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Medidor de vazao tipo vortex - Modelo ERFVT

1. SUMARIO

O medidor de vazao do tipo Vortex da Techmeter é aplicavel a liquidos,
gases e vapor, sendo amplamente utilizado nas industrias petrolifera,
quimica e metallrgica, em sistemas de geracao de energia e fornecimento
de calor, dentre varias outras aplicacoes.

CARACTERISTICAS:

- Elemento sensor sem contato com o fluido - alta precisdao - ampla faixa
de vazao - sem partes moveis - Resistente a abrasao e desgaste
operacional - simples construcao - Rapida resposta - Tolerante a
vibracdes - Temperatura operacional de -40° a 350°c - Saidas padrao via
pulsos, 4-20 mA @ 2 fios e RS485, além de protocolo haRT opcional.

2. principio de Medicao

O medidor de vazao do tipo Vortex possui um prisma triangular posicionado perpendicularmente a
passagem do fluxo, o que faz com que vértices regulares sejam gerados para ambos os lados. Esses
vortices sao conhecidos como redemoinhos de Karman e tém sua frequéncia captada
alternadamente por meio de um sensor piezoelétrico a jusante do prisma. Considere que a
frequéncia de geracao de vortex seja “F”, a velocidade média de fluxo do fluido “V”, “d” a largura
da superficie do prisma para a vazao incidente e “D” o diametro nominal do medidor de vazao.
Desta forma aplica-se a seguinte formula:
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3. PARAMETROS BASICOS

Fluido liquido, gases, Vapor
temperatura -40 ~ +200°c ; -40 ~ 280°c ; +40 ~ + 350°c
pressao 1.6mPa ; 2.5mPa ; 4.0mPa ; 64mPa (Opcionais disponiveis)
precisao +1.0% e +1.5%
taxa do range de medicao 1:8 a 1:30 (Em condicdes standard para ar),
1:8 -1:40 (Em temperatura ambiente)
Faixa de vazdo liquidos: 0.4-7.0m/s; gases: 4.0-60.0m/s; Vapor: 5.0-70.0m/s
diametros Dn15 a Dn600
Material 1cr18ni9Ti
numero de reynolds normal 2x104 - 7x106
Coeficiente de resisténcia Cd<2.6
vibracdo maxima permitida lugb < 0.2g
Classificacdo a prova de explosdo | IP65 ExiallcTé ga
condicdes do ambiente Temperatura externa | -40°c - 65°c (Remoto);
-20°c- 55°c(Integral)
umidade relativa <5% ~ 93%
Pressao 86-106kPa
alimentacao 12-24V/Dc ou 3.6V (Para modelos a bateria)
Sinal de saida Sinal de freqiiéncia de pulso 2-3000Hz , nivel baixo <1V, nivel alto 26V
Sistema de dois fios sinal 4-20 ( saida isolada) , Carga < 500

3.1 Faixas de vazao

Verifique as tabelas a seguir para cada tipo de aplicacdo.
Tabela 1: GASES

Didmetro Fator/m?* Ar em condicGes normalizadas
Ll Faixa de Ajuste de Selegao de CH | Selecdo de
medicao frequéncia (canal) CH (canal)
m3/h (Hz)
15 350000 3-50 300-3900 CH3 500
20 | 145000 | 5.80  200-3000 | CH3 500
25 | go000 | 6120 | 150-2500 | CH3 500
32 35000 10-150 100-2200 CH3 500
40 | 19000 | 16-320  80-2000 | CH3 500
50 9100 25-500 50-1200 CH3 500
65 | 4260 | 40-800  40-900 CH3 500
80 2300 60-1240 30-800 CH3 500
100 | 1200 | 100-2000 = 25-600 CH3 500
125 | 580 | 150-3000 @ 20-500 CH3 500
150 | 345 | 2004500 @ 15-400 CH3 500
200 | 145 | 300-8000 @ 10-320 CH3 500
250 73 500-12000 8-240 CH3 500
300 ' 43 | go0-18000 @ 7-200 | CH3 500
350 ' 27 | 1000-24000  6-180 | CH3 500
400 18 1500- 30000 5-150 CH3 500
450 ' 13 | 2000-40000  4-130 | CH3 500
500 9 2500-50000 4-120 CH3 500
600 ' 5 | 3o000-70000  3-100 | CH3 500
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FaixaS de vazao

Tabela 2: LIQUIDOS

Dismetro | Liquido (Agua)
mm Fator/m’ Faixa de Ajuste de | Seleciode CH | Fator de
medicao fregiiéncia (canal) amplificacao
mi/h Hz

15 350000 0.8-9 40-800 CH2 500
20 145000 1.2-15 30-600 CH2 500
25 80000 2-18 18- 360 CH2 500
32 35000 2.5-30 15-300 CH2 500
40 19000 3 .48 10-250 CH2 500
50 9100 5-75 9-190 | CH2 500
65 4260 8-120 8-160 | CH2 500
80 2300 14-180 51-20 CH2 500
100 1200 22-300 4-100 CH2 500
125 580 40-450 3-90 CH2 500
150 345 56-660 2-60 CH2 500
200 L 145 100-1200 2-50 CH2 500
250 73 150-1800 2-40 CH2 500
300 ' 43 200-2500 2-35 CH2 500
350 ' 27 280-3500 1-30 | CH2 500
400 ' 18 380-4500 1-25 CH2 500
450 13 480-6000 1-20 CH2 500
500 9 600-7000 1-18 CH2 500
600 5 800-10000 115 CH2 500
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FaixaS de vazao

Table 3: VAPOR SATURADO (kg/h)

Pressio Absoluta (Mpa) 0.2 |03 04 |05 |06 |07 |08 |09 |10 1.2 1.4 1.6 1.8 20
Temp.(°C) 120.2 1335 | 143.62 | 151.84 | 158.94 | 158.94 | 170.41  175.36 | 179.68 |187.96 |195.04 |201.37 | 207.11 | 212.37
Densidade (kg/m?) 1120 [ 1.651 | 2.163 |2.669 | 3170 |2.669 |4.162 | 4.665 | 5.147 [6.127 |7.106 [8.085 |9.065 | 10.05
DN20 Qmin l9 "nn 13|15 16 17 18 |19 T RE 24 25 26
QMax 60 |83 108|134 158 |183 208 | 233 | 257 306 385 | 404 | 453 | 503
Limite max. mensuravel g5 |40z 430 [160 190 | 220 |80 279 | 309 368 426|485 | 544 603
Limite min. mensuravel
11 12 13 15 16 17 18 19 20 2 24 25 26
DN25 Qmin (14 |17 19 |m nm |15 7 (18 |30 3 |35 7 ¥ @
QMax % 133 173 |75 254|293 333 3m 412 490 568 | 647 | 725 | 804
Limite mdx. mensuravel 136 | 198 260 |320 | 380 | 440 | 499 559 | 618 735 853 | 970 | 1088 | 1206
Limite min. mensuravel = 14 1719 21 2 25 7 28 30 33 35 37 39 42
'DN40 Qmin [35 |42 |48 54 |59 63 7 | m_ |75 82 88 94 99 1M
QMax 233|332 433|534 834|733 (832 931 1029 1225 | 1421 | 1817 | 1813 | 2010
Limite max. mensuravel | 400 | 498 | 649 | 801 | 951 | 1100 | 1249 1397 | 1544 | 1838 | 2132 | 2426 | 2720 3015
Limite min. mensuravel 33 B 44 48 53 57 60 64 67 73 79 84 89 94
"DN50 Qmin 52 |ea |73 |81 |88 |95 100 107 |12 122|132 |140 | 149 | 157
QMax 400 |498 649 | 801 | 951 | 1100 | 1249 | 1397 | 1544 | 1838 | 2132 | 2426 | 2720 | 3015
Limite méx. mensuravel | 667 | 826 | 1080 | 1335 | 1585 | 1834 [2081 2328 | 2574 | 3054 | 3553 | 4043 | 4533 SO25
Limite min. mensuravel 53 64 |73 N 88 95 00 107 | 112 112 132 | 140 149 157
"DN65 Qmin 88 |106 |121 |135 | 147 | 158 | 168 | 178 | 187  |204 | 220 |234 |248 | 261
OMax 667 | 826 1080 | 1335 | 1585 | 1834 | 2081 | 2328 | 2574 | 3054 | 3553 | 4043 | 4533 | 5025
Limite max. mensuravel 933 | 1320 1730 | 2135 | 2536 | 2934 | 3330 3724 4118 | 4902 | 5685 | 6468 | 7252 8040
Limite min. mensuravel | gg 106 | 121 135 | 147|158 |68 | 178 187 204 220 234 | 248 241
DNBO Qmin [190 |170 194 |m5 |15 252 |69 284 | 299 326 |30 | 375|397 418
OMax 1166|1650 | 2160 |2700 | 3170 | 3660 | 4160 | 4655 | 5150 |6130 | 7100 | 9080 |9060 | 10000
Limite max. mensuravel 1400 | 1980 2596 | 3240 | 4015 | 4644 | 5270 | 5896 | 6520 | 7760 | 9000 | 10240 | 11480 | 12730
Limite min. mensuravel | 105  [427 | 145 161 176|189 201 | 213 224 345 263 80 | 298 313
DN100 Qmin (175 |22 242|269 293 |35 (33 355 | 374|408  |439  |468 |49 | 52
QMax 1166 |1650 | 2160 |2700 | 3170 | 3660 | 4160 | 4655 | 5150 | 6130 | 7100 | 8080 |9080 | 10050
Limite méx. mensurdvel | 2332 | 3300 4320 [5400 | 6430 | 7320 |8320 | 9310 | 10300 |12260 | 14200 | 16160 |19120 | 20100
Limite min. mensuravel | 475 (312 242 [269 | 293 | 315 36 | 355 374 408 439 468 | 496 52
'DN125 Qmin (262 [317 363 |404 | 440 |473 | 504 533 | 560 |61 |e58 |70z | 744 | 783
OMax 1866 | 2640 | 3460 | 4270 | 5070 | 5870 | 6660 | 7450 | 8240 |9BO0 | 11370 | 12940 | 14500 | 16080
Limite max. mensuravel | 3500 | 4950 4490 8000 9510 11000 | 12500 | 14000 | 15440 | 18400 21300 | 24260 | 27200 | 30200
Limite min. mensuravel | 545 317 363|404 | 440 | 473 [S04 533 560 | 611 658 | 702|744 | 783
DN150 Qmin 437|529 605 673 | 733|788 | 840 | 888 | 934 1091 1097 | 1171|1239 | 1305
OMax 292 | 4130 5408 | 6670 | 7930 | 9170 | 10400 | 11640 | 12870 |15320 | 17770 | 20210 | 66000 | 25120
Limite mix. mensurdvel | 4666 | 6600  B650 | 10680 | 1268 | 14670 | 16650 18620 | 20590 | 24500 | 28420 | 32340 | 36260 | 40200
Limite min. mensuravel | 350 | 433 | 484|538 | S86 | 631|672 | 711 747 815 878 |93 | 990 1044
' DN200 Qmin 700|847 969 | 1076 | 1173 | 1261 | 1344 | 1421 | 1494 | 1630 | 1756 | 1873 | 1983 2088
QMax 4666 | 6600 | B6S0 | 10680 | 12680 | 14670 | 16650 | 18520 | 20590 | 24500 | 28420 | 32240 | 36260 | 40200
Limite max. mensuravel | 9330 | 13200 17300 | 21360 | 25360 | 29340 | 33300 37240 | 41180 | 47000 | 56850 | 64680 | 72520 | 80400
Limite min. mensuravel g0 |740 848|942 1026 | 1104 | 1976 1243 | 1308 | 1427 153 | 1638 |1735 1827
DM250 Qmin (1015|1270 | 1614 | 1759 | 1892 | 2016 | 2132 | 2241 | 1446 | 2634 | 2808 | 1453 | 2975 | 3%
QMax 6998 | 9906 12980 | 16010 | 19020 | 22000 | 24970 | 27930 | 30BB0 | 36760 | 42640 | 48500 | 54390 | 60300
Limite max. mensurdvel | 13997 | 19810 25960 | 32030 | 38040 | 44000 | 49940 55860 | 61760 | 73520 | 85270 | 97000 | 108780 120600
Limite min. mensuravel | g75 | 1056 1210 | 1345 | 1486 | 1577 | 1680 1776 1868 | 2038 | 2195 | 2340 | 2480 2610
DN300 Qmin 1750 | 2116 2422|2690 | 2932 | 3153 3359 3550 | 3736 |4076 | 4389 | 4682 | 4958 5220
QMax 11664 | 16510 | 21630 | 26690 | 31700 | 36670 | 41620 46550 | 51470 | 61270 | 71010 | 80850 | 90650 | 10050
Limite max. mensurdvel | 20995 | 20720 38930 | 48040 | 57050 | 66000 | 74900 83800 | 92650 | 110300 | 127900 | 145530 | 16320 | 180900
Limite min. mensuravel (1050|1270 1453|1614 1759|1892 |2016 2132 | 2241 |2446 2634 2808|2975 M3
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FaixaS de vazao
Tabela 4: DEnSIDADE E PRESSGO RELATIVA E TEmPERATURA DO VAPOR SUPERAQUECIDO (KG/m?3)

Pressdo

Absoluta Temperatura ( °C )

M 150 200 250 300 50 | 400
0.1 052 | 046 0.42 038 I

0..15 0.78 0.70 0.62 0.57 052 | 049
0.2 1.04 0.93 0.83 0.76 0.69 0.65
0..25 L3 116 1.04 095 | 087 | 081
0.33 1.5 | 1.39 1.25 114 | 105 | 097
0.35 1.85 1.63 1.46 1.33 1.22 1.13
0.4 712 1.87 1.68 1.52 1.40 1.29
0.5 2.35 2.1 1.91 1.75 1.62
0.6 2.84 2.54 2.30 .11 1.95
0.7 313 1.97 2.69 .46 127
0.8 YT 3.41 .08 | 282 | 260
1..0 T e 4.30 388 | 354 | 326
1.2 YT 5.20 467 | 426 | 392
15 7.55 6.58 5.89 5.36 4.93
2.0 ' 8.968 797 | 1m | ee2
2.5 1.5 10.1 9.1 8.33
3.0 ' 14.2 123 .1 I 104
3.5 17.0 14.6 13.0 1.8
4.0 17.0 15.1 13.6

4. SeleCao de Modelo e inStalaCao

Em condicOes operacionais reais a faixa de vazao ira variar de acordo com o fluido e o diametro da
tubulacao. ha a necessidade de calculos considerando tais informacoes.

4.1 A ESColHA PARA A FAixA DE VAzao DE gaS

A vazdao maxima mensuravel nao é influenciada diretamente pela pressao e temperatura do fluido.
A faixa de vazao depende da densidade e viscosidade do fluido nas condicdes reais de operacao.
Sendo assim, sua especificacao devera ser feita a partir de calculos para obtencao do limite minimo
mensuravel.

Calculo 1: Férmula para obtencdo da vazdo minima pela densidade

QP= Qo / pr / p (mh)

Onde:

Qp: Vazao minima do gas na densidade de operacao

Qo: Vazao minima do medidor nas condicoes de referéncia
Pr: Densidade de referéncia do ar (1,205 kg/m?3)

P: Densidade de operacao do gas
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Calculo 2: Formula para obtencao da vazao minima pela viscosidade cinematica

Qv=Qo x V / Vo (rh)

Onde:

Qv: Vazao minima do gas

Qo: Vazao minima em condicées normais

Vo: Viscosidade de referéncia (15kgm/s?)

V: Viscosidade de operacao do gas (kgm/s?)

comparando Qo e Qv, a vazao real minima do gas sera a mais alta

4.1.1 Dimensionando a faixa de vazao para liquidos

conforme descrito na tabela 2

4.1.2 Dimensionando a faixa de vazao para vapor

saturado: conforme descrito na tabela 3

4.2 INSTALACAO

4.2.1 o medidor pode ser instalado na horizontal ou vertical (neste caso o fluxo devera ser
ascendente, ou seja, de baixo para cima).

4.2.2 Os trechos retilineos livres de obstrucdes sao requisitos obrigatorios, tanto a montante (entrada
do fluxo) quanto a jusante (saida). os comprimentos para cada tipo de tubulacao estao descritos na
tabela a seguir:

REQuIsITOs PaRa Os TREchOs RETIUNEQs

Tipo de tubulacdo a montante Expansao Trecho retilineo necessario Trechos retilineo a montante
concéntrica c/ valvula aberta Reducao > 12 DN
concéntrica c/ valvula aberta com uma > 15 DN
curva de 90° Com duas curvas em “S” > 20 DN > 5DN
Com duas curvas em “l” c/ valvula > 25DN
reguladora entreaberta > 40 DN
> 50 DN
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4.2.3 Valvulas reguladoras de vazao devem ser instaladas a jusante (apds o medidor)

4.2.4 caso o trecho retilineo disponivel nao alcance o comprimento requisitado recomenda-se
a instalacao de uma valvula reguladora de vazao na tubulacdo antecessora a secao que compoe a
montante

4.2.5 Para que a precisao da medicao nao seja comprometida recomenda-se que o medidor seja
instalado em tubulacao livre de vibracdes. Caso isso ndo seja possivel os seguintes procedimentos
deverao ser observados para diminuicao dos disturbios:

A. instalacao de um suporte fixo na tubulacao com 2x o diametro da mesma a montante do
medidor.
b. substituicao do trecho rigido a montante por mangueira de mesmo comprimento.

4.2.6 Em processos envolvendo alta temperatura, caso nao haja suficiente preservacao de calor, o
medidor devera ser instalado na vertical com fluxo descendente (de cima para baixo).

4.2.7 Quando necessaria correcao de pressao e temperatura, pontos para tomada deverao ser
perfurados na tubulacado, sendo eles de 3x a 5x o diametro da mesma a jusante para pressao e de 5x
a 8x para temperatura. (Conforme fig.2 abaixo)

|
3-5Dn . Furo para tomada de pressao

/ Furo para tomada de temperatura
E |.]‘l I'-'l/_

medidor Vortex 'I_|
4\— 5~8Dn
_.,.

=

Figura 2

4.2.8 Evitar que o medidor sofra quedas ou fortes batidas durante a instalacao uma vez que o
mesmo pode ser danificado e ter sua performance comprometida.
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Fig.3: Tubulacao normal
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Fig.4: Tubulacao com retificador de fluxo
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Dimensoes gerais (Fig.5 e tabela 5)

Tabela 3: Range Medidor Vortex para Vapor Saturado (kg/h).

Diameter L1 L2 D1 D2 760H 03 N
DN 15 65 |95 | 125 100 |460 | 14 4
' DN 20 65 95 [ 125 100 |460 | 14 4
DN 25 65 |95 | 125 100 |460 | 14 4

DN 40 75 109 145 100 470 18 4
DN 50 75 109|160 125 480 18 4

DN 65 75 |17 180 145 497 18 4
DN 80 80 |122 | 195 160|510 | 18 8
DN 100 90 |13:2 | 230 190 | 544 18 8
DN 125 100 | 146 | 245 210|564 | 18 8

DN 150 120 | 170 | 280 240 594 22 8
DN 200 150 |200 |33 295 646 22 12

DN 250 160 | 214 | 405 /s 708 22 12

DN 300 170 [224 460 a0 |760 22 12

4.3 Installing a insertion vortex flow meter

on the pipeline should insure the upstream>15D, downstream=5D

1.opening a ® 100mm circular hole on the pipe line by gas cutting. the hole without rag to insure
that the probe passes smoothly.

2.Welding flange short tube on the pipeline hole, pay attention to the vertical direction when
welding. the effect after welding requires the axis and pipeline axis orthogonality and the extended
line of flange short tube passing the cross-section circle center.
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3.The Y length of insertion rod below vortex flow meter down connection flange, should be prevail to
the real external workshop. The users do not need to adjust it. in the special condition, computing
the insertion depth should consider the length of straight pipeline and working condition medium,
then making proper adjustment. When the straight pipeline length is enough and pipeline diameter
above 400mm,can adopting average flow spot measurement, this method does not influence by the
Reynolds number changing, probe insertion depth is 1/4D-1/3D(D for the diameter of pipeline).when
the pipeline straight length is short and pipeline diameter less than or equal to 400mm,adopting
center velocity flow spot measurement, the insertion depth Y=0.5D(Reference drawing 6).After the
measurement depth confirmed, adjusting insertion rod length, settling erosion point direction mark to
make sure that the direction of vortex generator and flow direction in the pipeline is same, then
connecting the flow meter and bolts fixed joint on the flange short pipe.

4.Should install sealing gasket between flanges, rubber plate for normal temperature, high
temperature can adopt the asbestos pad etc. heat-resisting material.

5.Assembling and dissembling method at the condition of non flow cutoff(with ball valve),when
disassembling, first unscrewing stopper screw, then loosening the lock nut, pushing insertion rod
upward until the probe is located the limiting position of ball valve top, now ball valve is closed.
Then dissembling the top connecting flange, bolt and nut, finally taking the flow meter away. The
process of assembling is opposite to dissembling.
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RighT wRONg

PiC 6 The flange position of insertion Vortex Flow meter installed on pipeline.

HAN]

| Lkl I

Plc 7 Insertion Position
(Insertion Depth is according to reservation real calibration)

4.3.1 attention for installation:

1.The flow direction must be same as the flow indication rod, strictly forbidden to wrench the flow
rod;

2.Flow transmitter is seted according to medium, flow range and nominal diameter, before using,
it must inspect the parameter setting.

3.Removing burr and welding slag.

4. After wiring, make sure the flow converter cover and lead collar tight, in order to make sure the
water proof and moisture proof.

5.Make sure that the shell of vortex flow meter and lead shielding layer well grounded.
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V. USER INSTRUCTION OF LOCAL DISPLAY VORTEX FLOW TRANSMITTER.
5.1. Summary:

our company’s vortex flow meter flow transmitter panel mainly include Uz3036 Uz3024.That is
4-20mA, Pulse output, HART, RS485, Temperature and pressure compensation function, etc, which
can be chosen by the customer.

5.2. Power Supply:12V ~ 32V DC/3.6V battery(Optional)

Power influence : Not more than 0.01%/V ;
The change of output loading: Not more than0.05% ( 50 ~ 1000 ohm,low limit and flow range variable
quantity)
Working Temperature: -20°C + 70°C (With backlit ICD display) ;
-40°C + 85°C (Without LCD Display);

5.3 Main function

Output and communication : 4 ~20ma , pulse output ,haRT , Rs485 interface (Optional);
Configuration: Engineering units, measured medium, medium density, range ,display, alarm, etc
Configuration; And with the cumulative flow reset function;

Alarm function: Set the alarm upper and lower limit. below the lower limit output 3.8mA; above
the upper limit output 22ma.

Monitoring the dynamic variable function: instantaneous flow, precent, current

output, accumulated flow, frequency, temperature, pressure etc.

Flow demarcate function:The instrument coefficient K value can be 2 ~ 5 point correction

on the configuration features: the engineering unit, measured medium, medium density, range,
display and alarm value configuration and have reset for the accumulated flow ,data recovery
function ;

CD display function:with back-light, tape symbol , double row shows. The first behavior 6 digit
LCD display, can be display the instantaneous flow. The second behavior 8-bit digital display, can
be display the accumulated flow, percentage, output current, temperature, pressure, density value,
etc. At the same time on the ICD screen can also display a variety of engineering unit.
Temperature pressure compensation function:support the two-point temperature calibration and
two-point pressure calibration. Temperature and pressure can be set to manual input or automatic
acquisition (optional)

Data backup and recovery:the manufacturer can be backup of the configuration information such
as the range before it leave the factory, the user scene illegally adjust the instrument can not work
normally,damping input”005678” can be restored to the factory

instrument has the function of power-fail protection and flow accumulation.
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5.4 wiring connection
5.4.1 Terminal board wiring instructions several common wiring modes as follows:

5.4.1.1 power supply+pressure sensor+temperature sensor (H880TBR board card , H880BR
board card without temperature-pressure compensation) as shown in pic 8

+ | — | U+ I- |A+{ AT+ T-

1230V DC
| Fi
i = O—T
] DD|D|D|D|B|D|B(® S M
S 1{ ; | <
et - : I \\\__// ZE]PT]{}[HJ

PiC 8 power supply+pressure sensor+temperature sensor wiring connection

5.4.1.3
4 -~ 20mA output + HART + pressure sensor + temperature sensor ( H880TH board card ) , as shown in

pic 10

+|—(JL| A B/T-

m T Y
25063

| 1232v DC T

el
Slcleele
i

+ o

s

| ST - ]

A- 0O 7 f \‘_f/ l EPT]U‘U‘U

PiC 10 4~-20mA output + HART + pressure sensor + temperature sensor wiring connection
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5.4.1.4 pulse output + pressure sensor + temperature sensor ( H880TH board card)) as shown in
pic 11

I e e T T R A A |
After short circuit no need external resistor + | — |JL| A B/T-
puse Cont N [Be]ac |

i
®
®

gle
i

PiC 11 pulse output + pressure sensor + temperature sensor wiring connection

5.4.1.5 4 ~ 20mA output+ HART (H880WJ board card) , as shown in pic 12

12-32¥ DC

PiC 12 4 -~ 20mA output+ HART wiring connection

5.4.1.6 pulse output ( H880WJ board card) , as shown in pic 13

After short carcuit no need external resistor

+ Pulse

12-32V DC

PiC 12 4 -~ 20m PiC 13 pulse output wiring connection A output+ HART wiring connection
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5.4.1.7 Power supply + R5485 ( H880BR , H880TBR board card ) communication interface

xF3 socket used to connect the external power supply, the output pulse and 485 communication,
power supply voltage range for the board card DC12V ~ 30 v.

xF3 are defined as follows: as shown in pic 14

XF3

+ - TP A B

v LT 1485 A |485B

Pulze Cutput

PiC 14 Power supply + RS485 wiring connection

6.4.2 sensor wiring Illustration

6.4.2.1 Vortex Flow meter Sensor
Vortex flow meter sensor insert into socket (2 p terminal )of H880 vortex flow meter board card.

6.4.2.2 Pressure sensor

Pressure sensor connect with the main board socket i+, i - , A+, A - of xF3, i+, i - used for
connecting the power supply input terminal of sensor, A+, A - is the sensor signal output terminal.
it requires the bridge circuit impenance of pressure sensor better around 3~6K Q. This circuit
power supply current for spread silicon sensor is around 0.3mA, it is applicable if the sensor input
not exceed 50mV@0.3ma.

Socket xF3 definition as below: see PiC 15

XF3

A- A+ - I+

O

I+:Sensor Incentive -

I-:Sensor Incentive-
A+:Sensorinput T
A-:Sensor Input - L

Plc 15 Pressure sensor connection
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6.4.2.3 Temperature sensor
Temperature sensor adopt PT1000, Two-wire connection applicable, connect with the T+ and T- of

the xF5, see PiC 16.

XF5
¥ oA | Plc 16 Temperature
@ " sensor connection

T+andT-:connect PT1 Dﬂﬂt

Installation instruction: main circuit board should connect the shell dependable (aim to connect
the earth dependable), then carry out the test!

6.5 Display Interface

CD overall display interface as below: BBBBBB

kgfcnﬂbl%cft‘kghlﬁh’sfmlnﬂ Plc 17

+o88888887

o I I | biGSCTtkgNIm? x1000

The above line display instantaneous flow while display is normal. 0 BE ni’

The bottom line display accumulated flow, see PiC 18

Under normal display condition, set the display frequency, pressure,

temperature, density, current, percentage at the bottom line through = E 8838 n
short press key M. s

Plc 18

M
Ly
n
Uy

The bottom line display virable quantity distinguish by indictor sign, see table 7

Table 7 Indictor Sign

Indictor sign : F ﬁ? P & E F

Display virable accumulated | Frequency | Density | Pressure | Temperature | current | Percentage
ow

||5nf v
quu T Ly

other display illustration :

- if start write-protection, the ICD left corner show O

- if the measure value lower than alarm limit, blink & display “ 7

- if the measure value higher than alarm limit, blink & display “

- if start collecting pressure automatically, and pressure signal abnormal( sensor fault),
blink & display “ | ”

- if start collecting pressure automatically, and the pressure signal abnormal(sensor fault),
blink & display “ |
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6.6 HART Configuration lllustration

Connect the flow meter according to PiC 19.

HART-CORE LG
Tool
configuration

ebugging softwa

Serial Port

/

p——

HART232 Vortex

Communicator

Flowmeter

Communication Resisiance

200300 &

PiC 19 Vortex Flow meter and HART connection schematic diagram

Hart conFiGuration illuStration

RUN HART-CONFIG TOOL.exe

w

Output Curre

nt Correction

Set “Working Parameter”

v

Set "Vrtex Characteristic” Parameter

k4

Flowmeter Dynamic Condition

Set Qutput Characteristic

Customer

Correction

I

Cut Small Flow,Data Backup

nOTIcE:

must ltem

Set COM en!rarfé&,

Click “Check the address [ 7 after successful communcation, configuration software active all the
cperation interface;

In the interface of * flowmeter fine adjustment” —"current fine adjustment” | run cutput current correction.

Motice: this operation has marked before leave the factory, user no need to run again!

[n the interface of “Vortex Charactenstic” —"Working Parameter” set the measuring medium type, vortex
flowmeter caliber.  Motice: After chooze the medium tyoe and caliber, automatcally call default parame-
ter, configurate biggest working frequency zmallest output frequency biggest amplification facior flowmeter
coefficient K value. Set the equivalent output pulse factors. Also can set these parameters according fo
actural working condition.

In the interface of * Vortex Charactenstic” —"Vortex Characienstic” | set the flow type, medium condition
{mas stand condition density, pressure temparature or fluid operation density) and =0 on, it can =t the
product senal no. mformation. Motice: the reset of accumulated flow also in this interface.

In the interface of *flowmeter Configuration” —"Meazunng Range Set’, Set the unit of measuring range, me
range up fimit

In the interface of “flowmeter Configuration” —"Output Charactenistc” | set the damping;

In the interface of *flowmeter Configuration” — * Fault Protection” | set the write proteciion ard

alarm hmit.
Run 2~5 flowmeter K value correction.
In the interface of * Advance Function” —"Addiional Function™ | set small flow cut percentags.

Before the flowmeter leave the faciory, run "Data Backup® operation! 3o if the flowmeters moed up in site,
the factory data via input damping 96787

MUST CARRY oUT, EASY FoRgET oR MiSTAKE iTEM.
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6.7 Flow meter Button apply

While use the button, suggest follow the below operation process

Mzke sure current write protection iz © OFF", then change the setting is allowed.

EE n
SEi 01 Through “Page Up” and “Page Down” button, when the |eft comer display “507, input
o the operate code. Input the operate code “50°, enter 51", "Page Down” enter set
Set ] “Votex Caliber Menu”,

Select Correct Caliber and measunng medium type.

3at zuitable biggest and smafiest measurng frequency according to measurng

medium type and caliber. Motice: it can be decrease the messunng frequency range

according to actural needs.

Set the enlargement fimes accord to smalest measunng frequency | the minimum
gignall , usually around 300 is ok

Make sure accordmg to caliber and measuring medium,

‘ i | it | wmit |
H: ﬂEEd Ed, EEt {}2 ,03 | If needed, z=t the alarm ||mrt-|, umit is ).
3at the flow mode, the selection as belowr

Llg_0: Ligwd Volume, Lle_T: Ligwid Quality GAS_0: Gas Volume, GAS_T: Gas
set ﬁﬂ 4‘.‘ ! Cuality 5T [ Steamn Volume, ST _1: Steam Quality, 5T 2: Saturated Steam
: [ Cuglity | temperature Compensaton) ST_3: Saturated Steam Cuality | Pressure

i Compensation)
&B_'t 3 "05 ﬂﬁ’ Set instanecus fiow urnit and measurng upper mit, measurning the lower Fmit i 0,
.I. accumulated flow unit according to inztianeous flow unit.

According to the measuring medum type, the liquid set as 071 density), gas set as
(Tidensity), 0Blgas pressure), DM gas temperature)

!
; !fﬁﬂﬂ&d, Eet ﬁﬂl If needed, zat the small signal removal quantityl unit is Jo)
‘

If nEEdEd, SEt ) 1 1 j If needed, ==t damping time { unit 1z 5)

v
SEt “1 4“ Rezet the accumulated flow.

nOTIcE: must Item MUST CARRY oUT, EASY FoRgET oR MiSTAKE iTEM.

2. No. “52” | “04”means need set menu, display on the left corner of LCD.
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6.8 Flow meter button function detailed illustration

6.8.1 Button basic function illustration
Flow meter is “three button” operate mode, the basic function of three button as PiC 20:

Plc 20 Three button basic function

6.8.2 Flow meter entrance & exit

6.8.2.1 Entrance configuration

Under “NoRMAL WoRK” condition, press “z”, enter “ CoNFigURATioN” condition.
“CoNFigURATioN” parameter can set by “ No. iNPUT DiRCETLY” and “ MENU CHoiCE”.

6.8.2.2 Exit configuration

Under “CoNFigURATioN” condition, press “z”, exit “CoNFigURATioN”, enter “ NoRMAl WoRK”
condition.

NoTiCE: This flow meter record last time exit button set condition, press “z” can return to the last
time exit condition.

6.8.3 Parameter setting
Site setting parameter has two types, first is “ No iNPUT DiRECTLY” and “ MENU CHoiCE”.

6.8.3.1 “ NO. INPUT DIRECTLY” setting method.

- Press key M until it blink, it can change the setup.

- Press key M shortly, switch the sign.

- Press key S, shifting ,the first no. start blink, indicate amendable, press key M, no. plus one.

- Press key S again, can set the second no. to the sixth no., exactly same with the first no. setting.

- After set the sixth no. press key S, start to set decimal point. Five decimal point start the blink at
the same time, indicate to set the decimal point, press the key M shortly at this time, the decimal
point position switch cyclically.

- During the date setting process, it can press the key M for long time at any time to save the setting;
or press key z exit setting.
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For example, previous measuring range limit is 200, new input measuring range limit is 400. See

table 8.
Table 8

- First press“z”, enter button setting function. set measuring range up limit interface
- Press “M”, setting item move to front place; press “S”, setting - - -

item move to back place. When the left corner display “6”,indicate

the setting function is “ measuring range up limit”, see left PiC. 2 0 0 0 0 0

m'h
6

Press “M” for longer than 3s, enter setting measuring range up start setting measuring range up limit
limit function, at this time, the left sign position start blink,

indicate start setting. + 0 0 0 0 0

"mh
6

Press “M” at this time, it will switch between Setting negative no.(flowmeter should
“+”and “ -7, if display “ - ”,indicate the input will be negative no. not set the negative no.)

(data less than 0, vortex flow meter measuring range up limit must
be the positive no.)

200.000
m’/h

6
Press “S”at this time, the first “2” start blink, indicate can start setting highest position interface
input new data. - e .
m’/h
6
Press “M” continuously, until the highest position display setting highest position interface
“47!. _ _ _
m’/h
6
Press “S”, the second “0” start blink, indicate can input setting the second position interface
data. if needs amendment, press “M” then input new data. - -
09
6
Press “S”, No. from the second to the six blink in turns. it Setting the fifth position interface

can input the needed data.

400000
a m*/'h

Press “S” again, all decimal point blink, indicate can input setting the decimal point interface
decimal point position.
m’/h
6
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- Press “S”, the decimal point in the highest position start blink, Decimal point at highest position

indicate the current setting decimal point position
400000
m’/h

- Press “M”continuely , the decimal point position move to right.

Decimal point at expected position

400000
m*/h

6
While arrive at expected position, press “M” for 3s, finish setting measuring range up limit
the data setting. interface.
3
m’/h
6

6.8.3.2 Method setting of “Menu selection”

long Press the key M to the setting content flashing, indicating to change settings.

Short Press the key M , page up the option, or press the key S , page down the option.

During the process of the data setting, long press the key M to the setting content not flashing to
save the settings;

Illustration:

During the process setting, long press the key “M” for three seconds to save and end the data setting;
During the process setting, press the key “z” to exit the current settings without saving.

After completing or exiting the settings, stay at the current setting interface.

6.9 Parameter setting menu

H880 Series Vortex Flow Transmitter have 77 parameter items in total, when using the meter, the
user should set the parameters according to the specific circumstances. Parameters list as
following in Table 9 :
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Table 9 Parameters setting menu list

lower left set the variable set the method Remark

corner

“88”

character

display

01 write-protection long press the key oN/oFF

M to switch

02 low limit alarm Direct digital input unit:%

03 upper limit alarm Direct digital input unit:%

04 Flow mode menu selection llg_0: liquid volume
lig_1: liquid mass
gas_0: gas volume
gas_1: gas mass
sT_0: steam volume
sT_1: steam mass
sT_2: saturated
steam mass (Temperature compensation)
sT_3: saturated
steam mass(Pressure compensation)

05 instantaneous flow units | menu selection nm3/h,nm3/m,nm3/s, m3/d , m3/h, m3/m,
m3/s, /h ,/m, Us, t/d, t/h, t/m, kg/d,
kg/h,
kg/m, kg/s, g/h, g/m, g/s.

Remark:The cumulative flow units should
confirm according to the instantaneous flow
unit , seeing the <<instantaneous flow units
and

cumulative flow units correspondence table>>

06 Range up limit Direct digital input

07 UeEnsIty Direct digital input gas density (Unit: kg /m3)
liquid density (unit: g / cm3)

08 gas pressure(gage Direct digital input unit:kpa, measuring the liquid,there is no this

pressure) unit

09 gas Direct data input unit: °c measuring the liquid,there is no this

temperature(centig unit
rade)

10 little flow to Direct digital input Range: 0% ~ 20%

remove

11 Damping Direct digital input Range: 0 ~ 64s

14 A“u'”mdutvc o menu selection LCD displaying ACC-y, long press the key M

rese
c lative fl to realize the accumulative flow reset
umulative flow

15 ) Read only When the cumulative flow is over 9999999, the

times of . f f
overflows times of overflows add one.
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50

Operation code

Direct input

input **** 50,you can enter the setting to set from 51to 57.
input **** 50, you can enter the setting to set from 40 to 41.
input **** 50, you can enter the setting to set from 40 to 41.
input **** 62, you can enter the setting to set 62. input ****
63, you can enter the setting to set 63. input **** 70, you can
enter the setting to set 70~77

51

signal strength

Read only

CD display:

450.00

512 -1

including: 450.00 for the magnification
51 for the prompt

2 for the channel number

1 for the signal strength

52

Vortex caliber and
medium status

menu selection

choices: 15mm , 20mm , 25mm , 3Zmm ,40mm , 50mm ,
65mm , 80mm , 100mm , 125mm , 150mm , 200mm , 250mm
, 300mm ,350mm , 400mm , 450mm ,500mm , 600mm;
Remark: LCD displays d-15: 15mm When the medium type is
gas,the setting interface as follows:

d-25

52 GAS

When the medium type is liquid,the setting
interface as follows:

d-25

52 Llg

33

maximum
measurement
frequency

Direct digital input

Determined according to the measuring medium and caliber.
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54 minimum Direct digital input Determined according to the measuring medium and caliber.
measurement
frequency
55 maximum Direct digital input Suggestion is between 200 to 1000.generally is about 500.
magnification
56 meter Direct digital input Determined according to the measuring medium and caliber.
coefficient(K
value)
57 Coefficient of Direct digital input Input 1m3 corresponding to the number of output pulse
Output pulse
60 Five-point Direct digital input Among this ,P for the current frequency, Y for the K correc-
correction tion coefficient, the specific setting refers to item 6.2.
input frequency value, the lower right corner
shows Pi, i for 1,2,3,4,5.
if i = 1, the example interface as follows:
60 Pl
input frequency value, the lower right corner shows Yi, i for
1,2,3,4,5.
if i = 1,the example interface as follows:
60 Y1
40 4ma calibration calibration step:
long press the key“M”for three seconds to
enter the calibration;
Short press the key “M” to decrease the
electricity;press the key “S”to increase
electricity, the step is 12pA;
long press the key“M”for three seconds to
save calibration; or press the key “z”to exit
without saving.
41 20ma calibration
62 channel setting | menu selection There are three choices:ch_1, ch_2, ch_3.
CH_3 is the maximum magnification;
CH_1 is the minimum magnification;
CH_1 interface as follows:
62
Illustration:
CH1 is generally used for liquid measurement, which
corresponds to the configuration software, select x0 and x1.
CH_3 generally used for gas volume measurement, which cor-
responds to the configuration software, select x1, x2 and x3.
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63 mode setting menu selection There are four choices:F_1,F_2,F_3 ,F_4.
F_2 interface as following:
63
Illustration:
generally select F_2.
70 Temperature menu selection There are two choices:t_0, t_1.
collection mode t_0 expresses the manually input, according to
setting article 9 of the input table
t_1 expresses the automatic collection, which
needs to connect pt1000;
t_0 interface as following:
70
71 Pressure collection | menu selection There are two chices: P_0, P_1.
mode setting P_0 expresses the manually input, according to Article 8 of
the input table;
P_1 expresses the automatic collection, which needs to con-
nect the enternal pressure sensor;
P_0 interface as following:
71
72 low temperature | Direct digital input input the calibration electric resistance value,unit: Q
calibration
73 high temperature | pirect digital input Input the calibration electric resistance
calibration value,unit: Q
74 Pressurezero . digital input Input the calibration pressure value,unit:kpa
calibration
Pressure-full-peint
75 calibration Direct digital input Input the calibration pressure value,unit:kpa
little pressure to
76 remove value Direct digital input unit:kpa . .
If the measuring pressure value is less than the
“little pressure to remove value”,it is
considered to be Okpa.
77 Pressure migration | Direct digital input unit: kpa,
at any point Through inputting the reality pressure valve to
relize the migration of any point.
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Special illustration:

After Using the button to modify the “vortex caliber”, you must reset the “Maximum

measuring frequency” , “minimum measuring frequency” , “maximum magnification” and “meter
coefficient K” according to the caliber and measuring medium, or the meter may work abnormally.[if
you change the caliber through the configuration software, these parameters are automatically adjust
the default values

The set of frequency range , CH selection and manification is quite important for vortex to
work well or not, please carefully set according to the actual application.

H880 Series practical work range is: 70% of the lower limit frequency setting - 200% of maximum
frequency setting, frequency setting range requirement is not more than 1:30.

The user should set the frequency range reasonably according to the actual use conditions and other

conditions, especially in the vortex precession, inserted type vortex, or steam
measurements.

Magnification setting range is : 20 to 2000 times, which can be adjusted according to the
scene signal, noise, vibration, etc.

“Caliber” and “maximum measurement frequency”, “minimum measurement frequency”,
“maximum magnification” and “meter factor K”, measuring range relationship can refer to

Table I:

6.10 Common Parameter Illustration

6.10.1 Flow meter Coefficient K value confirmation.

Flow meter coefficient K value indicate the flow of how much pulse correspond to 1M3.

The configuration software default flow meter coefficient K value is confirmed according to the
occurrence of theoretical design. For different occurrence, the difference of this flowmeter
coefficient K value ( unit: 1/m3) is huge, need to input according to actual situation.

generally speaking, we can make sure the tested flow meter coefficient K value according to the
relationship of standard flow meter output pulse no. and tested flow meter output pulse no. in
fixed time.

6.10.2 Confirmation of user calibration flow meter coefficient value K and correction coefficient.
in different flow section, actual flow meter coefficient K value has some changes for vortex flow
meter. That is to say, when the flow is different, same quantity pulse actual corresponding
accumulated flow has some difference. in order to advance the accuracy of vortex flow meter, this
circuit board provide 2-5 point flow meter coefficient K value correction.

For example, for D=80MM vortex flow meter, the testing medium is liquid, the actual flow meter
coefficient value as table 10 in different flow section.

Table 10

<20hz 40 80 > 100
2200 2100 2100 2000
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Select the 4 point user calibration and in “VoRTEx CHARACTERISTiCS” | “WoRK PARAMETER”, the
flow meter coefficient K value is 2100, then the input correction data as table 11.

Table 11
Frequency K Correction Coefficient Calculation Formula
20 40 80 0.954545 2100/2200=0.954545
100 1 2100/2100=1
1 2100/2100=1
1.05 2100/2000=1.05

Combined above examples, it indicate the “K CoRRECTioN CoEFFiCiENT” of user calibration means,
use 2100 pulse as standard, when flow frequency is bigger than 100, every 2000 pulse will correspond
to 1m3 flow, so the instaneous flow is larger while calculate by 2100 pulse ( 2100-2000)/2000=0.05%.
the K correction coefficient will input 2100/2000=1.05

6.10.3 Equivalent pulse factor setting instructions

There are two ways to set the pulse factor through the HART software :
i the way to set 1m3 to the number of output pulse

ii the way to set one pulse to correspond the number of the m3.

because the calculation is based on the equivalent pulse through the meter factor K value corrected,
therefore, it will get higher accuracy when take the pulse test.

Through the key settings of 57, that is the number of output pulses o f1m3, comple the equivalent
pulse factor setting.

6.10.4 Instruction of original pulse output
if you need to output the original pulse, you can follow the following steps:

6.10.4.1 according to the current meter factor K value , setting the number of pulses output Of 1 m3,
namely setting the buttong “56” and “57” items to be equal numbers.

6.10.4.2 Through the HART configuration software to cancel the correction of the meter factor

K,or through the button to enter “60”, and set the five correction factors of K to be “one”.

output at this time is the original pulse signal. “ if you keep the meter coefficient K value correction,
the pulse accuracy will be much higer and more conducive to test.

6.10.5 Temperature pressure compensation illustration

6.10.5.1 Agreement

The pressure sensor adopt the diffusion silicon sensor, the temperature sensor use PT1000.

While correct the pressure sensor or set “ DEFAULT WoRKiNg PRESSURE” manually, both need input
“FIOWMETER PRESSURE”, and the unit is fixed as KPA. The relationship between absolute pressure and
gage pressure is : absolute pressure = gage pressure +101.325kpa.

While correct the temperature sensor or set the “ DEFAULT WoRKiNg TEMPERATURE” manually, input
unit fixed as °C.

6.10.5.2 Pressure sensor calibration

While carry out the pressure sensor calibration, must make sure “ PRESSURE ACQUiSiTioN METHoDS”
and “ FloW MoDE” as table 12.
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Table 12

The lower left corner | set a variable set the content

of “88” character

display

04 Flow mode Set one of the following : [The remaining

modes do not collect pressure]

gas_0 : gas volume ;

gas_1 : gas mass ;

sT_0 : Volume of steam

ST_1 : steam quality

ST_3 : Saturated steam quality ( Pressure
compensation )

automatic acquisition : P_1,
need an external pressure sensor

71 Pressure acquisition mode

Pressure sensors provide a two point calibration. Can pass HART configuration software under the
“advanced features” of “temperature pressure sensor” page to complete the calibration; or through
75 and 74 items manually enter the calibration pressure value, pressure calibration

The key process of calibration :

1) set up 04 and 07 items

2) Sensor give zero pressure , enter the 74 item,input the current pressure value (kPa) , and confirm ;
3) sensor give the full point pressure,enter 75 item , input the current pressure value (kPa) ,

and confirm ;

note : 74 and 75 items must be calibrated , to insure the correct collection pressure

6.10.5.3 remove the small pressure

if the small pressure signal is not stable , Can be set by buttons the 76th item of “little pressure to
remove value” (kPa), small stress removal. When measuring the pressure value is less than “a little
pressure to remove values,” as a 0 kpa

6.10.5.4 Pressure at any point of the migration

if fixed deviation exists on pressure value can be set by buttons the 77th item of “migration”
arbitrary point pressure (kPa) for the unit, at any point in the migration. input the actual pressure
value, eliminate the deviation.

6.10.5.5 The temperature sensor calibration
When calibrating the temperature sensor , must ensure that the “temperature acquisition mode” and
“traffic mode” as shown in table 13:
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Table 13

The lower left corner | set a variable set the content

of “88” character

display

04 Flow mode Set one of the following : [The remaining

modes do not collect temperature ]

gas_0 : gas volume ;

gas_1 : gas mass ;

sT_0 : Volume of steam

ST_1 : steam quality

ST_2 : Saturated steam quality ( temperature
compensation )

automatic acquisition : t_1, to be an ecternal
pt1000 ;

70 Temperature acquisition
mode

Temperature pressure provide 2 point calibration . Can use “1000”ohm “25000hm Resistance
to calibration .

Can pass the HART configuration software via the “Advanced Features” under the “Temperature
and Pressure complete the calibration ; or pass 72 and 73items imput manul calibration
Resistance,completer the remperature calibration .

The key process of calibration ;

1) set up 04 and 70 item ;

2) give low point Corresponding to the resistance value [such as : 1000Q ] , enter 72 ,
imput the current ( Q) ,confirm ;

3) give high point Corresponding to the resistance value [ such as : 2500Q ] enter 73

item , imput the current resistance value (unit : Q) , confirm ;

4) note: 72, 73 must be calibrated, in order to ensure the correct temperature acquisition.

Attached one : HART Configuration Tool manual
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