Model YF100
Vortex Flow-meter

Series of vortices will be shed alternatively from both sides of the shedder (that is a
cylindrical or triangular bar) when it is inserted in the fluids. Under certain conditions, the
frequency of shed vortices should be proportional to volume flow rate. Based on this principle,
the flow measurement could be carried out through measuring frequency of vortices by means
of vortex flow-meters.

Two versions are available: one has a built-in (integral) converter, and the other is used with
a remote converter.

The process technology and bottleneck equipment of vortex flow meter have been introduced
from Yokogawa Electric Corporation in Japan. Its features are as follows:

-Wide application-liquids, gases and steam can all be measured;

-High accuracy and wide flow range;

-Simple structure does not contain any moving parts, and its measuring sensor can not come
into contact with fluid. This feature ensures high reliability and easy maintenance;

-Indicator with wide angle (TBL) or digital totalizer (TBT. TBS ) could be attached.

Standard of this product: Q/YXBM 369-1999;

Inspecting regulation: JJG 198-94

OPrincipal Specifications

Fluids to be measured: Liquid, gas or steam
Measurable range: Reynolds Number within 5x1073 to 7x10%6

Normal Operating Range: Reynolds number within 2x10"4 to 7x1076 (for nominal sizes 25A to 100A)
4x1074 to 7x1076 (for nominal sizes 150A. 200A)

Note: In addition to Reynolds Number, there should be a limit for fluid velocity during measurement; the maximum
velocity for liquid is 7m/s, while maximum velocity for gas or steam is 75m/s; besides, minimum velocity is related
to density and viscosity of fluids (see ”Sizing” section).

Accuracy: (within normal operating range)

Liquid +1.0 % of reading

+1.0 % of reading ( velocity 35 m/s or less )

Steam +1.5 % of reading ( velocity 35 m/s to 75 m/s )

Note: This table shows the accuracy of Pulse Output version. In case of Analog Output, add up £0.1% of full scale
to the values shown above.

+0.2 % of reading.

For analog output, a screw-type span adjustment allows span to be adjusted in the
following ranges

0-1.1 m/s to 0-7 m/s (for nominal sizes 25A to 100A)

0-1.5 m/s to 0-7 m/s (for nominal sizes 150A. 200A)
0-11m/s to 0-75m/s (for nominal sizes 25A to 100A)
0-15 m/s to 0-75 m/s (for nominal sizes 150A. 200A)

5 s (with analog output converter).

Span Setting:

Liquid:

Gas or Steam:

Time Constant:




OQutput Signal:Analog: 4 to 20 mA DC, (2 wire system).Pulse: Voltage pulse, (3 wire system).
Low level: 0~2V

High level: Vs—Vd (Vd is related to load resistance. Refer to the figure below.)

(Vs: Input power supply voltage, Vd: Voltage drop)

Duty cycles: Approx. 50%
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Figure, Load Resistance vs. Voltage Drop Load Resistance (K0)

Nominal pulse rate and K-Factor

Nominal Size | Internal Diameter (mm) § Nominal K-Factor (Pulse/liter) Nominal Pulse Rate

Hz/m3/h

Power supply Voltage: Analog Output: 12 to 45 V DC
Pulse Output: 12 to 30 V DC

Process Temperature Limit:-40~300C
Process Pressure Limit: —0. 1Mpa to flange ratings

Pressure Loss:

At velocity of 7m/s by water, AP=0.054 Mpa
At velocity of 75m/s by atmospheric air, AP=8.1 kPa
(For the relationship between pressure loss and actual flow rate, refer to the figure below.)
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Actual Gas and Steam Flow Rate m 3/h
Ambient Temperature —40 to 80°C
Limit: —20 to 60°C (Explosion-proof type or with indicator)
—10 to 60°C (With totalizer)
Ambient Humidity: 5% to 95% relative humidity
Material: Body: SCS14 stainless steel

Shedder Bar: SUS329J1 Duplex stainless steel
Converter Case: AC3A-F aluminum alloy

Enclosure Classification:

IPX6

Explosion-proof
Structure:

dIIBT4 Explosion Isolation Type

Signal Cable:

Model YFO11 cable, used to connect remote detector and converter with its

maximum length no more than 20m, and durable temperature within -40 to 150°C

Electrical Connection:

G1/2"cylindrical pipe thread

Option Specifications:

1) Built-in indicator: Only suitable for analog output; 0 to 100% linear division
with scale length about 130 mm; 250° wide angle indication with its accuracy
being 1.5%; Weight: 0.8 kg additional; Code: /TBL. 2) Built-in totalizer: Suitable
for both analog and pulse output versions; Six digit LCD display for accumulative
flow; Totalizer value being protected by built-in battery in case of power failure;
Weight: 0.5 kg additional; Code: /TBT. 3) Built-in Totalizer: with built-in power,
supply battery; Without retransmission output; Weight: 0.6 kg; Code: /TBT-G; 4)
Built-in Display: Suitable for both analog and pulse output versions;
Simultaneously displaying instantaneous flow rate and total flow; (For detailed
features and wiring connections, see YF/TBS sheet.)

oModel and its Suffix Code

YF100 Vortex Flow-meter

Model Suffix Code description
YF102 | . Nominal Size 25A (without flange)
YF104 | ... Nominal Size 40A (without flange)
YF105 | ... Nominal Size SOA (without flange)
YF108 | ...l Nominal Size 80A (without flange)
YF110 | Nominal Size 100A (without flange)
YFI115 | Nominal Size 150A (with flange)
YF120 | . Nominal Size 200A (with flange)
-AL..... Integral type (Liquid)
Converter -AG..... Integral type (Gas or steam)
-NN..... Remote converter type
N T 4 to 20 mA DC output (Integral type)
Output signal P Pulse output (Integral type)
N Remote converter type




Process Connections

complywith Clo.ooonao. PN1. 6MPa
GBI113RF (G PN4. OMPa
and GB119RF
Style Code -CD......... Style CD
Explosion-proof /ISF Explosion Isolation type

structure

%  Optional components should be specially ordered.

YFA11 Vortex Flow Converter (Remote type)

Model Suffix Code description
YFALIL . weeecee.. | Vortex Flow Converter
Measured Fluid _-é """"" Liquid Gas or Steam
_ ——— ————« ——~—__{
Output Signal IS) """""" 4 to 20 mA DCPulse
-02......... Nominal size 25A (without flange)
04......... Nominal size 40A (without flange)
Flow-meter -05......... Nominal size S0A (without flange)
Nominal Size -08......... Nominal size 80A (without flange)
-10......... Nominal size 100A (without flange)
-5, Nominal size 150A (with flange)
20......... Nominal size 200A (with flange)
Style Code -CD......... Style CD
Explosion-proof . .
structure /JSF Explosion Isolation type

% Optional components should be specially ordered.

YFO11 Signal Cable (Remote type)

Model Suffix Code description
YFO11 . eeeece.....  |Signal Cable
Cable End :(1) """"" Without end finish?¢ With end finish
-05......... Sm
-10......... 10m
CableLength | 45 7" 15m
-20......... 20m
Style Code -CD......... Style CD

oTypical Measuring Range

‘Water Flow Rate

Nominal Size

Measurable Flow Rate (m3/h)

Normal Operating Flow Rate

(m3/h)
40A 1.6~31 2.6~31
50A 2.6~51 3.3~51
80A 5.0~99 5.0~99
100A 8.8~170 8.8~170
150A 19~380 19~380




200A | 39~680 | 39~680 |

Note: This table is based on standard conditions of 20°C and 1000 kg/m3 as its density (y).
Measurable flow rate is calculated from the velocity (0.35 to 7 m/s, and 0.4 to 7 m/s
in case of 25A or 200A).

* Air Flow Rate at selected Pressures

Minimum and Maximum Measurable Flow Rate (Nm3/h)

Nominal Flow Rate
Size

25A
Maxinum
40A Mininum [26.3(29.9)

50A Minimum
Maxinum

Maxinum
Minimum 147 206 252 350 457 558 655 884 1100 1310

100A

Minimum| 322 470 647 970 1270 | 1550 | 1820 | 2450 | 3050 | 3610

150A

19800 | 27700 | 35700 | 36500 | 36500 | 36500 | 36500

21500 | 35600 | 49200 | 49200 | 49200 | 49200 | 49200 | 49200

Note: 1) All listed pressures are gauge pressures at process temperature of 0°C.

2) All listed flow rates have been converted to standard conditions STP (0°C,1 atm.)

3) Maximum flow rate is the lower of values obtained from 75 m/s or Reynolds number.

4) The values in parentheses show minimum linear flow rates (Re=20000 or 40000), which are higher than the minimum
measurable flow rates; while the others are the same as the minimum linear flow rates within the normal operating
range.

» Saturated Steam Flow Rate at Selected Process Pressure

Nominal Flow Rate Minimum and Maximum Measurable Flow Rate (kg/h)

Size | Limit
5sA

Minimum

50A

Maxinum

Maxinum

Minimum

150A

19000 | 23000 | 32900 | 43000 | 48000 | 49000

19500 | 26900 | 34000 | 41300 | 56400 | 58300 | 60100 | 61600

Note: 1)Maximum flow rate is the lower of values obtained from 75 m/s or Reynolds number.
2)The values in parentheses show the minimum linear flow rates (Re=20000 or 40000),



which are higher than the minimum measurable flow rates; while the others might be
the same as the minimum linear flow rates within the normal operating range
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oSizing

Sizing could be done with the help of "Technical Information" and "work sheet". Based on actual fluid conditions,
the measurable range and the accuracy guaranteed range could be calculated. After that, the most suitable size can
be determined.

Measurable minimum flow velocity: Reynolds number must be 5000 or more. Select the larger value of flow
velocity obtained from Figure-a (relationship between minimum flow velocity and density) and Figure-b
(relationship between velocity and kinematic viscosity).

Accuracy guaranteed minimum flow velocity: Reynolds number must be 20000 or more (40000 or more for
150A and 200A). In the same way, select the larger value of flow velocity obtained from Figure-a or Figure-b. But
Figure-b shows the curve of Reynolds number 5000. For Reynolds number 20000 (40000 at 150A and 200A),
relevant value should be four times (eight times) the flow velocity obtained from figure-b.

The method of calculating the measurable range and the linear range are shown in the tables below.

‘Range of Measurable Flow Velocity

Medium Minimum flow velocity Maximum flow velocity

Larger value of flow velocity obtained

Liquid from Fig.-a and Fig.-b 7m/s
Gas- Value obtained from Fig.-a Smaller value bet.ween 75m/§ and the velocity
Steam obtained from Fig.-c

‘Range of Accuracy Guaranteed Flow Velocity

Medium | Minimum flow velocity | Maximum flow velocity |
”

Larger value of velocities obtained from Fig.-a or

Gas. Fig.-b times 4 (For 150A and 200A, Fig.-b times 8) Smaller value between 75 m/s and
Steam the velocity obtained from Fig.-c
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Fig.—a: Relationship between Minimum Velocity and Density
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CJEXTERNAL DIMENSIONS

* Integral Type



With Indicator or Totalizer

Ebectrical Connaction Hale 1
Termimal Caver

3
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(25A, 40A)

With Indicater or Totalize
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(50A. 80A. 100A)

With Indicator or Totalizer
w116 Electrical Cannectian Hole

é Ef”ﬁ? | Terminal Cover

should accord

with flange
standard
O
T
S

Nominal
Size

80A 238 71.0 127 100 10
100A 253 93.8 157.2 120 13.4
150A 272 138.8 270 44

200A 304 185.6 310 58




* Remote Type

(50A, B0A, 100A)



3 Electrical Connection Hole

Wumber and diameter
< of Hales ehould be
flange standard
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(150A. 200A)

80A 226 71.0 127 100 9.0

3
200A 292 185.6 310 57

150A | 260 | 1388 | | 270 | 43 |

* Converter of Vortex Flow—meter

With Indicator or Totalizer

115
Electrical ! - 158

cannection
Hales
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Weight (2.6 kg)

[ORelated Instruments

*Digital Flow totalizers

Model Function description

XSJ-39A(1. |Simultaneously displaying momentary flow rate and total flow;4 to 20 mA




K)

XSJ-39B(I)

XSF-40A

output; flow control for fixed displacement is feasible.

Total flow and flow rate display; 4 to 20 mA output; with error less than
+0.1%; compact structure; LED or LCD display selectable; power-off
protection durable over five years.

Accumulating total flow and indicating momentary flow rate;0 to 10 mA or 4
to 20 mA output.

SXP-3113

XSK-10B

Modular design; compensating for temperature . pressure  as
desired;displaying total amount. momentary rate and its percentage of mass
or volume flow; 0 to 10 mA or 4 to 20 mA output; also usable
foraccumulating and indicating gas flow.

Digital flow controller for fixed displacement, used for proportionalbottling;

displaying flow rate and total flow of liquid.

OOrdering Instructions

Please specify the following items when ordering:
* Model. suffix codes and options.

* Flow conditions:

.Maximum and normal operating
.Maximum and normal operating

.Deviation factor

N oM@ o 00 T D

.Fluid name, or gas composition
.Maximum scale reading, normal flow rate and minimum flow rate

temperature.
pressure.

.Density at normal operating conditions.
.Viscosity at normal operating conditions.
.Relative humidity at normal operating conditions (wet gas only).

. (only for gas, omission not allowed).

OTerminal Configuration and Terminal Wiring Diagrams

1.Wiring of Integral Type

* Wiring for Analog Output Type

T 24V DC

-
R Recorder
(1 te 5V DC input)

Vortex Flow-meter

T 24V DC

rees ¥
Recorder

£ {4 to 20 mA DC input)

Note: If customer selects the flow meter of analog output type, and temporarily uses only

local display with current signals not in use, a load resistance of 250~300 Q should

” n

be connected between the terminals “p” and .

* Wiring for Pulse Output Type




Vortex Flow-meter

FPower
Supply AL Fal
iPulsa Receivar ....../ P

Shielded Triplex Cable
(with wire resistance less than 500)

2.Wiring of Remote Type

* Wiring for Analog Output Type

Vortex Flow Converter

¥FO11
Signal
Cable
-u' L 3
24V DC
. 4
H Recorder
: {1 to 5V DC input)

[ T 24vDC
-
LT L
Recorder
"m L3 {4 to 20 mA input)

Note: If customer selects the flow—meter of analog output type, and temporarily uses only

local display with current signals not in use, a load resistance of 250~300 Q should

” 7

be connected between the terminals “p” and .
* Wiring for Pulse Output type

Vortex flow Converter

YFO11 -
Bignal
Power
Cable +
== == Supply
H | -:t
he Pulsa Recaiver

Shielded Triplex cable
with wire resistance less than 500

EX o

Vaortex Flow-meter

e

Note: After the signal cable has been connected, the shield cover must be mounted on, so as to guard against outside
interference.
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