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% —34>  PART | PRODUCT OVERVIEW

1. TYEJRHE J K. Working principle and characteristics

LuB BN RATRE TR —MF A FITRERE TENGRARET. £l
RIFRARTNE D= MERER, BRI B, AR T X
M AR X, AR AR AR PN A8 8 7 2 AT R (R Jie i, X E I AR R T e o
W 1.1 R, R R AR R ARSI R ) S AR R
B HRIRERIER . A S AT DAV EN PURA R S, A,
RAEEZ I UN, BREEER, FEG, EE ORI ER LA 23R
WEE 7). . REESHEE . TR s E 1, k) St e,
RN BERSHRERKIIFLE .

LUB induction vortex flowmeter is a volumetric flowmeter which works on

N

Karman vortex shedding principle. In the flowmeter, a triangular column-shaped
bluff body is placed in the fluid. When the fluid flows by it, low-pressure zones are
forming behind the bluff body, regular vortices are generating alternately from both
sides of the bluff body. This kind of vortex is called Karman vortex. A vortex street is
asymmetrically arranged downstream of the bluff body as shown in Figure 1.1. The
flow velocity and volumetric flow rate are proportional to the vortex frequency.
Its characteristics are mainly used for the flow measurement of industrial pipeline m
edium fluids, such as gas. The vapor and other media are small, the range is large, th
e accuracy is high, and the volume flow in the measurement condition is almost not a
ffected by the fluid density, pressure, temperature, viscosity and other parameters. T
here are no moving mechanical parts, so the reliability is high and the maintenance is
small. The instrument parameters can be stable for a long time.
W BERIRENf, WACFIRE A v, HARHSEE N d, RIRNEA D,

NIBIECS S5: W

Suppose: vortex frequency is f, average flow velocity of the fluid is V, width of the
bluff body is d, and flowmeter internal diameter is D, thus, the relational equation

can be obtained.
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L Where:

f=St * V/ [(1-1. 25*d/D)*d]

£ | RITH@WAIZE Karman vortex frequency

v | TP EIIIE Flow velocity of the fluid

d | HEARTH 55 £ Width of the bluff body (or called shedder bar)

D | #&N1% Flowmeter inner diameter

st | WrREZ s /R4 Strouhal number

Figure 1.1 R T E T TAEFEER 2K

Schematic diagram of the working principle of a Karman vortex flowmeter

2. FiR$8%R Specifications

RETOE

PR T Y

Process fluids

DN15~DN400
Norminal Standard: Full pip type /NE4%E DN6~DN12 ( PsiT b

i A DN200-DN1500 Small sizeDN6—DN12(upon order)
diameter Insertion

type DN200~DN1500

AR AR 2R CRARA B EcRT BLA D 2 SR A9 5O
SRRk Liquids, Gas and Steam. Fluids must be homogeneous single-phase

WL RN ZE V5 AE T BE>85%, 1] LA A2 FRAH A I
Saturated steam can be regarded as single-phase fluid when its
dryness is greater than 85%

HEEE

PRAEGE . -40~+250'C~350°C | T JEEH CHMXAT 50
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Process Standard: -40~+250C ~350°C Extended: >+350°C ~500°C
temperature
B | bRdEE /125 <2.5MPa~4.0Mpa | 7 JBIE SIS (BT 5
Pressure rating | Standard: <<2.5MPa~4.0Mpa Extended: >4.0MPa~45MPa
YR W Liquid: | £0.5% +1.0% +1.5%
Accuracy A Gas: +0.5% +1.0% +1.5% +2.5%
2Rl PrifEEFE L I REREL (GT 5D
Turndown Standard: 8:1~20:1 Extended: =30:1
B PR G/ e

Reynolds number

Standard: 2x10*~ 7x10° Extended: 1x10%~7x10°

Flow velocity

TRAR I O Liquid: 0.21~7m/s

¥ AR IE VI R <2m/s
Extended : <2m/s

A ZEIRUETEE  2~60m/s
Gas/steam standard velocity range :

2~60m/s
BE % e Y
Resistance factor | Full pipe type: Cd <2.4
SOV IR B B
Pem?'tteq M3 | Stk Gas<0.2g Wik Liquid<<0.5g
vibration

acceleration

AT B Bt Upstream straight pipe length > 20D

BEER
Straight pipe
length J5 B BX Downstream straight pipe length > 5D
_ 2 S A T
& 3k AP=1.29% p %V (#f7 Unit: Pa)

Pressure loss

o: NMEE (kg/m’), Vi AFFE (m/s)
p :density (kg/m’), V:velocity(m/s)

BAEBRAKE )
Minimum | pins) 74AP+1.3*P0, Htht PO A AL IE 1 (Pa)
upstream PO: liquid vapor pressure at operating conditions (Pa)
pressure =119 porp p g
(liquids)
2 .
Eoiffiﬁ B 1P65 KL P68
. Standard: IP65 Extended: IP68
rating
i R
[ij)f%n*?r; K21 bR & Intrinsically safe type: Exia IIC T1~T4 Ga
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ARBi 371 FIT -40~+55°C

PR non-explosion-protected areas
Ambient temperature g 5~ o
S PIASIT 207455 C
Ambient explosion-protected areas
conditions | AR Tev5 % 5%~90%
Relative humidity non-condensing
=
KA 86~106kPa
Atmospheric pressure
BLE YR | fkob: 12VDCT424VDC HEJ: +24VDC 4-20mA HAjth: 3.6V
Power supply | Pulse: 12VDC~+24VDC  Current:+24VDC 4-20mA Battery: 3.6V
iy
D <lw
Power
AR [k . 2¥3000Hz , fIKHF <1v, mHTF =5V
Frequency/pulse output: 2~3,000Hz low level <1V high level =5V
PELH, 4-20mA Fr 2 wires, 4~20mA output:
Wb S

Output signals

B 1 47 % <3000
For exploration-protected type, load resistance <300
R R 47 2 <500Q

For non-exploration-protected type, load resistance <500(2

R BER R E. BRME. MERA. MEA s
Display Flowrate, volume flow, flow unit, flow percentage, etc.
Corﬁﬂiﬁion HART. Modbus RTU (RS485) ,
To2k 74% Wireless remote transmission
protocol
M20%*1.5 P IRZ M20%*1.5 (F
B B PR (F)
Conduit 1/2” -14 NPT 4L 1/2” -14 NPT (F)
RiE R RE
1A BRIA 304 AEEAN (e M isaT 5t
Body & bluff Standard: 304 SS
body
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W4 INFROKL%ER PART I METER LINE SIZING

1. ME &R Flowmeter Sizing

Nt RmE TERE R E N R, T E TR AR R A AR, A feE I iR
EIHHR IRV AT RN R R R VO (R PR R A2V N .
To ensure high performance flow measurement, vortex flow meters must be
correctly sized so that the flow velocity range through the meter lies within the
measurable velocity range (with acceptable pressure drop) and the linear range.
AT EH T EESENRET HE. XREHEARE k. KE. &M
BN .

Sizing calculations are used to select a proper flowmeter size. These calculations
include pressure loss, accuracy, minimum and maximum flow rates.

1.1. MET AREFER EZE RN Important Tips of Choosing A Meter Size

ER: ERFEEERRETT DR MVER I A

Notice: The following two points should be noticed when sizing a proper flowmeter:

o REAEZEREIHE TIRRE MET. Bk, (ERAEMRFEED,
PASRAT B ey (R0 AT BE K FR it B3 L

Do not consider a flowmeter to operate at the lower flow limit as much as

possible. Thus, meter sizing should be as small as possible to obtain a higher

flow velocity and larger flow range;

o URETHNAE AR S AR EE RS HEEE N IZAT .

The flowmeter should be operating at technical ranges of operating pressure and

temperature.
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1.2. AR EFEHTTE 1.2 Volume Flow Conversion Calculations

s AU Equation:

__ 0101325+ 273.15+20
0.101325 237.15+ L

P:%& & (kpa)

A A T B IR B (°C)

Q Lit: EhrT/ERE TR E, B4 m¥/h

Qn Standard:temperature 20°C . 1atm (101.325kpa) flow, unit: Nm?3/h
P:gauge pressure (kpa)

T: The Celsius temperature of the measured medium (°C)

Q Working condition:Flow rate in actual working state, unit: m?3/h

1.3, REVEETE Flow Range Calculations

ER: IR ETE R (BOEEERD i, mERIRE AN E B SN,
AR R ARG BE AT W] SEIZAT

Notice: When start calculating flow range (or velocity range) , flowrate limits should

not be inclusive in order to ensure meter accuracy and reliable operation.
2~ UF Equation: Q=0.25* N * D2 * V * 3600

Q= 3600 *f /K

Q & (m3/h) Volume flowrate (m3/h)

D METF4E (mm) Meter internal diameter(mm)
Y% W (m/s) Velocity (m/s)

Pty
f $iZ (Hz) Frequency (Hz)

K ICREE, BKPEL (1/m3) Meter factor, number of pulses (1/m3)
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£ 1.3.1 Wk SRR ETGHEZHERE, A2 (md/h)
Table 1.3.1 Reference table for liquid and gas flow range

RERRZE SR U UCT B2
H— KT L30T AR RS IR, 1T 5 R B e i Ve [ R 42 s v
MEEEBt b desiiRyE i A st
Y RPAGERIEFIRET, MSHEET

(t=20°C, P,=0. 1MPa, p=1. 205kg/m")
Note 1: Regarding the liquid flow range in Table 1.3.1, if the extended flow range is
not specified in the order, it will be regarded according to the standard flow range.
Necking is designed by the manufacturer according to the user flow. Note that the

liquid in the table refers to the normal temperature water to=20C, po=1,000kg/m? .
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#1.3.1 THAREEESER FAL (n'/h)
Wik fluid B4k gas
AMER AMER
(mm) WERERTEE | ¥RREGE (mm) EREEE | RREEH
Meter size | Std.flow range |Exd.flow range|Meter size| Std.flow range | Exd.flow range
15 0.2-5 0.1-5 15 4-16 3-20
20 0. 35-10 0.2-10 20 5-30 4-40
25 0. 55-12 0.3-12 25 8-80 5-90
32 0.9-18 0.5-18 32 10-150 6-200
40 1.5-25 0.9-25 40 14-280 9-310
50 2.5-40 1. 5-40 50 20-400 14-490
65 3.5-70 2.5-70 65 35720 24-840
80 5.5-130 3.5-130 80 55-1100 36-1440
100 8. 5-160 5.5-160 100 80-1600 60-2440
125 15-250 8. 5-250 125 130-2600 90-3600
150 20-400 12. 5-400 150 190-3800 130-5200
200 34-700 22-700 200 330—6600 220-7700
250 53-1200 35-1200 250 530-10600 350-12400
300 76-1800 50-1800 300 760-15200 500-17800
350 104-3100 69-3100 350 1035-21000 690-24000
400 135-3500 90-3500 400 1350-27000 900-31000
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#1322 AR E TR ETEES L AL (m3/h)
Tablel.3.2 Reference Table of Insertion Type flowmeters Unit in m3/h
WK Liquid S 4k Gas 7&K Steam
RETOR
Meter REMETGE| V' RBAERTGHE | HAERELCE | FRERGE | mERENE | RAEGHE
size(DN) (Std. flow range|Exd. flow range | Std. flow range | Exd. flow range | Std. flow range | Exd. flow range
200 60-1050 27-810 400-1200 320-8000 400-4200 320-8400
250 100-1550 52-1800 618-6300 550-11000 618-6300 550-11000
300 150-2100 88-2500 1000-1060 800-18000 1000-1060 800-18000
350 200-3100 121-3630 1500-15000 1100-26000 1500-15000 1100-26000
400 350-3500 160-4800 1800-11800 1500-34000 1800-18200 1500-34000
450 420-4200 200-6000 2100-21100 2000-40000 2100-21100 2000-40000
500 500-5200 247-7500 2500-25200 2400-18000 2500-25200 2400-48000
600 700-7200 360-10800 3560-35600 2500-59000 3560-35600 2500-59000
700 830-8400 485-14600 4850-48500 3460-69000 4850-48500 3460-69000
800 100-20000 640-19200 6300-63000 4500-91000 630-63800 4500-91000
900 1370-138000 810-24300 8020-80300 5720-114000 8020-80300 5720-114000
1000 1700-170000 990-29000 9900-99000 7060-141200 9800-99000 7060-141200
1200 2500-250000 1400-410000 14200-1420000 10180-2410000 14200-1420000 | 10180-2410000
DN1500 3800-380000 2300-690000 | 22200-1250000 | 15900-3750000 | 22200-1250000 | 15900-3750000

EZ TR R R R

55 P (7 gl = e e ey

K< 42, 5%,

Note 2: If the extended flow range is not specified in the order, it will be supplied according to

the standard flow range. products. Accuracy < +2.5%.

10
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1.4 MAZENEAZRRNRETCETE &%

Flow Range Calculations and Selections for Saturated & Superheated Steam

Q:=1.5*Q* p* 103* V p, /p

p 7RIR B Steam density

Z X

Po 7% i Reference air density: 1.205kg/m?

BB BT The calculation steps are in the followings:

o I 1.3.1 M 1.3.2 AN I AR S B G

Refer to Table 1.3.1 and Table 1.3.2, check out the air flow range of the
corresponding meter size;

o  AARUIEMTRIZITVEE

Check relevant information to get the steam density;

o EIRATHE T IR L PRV E VT

Calculate the lower and upper limits of the flow range using the above-mentioned

equitation.

4N For example:

T4 DN100 HAzii & iHid #4297 0.8MPa, i JZ 300°C i & Vi
Calculate DN100 superheated steam flow range at 0.8MPa and 300°C.

o fH3 1.3.1 A tH DN100 Vi & Vi, 100-1600m3/h

The DN100 flow range is 100~1600m?3/h found in Table 1.3.1;

o HMEPIINHER (R D & 0.8MPa, il 300°CH % Ep
=3.0239kg/m3

p =3.0239kg/m3, refer to the superheated steam density table (see Schedule 2),
check out p is 3.0239kg/m?3 at 0.8MPa and 300°C;

o Qumin A Quax 1T B0 Qumin and Qumax calculations are as follows:
Qmin =1.5*100*3.0239*103 * v 1.205 / 3.0239 =0.286(t/h)

Qmax=1.5*1600*3.0239*103 * v 1.205 / 3.0239 =4.5816(t/h)

11
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.5 FiEHTE Reynolds Number Calculations
i pEES A R (AR Al e 7 €D SR: 7 O kY N NS R AN WA RS o i = o
A BT FRRAR RS O T R E X
The linear range is defined by the Reynolds number. The Reynolds number is the
ratio of the inertial forces to the viscous forces in a flowing fluid. It helps predict flow
patterns in different fluid flow situations. It is defined as follows:
Re = D*u/v = p*u*D/u

. Where:

u | BENTFERAATRIE (m/s) Average flow velocity of the fluid (m/s)

D | =14 (mm) Meter internal diameter(mm)

v | RSN TR (m2/s) Kinematic viscosity of the fluid (m?/s)

p | IEFERAAZEEE (kg/m3) Ddensity of the fluid (kg/m?)

R FEFAARIZ AL [Pa-s B N-s/m? Y, kg/(m-s)]

Dynamic viscosity ofthe fluid [Pa‘s or N-s/m? or kg/(m-s)]

VAN AE 2x10%~7x108 76 [l 4

Reynolds number should be within the range of 2x10* ~ 7x10°.

1.6 E 11351 E Pressure Loss Calculations
AP=Cd*p*V2/ (2*g) =1.29*p*V?

. Where:

Ap JE 7745155 (1kPa=102.156mmH,0) Pressure loss (Pa) (1kPa=102.156mmH,0)

P | FEIRAREEE (kg/m3) Density of the fluid (kg/m?3)

- FH 77 &% (<2.4) Resistance factor (<2.4)

EIE NIRRT (m/s) Average flow velocity of the fluid (m/s)

12
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1.7 BB HALE /71 5E Minimum Back Pressure Calculations for Liquid

FEFUARTNE IR, 28 2k R Hm s m i 2 R AU, MR ORI
MRS B0 ) IE A o S ORI B T 5 T I B S R 4 4 1 R
Giit, AICUBE X MR RS AL, T RN A, N R T R
A LAZ R DL A U A i (B 2R 7

Cavitation occurs when the flow line pressure is low and flow velocity is high during
fluid measurement. It releases vapor from a liquid, preventing correct measurement
of flowrate. This flow situation can be avoided by remaining the proper flow range of
a meter and by following up an appropriate system design. For some liquid
applications, incorporation of a back pressure valve should take a consideration. The
minimum line pressure can be obtained from the following equation.

Pm|n>2.7*AP+1.3*PV

2 H Where:
o | BIKELIES (MPa k)
™ | The minimum line pressure (MPa absolute )
e JE 714k (MPa 44 1%)
Pressure loss across the flowmeter (MPa absolute )
= IR AR I AR T LA ZEVRUR ) (MPa 48 )%
¥ | Saturation liquid vapor pressure at operating temperature (MPa absolute)

T

1.8 EHIRINE EE1Z1E High Temperature Meter Factor Corrections
AR KT 150°CH, %A AR R B K LIEAT IR IE . iR B IE
N:

When the process temperature is greater than 150°C, the meter factor K of the
sensor must be temperature-corrected. The compensated factor is calculated by the
following equation:

Ke =K20* [1-5.1* 10>* (t-ZO) ]

13
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. Where:

The compensated meter factor of the sensor when it operates at the
Kt
operating temperature (1/m?3)

K20 | The reference meter factor of the sensor when it leaves the factory (1/m3)

t Process temperature (C)

1.9 HFEARERETHERASEHN KM E

Compensation and Correction of Diameter Deviation
X F ARVFEIE A% (DN25VDN100<<3%, DN150 K& LA F<1%) &pliffifm %, wf
PR B R K BEATAMEAMZ I, T AR ma U R
L E TR K TEE RN, Ky B2 T .
For the deviation caused by the allowable pipe tolerance (DN25~DN100<-3%, DN150
and above <1%), the flow factor K needs to be compensated and corrected. It
won’t effect measurement accuracy.
When the internal diameter of the flowmeter is greater than that of the pipeline, Ky

will be calculated by the following equation.

AD% = (Dz-D1) /D1 * 100%

Fp =(D2/D1)?

KN = FD * Ko
H Where:
AD% [ER g EZNERGPa =
0
Percentage change expresses the internal diameter deviation
EIENZ
D1 . . L
internal diameter of the pipeline
o mETHER
2 internal diameter of the flowmeter
. 1B IE 25
° Correction coefficient
(| ERRH
Flow factor, Kyis the new flow factor, Ko is the existing flow factor

14
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1.9. 1 fE—#& &1+ Temperature and pressure integrated flowmeter
IR — AR TR AR 2B BT IR R A, A5 AR DL A

PR B BT L

The temperature and pressure integrated flowmeter compensates the temperature a

nd pressure of various media of gas and steam, and obtains the gas volume flow rate

or steam mass flow rate of the standard condition.

2. X FFRFIA R ~F B Meter Type and Dimensional Drawings

—ARR R E T PR HECR Bt BT, M s 2 R R TR e e T B
— R BamE T A ik = AL AR Ui AU

Integral mount flowmeters are available in supplying as standard meters, while
remote mount flowmeters are only defined as options; The integral mount
flowmeters have been divided into flange, wafer, reducer, and insertion type.

2.1 Xt % R & i+ Z 3 R~ B Installation Dimensional Drawings for Wafer

Flowmeters

Cl C2|CH

15
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; FRARTES | RRRETES
RETAR KB %E]‘ E:é Height of normal Height of high
Meter size Length Diameter temperature temperature
meter meter

DN A B Cc1 Cc2 CH
15 68 54 405 460 460
20 68 54 405 460 460
25 68 54 405 460 460
32 78 68 405 460 460
40 80 78 410 470 470
50 82 86 410 470 470
65 84 104 430 490 490
80 84 118 440 500 500
100 90 138 460 520 520
125 90 168 490 550 550
150 100 194 520 580 580
200 100 248 570 630 630
250 115 298 630 690 690
300 130 348 680 740 740

16
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2.2 BEEARETZERTHE

Installation Dimensional Drawings for Flanged Flowmeters

A EL . R=m= >
0 b B = ; R | RN

P KB Height of Height of -

7 Bolt hole Z FEA% B

Length Normal high
Meter center Bolt | Number
X . temperature | temperature
size distance
meter meter
DN A B C1 C2 D N
15 140 65 400 460 M12 4
20 140 75 400 460 M12 4
25 160 85 410 470 M12 4
32 160 100 430 490 M16 4
40 160 110 440 500 M16 4
50 180 125 450 510 M16 4
65 180 145 470 530 M16 4
80 180 160 490 550 M16 4
100 180 180 500 560 M16 8
125 180 210 540 600 M16 8
150 180 240 560 620 M20 8
200 220 295 630 690 M20 12
250 220 355 680 740 M24 12
300 220 410 730 790 M24 12
TR X RSP HETR IR HG/T20592-2009 ; FHAhFRAEHMLIT B8

Note: Flanges conform to the China’s national standards of HG/T20592-2009

17
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2.3 HARME T RZERTHE

Installation Dimensional Drawings for Insertion Type Flowmeters

PRI N S R

Valve-ontrolled Insertion Vortex

CEEONCE e

Simple Insertion Vortex Flowmeter
Flowmeter

3. IR E T %% Installation

3.1 /7 B %37 A I Installation Precautions for Location

1. SRR B AT SR I 2 i B it

2. REBIT o B i A s a8 G 9 IX S R 3 E ) L U

3y WETTUREARA KIS, 38 Gk I B T 22 e A T o P bW P W P P 85 o
4y B 2R AN, PO H R k. B B9 e

5. PR ETHH A S S E, DMESATRATR AR, IR S T
FRE

Avoid installing a flowmeter near a strong magnetic field;

e Avoid strong electrical equipment and high-frequency equipment as much as
possible, and avoid sharing power with these equipment;

e Avoid a location which has wide temperature variations, and avoid installing the
flowmeter in a corrosive or extremely humid atmosphere;

e Avoid sun-shining and raining when the flowmeter is installed outdoors. A

protective shelter should be added;

18



LUB infiit &1t

e Choose a location where it has sufficient space around the flowmeter to allow
routine inspections and ensure easy wiring and piping;

3.2 METHZEEIERE I Installation Precautions for Piping flowmeter

1. VB RKF BRIE B2 BAEETE by BN, ARBRENTT M N E T
[N

2. PUETHR B EE AT i BE K NAT AR 3.1 DR

3. AEAERETE LI CE TR

4, 4 BIFEE KBRS 3.1 BRI, @WER ST BN ik R A5
5. MEIET EAEN, B AR R R M 2 3R 3.1 I EK

6. FEJJANRFEIEMAG, Rl COANERE D B AR 3.1 b &

7. EFEAT UK IR BE R D M UMAR S sl o i (AL B . SRR R T g
FEAmMAIRAIINETE L. WA R 2 2R3N, @RI EE S S X [

8. MiEIH L IAE =il B8 LIy, DAUINERIRZ, By 1E PR

9. VETHAAUAT SEfE M, SRR /N T 10 BRU

e The flowmeter should be installed horizontally or vertically on the pipeline; for
vertical installation, the flow direction of the fluid should be from bottom to top;

e The upstream straight pipe length & downstream straight pipe length of the
flowmeter should meet the requirements of Table 3.1;

e Do not place a regulating valve on the upstream of the flowmeter;

e It is recommended that a fluid rectifier be placed on the upstream of the
flowmeter when the upstream straight pipe length fails to meet the requirements of
Table 3.1;

e Straight pipe length and gradient pipe length should meet the requirements of
Table 3.1 when a pipe needs to be reduced in diameter;

e When correct pressure and temperature, place the pressure tap and

temperature tap in positions as shown in Figure 3.1;

19
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e Select a location where it is subject to minimize mechanical vibration or impact
shock. The flowmeter is forbidden to install on the pipeline with strong vibration. If
the flowmeter is subject to vibrations, it is recommended that pipeline supports be
provided;

e An insulation layer must be added when the flowmeter is installed on a high-
temperature pipeline to prevent heat radiation;

e The flowmeter must be grounded reliably, and the grounding resistance should

be less than 10 ohms.
#£31 HEBRKEHEE A7 (mm)Table

3.1 Straight pipe length and recommendations Unitin mm

—4 90 Bk
One 90°
elbows before meter

L

Expander before meter

[ ol 4 4T 1 T

Reducer before meter

[A]— P4 90 BEE K
Two 90° elbows before meter in
one plane
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3.2 X E %3 Instrument installation diagram

&4 3 22 2% P Wafer installation drawing

522 223 & Flanged installation drawing
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3.1 JE AR EEEUREFLA B Figure 3.1 Pressure and Temperature Taps

4. RETRE TS EELR Electrical Wiring

4.1 TLEEUH ((UES#) Interface Board Wiring Instructions
IO TR A AMERERUR . Bkobim . 4~20mA farth,  (RTH
HART GE 1) o HEEREE AR BN, X O E T B R Re R B . S
TR LR Y 12~32VDC.

The interface board is used for wiring inputs and outputs: external power supply,
pulse output, 4~¥20mA output with HART communication. It will be a smart
integration part for a flowmeter when pressure and temperature iutputs being

connected. Its power supply is 12~32VDC
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4.1.1 4~20mA HLRHIH + HART BIRIEL  4~20mA+HART Wiring

4.1.2 kb H 448 Pulse Output Wiring

4.1.3 4~20mA B Jiifit + HART+485+ [E /7 Ml REE L
4~20mA output+HART + 485+ Pressure Sensor Wiring

23
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B=Fn =i s 5K

Model Ordering Information Code

METES RELERFE  Description
Remarks
2 | R#Fil wafer e
b BRI
3 | %= Flanged
LUB . Process
4 | #AZ Insertion i
et i connection
5 | BIEL Threaded
2 | WA Liquid PN
el R
3 | Afk Gas i
s Process fluid
4 | 78R Steam
15 DN15
R IRRTIRRS 1.7 %Y, DN15~DN300 > DN300 Bl iT % YN =R G
300 DN300 | 2.4fi A3{; DN200~DN1500 >DN1500 #rii i Norminal
TR diameter
1500 DN1500
F SR%L Remote type {1 F R 45
FEfER Flame-protected type Ambient
B AKZZH Intrinsically safe type conditions
1 | ki fES Pulse output
2 | 1S 5 4-20mA 4-20mA output 4-
3 | 20mA HiifE %5 4-20mA + HART %
4-20mA output with HART communication WHES
4 | 4-20mA HLIf{ES 4-20mA + RS485 @i Output signals
4-20mA output or RS485 communication
5 | HibftE CIERTED
Battery powered (non-explosion-protected)
P JEHZY Universal type
Q | BRI AR NS CAS W9 SE 4
Valve-controlled insertion type [
o e it
y | mREAE (EERER | AR
. . . Product series
Simple insertion type
S 1 F AU AR Y
Universal type with dual sensors
LUB— 24100G3P 7y, #£75, DN100 [ 1enl,
we | 2|4 100 G 3| P 063 JFFL, AT, DNI0O HifiE s
4-20mA ST, HF HART SR PN, @R,
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F VU4 MTZ PART Il APPENDIX
WSS E RABEMH--BENER k-

R, AR EEXTHE Schedule 1 Density of Saturated Steam

B
P
=
S}
w
~

JEJ1(P)
MPa

JEJ1(P) B JE73(P)
MPa (p) MPa

JE73(P)
MPa

JE73(P)

®nTC MPa

P (p) B (p) P (p) HE (p)

100 0.1013 | 0.5977 | 0.105 0.618 | 0.1088 | 0.6388 | 0.1127 | 0.6601 | 0.1167 | 0.6952

110 0.1433 | 0.8265 | 0.1481 | 0.8528 | 0.1532 | 0.8798 | 0.1583 | 0.9075 | 0.1636 | 0.9359

120 0.1985 1.122 | 0.2049 1.155 0.2114 1.19 0.2182 1.225 0.225 1.261

130 0.2701 1.497 | 0.2783 1.539 | 0.2867 1.583 | 0.2953 1.627 | 0.3041 1.672

140 0.3614 1.967 | 0.3718 | 2.019 | 0.3823 | 2.073 | 0.3931 2.129 | 0.4042 | 2.185

150 0.476 2.548 0.4888 | 2.613 0.5021 2.679 | 0.5155 2.747 | 0.5292 | 2.816

160 0.6181 3.26 0.6339 | 3.339 | 0.6502 3.42 0.6666 | 3.502 | 0.6835 | 3.586

170 0.792 4.123 0.8114 | 4.218 0.831 4316 | 0.8511 4415 | 0.8716 | 4.515

180 1.0027 5.16 1.0259 | 5.274 1.0496 | 5.391 1.0737 | 5.509 1.0983 5.629

190 1.2551 6.397 1.2829 | 6.532 1.3111 6.671 1.3397 | 6.812 1.369 6.955

200 1.5548 | 7.864 1.5876 | 8.025 1.621 8.188 1.6548 8.354 1.6892 | 8.522

210 1.9077 | 9.593 1.9462 | 9.782 1.9852 | 9.974 | 2.0248 10.17 2.065 10.37

220 2.3198 11.62 | 2.3645 11.84 | 2.4098 12.07 | 2.4559 12.3 2.5026 12.53

230 2.7975 14 2.8491 14.25 2.901 14.52 | 2.9546 14.78 | 3.0085 15.05

240 3.3477 16.76 3.407 17.06 3.467 17.37 | 3.5279 17.68 | 3.5897 17.99
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-~
b

we | BIO ] wme) | RO gy | IO ) | B ) | RO s
100 | 0.1208 | 0.7105 | 0.125 | 0.7277 | 0.1294 | 0.7515 | 0.1339 | 0.7758 | 0.1385 | 0.8008
110 | 0.1691 | 0.965 | 0.1746 | 0.9948 | 0.1804 | 1.025 | 0.1863 | 1.057 | 0.1923 | 1.089
120 | 02321 | 1298 | 02393 | 1336 | 02467 | 1375 | 02543 | 1.415 | 02621 | 1.455
130 | 0313 | 1719 | 03222 | 1766 | 03317 | 1.815 | 03414 | 1.864 | 03513 | 1.915
140 | 04155 | 2242 | 04271 | 2301 | 04389 | 2361 | 0451 | 2.422 | 0.4633 | 2.484
150 | 05433 | 2.886 | 05577 | 2.958 | 05723 | 3.032 | 05872 | 3.106 | 0.6025 | 3.182
160 | 07008 | 3.671 | 07183 | 3758 | 0.7362 | 3.847 | 0.7544 | 3.937 | 0773 | 4.029
170 | 08924 | 4618 | 09137 | 4723 | 09353 | 4.829 | 09573 | 4.937 | 0.9797 | 5.048
180 | 11233 | 5752 | 11487 | 5877 | 1.1746 | 6.003 | 1201 | 6312 | 1.2278 | 6.264
190 | 13987 | 7.1 | 14289 | 7.248 | 14596 | 7.398 | 1.4909 | 7.551 | 1.5225 | 7.706
200 | 17242 | 8694 | 17597 | 8868 | 1.7959 | 9.045 | 18326 | 9225 | 1.8699 | 9.408
210 [ 21059 | 1057 | 21474 | 1077 | 21896 | 1098 | 22323 | 11.19 | 22757 | 11.41
220 | 255 | 1276 [ 25981 | 13 | 26469 | 1324 | 2.6963 | 13.49 | 27466 | 13.74
230 [ 3.0631 | 1533 [ 3.1185 | 1561 | 31746 | 1589 | 32316 | 16.18 | 32892 | 16.47
240 [ 36522 | 1831 [3.7155 | 18.64 | 3.7797 | 18.97 | 3.8448 | 193 | 39107 | 19.64
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2, SRFBREEERE. EAKRR (XKD
Schedule 2 Density of Superheated Steam in Relationship with
Temperature and Pressure (Absolute)

%1 Tablel
P t(C)
wiE) | sy 170 190 210 230 250 270 290 310
0.1 | 05164 | 04925 | 04707 | 04507 | 04323 | 04156 | 04001 | 03857 | 03724
015 | 07781 | 07412 | 07079 | 06777 0.65 0.6246 | 0.601 | 05795 | 0.5594
02 | 10423 | 09918 | 09466 | 09056 | 08684 | 08342 | 08027 | 07736 | 0.7465
025 | 13089 | 12444 | 11869 | 1.1349 | 1.0849 | 10445 | 1.0048 | 09682 | 0.9343
03 | 15783 1.499 14287 | 13653 | 13079 1.254 12077 | 1.1634 | 1.1224
04 | 21237 | 20141 | 19166 | 18297 | 17513 | 16527 | 16152 | 1.5554 1.5
0.5 | 26658 | 2538 | 24121 | 22997 | 21992 | 21081 | 20255 | 1.9495 | 1.8802
08 | 43966 | 4.1676 | 3.9372 3.74 3.5655 3411 32718 | 3.1453 | 3.0283
11 | 61313 | 58332 | 55342 | 52356 | 49719 | 47459 | 45445 | 43612 | 4.1943
14 | 78785 | 75163 7154 | 67913 | 64288 | 61147 | 58437 | 56006 | 53794
1.7 | 98464 | 93688 | 92473 8.413 79352 | 7.5219 | 71713 | 68607 | 6.5815
2 | 116295 | 11.0985 | 105676 | 10.0366 | 95054 | 89744 | 8535 | 8.1447 | 7.8061
25 | 15180 | 144516 | 13715 | 129776 | 12.2406 | 11.5036 | 10.8794 | 1035 | 9.8888
3| 184168 | 175709 | 167243 | 158776 | 15.0367 | 141842 | 13.3377 | 12.6359 | 11.9979
35 | 227008 | 215713 | 204427 | 193131 | 182266 | 17.053 | 159243 | 15.0163 | 14.2565
4 27164 | 25747 | 243303 | 229129 | 214954 | 200778 | 18.6603 | 17.4997 | 16.5527
45 | 303852 | 289163 | 27.4475 | 259784 | 24.5096 | 23.0407 | 215717 | 20.1028 | 18.9333
5 | 354243 | 33.6293 | 31.8342 | 30.0384 | 282433 | 264483 | 24.6532 | 22.858 | 21.4221
6 | 43.8954 | 417475 | 39.5988 | 37.4508 | 35302 | 33.1541 | 31.0062 | 28.8574 | 26.7091
7 | 567201 | 53.6991 | 50.678 | 47.6561 | 44.6352 | 41.6133 | 385922 | 355704 | 32.5488
8 | 654713 | 6218 | 58.8883 | 55.5968 | 52.3061 | 49.0145 | 45.7231 | 42.4316 | 39.1399
9 | 845457 | 79.8261 | 75.1061 | 70.3863 | 65.6665 | 60.9465 | 5622 | 51.5077 | 46.7877
10 | 108.625 | 102.0280 | 954346 | 88.8412 | 82.2486 | 75.6543 | 657699 | 62.4676 | 59.6648
12.5 | 1583464 | 1487516 | 139.1578 | 129.5629 | 119.9781 | 1103842 | 957769 | 91.1964 | 81.6034
15 | 2064175 | 1944276 | 1824477 | 1704577 | 1584766 | 1464967 | 127.682 | 122.5268 | 110.5369
17.5 | 2503934 | 236.691 | 222.8603 | 209.1592 | 195.4568 | 181.6261 | 163.428 | 154.2312 | 140.3919
20 | 327.8165 | 309.9521 | 2912953 | 273.4409 | 255.5786 | 2369217 | 219.0574 | 201.2031 | 182.5462
215 | 384.6647 | 363.2975 | 341.9027 | 320.5455 | 299.1880 | 277.7931 | 256.426 | 235.0688 | 213.6739
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22 Table2
P t(C)

WiE) | gy 350 370 390 410 430 450 470 490
0.1 0.36 03484 | 03375 | 03272 | 03176 | 03086 | 02998 | 02919 | 0.2842
0.15 | 05404 | 0523 | 05066 | 04912 | 04767 | 04631 | 04502 | 04381 | 0427
02 | 07214 | 0698 | 06759 | 06553 0.636 0.6178 | 0.6005 | 0.5842 | 0.5688
025 | 09027 | 08732 | 08456 | 08198 | 07955 | 07726 | 07507 | 07316 | 0.7113
03 | 10844 | 1.0488 | 10156 | 09845 | 09552 | 09277 | 08989 | 0.8856 | 0.854
04 | 14701 1.401 13563 | 13144 | 12753 | 12377 | 12035 | 1.1708 | 1.139
0.5 | 18147 | 17545 | 1.6983 | 16456 | 15961 | 1.5498 1506 | 14648 | 14258
08 | 29215 | 28227 | 27305 | 2644 25635 | 24884 | 24171 235 | 2.2869
1.1 | 40419 | 3903 | 37722 | 36512 | 35384 | 34335 | 33345 | 32402 | 3.1529
14 | 51777 | 49945 | 4826 | 46673 4522 43857 | 42575 | 43496 | 42291
17 | 63309 | 60998 | 57779 | 5.6936 5.512 53441 | 51863 | 5.0374 | 4.8972

2 74955 | 72186 | 69619 | 6.726 6.5117 6309 | 61203 | 59419 | 5776
25 | 94806 | 9.1139 | 87802 | 8475 8.1938 | 7.9332 | 7.6898 | 7.4632 | 72511
3| 115143 | 11.0494 | 10.6308 | 10.2493 9.9 9.5775 | 92816 | 89991 | 8.7388

3.5 13.8501 13.0286 12.6162 12.0528 11.6308 11.2425 10.8842 10.5512 | 10.2402

4 15.749 15.0539 14.4392 13.8862 13.3077 12.9991 12.5087 12.1835 | 11.7548

4.5 17.9608 17.1279 16.4018 15.7527 14.7579 14.6679 14.1507 13.7009 | 13.2822

20.2508 19.2627 18.4108 17.6565 16.9827 16.3719 15.8139 15.3017 | 14.8249

25.0502 23.7006 22.557 21.5629 20.69 19.9062 19.1981 18.5495 | 17.9518

30.2231 28.4037 29.9035 25.633 24.5224 23.4021 22.6635 21.8675 | 21.1373

35.8485 33.4179 31.4825 29.8698 28.4969 27.2913 26.017 25.264 | 24.3864

O [0 [ I | & | L\

42.068 38.8083 36.3217 34.3044 32.2947 31.1593 29.8733 28.4637 | 27.6971

10 49.2802 44.756 41.5274 39.0006 36.9344 35.1684 33.6447 32.3002 | 31.0863

12.5 72.0105 62.4178 56.1496 51.8212 48.5015 45.8023 43.5431 41.5884 | 39.8569

15 98.5531 86.5688 74.584 66.8341 61.553 57.5137 54.2497 51.5265 | 49.1381

17.5 126.6895 | 116.3142 | 100.8176 85.3228 76.6185 70.5711 65.9331 62.1807 59.005

20 174.3185 | 166.0907 | 137.7965 108.543 94.4945 85.3276 78.7759 73.6858 | 69.5196

21.5 192.3164 | 171.8651 | 150.0074 | 128.1614 106.636 95.1366 87.0939 81.0184 | 76.1621
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