREG ‘EP:I MERR &, AREVKEERRR. B
MESHBCR Y EHRRNEZLE, RAUREY ( ) Dﬂjt (2)

K = N/Q (1/m3) AR (2) A K ={REBH U/m3) .

N = fiom 8

0 =R E (n3)

In the straight part of St=0.17 in curve Table, the vortex release frequency is proportional
to the flow rate, indicating the measurement range of vortex flow sensor. As long as the
frequency fis detected, the flow rate in the tube can be obtained, and the volumetric flow rate is
obtained using the flow velocity V. The ratio of pulse measured to volume is known as the meter
constant (K), shown in formula (2)

In formula (2),: K=meter constant (1/m3).

N=number of pulses

Q=volume flow (m3)

2.3 @458

1.ERAEE, AR, SE. BREMRRHNE

2MBERERENH . RILEH. BE. BE. HESYESY XX,

3., EREhEE, AHMES, KMETRE;

4. W, WS, RAMEERE, ERAEGK, 2R, ERTESTE;

5 EREEMERLRABKRIZSEE, W SRAIK3S50TC;

6 ERBRAME R, BESUERREY,;

T.RBRUINESHEAR, BREAMNMHERERE T, THBETAEREUE;

8. MlmEBRm g, HETIHMHBIEEHRIT;

9 Rt REdr, TREE®, BHHBRIMFAEDEZM;

10 REMKRTZEH, EMEE, ARMES, WETERE, BEEFTIEI0: 1,
15:1,20:1, 30:1;

1R, iim&]i?ﬁlﬁﬁ, BITRAE, THRVEERE, BEHRES;

12, Bkt . 4~20mAM L SKHARTIB R / Modbusth B, TS5 T WAL RELE

B MBHARER, ANREHNAEER. BHREETR;

14 BEVH., RE. EAHMETHE, MMETHAXELZKE, RibRBw &, 7@
BHIRNE, TTZFFHEBNE.

2.3 Product features

1. Wide range of applications; measure the steam, gas and liquid flow;

2. The measurement results are independent of the physical parameters, such as velocity
distribution, fluid pressure, temperature, density, viscosity.

3. No moving parts with high reliability and long-term sTable operation;

4. Resistant to wear and dirt, no need for mechanical maintenance, long service life, safe
and anti-explosion, suiTable for harsh environments;

5. Sensor measurement probe adopts the special process with the high temperature
resistance up to 350 °C;
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6. The sensor adopts the compensation design, enhancing the instrument shock 2.4 TEBHF ARG
resistance;
7. Micro-power high-tech, battery-powered on-site display, constant operation up to more ABETRETTTK2000
than five years; ; g . i i
] 3 . 3 5
8. Electric isolation current output, good common mode interference suppression; MR T S WA RIE
9. Good anti-vibration performance, no drift in zero; effectively eliminate the external *+1.0%, *1.5% (A +0.75%%x1.0% (AKX
vibration; HE R®*+2.5%) i o
+32; +2.0%)
10. Surface mounting circuit, compact structure, high reliability, wide measuring range,
and range ratioup to 10: 1, 15: 1, 20: 1 and 30: 1; BEM *0.3% *0.25%
11. Small pressure Ioss.lwide dynamic measurement range, low operating costs, stainless ik 2%104~7X106
steel body, and strong corrosion resistance;
12. Pulse output, 4-20mA output or HART communication/Modbus protocol & 'R -40°C~+350C
communication; can be connected with the industrial automation system; NTREE o -40°C~+250°C
13. On-site LCD display, instantaneous flow display and cumulative display; hbis
14. Density calculation, temperature, pressure compensation calculation, online MmiZtE 1011y 15:13 20:1; 30:1
inspection of compensation calculation formula, local button settings, simple parameter = =
adjustment and no handheld communication device. A& E ON15~DN1500
IEED 1.0MPa /1. 6MP2/2. 5MPa /4. OMPaK ft
it i 36 [H 5~70m/s 0.5~7m/s
R 3047540 / 316LT 5 4R
EE=HHE BRGES /30432 /316032
1248 B
A6 1R K 316LA 5
EA 4 3047 W
AR BEE/TEHEH
RN HEACEZA/HEAR
B5 4P 5 4 IP65/1P67/1P68
B iR 24VDC (18~30V) /L {it R
ESmd 4-20mA. HF o
i HARTI® ifl/Modbusthill
BsEO 2XM20%1. 5 (KL ftb 35 72 1)
B U 2 3 R/ KR/ IRER
kR — AR E
HiGRE FHLED: -10~60C/FLCD: -20~60C
8 3 5 B IREES%-90%
= A £ B3JB/T 9249-2015
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2.4 Main technical indicators 2.5 RRITRTE
e —— 2.5 1EERFEBHRBITIERST
— 2.5 Vortex shedding flow meter dimensional drawing
Fluid measured Gas, steam Liquid 2.5.1 Flange clamping vortex shedding flow meter dimensions
- +1.0% , £1.5% +0.75%+1.0% B3 5 68 70 ., 80
? ( Plug-in2.5% ) ( Plug-in+2.0% ) —*|-|-£
P s H
Repeatability +£0.3% +0.25% /il * EW
Reynolds number 2X104-7X106 A iy ) ”% o 515
Medium | Extended -40C~+350C T MO X 1.8 E I
temperature | gyandard ~40°C~+2501C s i
Range ratio 12:1:16:1;24:1:32:1 1
Caliber range DN15~DN1500 g
Working pressure 1.0MPa/1.6MPa/2.5MPa/4.0MPa others
Flow rate range 5~70m/s 0.5~7m/s I* 19
Liquid material 304 stainless steel/316L stainless steel /m\
1 H
Flange material Carbon steel flange/304 flange/316L flange \.U//
Bolt material Carbon steel 2 4l ,_/
Detection probe 316L stainless steel = ‘D
Connecting rod bracket 304 stainless steel - L .
Heat sink Aluminum alloy/stainless steel mEEE
- Flow meter diameter
Installation form Clamp/Flange/Plug-in DN A B o $D
Protection level IP65/IPE7/IPB8 15 56 28 380 88
Power supply 24VDC(18~30V)/ Battery power 20 56 28 360 88
Signal output 4-20mA, digital pul a2 20 £d oho 88
ignal outpu -20mA, digital pulse 22 56 28 360 88
Communication HART communication/Modbus protocol 40 56 28 360 88
Electrical interface 2xM20%1.5(Other need to be customized) 50 66 33 365 98
Explosion proof form Mon-explosion typefintrinsically safe/flameproof o oL 4 it 1
propon g P Yp y P 80 70 35 380 128
Structure type All-in-one/separated 100 70 35 390 148
Ambient temperature With LCD:-10~60°C/without LCD: -20~60T 125 80 40 410 173
- = = 150 88 44 420 198
Relat h dit H dity 5%-90%
elative humidity umidity 5% o 200 08 98 235 248
Product standards Based on JB/T 9249-2015 250 114 114 480 298
300 130 130 525 348

-11- -12-
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2.5 AR BHRETIMNERT

2.5.3 Plug-in vortex shedding flow meter dimensions

DNBOPN16
flange
DN8OPN16
Stream
R
==
L2B iR/ Rk n
DN H L1 L2 L2 high temperature
typefonline installation type

250 100 225 500 725

300 100 250 525 750

350 100 250 525 750

400 100 250 525 750

500 100 250 525 750

600 100 250 525 750

700 100 250 525 750

800 100 250 525 750

900 100 250 525 750

1000 100 250 525 750

1200 100 250 525 750

1400 100 250 525 750

1500 100 250 525 750

2000 100 250 525 750

mERETHERRRR G

Vortex Shedding Flow meter Operation Instruction China Famous Trademark
2.5 BEERBHRETINERT
2.5.2 Flange clamping vortex shedding flow meter dimensions

|——63—-|——63—-| ~f -
=t T
L
’ L
| L¥ <
& )
DN A B ¢ D bK n-oL
15 200 100 360 95 65 4-14
20 200 100 360 105 5 4-14
25 200 100 360 115 85 4-14
32 200 100 360 140 100 4-18
40 200 100 360 150 110 4-18
50 200 100 365 165 125 4-18
65 200 100 370 185 145 8-18
80 200 100 380 200 160 8-18
100 250 125 390 220 180 8-18
125 250 95 410 250 210 8-18
150 300 100 420 285 240 8-22
200 350 125 435 340 295 12-22
250 400 150 480 405 355 12-26
300 450 175 525 460 410 12-26
_1 3_
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Selection Of Instrument Caliber
NEEHENREATEZTEANLE UEEENERSTHEEEN BNRES

RBERET BUMPAMG SRR AAR T @ EFEM EAD AL AR
HRANTESHAMHTSRADNEELRALHS HR, NHREREH,

Instrument selection is very important in the application of instrumentation, whether the
instrument is correct or not will directly affect if the instrument can run properly. Therefore,
users and design units shall carefully read the information in the selection of the company's
products, carefully check the fluid process parameters and contact the company's sales or
technical department at any time, so as to ensure that the selection is correct.

SIEARBEEMNEOROHE

WEOEMER, RBIEEERKE., FROZRGEERECRANMNEEE BT —
#H. BIER—-OERER, BTTRNEN, ENMNEEEGRT—HA. ZEATNA
REBCEBEASHTHBE.

3.1 Determination of applicable flow range and instrument caliber

The selection of meter diameter is determined by the flow range. Different caliber vortex
flow meters have different measurement ranges. Even if the caliber meter is the same, its
measurement range for different media is also not the same. The actual measurable flow range
needs to be determined via calculation.

ST B EHTESRKARESEE, Wk (Z) , SHEEHNT:

1. 5: BREEEZS, t=20°C, P=0. 1MPa (£BE) , p=1.205kg/m3, v
=15X10-6 m2/s.

2. itk BBk, t=20°C, p=998.2kg/m3, u=1.006X10-6m2/s,

3.1.1 Air and water flow range under reference conditions; see Table 2, the reference
conditions are as follows:

1. Gas: normal pressure and temperature air, t=20°C, P=0.1MPa (absolute pressure), p
=1.205 kg/m3, u=15 x 10-6 m2/s.
2. Liguid: normal temperature water, t=20°C, p=998.2kg/m3, u=1.006 = 10-6m2/s.

3 RMERREEMNEOEORASE.

1. AT IESH.

) WANFOBR, A%

@ TiewkEwRD,. BH, BARE

() NEMRE. %A, BRSENMBE

(@) TIERE T REOKE

2 REABLENDORAROTERSHRAR, RELLRETZS HREA
FOTHERSFERAR BEARDT

() EARHRERSERER, TEEUTARKE TRERER

0131025  273.15+¢
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_15_

@®
AEREIT R AIREAS X6
Vortex Shedding Flow meter Operation Instruction i e

QBMSGRERSEE o, TBZUTAXKREIRER
p=pgx0'101325+Px 29315 AR @
0.101325 273.15+t¢

(3) AR EER onde S % HIRA R Ov
Qv=0,x10°/p 2% ®
Reb:

Ov: HTRAIAKASTHEERE (m3/h)
(Qv=3600F/K K: LEZRL )
Qo: NEAEFRERSTHEAARE (Nm3/h) Om: JE/FE (t/h)
p: NREIRKESTHZEE (kg/m3)
o: TREFEKRETHEE (ke/m3), BASKNRNGRAERSETE, L £

)
P: TRESERE (Mpa)
t: TRKRSEE (C)

(¢

3. {0 PR R A O 8RE . SRR O AY F IR S A AR — AR AT 'I'ﬁ A TR
EORMEEIES AR TR H. FRARMGHHEZARE 54 BB SN
TRERTHRMEIEY Re=2x104) ; HXTHAXRERE URET En S0 Wate o 0|
SBENMATHRBRHIEAREMRIFE BERBE SHHheve MEHIXE) . HEZHR

TR
£ 2 B R E A9 TR BT T BR R A -

Q, =Qox,/,oo/p 2R (6)

HEMMERENEETRESR:
Q, =0, x0/v, sz o
et

: HEEMREEERNB/NFRRRE (n3/h)

pO §tt$ﬁTﬂEE‘]%E

Qu BERDEEHERNENEEFRAR (n3/h)

pMARITRERE (kg/m3)

00: BEEH FURARNMEIRE (m3/h)

v TERETHRMESE (m2/s)

vO:BLEZFHTHARMEDME (n2/s)

Bigaz® 6) « (7)) HHEE epFfQv. tEE pFav, WERE SR TRE
WAL TIRAR:

Qu=0p: ATABREEEND Qp ~0max , HHRFEEA Qv ~0max

Qu<dlp: AIARBTEEMEMRBIEER 0p ~ Qmax

Omax: JABTAREM RN EREFRE (m3/h)
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4, MERERFRERE (C)PHERRREAE SEMNERBEEZNT 70n/s, &
FE EBRRE N AZ T Tm/s

5. 4APAENNRANEAR, SRAMTREMUIRMERE, B: t/hek kg/h. M
F#EA IAFAMBNESR) ETEABREMENTHNEEZTEMN, AR SREEE
HWmETEAR G)HTIHRGH

Op =150 xpx10° x[p, /I p 2z ®
Hep:

p: HEAKMEE (kg/m3)

p0: 1.205kg/m

7R« FRARFERIKE (t/h)

HHEAHBSE, BRRNEHRENTEEELE2EEHM, 4K (B{L: Pa):

Ap=CdpV2/2 £3F (9)

Hep:

p: TRNAFEE (kg/m3)

VEERIE (m/s)

6 MMM RABER  ABLESEMSM REEEEHTEUTER

p= 2.7Ap+1.3p0 A (10)

Kep:

Ap: EHH K (Pa)

p0: TIERE THEMNBMIERE (PatE)

p0 SRIERIZESRED (PR )

TREHABU A EAMNBSMERE. YU HEMNTURBTRAFBER HWIEZE
KEF, HiZEBERHTERIGERIT.

BEBIHHMBEEAMOEHIHEREER, ATRERSNBHR. BEEN, EERAD
ZRmE. NZIENR, RUEERARAEREEE LR 1/2~ 2/3

Ap:[ENR%E (Pa) Cd: EHIREEREH

3.1.2 Basic steps of determining the flow range and meter caliber:

1. Identify the following operating parameters.

(1) The name and components of the measured medium

(2) The minimum, commonly used and maximum flow of working state

(3) The minimum, commonly used and maximum pressure and temperature of media

(4) The viscosity of medium in the working state

2. The vortex flow meter measures the volume flow of media under working state, so the

flow rate of medium under working state shall be obtained according to the process parameters.
The relevant formula is as follows:

(1) Under the known gas standard state volume flow, the flow volume under the working
state can be obtained by the following formula
0.131025  273.15+1¢
Q\' = QO x

0.101325+ P 293.15

Formula 3

_17_

®
AT R E T LR RS @

L= = (-
- ; ; ERE A
Vortex Shedding Flow meter Operation Instruction China Famous Trademark

(2) Under the known gas standard state density p, the density under the working state can
be obtained by the following formula

0.1'01325+ P » 293.15
0.101325 273.15+1

(3) Under the known mass flow Qm, it is converted to the volume flow rate Qv

Ql/:melO;,’p Formula 5

P=Pyx

Formula 4

In the formula

Qv: Volume flow rate of the media under the working condition (m3/h)
(Qv=3600f/K K: meter factor)

Qo: Volume flow rate of the media under the standard state (m3/h)
Qm: Mass flow (1/h)

P: Density of media under working condition (kg/m3)

Po: Density of media under standard state (kg/m3), the standard state density of
commonly used gas media is shown in Table 3

P: Working condition gage pressure (Mpa)

T: Working condition temperature (C)

3. Determination of lower limit flow. The upper limit applicable flow of vortex flow meter
cannot be calculated, and the selection of vortex flow meter diameter is mainly based on the
lower limit of flow. The lower limit flow calculation shall meet two conditions: the minimum
Reynolds number shall not be lower than the limit Reynolds number (Re=2 x104); the vortex
intensity of stress vortex shedding flow meter shall be greater than the allowable vortex
strength of sensor (the vortex intensity is proportional to the lift forcepv2). These conditions can
be presented as follows:

The lower limit flow can be measured under the working conditions determined by the

density:
Qp =Q0 x,fpo /p Formula 6

Linear lower limit flow rate determined by kinematic viscosity:

Qu =QOXU/UQ Formula 7

In the formula:

Qp: Minimum volumetric flow rate (m3/h) meeting the vortex strength requirements
PO: Density of media under reference conditions

Qu: Minimum linear volume flow meeting the minimum Reynolds number (m3/h)

p: Working density of measured media (kg/m3)

QO: Minimum volumetric flow of the instrument under reference conditions (m3/h)
Y: Kinematic viscosity of media under working state (m2/s)

¥ 0: Kinematic viscosity of media under reference conditions (m2/s)

Qp and Qv are calculated via formulas (6) and (7). Compare Qp and Qv and measure the
lower limit flow and linear lower limit flow via the flow meter:

Qu = Qp: Measurable flow range Qp-Qmayx, linear flow range Qu-Qmax
Qu <Qp: Measurable flow range and linear flow range Qp-Qmax
Qmax: upper volume flow of vortex flow meter (m3/h)
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4. The upper limit flow rate of the meter in Table (2) shall prevail: The upper limit rate of gas
shall be less than 70m/s, while the upper limit rate of liquid shall be less than 7Tm/s

5. When the media to be measured are steam, the mass flow is often used in the
measurement, namely t/h or kg/h. Since the density of steam (superheated steam and saturated
steam) is different at different temperatures and pressures, the the steam flow range can be
calculated via Formula (8)

Qz&a = l-SQE&( XPX103 X,fpa / p  Formula8

p: Density of steam (kg/m3)

p0: 1.205 kg/m

Q Steam: Steam mass flow (t/h)

Calculate the pressure loss, and detect if the pressure loss has an impact on the process
pipeline, the formula (unit: Pa):

Ap=CdpV2/2 Equation (9)

In the formula:

p: Media density under working condition (kg/m3)

V: Average flow rate (m/s)

6. When the measured medium is liquid, the piping pressure shall meet the following
requirements in order to prevent gasification and cavitation

P= 2.7Ap + 1.3p0 Formula (10)

In the formula:

Ap: pressure loss (Pa)

p0: Saturated vapor pressure of liguid under operating temperature (Pa absolute
pressure)

p0: Vapor pressure of fluid (Pa absolute pressure)

7. Vortex flow meter is not suiTable for measuring high-viscosity liquids. When the
measurable lower-limit flow rate does not meet the design requirements, please consider other
types of flow meter.

8. If there are two calibers meeting the requirements, choose the smaller diameter in order
to improve the measurement results and reduce the cost. Note that the flow shall be at 1/2 to 2/3
of the upper limit

Ap: pressure loss (Pa) Cd: pressure loss factor
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3.2 (Z)SHEHTRERERERIARREER
3.2 Flow range of the vortex flow sensor under reference conditions in Table 2
MAEE (m3/h)
ﬁ"_FfJ‘\iEEDN (mm) flow range (m3/h)
Nomlnal(ﬂ::qr?eter DN RIK =% P
Liquid Gas Steam
15 0.4-4 4-30 3.2-18
20 0.7-7 6-40 5-32
25 1-10 11-70 9-60
32 1.5-15 17-150 15-130
40 2-25 24-240 20-200
50 3-45 37-370 32-320
65 5.5-75 65-650 55-540
80 8.5-110 95-950 81-810
100 16-180 150-1500 130-1300
125 25-270 245-2400 200-2000
150 35-350 360-3600 290-2900
200 60-600 600-6000 550-5000
250 90-900 900-9000 800-8000
300 135-1350 1350-13500 1150-11500
350 185-1850 1850-18500 1550-15500
400 240-2400 2400-24000 2100-21000
450 300-3000 3000-30000 2600-26000
500 380-3800 3800-38000 3300-33000
600 550-5500 5500-55000 5100-51000
700 750-7500 7500-75000 7000-70000
800 950-9500 9500-95000 9000-90000
900 1200-12000 12000-137000 11000-110000
1000 1400-1400 14000-140000 13500-135000
1200 2000-20000 20000-200000 19500-195000
1300 2200-22000 22000-220000 21000-210000
1400 2750-27500 27500-275000 27000-270000
1500 3150-31500 31500-315000 31000-310000
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3.3% (Z) HASHNROFERSEE (0C, £EP=0.1MPa)

3.3 The standard state density of commonly used gas media in Table 3 (0'C, absolute
pressure P=0. 1MPa)

SRR FE (kg/m3) SHhE#H B (kg /m3)

Gas name Density (kg/m3) Gas name Density (kg/m3)
%j‘§$; 1:2928 Aci\ﬁine 14717
Ni%ojen 1.2506 Ethzﬁne 1.2604
Oij:!n ey prgﬁne 1.9140
fg?n 17840 M;'fffne 0.7167
jg?n %508 Eﬁfﬁe 1.3567
Anﬁj’nia e7vi0 Pr-fpfne £.40a0
Hyﬁzen 0.08988 ) o
Cart;r;ﬁm“fﬁxide HTEas Naitﬁunﬁljas 0.8280
ahon o 1.3401 c%jugjs 0.8020

3. MiE BRI

fl—: BRMSEELAMBEERGRTHREN EEH=S, ARREEAN
GN=1200-12000Nm3/h, JE 77 P=0. 7MPa (RJE ), IBF t=30C. B ERR/ITOE.

FB—: HUEHB=SMNTRERERE ALK (3):

TIREMATIRERDRRA -

TRIERFRSEERA : Qvmax=1570(m3/h)

HW=: RIBEEB LR EREEEI57-1570m3/h, BX (Z) ,
3T ADN80. DN100FIDN125, EEF| LREE1270m3/h B A X
DN100, DN10OFE it £Y TR M SE [ 2100-1700m3/h, LA K&
B, BREAFEZIONIOGREBIHEZ I AESHE THRAN TRER. &
TREHF TR RS

Bak DEAK (6):

i 2 T BRI A R
RAMEFERAE, ik
JBIE, #IEDN100GR
HON100 & it 7E1%

Q,=0oxPo!pP
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(0.101325+0.7)x 293.15

=37. 46 (m3/h)

B, ABUMEZIREH TATM TIRERZ37. 46m3/h, BAFERMH IR TIRE
F157m3/h, HhEEAON1007 &t .

fl=: EMESENMBERTIAREBMUENRATHRER, BRIBEEAI20T,
EHR 1. 5MPa (M) RESEEA3t/h~ 25t/h, WBERBITOE.

EW—: WHESHIUZESSLUEHTHGRRRTEE, 28ME (2),

BRETEANEENR 5. 665kg/m3, ALK (8) ¢

Quey = Qs x10° /1.5 p, p
Ot i =3000/1.5% /5,665 x1.205

=765 (m3/h)

=100x\{0.101325x(273.15+30)

O rmax = 6379 (m3/h)

BT RBEZYUSLEABEET65-6379m3/h, BFE (=) , LEREBESZRBEEE
DN2004E .

3.4 Example of model selection

Example 1: under the known gas pressure and temperature and the compressed air under
standard condition, the standard flow rate range is QN=1200-12000Nm3/h, pressure P=0.7MPa
(gauge pressure) and the temperature t=30C. The flow meter caliber is determined.

Step 1: Calculate the volume flow of compressed air using the formula (3):
The lower limit of flow rate is:
Qvmin=QNx0.101325x%(273.15+1)/293.15/(P +0.1)
=1200x0.101325%(273.15+30)/293.15/(0.7 +0.1)

=157(m3/h)

The upper limit of flow rate is: Qvmax=1570 (m3/h)

Step 2: According to the operating flow range 157-1570m3/h, check Table (2), the flow
meter meeting the lower limit flow conditions includes DN80, DN100 and DN125; considering
the upper limit flow 1270m3/h and the cost and economic costs, DN100 flow meter is selected
with the flow range of 100-1700m3/h, close to the flow range; the lower limit flow of DN100 flow
meter under the working conditions shall be specifically calculated. The lower limit flow of
DN100 flow meter under the working conditions is calculated:

Formula (4) and Formula (6):
Qp =0pxyPo/ P

~100x 0.101325%(273.15 +30)
(0.101325+0.7)x 293.15
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=37.46(m3/h)

That is, the flow meter in the conditions of the lower limit of the flow is 37.46m3/h, far less
than the required operating conditions under the limit flow of 157m3/h, determine the choice of
DN100 flow meter.

Example 2: known steam pressure and temperature and flow conditions when the
measurement medium for the superheated steam, steam temperature of 320°C, the pressure of
1.5MPa (absolute pressure), the flow range of 3t/h-25t/h, try to determine the flow meter
caliber.

Step 1: Calculate the volumetric flow range under the equivalent air reference conditions
of the steam. The density of the steam in this condition is 5.665 kg/m3, and the equation (8)

2 I e R
Qo i = 3000/1.5% 4/5.665 x1.205

=765(m3/h)
Qﬂg_,-{mx = 6379(m3/h)

Step 2: According to the equivalent reference flow range 765-6379m3/h, look-up Table (b),
more suiTable for the flow range DN200 caliber.
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L1 R
Installation

4.1 REFERM
W R, SOERBITERBRERERBNIR, EREFESE.
B AENRETHERESHEERTHRETHOTRIE. RUTREURTIHR

M.

B EELRBEEMAEEN, I ERINBFERRUERLRERE, BNEDHN
EIERITESHSSH.

W NEAR~AESE, NRESESHSH.

B ESFRIVOKERPFITREN, BERETOLETHRRREKRE.

B EUTEAER, MRZELEEBEREAVETKS, BRERBARMEFERS
HMKENS, KENBESHERNATSZED, BEABHKARE.

4.1 Installation Precautions

= When measuring the liquid, make sure that the flow meter sensor is always fully filled
with media and free of entrained gas.

= Provide adequate straight pipe sections upstream and downstream of the instrument and
ensure a non-curved symmetrical profile. Install the valve as far as possible below the
instrument.

= Vertical installation is usually preferred, and the upward flow of liquid ensures that the
meter is always full and the solid components in the medium can be evenly distributed.

u If possible, create a gas separator.

= When installing in a long pipe that is easy to vibrate, install the eliminator upstream and
downstream of the flow meter.

= For steam applications, the instrument shall be installed in the bottom of the U-shaped
bend, to avoid the absorption of condensation caused by the water hammer caused by the
phenomenon, the water hammer strength caused by excessive force sensor, resulting in
permanent damage to the sensor.

FEHIEE
B AEERRRSMERBIEAERERT, TEHBFXE], HEESN ERES
BIRK, JE5 B 5 0 15 A 28 1 ALk A M IROT
j iX

B EZBREBBAER=MIEBKMEELRR, XHME—KF, BT HHBN
TEFESFSEAGESBESEZANEHHEE, SITHCERER, & SEEBRSENET
MDAk 8E B EERERE.

Note

m Sensorinstallation point near the upstream if equipped with valves, constantly switching
valves, the impact of the great impact on the sensor, the sensor is very easy to cause
permanent damage.

= Sensor to avoid the installation of very long in the overhead pipeline, so a long time, due
to the sensor sagging is very easy to cause the seal between the sensor and flange leakage, if
forced to install, must be in the sensor upstream and downstream 2D Respectively, set up pipe
fastening device.
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42ANO5HNEERBH

A THEMNEREE, A\DLMHRETNAZEFIE.

B EFEERBYNKENANRRETOROIMNXAI56E, TIHFAERD SHKERN
ARBHOROMHXAE. LHRMUEEECHNIEEHTHE LFEREIRONES.

WE: NEHEBTREHRESM EFEER, RMNGARFEIO0ERFE BRMF
BT, MEREBESRUMENEHEENHEER,

4.2 Inlet and outlet straight pipe section

m In order to ensure measurement accuracy, the flow meter at the inlet shall be
undisturbed.

m The length of the upstream straight pipe section shall be approximately 15 times the
diameter of the flow meter (D) and the length of the downstream straight pipe section shall be
approximately 5 times the length of the flow meter (D) to ensure that the instrument in
accordance with the changing process conditions to meet its accuracy indicators (Figure 3).

mn Note: If your application does not provide sufficient upstream straight pipe, we will
provide you with a corrective solution to meet your accuracy requirements under the condition
of a shortest 10D upstream pipe section.

Upstream - Downstream Upstream - Downstream
i o it b T S T
_ >I5D == >50, >350  =E=— >sD
F ¥ 14
AT N
Reducing pipe Expanding tube
Upstream " Downstream Upstream e Downstream

th ]|

= >50

— il

ol —_

L 240D === >50_ 240D,

.

00" DA

One 90° bending tube

(ER] A P L ATREA90° 2
Two 90° bending tubes on one plane
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Upstream I Downslream
Ii6i I i¥ ! ¥
_>40D >uo__ Upstream - Downstream
i === Fil
] 4. 230 25D
HE
AN Tl 1 TR 00T AT M4

Two 90° bending tubes on one plane

BERERERMNEER (E)
Ideal installation of the required straight pipe (Figure 3)
4 SREMERE
HEERENE DR ESESF T 06 500 S AR R e, 7 R T
TREHMIBE T EEE) .
4.3 Temperature and pressure compensation installation

When using the measured pressure and temperature signals to compensate for mass flow
or standard flow, install the pressure and temperature transmitter downstream of the vortex flow
meter (Figure 4).

Full openness of butterfly valve

WL BT
Flow totalizer

Pressure transmitter
Vortex ﬂowmeter A

vl

S “ P100thermal resistance
circular buffer tube 1004511

cut-ouff]vajlve Welding base
axiln TN

=] b
- above downstream 4D
Fdabis |

above down stream 6D

Steam rneasurmg system conmstmg ofvortex flow meter, ﬂowtotallzer pressure transmitter
s e Bt SCRIREAL ., D R s A B A R T A G E A
and temperature measurmg de\nce (Figure 4)
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MRS, AEMBENEREDME, RERWEUERNGERT BH, &
BREMRBASRETRANERAFAEHHESH, BEENENE BREHHENE
B (lEfMZEANED, EESRTEFEREAEREN E—MEDT) , RiERNFE(Y
el B HMSBAEMNEMAESEENEREHET SHENNEEYN, REER. @Y
RS R RRE.

Wi RO, REBEREMERNEHTEE. RERITOUREBEHR Bt H#
HEEREMHESHE. BENMEURBEMEDIMNEME GLAE [SWEd, BEH

BERMEDMERAEE, AER—FTA) , RERENENE YHABMENIAERS
BRAMERAHITHEEOAMEER, REER, WECARARERRME.

When the saturated steam is measured, the temperature compensation or pressure
compensation can be used. The flow totalizer can be used to calculate the volume flow output
signal value, the temperature compensation measurement value or the pressure compensation
measurement value (VCS) according to the vortex flow meter. Saturated steam measurement,
the compensation signal only need to select the temperature compensation or pressure
compensation can be a), the flow totalizer automatically check the internal preset saturation
steam density compensation Table for high precision compensation operation, the final display,
the output saturation Steam mass accumulation value.

When measuring overheating steam, the flow totalizer Table lookup function is calculated.
The flow totalizer is based on the volumetric flow output signal value, the temperature
compensation measurement value and the pressure compensation measurement value (the
temperature compensation and the pressure compensation are selected at the same time, both
are indispensable) The instrument automatically checks the internal preset superheated steam
density compensation Table for high precision compensation operation, the final display, the
output overheated steam mass accumulation value.

4. AR EE AT R R 4 (E5)
4.4 Installation of high temperature media (Figure 5)

l
|
|

M '] 2%
Vertical installation

AP

Horizontal installation
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EREENURNZREESBTFHIHAEEEN—NEEN TS, EFERARE
RIBAEBEERFESCUT

At high medium temperatures, the instrument shall be installed so that the electronic
components are located on the side of the pipe or below the pipe, requiring insulation around
the pipe to keep the temperature below 65 °C

4. 5FRNBHEIZBEUTRESR

4.5 The following installation shall be avoided during steam measurement

4. AR RERR

ﬁﬂﬁﬁﬁﬁlﬁi%&%ﬁL%%EE%%%—¢¢M%HHOEﬁﬂﬁﬁtm
MEIHEHMAEREEE, ERANZZRELFEAEEHABENHMESEHED L
Ho MEILAR.

EREA=NEELENIALE, DEMEEMERTT, REHITEE.

4.6 Plug-in installation

Plug-in vortex flow meter installed in the pipeline, you need to install a 87 hole in the
installation. The connecting flange provided with the flow meter at the round hole requires that
the flanged spool must have a vertical pipe and the axis of the spool coincides with the pipe
centerline. As shown in Figure 5.

The flange of the connecting flange has a machined boss, the boss and the outer wall of
the pipe are aligned and then welded.
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Welding

open flange tube

FOgEs ¢

| p——

|~ vertical

Coincide of axis with tube midline

nasERtLaRe

h. &EE

Connect

5. 1SR

B

TAEsBESEE : DC30V~DC24V

mATEREN: 3000 (FAERSBER NN
TiEBEHEE: —10C~+50T

TEREEE: <95%

o s s RS DC24V~DC30V
Bohif A BB : 5 mA

5.1 Electrical connection

Electrical characteristics:

Operating voltage range: DC30V-DC24V

Maximum load capacity: 3000 (reduced as the supply voltage decreases)
Operating temperature range: -10°C-+50 °C

Working humidity range: £ 95%

Pulse output External voltage range: DC24V-DC30V
Pulse output load current: 5mA

U F AR A

Ei@isF

Terminal board wiring instructions
Ordinary terminal

5. UREEEL T

5.1 Vortex ordinary terminal
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BRERLEFEN: WRTRE_SHERGHE, 24VvonBiRE, I0UTHBIRM, B
fb i F 7 3L 0B P2 Rkod i BT AT B 1 BB AR 3P OUTRi 4 #th 5P COM (R 6 1 4%
HFHEERLES. 4)

When the user uses this terminal board: If only two-wire current output is required, 24V +
is the power supply positive, IOUT is the power supply ground, the other terminals need not be
wired; if the user wants to pulse output, then the pulse output terminal POUT pulse ground
PCOM (pulse output Wiring method shown in Figure 5.4)

Rs485i# ifl i F
RS485 communication terminal

5. 2i@ #RS 48518 ik F
5.2 Vortex RS485 communication terminals

BAERL TR : a2 FEEA85EIN, 24V+RBIFIE, IOUTHBRER, ANEIR
+, BABM-. HibipFAAEL; WA Z bod i & 0 a5 5 BoR i & I8P U TRK i i i
PCOM (Bkhim 3L 5 K EMES. 4)
o FE: 485N R A RE A4~20mA, HIFETNE, 20 WS4, AEERE
B

Users use this terminal board: If only 485 communication, 24V + for the power is, IOUT for
the power ground, A for the communication +, B for the communication -. Other terminals do not
have wiring; if the user wants to pulse output can be followed by pulse output POUT pulse
ground PCOM (pulse output wiring method shown in Figure 5.4)

Note: 485 communication instruments can not use 4-20mA, baud rate changes, to 2
minutes of addressing, in order to communicate properly.
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i JE 2 i F
Temperature compensation terminal

5. BREAEIRTF
5.3 Temperature and pressure compensation terminal

AR FMERSBE RN FRAERR. PV+PV-FREANERESROERMHIE,
RIS T X BION, INREZ[E DG B AONEE, MW EHEEIP I+, PI-PV+HIPY-, MEBIBM L
PR EIE F ERORT+, RT-EEBIABEHBIMAESIL.

The right side of the terminal and the above ordinary vortex terminal functions the same.
PV + PV- are connected to the positive and negative ends of the current signal source, DIP
switch to ON, if the pressure sensor bridge, then the corresponding received Pl+, PI-PV+ and
PV-. The single terminal of the thermocouple is connected to the RT + on the terminal, and the
other two leads of the thermocouple are connected.
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Vortex converter pulse output wiring
N (Pout
= oS =
; % LI Pin| /¢
3 # i R Pa
(] 3 'g
8B K ! + s
2 K - T = %3
@ =
i b Com y 495 )
:Pcom (level input)

[ES. 4703 Bkos i 1R 2

Figure 5.4 Passive pulse output wiring

R T A AR R OB UG R 2R

Vortex converter current output wiring

ampere meter

BT %
2

Inside vortex
converter

+APT
1n0J

[E5. 57 £kl BB i th # £k

Figure 5.5 Two-wire current output wiring
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Basic Operation
TK2000ZFLRE R BIT RALCOARR, AMKBRENTT, ZTEMR, TERBENK
B, RRARNREXREGES FEEM, LITRnBRAR, THERERAR.

TK2000 series vortex flow meter with LCD large screen, user-friendly interface, easy to
use, can display instantaneous flow, cumulative flow and various types of alarm information, the
normal display, the uplink shows the instantaneous flow, and the downstream shows the
cumulative flow.

RERE TR R REEE X

Vortex flow meter converter display screen definition

'<;— F 8@ down button
Up button Lk &&

FE AL shift

filter No 000 00 #E flow
(frequency No) . MR alarm

a1 F M3/h R flow unit
() T117654.123 < BBEE accumulated mass

b4t pulse output
fi4rtt percentage

B T
pulse flow display

Eo. UR#IR BT HRFErEE

Figure 6.1 Vortex Flow Meter Converter Display

ﬁﬂt?ﬂg “'I'&z" §H§
MNote: In the normal display state, the cumulative total, pulse output, percentage and pulse
waveform display four pictures, through the button "down key" to switch!
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AERBHEAREEHEEREEE X
Vortex flow meter converter temperature and pressure compensation display screen
definition

WAL flow unit
HEEHEL filter frequency

I temperature

Flow it it

-043.92 1 -
—02.40MPa 150C4 |
FR 1206 .6 HZ—

accum

pressure JE 1)

shape| i Jz it

Hiys o) z ssaud

Eo. 2pA @it HFRBFRENER TEE

Figure 6.2 Vortex flow meter converter regulator compensation display

ErAmE, AMEREM, THREFEMNBMEM/h, Ltr/h, t/m kg/m. NKm/m,
Nm/m, NL/m, km®/m. mm*/m, Ltr/m, t/h, kg/h, NKm/h, Nm/h, NL/h, km*/hi16f &
friedd, BRMEEE0. 0000-59999,

FESERUAGAENER DEERREE, AMERME.

THER “T” WARITE, RPERRTUNRER “FR” B HE, “Fo” BRZ
B, B—EEAREERI[AMNEGEMR.

Above for the flow, the right side of the display unit, available units are available M3/m,
Ltr/h, tfm, kg/m, NKm/m, Nm/m, NL/m, km*m. M*'m for the flow and the right display units. ,
Ltr/m, t/h, kg/h, NKm/h, Nm/h, NL/h, km*/h were selected for 16 units, showing the range of
0.0000-59999.

The middle shows the front of the display pressure for the middle of the display
temperature, the right shows the band.

The bottom shows "T" for the cumulative amount, press the middle button to switch display

"FR" for the frequency, "FP" shows the air flow control ratio, the other screen for the vortex
converter measured wave.
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6. URHHMB SN
6.2 Vortex converter parameters
SHEEEEEX

Parameter setting screen definition

0070-90 2__?;2;11&&
T

add Mt W8 minus
Eé. 32 ¥ EEE

Figure 6.3 Parameter setting screen

S HIEIZ

BB RN “00000” KA, WABR (BEMRKI) Brina <[4 g
T, #—T “[#” REHASHEE, Bk B REASFHSHRA, % [0 #
AT—REe, 7 “[#]” #AT—mES. & “BE” @ “#” 25T, &£ “#" 8
TS,

Parameter selection

Press the "Shift" key to enter the "00000" state, enter the password (contact
manufacturers to obtain) the cursor to the " @ " key below, press the " @ " key to enter the
parameter settings, press the "shift" key to enter the current parameter, Press "E}:} "to enter the
next level menu, press " IE‘ " to enter the next menu. Press the "Shift" key " E "cursor, press
" |z| " to exit the menu.

WRIFH

£—%: BRPPRTFGREL, HES,;

P RERBORREFAREE. RAH (BUHL/P)  RELME, RE
. WEFASNENE, MU REH LS, BRIENRESIE

F=H: BRBPIFEHTRAER, REETSHTHUL;

FWL: W REE, —BRETXHEREEDR.

Instrument debugging

The first step: according to the instructions connected to each wiring, and review;

Step 2: Set the frequency range, instrument scale (unit L/P), flow unit, and flow range
according to the sensor caliber. After all the parameters of the instrument changes, the
instrument shall be re-powered to ensure that the instrument work!

The third step: the flow to the desired lower limit flow, sTable operation for more than §
minutes;

The fourth step: debugging instrument gain, a key to set the insensitive area and noise
removal.
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— BT RHEREENRAERSZ:

ATRAR, BN REEHE, FESEEN20-30K,, (RE6.4) , F8: 2
BT EY; REEXGERHE “—E RS TA, B “Ta" BRER Y9,
WMELIES. ¢E@, WHNEAMEETRHENESREMNI /4, BEVBRARARE
BEM2/3. HEERMTEREHRERB @A, HETK.

Akey to set the insensitive area and noise cutoff method:

In the lower limit flow, adjust the instrument gain adjustment, so that the signal strength of
about 20-30 or so (See Figure 6.4). Note: If you have exceeded, you do not need to adjust; then
move the cursor to "under a key setting control”, use the "down key" to adjust the gain of the
instrument, "To tune it into” 9 ", the instrument appears Figure 6.6 screen, this time the
instrument automatically set the insensitive area for the signal strength of 1/4, the noise cutoff
factor for the noise intensity of 2/3. When the progress bar refresh is completed automatically
restore the original screen, the setting is complete.

_——— R | One-button setting
VAL =0000025—1{8 5 5B signal intensity
01 — #26 W%Z % benefit regulation factor

(¢ [#

Eo. MU = BN EE

Figure 6.4 Instrument Gain Debug Screen

— 4% B 54 One-button setting
VAL =0000025— & 53 signal intensity
g 01 — L 342599 % Z ¥ benefit requlation factor

[ ¥

Ee6. 5—i2ig & E @

Figure 6.5 A key setup screen

— W 4I% Measurement frequency
FR 0031.0 HZ™{ ngpsagpr signal intensity

VP 0000610 —4—#%iBtE frequency No.

VA 00000025 ——1&%53REE signal intensity
HWEBEE setting

Eo. o—HEIF E T E @R
Figure 6.6 A key setup process screen
mLARE, NEIEFTEEANTEHTFIRENERES, TREERBRAEY
. BEFENT:

ATIRRE, B REHEE, FESRBEDH0ER, (BE6.4) ; EE: MEB
oI RTEE -8
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ETRESR, AFTRYESY, NRESREETE (WE T , AERIIAMEY

HESBEMEMI/3~1/6EH, RENRBAEREER, THEMBHopa DRI R.

CETREEZETAAREDRESY, MEETHERE. 528 0RIARREDRE
BPREms, FEFURRESHI0-200% (EEAGTHRNERES) , ESEEQH
B (REEREE) BRER:, B TFi%E, kNBRAEREYREYR, EREVRERAN
MREESREERI2/3~4/5EFEF (&S 8) .

According to the above settings, the instrument work is not ideal when you can manually
setthe instrument gain, insensitive area and noise removal. Set up as follows:

In the lower limit of the flow, adjust the instrument gain adjustment, so that the signal
strength of about 30 (see Figure 6.4); Note: If you have exceeded, do not have to adjust;

In the lower limit flow, adjust the parameters of the sensitive area, observe the signal
strength display value (See Figure 6.7), adjust the number of insensitive areas for the signal
strength value of about 1/3 to 1/6 or so, and then observe the pulse waveform display, shall not
appear more than the number of signals, Pulse or less pulse phenomenon.

Debug the noise cutoff constant under the lower limit flow conditions to suppress the
disturbance noise. First, the instrument transferred to the noise cut constant debugging
screen, hand away from the instrument keyboard wait 10 to 20 seconds (to avoid the human
interference measurement signal), so that the parameter detection value (i.e., noise intensity)
sTable display, note the value of this And then adjust the noise removal constant, so that the
noise cut constant for the noise intensity of about 2/3-4/5 or so (see Figure 6.8).

HeMRELIIE, aERFENTE.
BREMBEEEAEIRER, S OARESE, DRmBoPEEZTERRN,
Other instrument debugging work automatically completed the converter.

Display the actual situation of the vortex waveform, the signal is small or the noise is high,
the displayed pulse waveform may be irregular.

A% Measurement frequency
F=0031.0 V=00013—{— B8 noise intensity
00008 — 3 noise cutting constant

o] ¥

Elo. R FE IR B HA K E®E

Figure 6.7 Noise cutoff constant debug screen

#4522 Measurement frequency

F=0031.0 V=00025—— {& 53 noise intensity
000058 — A RIX ZB non-insensitive factor

4+ hd
— Bk pulse shape

Elo. 84 = §1 (X B i i1 &

Figure 6.8 Unnecessary area adjustmentdebug screen
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6. 3BESH

6.3 Basic parameters

BHSE

Tk2000R DR EI MBS M H =2, F—RHEFASY, —RAFERGESFND
2E, REAXTEEF, ARSEM. AREEERFEMRBERREDA.

FoRKEHHPRESY GERREFXLFMR) , =4 UREHPHE. URFR
HEAE., BREDREH.

FZXSHARBRESH: UREH (RAEAL/P) .

Parameter classification

TK2000 series vortex converter parameters are divided into three categories, the first
category for the selection of class parameters, generally only need to select the sensor caliber,
fluid type selection, flow unit, frequency range selection and flow range settings can be.

The second type of parameters for the debugging parameters (see the quick
commissioning manual), only three: instrument gain adjustment, instrument sensitive area
adjustment, noise removal constant.

The third parameter is the flow calibration parameter: meter factor (in units of L/P).

BRESEE

HEFTHEAOEHME, ARPSRACE—TERKERNE 0" =, ARA-—HE
Eggﬁ?(%ﬁﬁ)%%&ﬁm&%ﬁ.%ﬁﬁﬁ“%ﬁ@ﬁ%ﬁ”éﬁ‘ﬁﬁﬁi
T R4mA.

Current zero correction

Due to the discrete components, the user needs to correct the converter current output "0"
point, the user with a high-precision multi-meter (ammeter) measured converter output current,
and then adjust the "current zero correction” parameters, so that the ammeter is 4mAThe

B i B 2 IE
APRRgFRRTaBESNE, #ITRRBEGE, BIRABEDR20m | B

YHIRIBEEE" 548, ﬁ%:ﬁf#géﬁﬂgzumn .
Current full scale correction

The user adjust the current zero correction parameters, the current full-scale correction,
the full-scale current is 20mA, adjust the "current full-scale correction” parameters, so that the
ammeter is 20mA.

FE 4 R
RPRRAgFERFaMERER, WMABSE, 6120050 00, UREUHHHBRER

EFEHEATH MERHEECEETEN, ARPTREMESLESY. URBESH S
HESHATFREWHE, SAMBEHTHNB.

Current output setting

After the user adjusts the current zero and full scale, enter the percentage, such as
050.00, the meter will calculate the corresponding current value.

Under normal circumstances the factory current full scale has been amended, the user
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does not need to re-modify this parameter. Other parameters in the instrument adjustment
parameters for temperature and pressure compensation, temporarily for the reservation
parameters are not introduced

BIEAESH
 CRESY” REGMN “RENMEBR” RONFRMEREMN, RABENME,
%ﬁtﬁ[ﬁ%’]*ﬁ. BEFIME, REBVERMN, MEFARE, SESFRIMLT R

B
i
ik
=
NF
i

BEMBREFABTREERENREASR
FNBNSHEET, TH “BilGHGEE, g
HANRFARESHET

Temperature compensation parameters

In the "flow parameter” menu in the "regulator compensation mode" were saturated steam
temperature compensation, steam regulator compensation, gas regulator compensation,
density coefficient compensation, set the saturated steam temperature, set the steam
temperature and pressure, set the gas temperature of a total of seven options.

Temperature and pressure compensation vortex flow meter temperature and pressure
calibration method

Enter the communication parameter options, under the "communication address settings,
address setto 1"

Into the instrument under the adjustment parameters

1N “REEEEE" @

HWEE—RiEEe, EMEXNEERATTEEN.

2. BEESAY

MG B AP L1000 A\ (L FTRT+HEP 10008 %, RT-1EPt1000R 4 FH 1~ 314k ;

@¥%Pt1000PE{HI% 10000, BH% FHF 8 R 1ME H0.

3REMEIELE

M¥P L1004 A500 CHI B [H/5280. 980 ;

@i % 7 8 {8 0 & {8 8 R5000.

4. EHEEHE A

R E4-20mABRIAN, THIEHME. NEARIANETE NGRS, RIBELEHN
YRESANMEERE.

5. EhiESAR

EHESHRE4-20nAANFE DRI HMAN.

NERA-20mARIN, iR T ERIEHALIT £ Blonk.

6. ENESEE

DI iHTFPO+PO-F RIEABTRIESHEME R, 4-20mAfi AdmA;

QJE 1115 BLEE H AOmPalE 1.

T.EHHEEEE

D4-20mAI A20mATE S

QRAEBERY, FEREAIEHEE,

QMEHEKBEMED, PBEEERREEFENEHE.
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1. Enter the "Temperature Channel Gain" item
Gain generally choose 2, the gain of large temperature input range to be small
2. Temperature zero adjustment

@ Thermal resistance Pt1000 access meter RT + then Pt1000 single-ended, RT-then
Pt1000 two other lead

@ Setthe Pt1000 resistance to 10000, adjust the coefficient so that the display value is 0
3. Temperature full scale correction

Pt100 input resistance of 500°C after 280.980).

@ Adjust the coefficient to make the measured value display 5000

4. Pressure channel gain adjustment

Ifitis 4-20mA current input, do not set the gain. The instrument has a default value for the
pressure sensor. Set the range according to the signal size of the sensor output

5. Pressure signal mode

The pressure signal is 4-20mA input and pressure sensorinput

If there is no 4-20mA input, the two switches shall be set on the terminal

6. Pressure zero correction

Terminal PO + PO- are connected to the positive and negative ends of the current
source, 4-20mA input 4mA

@ Pressure sensorinput OmPa pressure

7. Pressure fullness correction.

@ 4-20mA input 20mA signal

@ Adjust the correction factor, so that the display value for the pressure range

@ Pressure on the pressure sensor, adjust the correction factor so that the display value
for the pressure value

BIESBMEETAIEIE

BEEEMEATERMIAFATEEREN
?éﬁ%lﬁﬁ WA RREERD, %rﬁggg

i
=, BMALE “REAEFN" PEFEl
BRBANA, 2580 B R THENE, MR TR, TRRARE
HMEH, REBREANEER.

flan: BEMESRIEH “FRBEEHNE" ABRBEHREASRE, A4-200AESHE
f’é%Eﬁﬁ%‘e%iv

BEREFGBHBEMEATR2I0C, AHESHEEREDHAS. 4MPa, HANMEFH
195Hz. {4 & REKIG R0, 2. NEERFE H4640 NKm/h

M=3. 6f. K. p

4640=3. 6X195X02X p

BHY p=33.048

#id &k p=33. 034

Temperature and pressure parameters and density meter verification

By checking the saturated steam density meter and superheated steam density Table to
check the density, the program built-in superheated steam density meter and saturated steam

EE. TEFFAE I AR EE RN
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density Table, the input corresponding to the temperature and pressure, density automatically
displayed, we can in the "regulator compensation mode” in the choice of saturated steam
temperature And then verify the test density in the test density calculation menu, the test mode
is allowed to open, then enter the temperature and pressure, and then the density will be
displayed accordingly.

For example: the temperature and pressure compensation method set to "steam
temperature and pressure compensation” with a resistance box instead of thermocouple, with
4-20mA signal source instead of pressure sensor.

Set the temperature adjustment sliding resistance box adjusted to 210 , adjust the signal
source to make the pressure of 5.4MPa, the access frequency fis 195Hz. Meter coefficient K is
setto 0.2. The meter shows a flow of 4640 NKm/h

M=3.6f.K.p

4640=3.6 x195=x02xp
P=33.048

By looking at the Table p=33. 034

REENHEEMNRTHSHEED

LMFHEEHERB YR EEEAETRETEREATS YA, ;ifﬂ'l

SRR E # 23
g‘f‘ﬁ‘]iﬁﬁ*l‘fé‘ RERBERBEEHNENSY, EFEEMENENRE

HERH—

Set the parameter setting item for pressure or temperature

When the on-site pressure sensor or temperature sensor does not work requires built-in
parameters, we will select the setting compensation in the regulator compensation option and
then place the parameters according to the actual temperature and pressure, showing the
same density as the input pressure temperature compensation.

SEBETER
1&)\ "RELEEE” RAPE— A%& “RIEEET , BUAEFR (000007, HE
HigFAL “00002” HEFZER “00000” FRMAEMEE.
R REE
Tk2000RFREAMMIER AR HAFIEE . BE EE2. B3, Bk
EBEHFR:
S0 AT M TS SR A, 10SER T B RN B BN AN RO, 15 S8 & o 47 SR BUR S Mo .
ZARMTFMENER, STREETFRMRERAXEDTRERENIDEIEN.
»@&7‘:‘?&:
WONREE SR, 105RTEBRENAEE, BFHEANEEAGMA.
12]‘5“CRT"‘1&§1$:F1X7EE&H<JM$IJ“E:JL
BB 7R3
BMETIEENG, AERHESEMERIERE, BFLEAFXNFRRLGHHR. %
ARERET—RAHESLERMESLESR.
i X4
g IREESIE, 1B =ZMHRIENSERERD, ESREFXREBURE
Rk o iE?’iitRTuuﬁ‘ﬂ%m%f&%?ﬁﬁiﬁﬂ&‘]?m% IREHT
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Set the total amount to zero

The first parameter "Total Clear” is entered in the "Total Settings" menu. The default
display "00000" will be cleared when it is set to "00002" and automatically becomes "00000",

Filter mode selection

TK2000 Vortex Street has two kinds of filtering methods for users to choose: Filter 1, filter
2, filter 3, filter 4

Filter mode 1:

Spectrum analysis vortex signal frequency, 10 band pass filter dynamic filtering, signal
increment analysis to obtain vortex pulse. The method has strong anti-interference ability, and
has good ability to suppress spike interference and low-frequency interference of fluid noise.

Filter mode 2:

Spectrum analysis vortex signal frequency, 10 band pass filter dynamic filtering, level
comparison mode to obtain vortex pulse.

This method has a good ability to suppress spikes.

Filter mode 3:

Single band pass filter, covering vortex signal high frequency to low frequency range,
level comparison mode to obtain vortex pulse. This method is equivalent to the general vortex
signal processing board signal processing.

Filter mode 4:

Spectrum analysis vortex signal frequency, 10-band third-order band-pass filter dynamic
filter, signals tracking method to obtain vortex pulse. This method has a good ability to
suppress the low noise interference of fluid noise.

99 36 B R IF

M@ ELFRIBAAPARBIEEA, AEEERSNIRNIME ERTK2000R T w5
AR SN LR 18, 23, 30, 37, 45, 60, 75, 90, 120, 150, 180, 240, 300,
;fo. 480, 600, 720, 960, 1020, 1200, 1430, 1820, 2300, 27303244 IE[F 7T fit 1
F o

EIFRE MR FRAEME: LR RN E ERAEDT, RAEAUNET
IRIIERBEEBNEH.

Frequency range selection

The upper limit of the measurement frequency is within the range of user flow. The upper
limit of the vibration frequency of the vortex sensor TK2000 series vortex converter is
18,23,30,37,45,60,75,90,120,150,180, 240 ,300,360,400,600, 720 ,960, 1020 , 1200 ,1430,
1820,2300,2730 A total of 24 ranges to choose from.

The principle of selecting the upper limit of the frequency of the vortex measurement is
that there is sufficient room for measuring the lower limit frequency as long as the upper limit
frequency can be met,

AW RESREEEMENETEH LS.

Note: After the frequency range is selected, the instrument needs to be powered back
again.

W 5 B ) S 4%

I — A R R AT AR (88 3, ;E;&ﬂ"flETch (SRR R A0 8 20K 3h
M, BREHE, ReFHK. APEREBREKAHERE
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I, BIREHE, RZFR. BAERBAGKBINREE.
Filter time selection

This is a time parameter for filtering the flow measurement data, the filter time is long, the
meter display and the output are both small, but the response is slow, and vice versa. Users
shall be set according to the specific application.

R EH 0B 1]

w$ﬁm$£mm,ﬁﬁm RAEEFIZ G %, ERDEENTF R IDHIEEE, b
MRERDFRIEE: Rz, BANRREED. E8: 50 I BB 200 5 2 80 38 % i
B, HIEERIE Y.

R i 1

Tk2000RFIBEASMME SR ARMARIE: BR. Bob. ME. HppodHE
BHoh, BARARREALRL. BEERREERGNEEH LD,

HEmERE

6 9 53 T 36 B H0~2000HZ (FTiQ) FEMENEMERBES L. HHARM

Vibration suppression time

For random burst vibration, the vortex board uses the delay discrimination method, if the
vibration time is less than the vibration suppression time, the random burst vibration is not
detected; otherwise, is considered vortex signal. Note: The vibration suppression time affects
the instrument's filter time, which shall be appropriate.

QOutput mode selection

TK2000 series vortex has three kinds of output mode for users to choose: current, pulse,
frequency. Where the pulse is a direct pulse, the current and frequency are output as a
percentage. Output mode selection need to re-power the instrument.

Output frequency setting

Qutput frequency setting range is 0-2000HZ (can be set), the frequency output
corresponds to the flow percentage. Calculated as follows:

Measur)edﬁralue

W A

e MW o $i# 55 B frequency range
ik B AW e
A (E

full-range measuremeni

REBBY

AN HMN
URARPMARBEMRAY NN TR,
R ANHME

WURBAMBYLBSUEFE, TETEE. 0000~59999, BHIHL / P, (URFABHME
?Eﬁﬁggﬁ% BYUARPARELEFHEENERY, ARHERERESER, HHREE

EREORE

HEOFEDAERBORE, MFEASB20. 25, 32, 40, 50, 65, 80, 100, 125, 150,
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200, 250, 300mmE13FPOBHEETAER.

TR LR EF

mEXRBABEARMAR, BiF, S, AREZRY S

AR, CGEE: HikETERfEER, ﬁ%%ﬁd\ﬁhﬁﬂ?ﬁﬁ%x&%ﬁﬁ’ﬁﬁlm
00.000~59. 999, fE{ERIEER0000. 0~5999. 9.

Flow parameter

Meter factor unit

The unit of the meter is used to adjust the effective digits of the decimal places of the
meter factor.

Meter factor

The effective part of the instrument is 5 digits, can be set to 0.0000-59999, the unit is L/P,
the meter coefficient is estimated or calibrated. It is recommended that the user set the meter
coefficient according to the experience and then calibrate the instrument according to the
calibration result coefficient.

Sensor caliber value

Pipe diameter is the sensor caliber, the instrument has 20, 25, 32,40, 50, 65,80, 100,
125,150,200, 250, 300 mm a total of 13 kinds of caliber for customers to choose.

Fluid type selection

There are two ways of fluid type, liquid, gas, the user can choose the media according to
the actual measurement. (Note; When the fluid type is selected, the fluid density fraction is
determined when the gas is in the range 00.000 to 59.999 and the liquid range is 0000.0 to
5999.9.)

BB

RERHBUDRREZANBURNEAMESE, HBUSHBRMEESU—5.

REEE

MFSERHENE, EAPAPFERBRABET, NRARKEESY. REEESR
Ake/m3, ZHTEHEA: HRBRREAEG, REBENBMNDEHESENEE
00. 000~59. 999, HikATSEEZ0000. 0~5999. 9.

Flow total unit

The total unit of flow is the effective decimal place of the flow accumulation, and its unit is
consistent with the instantaneous flow unit.

Fluid density

For gas flow measurement, if the user needs mass flow display, shall set the fluid density

parameters. The density of the fluid is in the range of 00.000 to 59.999 when the fluid density is
determined, and the liquid is in the range of 0000.0 to 5899.9.

mEEEEE

HTEER, EWE TR AREE, BRI ERRRE LR BEERBEED
A HERERIEEE, X E4A~20mAR AR ER .

MESTIER{E

BREXRNYER, SURRELM.

EHFEH

FERRBEI A A AME R, B ARIRS9. 999,

HE
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Flow range setting

In order to make the current and frequency output corresponding to the flow range, the
user shall set the upper limit of the flow range, the upper limit of the range can be determined
after the flow range, corresponding to 4-20mA current and frequency output.

Small signal cutoff

According to the size of the flow cut, the unit with the flow unit;

Compression factor

Volume compensation of the flow rate calculation, the maximum can be set to 59.999.

I ST S

AL R 3%

AR A ARIE A ARSI R, BEPIRE T 1201, 16:1, 2421,
2 MMM AR, FUHFERERKA, WHERLHFN—=.

SR AL AN

TKZOOGF;’:EIE&HS ARBRBAIMBESM A EMEES EME, E—MERT, &
SABRFREBEHYNMLIESIE, NEREESTIBRETIR, HETRIRE
ATIESIHEE, zﬁiﬁﬂ"#ﬁ e, MR, ATERMERARYRR, THRYDE

A
% 1.000, HERAME ERIMTFI, o LUGRIMEROTOH R BA D, Iﬁ.ltﬁ%itfi-‘rf‘ig

BEFRAB. BIin: DNIOOKIFI0H T MK iﬂT EERME, HRMEEE
0255k, MTZRAMGFE, NERRHGE12SHR, BER RS TR F2S
B, hlt, BO2SHREMEMIEE, RETO. ?00~0 800 8], XIS #F LURRAR

Spectrum analysis parameters

Range selection

Vortex converter can be selected according to the user site environment than the range,
the software set, 12: 1,16: 1,24: 1,32: 1 a total of four proportions, if the scene of the larger
ambient noise, Keep a little smaller.

Frequency attenuation factor

TK2000 series vortex signal processing using power spectrum analysis method to
determine the main frequency band of the signal, in general, the signal processing software
can accurately analyze the signal frequency band, if the vortex signal contains strong
interference, resulting in interference power spectrum is greater than the signal power
spectrum, cause software analysis error, this time, you can use the band attenuation coefficient
to solve. The attenuation factor is 1.000. If there is interference in a band, you can reduce the
attenuation coefficient of the band to prevent the signal processing software to lock the
interference band. For example: DN300 water standard 90 square lower limit flow, the pipeline
slightly vibration, the vibration frequency falls to the 02 frequency band, due to the existence of
the vibration, the instrument shall be locked 12 frequency band, but by the vibration
interference to 02 band, To this end, the 02 band attenuation coefficient is reduced, located
between 0.700-0.800, the problem can be solved.

LMEESY

SMRIERTF

EERSHAVFREUEERER, FENTEER
BEREBSREZERYME

TK2000% 71 i 7 & 8 75 & A o W S PR A0 20 128 1E 3%, ﬁik&ﬁﬂi&ﬁfaw
v Q1R XS MEIERBAPS ooe P1. IRSCIRAR 045 FQ0R) R IR I8 KM &S, B AL
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PARP09100%; Q4m ARIRIEERE S, 04FQ3Z 8 MAP4REERUPIRLEMIEE, 03F
02z 8] IEIEAMPIBE E R MP2LEMIZIE, RILEIE, BE, VMELSEZMESZE
BRERMP1EPOSEMMEE. X, WES—MAREERE, B—1HRAEBEERH.

WREBEESH OX, EMTIRHMAS SR EAFX, MALMNREHCK, SSHRE
f2IEZRHA PX,

PX = CX/ FaXxX100%

REENT:

Linear correction parameters

Linear correction is allowed

Select the tired parameter to allow the linear correction to work, and disable it when it
does not work

Correct the flow point and the correction factor

Tk2000 series vortex converter using a faster calculation of the polyline correction
method, the flow from high to low is divided into Q4 ... ... Q1 point, the corresponding correction
factor for P3 ... ... P1. Q4 and QO are the ideal flow points, so P4 and P0 are 100%; Q4 points for
the initial correction flow point, Q4 to Q3 between the P4 to the correction coefficient P3 linear
correction, Q3 to Q2 between With the correction coefficient P3 to the correction coefficient P2
linear correction, and so on, and finally, Q1 frequency point to 0 frequency points with the
correction coefficient P1 to PO linear correction. In this way, corresponding to each flow
correction interval Set the flow correction point for the QX, the actual real standard out of the
flow point for the FaX, and the hope for the flow of CX, the point of the flow correction factor for
the PX,

PX=CX/FaX x 100%

The diagram is as follows:

5 Ideal flow C4
AR Fad

SR
T
Actual flow

a3

Fa0

I
I
i
1
I
I
|
!

Q

Els 1M ERER

Figure 5.1 Schematic diagram of non-linear correction

3 W > oQ
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i flan: kQ4~ 03X, WEREPIMEERY, MERFEERAYRTANTAXER

P3 =C3 / Fa3xX100%

e, EREFEBAPIIHEEREREEBE, KILEHE, HHLAESSMNRER
EF¥.

For example: choose Q4-Q3 interval, you need to setthe P3 correction factor, as shown in
the correction coefficient can be calculated using the following formula:

P3=C3/Fa3 x 100%

Then, at both ends of the interval with P3 calculation to verify whether the flow is out of
tolerance; and so on, calculate the other points of the flow correction coefficient.

Bils

EE

Tk2000RFREEAMESER: X, XX,

iR g

TK20007 51l @ 57 4% % SRHARTIER WL BT b 1k 32 3% 3 Ak 4F0, HBUESEE01~99

BiEREG R

Tk2000% 5138 #45 # 28 4300, 600, 1200, 2400, 4800, 9600, 19200, 384004 J\
oSS RE R P ®E

iR IEE

TK2000RFimisEmBa R0k Ax1EM AN, AROAFE; H1: HHarti@R
/AB5IE I .

Modbusthi¥ i i,

1. mIE R | ITMODBUSH F 88 Hh ik & 3

SBAT R M ITMODBUSE 77 £ i hit E W

Communication parameters

Language

TK2000 series vortex street in two languages: Chinese, English.

Communication address setting

TK2000 series vortex converter HART communication address to be set to non-0, address
range 01-99

Communication rate setting

TK2000 series vortex converter has 300, 600, 1200, 2400, 4800, 9600, 19200, 38400 a
total of eight baud rate for the user to choose

Communication mode selection

TK2000 series vortex converter with way 0 and mode 1 in two ways. Mode 0 is reserved;
mode 1: for Hart communication/485 communication.

Modbus protocol communication

1. Vortex flow meter MODBUS register address definition

Vortex flow meter MODBUS register address definition
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Vortex Shedding Flow meter Operation Instruction D ol A
Prmc:g::;:lﬁsses PrDtOC(OL;&;I(CI)reSSGS ﬁ?&*ﬁ?—t %‘- ﬁﬁi }‘(

4112 0x1010 Float Inverse RRELR BT R R
4114 0x1012 Float Inverse {%E8
4116 0x1014 Float Inverse MEASEREER
4118 0x1016 Float Inverse RE&
4120 0x1018 Float Inverse FEORPHAEERBS
4122 0x101A Float Inverse EEZREE DB
4124 0x101C Float Inverse RE&
4126 0x101E Float Inverse R &
4128 0x1020 Unsigned short BREDRB R (£
4129 0x1021 Unsignedshort | ZRIMBM@ &I (FR4/35)
4130 0x1022 Unsigned short REE
4131 0x1023 Unsigned short *E
4132 0x1024 Unsigned short REB
4133 0x1025 Unsigned short REg
4134 0x1026 Float Inverse 1RE3
4136 0x1028 Unsigned short REB
4137 0x1029 Float Inverse 1R 8
4139 0x102B Unsigned short 1RE3
4141 0x102D Float Inverse Bk

Protocol Addresses

Protocol Addresses

Data Format

Register definition

(Decimal) (HEX)
Instantaneous flow floating
4112 0x1010 Float Inverse point representation
4114 0x1012 Float Inverse Retained
Flow percentage floating

41186 0x1014 Float Inverse point representation
4118 0x1016 Float Inverse Retained

Positive cumulative
4120 0x1018 Float Inverse value integer part
4122 0x101A Float Inverse Posiive cuihul=ive

fractional part

_49_

Protocol Addresses | Protocol Addresses : i
Register definition
(Decimal) (HEX) ERtRE R e
4124 0x101C Float Inverse Retained
4126 0x101E Float Inverse Retained
. Instantaneous
4128 0x1020 Unsigned short flow units (Table 3)
i Accumulated units of
4329 Ox1021 Unsigned short total (Table 4/Table 5)
4130 0x1022 Unsigned short Retained
4131 0x1023 Unsigned short Retained
4132 0x1024 Unsigned short Retained
4133 0x1025 Unsigned short Retained
4134 0x1026 Float Inverse Retained
4136 0x1028 Unsigned short Retained
4137 0x1028 Float Inverse Retained
4139 0x102B Unsigned short Retained
4141 0x102D Float Inverse Pulse
PLCHth it 3% 3 15 AR

PLCIZ BRI INRITHINAERIGETIAN, AN EF FHbUAIEM3. HPLCHF
HFE i A A2 MIFFEE, BREIPLCIS B S 7F 25 bt A R £ [R Hbdik F .

E

R ITMODBUSE 728 b HE 94112 (0x1010) , MODBUSLHAEHS H4Rt, PLCEH RS tbut
H34113.

PLC address setting instructions

If the function code is not set when the PLC is set, use function 04 to add 3 to the register
address. The base address of the other PLC register address is from 1, so the PLC set the
register address shall be added to the original address.

Example:

Flow meter MODBUS register address is 4112 (0x1010), MODBUS function code is 4, PLC
register address is 34113.

YA 7S T Mo hE I8 5 i BR

EETEAMEAHREBIEER, TRMNESNZEREFERRE.

BIPLC-553d fi-modbus (RTU) JREN A, ERAIhA4REF FEMbItAT@MS. S4A
EEIFHFHRBUARM TS, RUEBEIERESTFEMIMEARBUE Em.

mhiﬁiiﬂuueusﬁi‘%%&t&m%aﬁ12 (0x1010) , MODBUSIHAERS A4Rt, AT HHE R
F984113.,
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B JE #MER TR B 1INODBUS T 7 f ik I S
2R E MR B HIMODBUSH F B ik F X
Configuration king address set instructions

King of the configuration is not set when the function code settings, different drive settings

are different.

Take the PLC-Modi-modbus (RTU) driver as an example, use function 04 to add 8 in front
of the register address. The base address of the other king register address is from 1, so the
configuration gate shall set the register address to 1 on the original address.

Flow meter MODBUS register address is 4112 (0x1010), MODBUS function code is 4, the

configuration king register address is 84113.

Temperature Compensated Vortex Flow meter MODBUS Register Address Definitions
2. Temperature and pressure compensation vortex flow meter MODBUS register address

definition

Prctc{agcgg:qc:;e;sses Protoc:::;z:(d}resses HE R EHEREN
4112 0x1010 Float Inverse A RFUR R R RE
4114 0x1012 Float Inverse REFREREEZSRT
4116 0x1014 Float Inverse FRAEESHIZLET
4118 0x10186 Float Inverse REREEN L FSER
4120 0x1018 Float Inverse BEE S E
4122 0x101A Float Inverse g SRS
4124 0x101C Float Inverse IR
4126 0x101E Float Inverse mEESEE
4128 0x1020 Float Inverse HEREEEE
4130 0x1022 Float Inverse T B R A kS A
4132 0x1024 LongInverse FRBEEHEY
4134 0x1026 Float Inverse FEREENERS
4136 0x1028 LongInverse Bl 2 Ry
4138 0x102A Float Inverse RESENEEHS
4140 0x102C short A 37 A R
4141 0x102D short =8 8- 5
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Protocol Addresses

Protocol Addresses

Data Format

Register definition

(Decimal) (HEX)
Instantaneous volume flow
4112 0x1010 Floatinverse | foating point representation
Instantaneous mass flow
4114 0x1012 Floatinverse | goating point representation
Volume flow percentage
4118 0x1014 FloatInverse | gyating point representation
Mass flow percentage
4118 0x1016 FloatInverse | g4ating point representation
4120 0x1018 Float Inverse Vortex signal frequency
Spectrum analysis
4122 0x101A Float Inverse BahdRumbas
4124 0x101C Float Inverse Vortex noise intensity
4126 0x101E Float Inverse Vortex signal strength
Calculate fluid
4128 0x1020 Float Inverse density values
4130 0x1022 Float Inverse ol
4132 0x1024 LongInverse Volume total integer part
Total volume fraction
4134 0x1026 Float Inverse afthevaliims
4136 0x1028 LongInverse Total mass of the volume
4138 0x102A Float Inverse Total mass fraction
4140 0x102C short Instantaneous flow units
4141 0x102D short Total unit
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Vortex Shedding Flow meter Operation Instruction cm..ﬁ;'m?fr?fmm Vortex Shedding Flow meter Operation Instruction c..;nﬁﬁffrﬁﬁmm
PLCHb A 3% 35 i AR ff 5
PLCIC B Bl 4N R A Th A 6318 B 1 A, 1% A 2 ARO4RT 75 % 77 2% ih it A @ fn3. HPLOF Appendix
b B0 HE R AT EE, BT APLCIR B %5 77 28 db ik A R 8 R bt | 1. pp
Bl -
— IR kg/m3
F A MODBUSE Z 25 b ik 54112 (0x1010) , MODBUSIHHERS Jo4RT, PLOEF FFEs bl ISR ’?‘Iﬂﬁ%ﬁﬁﬁ( g/m3) .
34113, Appendix| Superheated vapor density meter
e ~ s o | @
Sﬁ,qu&iﬁxﬁfﬁBﬂ ‘ B § glalalslg 2B E|I%l2]=
EATREMLADERBRER, FRAMNENZESTERE. S |2 |G|R|a|[S|g|3|Z|8[d|c|Z[=]|e
EAPLC-5218 fR-modbus (RTU) BE=hJA 5, 1 I EE0ARE 7% % {7 &% b HE Bl /@ fn8. iR sle|e|e|r|-|~|9|<f|De|e|[® |2
SESEHRBUAENZMFE, FUASEEESHFR MU EER MBI F .
7 i 1TMODBUSH 77 83 i 4it %4112 (0x1010) , MODBUSIhAEES JaRt, EEEH 8l zl2l5lzlkiz|l&lalg | kle|B|&E|=
it 84113, e |le|as|lS8|ld|s]|R|lalrm|I|S[(R]|a|5]|2
~ TSle|lo|lea|lqa|loe|lco|la|lwvw|e|=|wv]R]
N ERBEE Slo|lo|lr|~|~r]|ad|a|[s|w|[N]wo |2 ]2
EREMWPRETB, MANTURENESY. BRAEERTNESY, WEER W) (| [ Y U RS [N () QY G R (S [ [
TRBIOHERD. RHEMBI: 33332 (RF) ; RHEH2: 55555 (EHBH). Bl e | z(s(zlzlglB8lcl2|2la|s|B|3
&1 WEMBSBENE, EHEEF LS, URENRESTH O EIEIETEIE R L e A =
2, REMERRHENEMNEPTI000,ER, REEHEAEREEER, MBEASR il [l
RIS ! =
sl e (818132 l2l|elgle|2lg|gl3|8|8
PLC address setting instructions ,—\% @ c"r? vlg g gle|2 8 I;; (q_\l @ 8 ﬁ =2
If the function code is not set when the PLC is set, use function 04 to add 3 to the register 1S} = ocle|leo|F|<|<F|a|o|t|o |~ YL
address. The base address of the other PLC register address is from 1, so the PLC set the E*ﬁ,‘
register address shall be added to the original address. p © ~|l~leo|lo|la|lr|r|loa|le|lolo|B |28
E le: = o olr~|lo|x|lw|lo|lo|o|lw|=|a|8|L|&
Xamp £ = eIsleloe|les|lalg|(I|2|e|z|8|5|R
Flow meter MODBUS register address is 4112 (0x1010), MODBUS function code is 4, PLC z B g g g e f ‘1’ o ; S ; : =l e e
register address is 34113. pai [l M
Configuration king address set instructions E', 2 8 % E 8 5| o q 3 f:? © 2 cg
King of the configuration is not set when the function code settings, different drive settings S clelslelgls!|zs ole|lw|ls]|8 oo
are different. clo|lo|lr |~ |lo|lw | ~|lo|2|2]2
Take the PLC-Modi-modbus (RTU) driver as an example, use function 04 to add 8 in front
of the register address. The base address of the other king register address is from 1, so the & || s = el s | s | a0 o | e |
configuration gate shall set the register address to 1 on the original address. o dlzl3 I8 pi bl O B I Dlm B
Flow meter MODBUS register address is 4112 (0x1010), MODBUS function code is 4, the &= < | ~|> ﬁ_ 2le eI = O VR - BT R I
configuration king register address is 84113. cl|lo|le|~|~|N|au|g|w|~]|la|lZ|T|E=
Instrument confidentiality code
t lzs|loe|lo|lo|ln|le|le|lo|lvlx|2]3]3
Regardless of the password used, the user can view the instrument parameters. But users = IR (gle|le(gl2|l8 (zl2l8|a]|3] =
want to change the instrument parameters; you have to use different levels of password. — w| k|lo]|® w - © e - -] o | @ ; ;
Security code 1:33332 (view); security code 2:55555 (modify parameters). ol ]|e(~|2]|=|[=]|=F
Note: 1. All parameters of the instrument changes, the instrument shall be re-power to o
ensure that the instrument work! ) S £S5 g i |laoi|l s | o | &l ol s | &l & oo o
2. Temperature and pressure compensation type vortex software built-in PT1000 index = 2c o = o Q.| = b | ey | A |
Table, the temperature and pressure directly after the conversion shows that the annex to the Regg= == |2 |=E] e T ] e e
steam density Table only for reference! Mol
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Saturated steam density Table IlI

Saturated steam density Table Il
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