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OVAL

Excellent Vortex Flowmeter
SMART TYPE EX DELTA
SMART TYPE EX DELTA «DIA

m GENERAL

The smart type EX DELTA has newly been developed
being added the following smart functions onto the existing
standard type EX DELTA.

i.e. various conversion computing, intelligent functions
those of setting, changing, self-diagnosis and loop check
with calling of range and every factor to be entried.
Furthermore, additionally provided communication function
utilizing a Smart Communication Unit (EL2300), can execute
those operations such as setting and calling of each parameter
and also communication with an upper ranked computer.
There are two types of the sensors, one is fixed type and the
other is replaceable type. In case of the latter, check and
replace are possible without interrupting of metering flow.

m FEATURES
1. Materialization of 2 wires transmission system for cost
reduction and simplification of a system to be applied.

m GENERAL SPECIFICATIONS
e EX DELTA Meter Body

w/Totalizer

w/Totalizer

2. Ease to data setting.

3. Maintenance cost saving means increasing of security
operation.

4. Maintenance operation such as range and parameter
setting, and calibration can be performed.

Item

Description

Sensor type Fixed sensor

Fixed sensor Replaceable sensor

Nominal size 10,15, 25, 40, 50, 80, 100, 150mm

50, 80, 100, 150, 200, 250, 300mm| 50, 80, 100, 150, 200, 250, 300mm

Body style Wafer type

Flanged type(RF is standard) Flanged type (RF is standard)

Flange rating

JIS 10, 16, 20, 30K

ANSI/JPI 150, 300

St'd. connecting pipe

Nominal wall thickness Sch. 40

Applicable fluid

liquids, gases and steam"1

Flow range

See flow range table (P4, 5)

Operating temp. range

—30~+300°C
Nominal size 200~300mm with flange material SFVC2A---0~300°C
(Temp. limitation depends on the flange material used)

Standard type :—30~+300°C
High temp. type :—30~+420°C
However, Min. temp. for Nom. size,200~300mm is
specified as 0" due to limitation in material component

Max. operating pressure

Depends on flange rating (Design pressure :5.00MPa)

Accuracy

Select one from the following two ranges according to the given operating conditions
@ +1% of indicated reading or better ”
(" 1 In analog output, +0.1% of full scale is added)

@ +1% of full scale or better 02

Repeatability

+0.2% or better

— SCS14A SUS316 or SCS14A

-g Body Nom. size 10mm:-:-SCS14A+SUS316 (Nom. size 200~300mm:---Flange material is SUS316 or SFVC2A.)
©| Bluff body (Delta shaped) SUS316 or SCS14A

= Adapter SUS304 or SCS13A

Instauration

No restrictions to cause loss of accuracy on physical orientation
(Maintainability and waterproof work for cable entry should be taken into consideration)

Coating color (Measuring Pipe)

Nominal size 10~300mm :Remains unfinished (because of stainless steel material)
Nominal size 200~300mm :Diallyl phthalate resin finished Munsell 7.5G7/2.5 (SFVC2A only)

U1:With 10mm,steam measurement is unacceptable. "2: Accuracy of 10mm in nom.size is £2% or better with respect to the max. rated flowrate.

« EXDELTA-DIA Meter Body

Item Description
Sensor type Fixed sensor Fixed sensor Replaceable sensor
Nominal size 15, 25, 40, 50, 80mm 50, 80mm 50, 80mm

Body style Wafer type Flanged type (RF is standard.) Flanged type (RF is standard.)
Flange rating JIS 10, 16, 20, 30K ANSI/JPI 150, 300
2| Body SUS316 or SCS14A
5 Bluff body (Diamond shaped) SUS316
g Adapter SUS304 or SCS13A
) No restrictions to cause loss of accuracy on physical orientation
Installation

(Maintainability and waterproof work for cable entry should be taken into consideration.)

Finish (Measuring Pipe)

Remains unfinished (because of stainless steel material)
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m CONVERTER SPECIFICATIONS

Item Description
Model PA25(No Display) PA25S (w/Totalizer, Digital Indicator)
Select one of the followings :
Mounting ®Integral with flowmeter

2Separate type (installed on 2” pipe)
Waterproof construction | P66 (dusttight/weathertight)-IEC/EN 60529, JIS C 0920 -- NEMA TYPE 4X
Select one of the followings :

Explosionproof construction | (MNon-explosionproof construction (®Flameproof construction FM:Class 1, Div.1 Groups B, C & D
(@Flameproof construction TIIS: ExdIB+H2T4 @Flameproof construction CSA:Class 1, Div.1 Groups B,C & D
) Non-explosionproof construction : —40~+80°C Non-explosionproof construction : —20~+60°C
Ambient temperature . . o . . o
Explosionproof construction :—20~+60°C Explosionproof construction : —20~+60°C
Ambient humidity 5~100%RH without dew condensation
Material Aluminum alloy

Finished in baked melamine
Finish Munsell 7.5G7/2.5 (Cover : Munsell 10G5/5.5)
Current signal 2 wires system (Both as Power line) Select one of the followings : g
(DScaled pulse Pulse level : 0/1=4/20mADC Pulse width : 10~1000ms (St'd : 50ms)
(@Unscaled pulse (Vortex synchro-nized pulse) Pulse level : 0/1=4/20mADC Pulse width : 200us
(®Analog 4~20mADC at 0~FS Time constant : 0~100s (St'd : 2.5s)
Display : 7 segments LCD
Content : One of the following 4 ways display is possible with
switching over of an internal switch or a EL2300
(DTotalizing flow throughput : 6 digits
Unit of totalizing : Same as scaled pulse output
Unit of flow rate indication : Refer to "2
+ Upon power interruption, Totalized countsare held by non-
volatized memory
Display * Totalized counts are resettable by an internal switch or
(Option) EL2300
(@Actual instantaneous flow rate :
7 digits (3 1/2 digits are effective)
Unit of flow rate indication : Refer to 72
(3% Instantaneous flow rate :
Unit of display : % FS
Discrimination : 0.1%
Full scale : Same as that of analog output
@8 scaled % Bar graph
Display : % FS
Full scale : Same as that of Analog output
12~45V DC (See Load Resistance Range curve) NOTE: Ifyou connect OVAL communication unit EL2300,use a
power supply below 35V DC.
Cable entry G1/2 internal threads (Flameproof construction TIIS converter is furnished with pressuretight gasked lead-in)
In case of FM/CSA approved flameproof construction, an NPT1/2 female adapter is bonded in place.
Converter to receiving instrument : 1.25mm’ Min., 2-conductor shield cable
Cable "1 Sensor to converter : 1.25mm’ Min., 3-conductor shield cable (applicable to separate type)
Finished cable outside diameter : Non-explosionproof ¢13.5mm Max Flame-proof ¢ 8.5~ ¢11mm
Converter to receiving instrument : 1km Max
Sensor to converter : 200m Max (applicable to separate type)

Housing finish

Output

Power supply

Transmission length

Communication HART Protocol Communication “3

+ Actual flow rate computation (Liquid, Gas, Steam)

Computation } ]
+ Temp./Press. correcting computation (Gas)

Y1: Use cables heat resistant to 70°C or higher.

Y2 : Unit of Totalized flow counts of Flow and Instantaneous Flow rate Indication can be selected from following table.

Unit of Instantaneous Flow rate Computation
Unit of Totalized Flow Actual Flow Temp./Press Correcting

L/min, L/h, m* min, m*h, kL/min, kL/h
L, m’, kL O O
L/min (normal), L/h (normal), m*min (normal), m°h (normal),
L (normal), m’ (normal) O O
g/min, g/h, kg/min, kg/h, t/min, t/h
g, kg, t O O
ton (US)/min, ton (US)/h
ton (US) O O

3 : In case a specification for Pulse output is given, Communication function is available only under the following conditions:
(DDuring flow interruption  @Upon Power “ON” (Continuous communication is available if stared within 15 sec. after Power “ON” )
4 : If you desire to transform the factored or unfactored pulse output into an open collector output consult the factory.

o Guidelines to set the analog output and indicator full scale are given below: 3 times the minimum flowrate =Full scale = 1.3 times the max.
flowrate. For minimum and maximum flowrates, refer to the section "Flow Ranges." If you want to set up a full scale outside the range above,
consult the factory.
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*Flange Rating and Max. Operating Pressure (MPa)
Nominal size 10~300mm(with material SUS316 or SCS14A)

Flange Rating
Operating Temperature JIS10K JIS16K JIS20K JIS30K ANSI/JPI 150 ANSI/JPI 300
Below 220°C 1.18 1.96 2.45 451 1.23 3.20
220~300°C 0.98 1.77 2.26 4.22 1.02 2.91
300~350°C — 1.57 1.96 3.82 0.84 2.80
350~420°C — — — 2.94 0.56 2.72

Nominal size 200~300mm(with flange material SFVC2A)

Flange Rating
Operating Temperaiure JIS10K JIS16K JIS20K JIS30K ANSI/JPI 150 ANSI/JPI 300
Below 220°C 1.18 2.45 3.04 451 1.32 4.31
220~300°C 0.98 2.26 2.84 4.22 1.02 3.87
300~350°C — 2.06 2.55 3.82 0.84 3.70
350~420°C — 1.57 1.96 2.94 0.56 2.88

«Acceptable Load Resistance Range

12 1725 24 33 45
Power Supply Voltage:E (VDC) —=

_E-12vDC
RL=51mA
L 741 et ieiieieieiieiaiel Attty
@ 1000 --===========-===-----
2 []: Operation Range
§ ) R\ : Communication Range
Al '
] U
o
g 250(------------ : : (Ifyou connect OVAL communication unit EL2300,
- /: E ' use a power supply below 35V DC

)

«Ambient Temperature Range
If the fluid temperature exceeds 125°C, derate according to the diagram below.

® Fixed Sensor Type ® Replaceable Sensor Type

Fluid Temperature ('C) ——»= Fluid Temperature (C) ———»

807 807
Non-explosion-proof Spec. Non-explosion-proof Spec?
T 60+ N S T 601 O N\ S
s 4o 8 404
g. 20- Operating Range g. 204 Operating Range
£ o o
c [ =
3 —20 3 —20
£ N £
T B 50 100 1t o m 2% 0 50 100 180 200 250 300 350 400
8 0 50 100,450 200 250 300 108 %0




m SCALED PULSE UNITS AND TOTALIZRD INDICATED UNITS

The table below shows the scaled pulse units and  conversion into units other than volume flow rate, such as
totalized indicated units in volume flow rate. For fixed  normal flow rate, determineit by referring to Tables A through H.

Appli- ; ; E Nom. Meter Factor converter PAZS
cable Nommial Size Max. Rate m*/h : e Output ID:req. Scaled Pulse unit
Fluid mm (inch) (Unscaled pulse freq., Hz) _ (Hz) 1
(Nom. unscaled pulse unit) Min. Standard Max.
10 (3/8) 2.8 (453.8) 0.001714 162Q 0.1L/P 1LP 100 L/P
15 (1/2) 6.0 (312.2) 0.005338 52.0Q 1LP 10 L/P 100 L/P
25 (1) 20 (344.3) 0.01613 17.2Q 1P 10 L/P 1 m¥pP
40 (11/2) 48 (292.7) 0.04556 6.10Q 10 L/P 100 L/P 1 m¥P
50 (2) 79 (219.2) 0.1001 2.78Q 10L/P 100 L/P 10 m¥/P
é 80 (3) 172 (143.6) 0.3328 0.835Q 10L/P 100 L/P 10 m¥/P
E 100 (4) 296  (108.7) 0.7567 0.367Q 10 L/P 100 L/P 10 m¥/P
150 (6) 645  (74.0) 2.422 0.115Q 100 L/P 1 m3/P 100 m¥/P
200 (8) 1130 (44.7) 7.021 0.0396Q 100 L/P 1 m3P 100 m3/P
250 (10) 1750 (35.9) 13.54 0.0205Q 1 m¥P 1 m¥P 1000 m¥/P
300 (12) 2510 (30.0) 23.24 0.012Q 1 m¥P 1 m¥P 1000 mé/P
10 (3/8) 8.5 (1378) 0.001714 162Q 1LP 10 L/P 100 L/P
15 (1/2) 33 (1717) 0.005338 52.0Q 1L/P 10 L/P 100 L/P
25 (1) 130  (2339) 0.01613 17.2Q 10 L/P 100 L/P 1 m3P
40 (11/2) 290  (1768) 0.04556 6.10Q 10 L/P 100 L/P 1 m3P
50 (2) 490  (1360) 0.1001 2.78Q 100 L/P 1 mé/pP 10 m¥/P
% 80 (3) 1380 (1152) 0.3328 0.835Q 100 L/P 1 mé/pP 10 m¥/P
© 100 (4) 2370 (870.0) 0.7567 0.367Q 100 L/P 1 m¥P 10 m¥/P
150 (6) 5160 (591.8) 2.422 0.115Q 1 m¥P 10 m¥P 100 m¥/P
200 (8) 9100  (360) 7.021 0.0396Q 1 m¥P 10 m¥/P 100 m3/P
250 (10) 14000 (287) 13.54 0.0205Q 1 méP 10 m¥/P 1000 m¥P
300 (12) 20100  (240) 23.24 0.012Q 1 mé/P 10 m¥/P 1000 m¥P

m EX DELTA-DIA FACTORED PULSE UNITS

Nominal Size Max. Rate m?¥h Nom. Meter Factor Correction pulse unit o
mm (inch) (Unfactored pulse freq., Hz) (L/P) Minimum Standard Maximum
15 (1/2) 6.0 (322.5) 0.005168 1L/P 10 L/P 100 L/P
25 (1) 20 (375.4) 0.01480 1LP 10 L/P 1 m3pP
40 (11/2) 48 (242.4) 0.05500 10 L/P 100 L/P 1 m3/P
50 (2) 79 (190.7) 0.1151 10 L/P 100 L/P 10 m3/P
80 (3) 172 (121.1) 0.3946 10 L/P 100 L/P 10 m3/P

Note: Unit of a built-in totalizer is same as the correction pulse unit.



m FLOW RANGES
e Liquid Service

Select the minimum flow rate from Table A (based on Sp. Gr.) or

Table B (based on viscosity), whichever is greater.

Table A (based on specific gravity): EX DELTA Unit in m¥h
. Sp_ G Minimum Flowrate Max. Rate
Size mm 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
10 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 2.8
15 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3 6
25 1.0 0.9 0.9 0.8 0.8 0.7 0.7 0.7 20
40 1.7 1.5 1.4 1.3 1.3 1.2 1.2 1.1 48
50 2.7 25 2.3 2.2 2.1 2.0 1.9 1.8 79
80 6.0 55 5.1 47 46 46 46 4.6 172
100 11 11 11 11 11 11 11 11 296
150 33 33 33 33 33 33 33 33 645
200 68 62 57 54 50 48 46 44 1130
250 149 136 126 118 111 106 101 96 1750
300 214 195 181 169 159 151 144 138 2510
Table A (based on specific gravity): EX DELTA-DIA Unit in m¥h
Nominal e S5 Minimum Flowrate Maximum
mm (inch) - Gr. 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Flowrate
15 (1/2) 0.6 0.6 0.5 0.5 0.5 0.4 0.4 0.4 6
25 (1) 1.4 1.3 1.2 11 11 1.0 1.0 0.9 20
40 (1-1/2) 2.4 2.2 2.0 1.9 1.8 1.7 1.6 1.5 48
50 (2) 3.8 35 3.2 3.0 2.9 2.7 2.6 25 79
80 (3) 8.4 7.6 7.1 6.6 6.2 5.9 5.7 5.4 172
Table B (based on viscosity) Unit in m*/h
Size K. Viscos; Minimum Flowrate
mm | Accuracy Sty 1 2 3 5 10 15 20 25 30 40
10 +2%FS 0.3 0.4 0.6 1.1
15 +1%RD 0.8 1.6 2.4 3.9 Beyond Measurement
+1%FS 0.4 1.2 1.8 2.9
o5 +1%RD 1.6 3.1 4.6 7.6 16
+1%FS 18 5.9 11 15 19 |
20 +1%RD 24 | a7 7.0 12 24 35
+1%FS 2.8 6.5 14 22 29 \ 35
o +19%RD 30 | s0 9.0 15 30 45 60
+1%FS 3.6 7.1 15 24 34 42 59
80 +1%RD | 89 14 23 45 67 89 110 130
+1%FS 11 16 26 38 53 82
100 +1%RD | 12 18 | 29 58 87 120 150 180 230
+1%FS 14 21 28 45 55 96
150 +1%RD | 43 86 130 170 220 260 340
+1%FS a1 51 61 100
200 +1%RD 113 170 230 280 340 450
+1%FS 68 81 110
250 +1%RD 140 210 280 350 420 560
+1%FS 140
300 +1%RD 170 250 340 420 500 680
+1%FS 180 230

« In the shadowed arear—, determine on the basis of specific gravity (Table A).

« RD : Reading, FS : Full Scale




e Gas Service

In this table, flow rates are specified in [actual] base. Therefore, in case of [normal] base, make it sure to convert the
flow rate to [actual] condition and determine the flow range and the nominal diameter based on this table.

civo 5 Minimum flow rate (m3h) Max. flow rate
mm Accuracy ehs:kg/m3 | 0.38 | 0.7 1.2 2.0 3.6 6 11 19 34 (60) (m3h)
10 +2% of Full scale 45 33 26| 2.2 1.8 15 13 11 0.9 0.7 85
15 +1% of Reading — — 12 | 7.2 4.0 3.2 2.6 2.2 1.8 1.5 33
+1% of Full scale 9.40 | 6.90 | 5.40 4.6 3.8 3.2 2.6 2.2 1.8 1.5
. +1% of Reading 68 37 22 13 10 8 7 6 5 4 130
+1% of Full scale 23 17 13 12 10 8 7 6 5 4
40 +1% of Reading 110 57 33 20 16 13 11 9 8 6 290
B +1% of Full scale 39 29 23 19 16 13 11 9 8 6
: 50 +1% of Reading 110 73 43 31 26 22 18 15 12 10 490
2 +1% of Full scale 63 46 37 31 26 22 18 15 12 10
S| go +1% of Reading 200 | 108 80 67 56 47 38 32 26 22
= +1% of Full scale 140 | 101 80 67 56 | 47 38 32 26 22 | 1100( 1380)
100 +1% of Reading 260 | 174 | 140 | 115 95 80 66 55 45 37
+1% of Full scale 240 | 174 | 140 | 115 95 80 66 55 45 37 | 1850( 2370)
150 +1% of Reading 520 | 380 | 300 | 260 | 210 | 180 | 150 | 120 | 110 | 110 | 4180( 5160)
200 +1% of Reading 900 | 670 | 520 | 440 | 370 | 310 | 250 | 250 | 250 | 250 | 7000( 9100)
250 +1% of Reading 2000 | 1470 | 1120 | 980 | 800 | 680 | 560 | 490 | 490 | 490 [10500(14000)
300 +1% of Reading 2900 | 2100 | 1600 | 1400 | 1150 | 970 | 840 | 840 | 840 | 840 |15000(20100)
Type of Gas Dens. kg/Nm3 Gas pressure (MPa[gauge)) at 20°C Gas viscosity
Acetylene 1.175 — — 0 0.08 | 0.23 | 055 | 0.9 1.65 | 3 — 0.00943 (mPas)
Argon 1.785 — — — 0.02 | 012 | 0.26 | 055 | 1.05 | 2 3.6 0.007
Ammonia 0.771 — 0 0.07] 021 | 042 | 0.75 | 1.45 | 255 | 4.6 — 0.0092
Carbon Monoxide 1.250 — — 0 0.07 0.21 0.42 0.85 1.55 2.8 — 0.0166
Ethane 1.357 — — 0 0.06 | 0.18 | 0.37 | 0.8 1.4 2.6 — 0.0085
_ |_Ethylene 1.264 — — 0 0.07 | 0.21 | 042 | 0.85 | 155 | 2.8 — 0.0097
al_Air 1.293 — — 0 0.07 | 0.20 | 0.4 0.85 | 1.5 2.7 — 0.017
*» |__Oxygen 1.429 — — 0 0.05 | 017 | 0.35 | 0.75 | 1.35 | 25 4.4 | 0.0192
S |__Hydrogen 0.0899 0.35 | 0.73 1.33] 2.3 4.2 — — — — — 0.0084
& [_carbon Dioxide 1.977 — — — 0.01 | 0.1 0.23 | 05 095 | 1.7 3.3 0.0138
Nitrogen 1.251 — — — 0.07 | 021 | 042 | 0.85 | 1.55 | 2.8 — 0.0166
City Gas 0.802 — 0 0.06] 0.17 | 0.38 | 0.7 1.4 2.45 | 45 — 0.01
Natural Gas 0.828 — 0 0.06] 0.16 | 0.37 | 0.68 | 1.35 | 2.4 4.3 — 0.0107
Freon-12 5.533 — — — — 0 0.02 | 012 | 0.27 | 056 | 1.1 0.0127
Propane 2.020 — — — 0.01 | 0.09 | 0.22 | 0.49 | 0.9 1.7 3.2 0.0075
Butane 2.703 — — — 0 0.04 | 0.14 | 0.34 | 0.65 | 1.2 2.4 | 0.0069
Methane 0.717 — 0 0.08] 0.2 044 | 0.8 155 | 2.8 — — 0.0103

Note: In nominal size 15mm, figures marked © indicate +2% of Full scale Figures in brackets ( ) in the max. rate indicate with +1.5% of readings.
Accuracy of 10mm in nom.size is £2% or better with respect to the max. rated flowrate.

How to Determine the Minimum Flow Rate

Find a value nearest (lower side) to the applicable gas pressure in
Table D, follow the same column upwards and find a value
intersecting the desired nomina size in Table C for the minimum
flow rate. If is desired to determine the minimum flow rate more
accurately, calculate it as follows:

EXAMPLE 1

Find the minimum flow rate where: Fluid:Air, Temperature:20C,
Pressure:0.5MPa (gauge) and nominal size: 80mm.

SOLUTION:Minimum flow rate at 0.4MPa and 0.85MPa of air with
respect to nominal diameter 80mm in Table D are 47m*h and
38m°h, respectively, from Table C. The minimum flow rate at
0.5MPa is therefore determined b proportion as follows:

0.85—0.5
0.85—0.4

It can also be determined by calculating the actual density. Actual
density of air p at 20C at 0.5MPa is

_ 273.15 0.10134+0.5 . s

P =1293X 553550 ° " 0.1013 - /-04kg/m

From Table C, the nginimum flow rate at a density_of 6 and nominal
size 80mm is 47m¥/h; at a density of 11 is 38m*/h. The minimum
flow rate at a density of 7.04 therefor can be found by proportion as
follow:

Qmin=38+ X (47—38)=45m’/h

11—7.04

— = N
11=6 X (47—38)=45m’/h

Qmin=38+

EXAMPLE 2

Find the minimum flow rate and applicable nominal size
where : Fluid : Carbon dioxide, Temperature: 5~30C,Pressure0.8~
1.5MPa,Max. flow rate:1800m>/h(normal)

SOLUTION:First,we find the actual max. flow rate and
determine the nominal diameter. If there is some latitude in
temperature and pressure, the maximum flow rate should be
calculated on the basis of the high end in temperature and in
pressure. The actual maximum flow rate is therefore computed as
follows:

0.1013
0.1013+0.8

273.154-30

. 3
573.15 =228m’/h

QMax.=1800X

It follows that the nominal size is 40mm and the minimum flow rate is
based on the low end in temperature and in pressure.

From Tables D and C, the minimum flow rate at 40mm size and
0.95MPa pressure is 9m3/h, at 1.7MPa, it is 8m3/h. We then obtain the
minimum flow rate by proportional way as

1.7—15

B —8)= 3
T7—o05 X (9—8)=8.3m’/h

Qmin=8-+
NOTE:In cases where obtained results of calculation are figures
with decimal places,omit fraction below the decimal point in the
maximum flow rate,or count fractions as a whole number in the
minimum flow rate.




» Saturated Steam Service

(Accuracy : Better than +1% Reading) Unit in kg/h (Nom. size 15~40mm) t/h (Nom. size 50~300mm)

Pressure | 15mm(1/2”) | 25mm(1”) | 40mm(11/2”) | 50mm(2") 80mm(3”) 100mm(4”) | 150mm(6”) | 200mm(8”) | 250mm(10”) | 300mm(12”)
MPa(gauge) Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
0049 | 5% | 20 | 14 | 112 | 58 | 250|004 | 042 | 0.08 | §35 | 014 | 363 | 0.30 | @48 | 052 | F83) | 114 | 371 | 164 | (475
0.098 | 37 | 20 | 146 | 53° | 326|005 | 055|009 | 12| 016|323 | 034 |25 | 059 | 8| 13118 | 1.87 | 38Y
0.196 98 | 54 | 21 | 212 | 33 | 475|006 | 0.80 | 0.12 | 38 | 0.21 | 35| 0.4a | §84 | 0.77 | %% | 171 | 35%) | 2.45 | 333
0.294 10 | 71 | 24 | 278 | 39 | 620|007 | 1.04 | 0.15 | 332)| 0.25 | 282 | 0.53 | 8% | 0.92 | 343 | 2.04 | 334 | 2.92 | 329
0.392 11 | 87 | 27 | 342 | 45 | 764|008 | 1.29 | 017 | 38| 0.28 | @8% | 0.61 | 33D | 1.06 | 354 | 2.34 | BLS) | 3.36 | 22D
0.490 13 | 103 | 30 | 406 | 51 | 906 | 0.09 | 1.53 | 0.19 | 343)| 032 | 38 | 068 | 32%) | 1.19 | BL%) | 263 | 328 | 376 | (&5
0.588 14 | 119 | 34 | 469 | 56 |1040|0.10 | 1.77 | 0.20 | 358 | 0.35 | @& | 0.75 | 388 | 131 | B3 | 289 | 5D | 414 | 52%
0.686 15 | 135 | 37 | 532 | 61 |1180| 0.10 | 2.00 | 0.22 | 30 | 0.38 | 438 | 0.81 | 311y | 1.42 | B85y | 3.4 | 9| 450 | 832
0.785 16 | 151 | 39 | 595 | 65 |1320| 0.11 | 2.24 | 0.24 | @%3) | 0.40 | 83%) | 0.88 | 334 | 1.53 | 329 | 3.38 | (&1 | 485 | 81
0.883 17 | 167 | 42 | 658 | 70 | 1460 | 0.12 | 2.48 | 0.25 | @35 | 043 | 55y | 0.94 | &1y | 1.64 | 2% | 362 | 333 | 5.18 | 3D
0.981 18 | 183 | 45 | 721 | 74 |1610| 013 | 272 | 027 | &8 | 046 | 433)| 1.00 | 333 | 1.74 | B8 | 385 | B3| 551 | B3P
1.08 19 | 199 | 47 | 784 | 78 | 1740|013 | 2.95 | 0.28 | §53) | 0.49 | 433y | 1.05 | &% | 1.84 | #33 | 407 | §33) | 5.83 | 3%
1.18 20 | 215 | 50 | 846 | 82 |1880| 0.14 | 3.18 | 0.30 | (438 | 0.51 | 329 | 1.11 | 353 | 1.93 | @83 | 428 | §83) | 6.13 | 355
1.27 21 | 230 | 52 | 907 | 86 |2020| 0.15 | 3.42 | 0.31 | 485 | 053 | 33D | 1.16 | 325 | 2.03 | 35| 448 | &33) | 6.42 | 438
1.37 22 | 246 | 54 | 969 | 90 |2160| 0.15 | 3.65 | 0.33 | 323 | 056 | A3%) | 121 | $&h | 212 | @23 | 468 | (&3 | 6.71 | A3
1.47 23 | 262 | 57 [1030| 94 |2300| 0.16 | 3.88 | 0.34 | 353y | 058 | g% | 1.26 | 358 | 2.21 | 35| 488 | 83D | 6.99 | ALY
1.57 24 | 278 | 59 [1090| 98 |2440| 0.16 | 412 | 0.35 | §2& | 0.60 | 333 | 1.31 | B34 | 2.30 | B3y | 508 | 83D | 7.27 | 425
1.67 25 | 294 | 61 [1150| 101 |2580 | 0.17 | 4.35 | 0.37 | §55) | 0.63 | 338 | 1.36 | 343y | 2.38 | §2%) | 5.27 | 334 | 7.55 | 435
1.77 26 | 310 | 63 |1220| 105 | 2720 | 0.18 | 4.60 | 0.38 | 393, | 0.65 | (353) | 1.41 | 333 | 2.47 | &%) | 546 | &P | 7.86 | 383
1.86 27 | 326 | 66 [1280| 109 |2860 | 0.18 | 4.83 | 0.39 | 138 | 0.67 | 33% | 1.46 | 253 | 255 | §99) | 5.64 | 135 | 8.26 | ded
1.96 27 | 342 | 68 [1340| 112 | 3000 | 0.19 | 5.07 | 0.41 | 133 | 0.69 | 33y | 1.50 | 233 | 2.63 | &38| 5.82 | 1% | 8.66 | 339
2.94 35 | 502 | 87 [1970| 145 | 4410 | 0.24 | 7.45 | 052 | 3§y | 0.90 | 383y | 1.94 | &3 | 385 | (3%5) | 753 | 339 | 12.8 | 3%S
3.92 43 | 667 | 106 | 2620 | 175 | 5860 | 0.29 | 9.90 | 0.63 | 333 | 1.08 | 30:3) | 2.35 | 864 | 5.1 | desy | 9.86 | 355 | 17.0 | 35
4.22 45 | 717 | 111 | 2820 | 184 | 6300 | 0.30 | 10.6 | 0.66 | 339 | 1.13 | &3 | 2.46 | %8| 5.50 | 133 | 10.6 | 325 | 18.2 | 3%

A Accuracy:+1% Full scale

()

:Accuracy:+1.5% Reading

e Superheated Steam Service

The superheated steam flow range is determined by first ~ then multiplying the applicable nominal diameter and
finding the correction factors “a” and “b” for the min.  pressure readings in the saturated steam flow range table
rate and max. rate, respectively, from the curves below and by these correction factors.

Min. Flow rate Correction Factor "a" Max. Flow rate Correction Factor "b"
1.00 ANIAN N 1.00 NI \
AN AVA
N\ AVAN ANAY
AN AVAN \
0.90 4MPa 0.90 ANIAN N AVAN \\
3MPa AN AN
2MPa AN N
1.5MPa
0.80 1MPa 0.80
- 0.6MPa | 4MPa
w 0.4MPa £ 3MPa
L 02MPa . 2MPa
S 0.70 = 0.1MPa £ 0.70 1.5MPa
& / ® 1MPa
ué '-'é 0.6MPa
o o 0.4MPa
g 0.60 ’g 0.60 0.2MPa
E £ 0.1MP
S 5 - a
(¢] o
0.50 0.50
100 200 300 400 420 100 200 300 400 420
Fluid Temperature (C) 5 Fluid Temperature ('C) 5
Refer to Standard Specification with regard to Temperature and Pressure.

EXAMPLE : Find the flow range of superheated steam where Nominal diameter : 50mm, Pressure : 1MPa (gauge) and Temperature 250°C

SOLUTION : From the curves, correction factors are : a=0.890. b=0.840. So we obtain
Min. flow rate  Qmin =0.890X130=115.7kg/h
Max. flow rate  Qmax=0.840X2720=2285kg/h

IMPORTANT: 1. In applications where flow rate momentarily exceeds the max. rate, hold that peak value within 1.6 times the max. rating.

2.In a +1% of full scale specification, it the flow range is

Full scale flow rate
Min. flow rate

<4, then a +2% of full scale is applied.



m SCALED PULSE UNIT FOR FIXED CONVERSION Case| Fluid Type Type of Conversion Reference
When it is required that a volume flow rate (flow rate in . | cases Conversion into standard Tables A B
terms of volume) be reduced to the equivalent flow rate conditions (normal flow rate) ’
under standard conditions (normal flow rate) ortothemass | > | saturated Steam | Conversion into mass flow rate | Tables C, D
flow rate in a fixed conversion by multlplyl ng a conversion , | cases, super| _ - ] bt E
factor, the scaled pulse unit is determined by the unit selector heated steam | CONVersion into mass flow rate :
graphs given below. 4 | Liquids Conversion into mass flow rate | Tables G, H

1 Available factored pulse units may vary depending on nonstandard
models and on the meter factor affer meter calibration.

e Casel

1. “Conversion factor” is calculated by the following equation;

Z=Compressibility coefficient under operating conditions.

2. Follow your way to the right in the nominal bore size column
of the given meter in Table A and find the segment number
(@D,@,etc.) that agrees with the conversion factor you have
just computed. Example:Nom. size 50mm, 0.735=(6)< 0.999

3. In Table B, find the scaled pulse unit relative to the segment

273.15 P+0.101322 = Zo
T+273.15 0.101322 z
(Except where significant influence is anticipated, it is
assumed that Zo,/Z=1)
where T=Operating temp. (C)

Conversion factor=

P=Operating press. (MPa (gauge)) number.
Zo=Compressibility coefficient under standard conditions.
Table A« Conversion Factor — Segment Graph Table B * Segment — Scaled Pulse Output
Nomsze 10 D @ ® | | nit - (normal
CC 0.583 @ 4.24 @ 5.83 ® 424 | 583 2 Segment No. .S_ca ed pulse output unit [ 0 a_]
15 @ ® @ Minimum Standard Maximum
029 1.09 @ 1.87 ® 109 |7 ©) 1L/P 1L/P 10 L/P
25
) @ 0.620 @ 2.77 @ 6.20 @ 27.7@ @ 10 L/P 100 L/P
L 40 P ©) 100 L/P
’ . 9
(%) ® J 1.24© J 219 @ 12.4J b J21.9 © ) 10 L/P 100 L/P
@ | ©® J@J @ J@J ) ® 100 L/P -
80 0.735 0.999 7.35 9.99 1 m¥P
@) ) J ® ) D) J ®@ ® 1 m3/P
2.61 3.00 26.1 30.0 3 3
100 ® @ @ 100 L/P 1 m3/P 10 m3/P
@) @ 1.34 L.sz © 13.2J ts.z @ 100 m3/P
s k) ©)] 10 m3/P
6 @ 0.698 @ 4.13 @ 6.96 @ 41.3 @
200 ) 1 m3/P 10 m3/P 100 m3/P
<2£’550> © 1.42 ) 3.96 @ 142 ® 39.6 ® a 1000 m3/P
p 3
230) © 0.739 L) 257 ©@ 7.39 ® 257 “ % 10 m3/P 100 m3/P 1000 m*/pP
0 10000 m3/P
(12 @ LJQ @ Juo @ L?.Q @ 43.DJ @ @ 10000 m3/P
‘ ‘ ‘ ‘ . ‘ ‘ L 100 m3/P 1000 m3/P 3
5 1 2 3 5 7 10 20 30 50 60 ® 100000 m*/P
Conversion Factor
e Case 2

1. Follow your way to the right in the nominal size column of

2. In Table D, find the scaled pulse unit relative to the segment

the given meter in Table C and find the segment number number.
(@D,@,etc.) that agrees with the saturated steam pressure.
Table C *Pressure(Gase Pressure) — Segment Graph Table D *Segment — Scaled Pulse Output
.15 @ (E )
- ® RE :
(") ® Jo.mg @ 1.11 ®
w0 @® 1g/P 10 g/P 100 g/P
. (1;/02") ® sz @ J 0304 ® 238 J Q.zs J7® % 10 g/P 100 g/P liokgji
2" @ J 0.074 ® 1.35J @ Jw 89 ® @ 1 kg/P
g
% ® |18
(3 0388] | 0.456 ® 100 g/P 1 kg/P 10 kg/P
100 7
(4" ® 0.135 J\@J 0173 ® 254 Jz.eg@ g 100 kg/P
10 kg/P
L o]
(6" 0-694 o 1 kg/P 10 kg/P 100 kg/P
200 i
(8" 10.154 © l 0.658 © i 2,7? ) 1uP
250 @ 1t/
20 © Jom ® L_se i) o 10 kg/P 100 kg/P o U‘;
300
’ G2 @ oms © o O | @ ® 100 kg/P 1uP 0P
0.65 0.‘1 0‘.2 0‘.3 0.‘5 4 ‘2 i‘i 1‘1 ‘5

Pressure MPa [gauge]




e Case 3

1. Follow your way to the right in the nominal size column
of the given meter in Table E and find the segment
Number (D, @etc.) that agrees with the density when in

2. In Table E, find the scaled pulse unit relative to the
segment number.

use.
Table E * Density — Segment Graph Table F ¢ Segment — Scaled Pulse Output
Nomsize 10 ) ® it -
08 | | oses @ 4_24@ L_Ss ® 42& 2D Segment No. _ Scaled pulse output unit [normal]
15 @ — ps ) Minimum Standard Maximum
U:;) 1.09 @ 1.87 © 109 187 @ O 1P 1g/P 10 g/P
> g
@ 0.620 ® 277 ® 6.20 @ 2779 @ 10 g/P 100 g/P
Cw| ® J ® J @ J 9 J © ® 100 g/P
1.24 2.19 12.4 21.9 @ 10 g/P 100 Q/P
50
0 100 g/P
(:O) O(.?JS @ 0.999 @ 7.35 @ 9.99 @ @ 1 kg/P
. @ J ® @T J ® 1 kg/P
261 3.00 26.1 30.0
100 ® @ @ 100 g/P 1 kg/P 10 kg/P
@) @ 1.34 L.sz © 13.2J ts.z ® 100 kg/P
150
G @ 0.698 @ 4.13 @ 6.96 @ 41.3 @ @ 10 kg/P
, 200 () 1 kg/P 10 kg/P 100 kg/P
(2&;0) © 1.42 L) 3.96 ® 14.2 ©® 39.6 ® @ 1t/P
:g;) 1w Jo.?sg o J 2.57 l?sg B LSJ ® % 10 kg/P 100 kg/P 1vP
” ; v p v v 10 t/P
a2 o L.m ® Jmo ® Jw.g @ 43.0J ® ) 10 t/P
. s s s L s s L 100 kg/P 1P
5 1 2 3 5 7 10 20 30 5060 ® 100 v/P
Density [kg/m®]
* Case4

1. Follow your way to the right in the nominal size column
of the given meter in Table G and find the segment
Number (D), @etc.) that agrees with the density when in
use.

Table G Specific Gravity — Segment Graph
e EXDELTA

.10
D)
Homze s | D 0583 ® Jw.ze ®

o | @ @ o1

0.600 1.87

ﬁ?) @ 0.620 ® 1.80 @
’ (1“1/2") ® sto @
<529> @ i 0.999 ®
@ ®
b ©  off.o
150

(6 ®J 0.558 @

200

@ ® e

250

(107 J ©)

Specific Gravity

e EXDELTA<DIA

Nom. size (11/f~) @ %
(21% @ L.em ®
e ® @Eﬁ
(gg) &) L.asg @
& @
5 6 7 8 91 15 2

Specific Gravity

2. In Table H, find the scaled pulse unit relative to the
segment number.

TableH ¢ Segment — Scaled Pulse Output

Segment No. Scaled Pulse Output Unit : (normal)
Minimum Standard Maximum

@ 100 g/P 1 kg/P 10 kg/P

@) 1 kg/P 10 kg/P 100 kg/P

©) 1 kg/P 10 kg/P 1t/P

@ 10 kg/P 100 kg/P 1t/P

® 10 kg/P 100 kg/P 10 t/P

® 10 kg/P 100 kg/P 100 t/P

@ 100 kg/P 1t/P 10 t/P

100 kg/P 1t/P 100 t/P

©® 100 kg/P 1t/P 1000 t/P

1t/P 10 t/P 1000 t/P




m HOOK-UP WITH RECEIVING INSTRUMENTS

ELO8 series

(D*Unscaled pulse = Preamplifier or compensator ~
P (temp./press, compensator ?NgegéDC } éﬂtﬂﬁ?
A > ‘ (‘)Eri\ggi(\jji) pulse output to totalizer
: Pulse-to-Analog 0~10mVDC
| REEEEETEEEEE > converter <0~1 00 x ADC Output
: (SU1315)
‘. ............. Totalizer (EL0122)

; >
+(Scaled pulse input
+ from meters 25mm of
smaller in nominal bore.)

H Steam computer (EL4061)
@ > (Saturated steam 1.95 MPa Max.]
’

E ______________ > Flow computer (EL4000series)

Steam computation, temp./press. computation,
mass computation, etc.

Flanged Type Wafer Type
Power supply  (Not required when an OVAL receiving instrument
(SU1303) (a power supply to the pulse generator is built in) is used.)

3 Analog output

> Indicator (EL1123)
(4~20mADC)

S ——————
Recorder

@3 Scaled pulse

Totalizer (EL0122)

NOTE: Available output is one of 1,2 or 3.

* Shown above are typical examples, Depending on individual applications and specifications, hookup with many other electrical instruments are acceptable.

¢ For any arrangement with an electrical instrument, indicator, indicator, etc. other than those supplied by OVAL, a extemal power supply is
required. Use OVAL Model SU1303 power supply.

¢ As to individual receiving instruments, see respective General Specification sheets.

%That the unfactored and factored pulse output levels are [1] : 20mADC and [0] : 4mADC, respectively, means as illustrated below.
Therefore, if you plan to use any instrument designed to accept a voltage pulse signal, couple a resistor in series as shown. The resistance
value of load resistor is given in the Acceptance Load Resistance Range on Page 3.

4mADC

0mADC
Power supply (SU1303)
24V
@D DC Receiver of
R S] other maker in the set-up at left, if R=250Q,
) a voltage pulse where [1]:5VDC
[ o and [0]:1VDC are provided.

Delta Meter m

10



m PRESSURE LOSS

¢ Nominal size 10 ~150mm

0.1
1

Pressure Loss Coeff of Liquids, C —~

0.2 0.5
2 5

Flow rate (m%h) —=

¢ Nominal size 200, 250, 300mm

i IR ARYAIINA 1599
10 Hésés,a S e = 1000
T, - y 4 T y 4
5 B w§£“ﬁ'g/:ﬁg A 500
ST ATM SIS ST &
o 2 & TS :;.98005 LS/ 200
g S AL LA 100
= - va l’
g 05 7 7 7 50
s / / // / 1/
= 0.2 ] / / 20
o
3 0.1 / / / )4 10
8 7 7 7 7 y =
= 0.05 7 A 5
s A yim 7
8 0.02(— /1 y yAmWi 2
* 0.0t L (A 71T T1ATY 1

Pressure loss Gas, Steam, C —~

CXp

100

AP : Pressure loss (kPa)
p : Density (kg/m3)

AP=

To determine the pressure loss, find
the value C at the intersecting point
of flow rate (Q) and slanted line of
the given meter diameter and
substitute it to the formula above.

1 2 5 10 20 50100200 500 10° <—— Liquid flow rate (m%h)
10 20 50100 200 500 1032000 500010 ¢

Gas, Steam flow rate (m%h)

10 —T—7—17— 1000
| yi|
ISHSL S/
s $ Q?Zi/ 500
° SIIS/S)
iR
@ 7Z QO "J/
£y
2 § / 200
%
1 100 A[
7
7/ 7/ (&)
05 7 / 50 E
(9]
73
3
0.2 20 &
a
S
0.1 / 10 @
7 =}
7 a
VA ®
0.05 / / 5 o
0.02 2
10 20 50 100 200 500 1000 2000 <———Liquid Flow rate (m%h)

100 200 500 1000 2000 5000 10000 20000

Gas, Steam Flow rate (m®h)

11



EX DELTA OUTLINE DIMENSIONS [INTEGRAL TYPE] (unitin mm)

Wafer Type | Flanged Type|

HMFixed Sensor Type
® Nominal size 10,15, 25mm . .
(126) ® Nominal size 50~150mm (126)
100 41 44 60 100 41
[o ]
3 - -
|
| T =
\
_ . |
2o
|
L | | | LI
L
® Nominal size 40~150mm (126) © Nominal sizifog()fvSOOmm
100 41
[o0]
[ce]
-
‘ T
|
| o Wf———é——"— -—
he I Flow
ol |
- . - :
L L L
Nominal size ) ¢d Approx. Mass (kg)
mm (inch) Frange Rating | L b veterto) H No Display | w/Display
Nominal size ¢d Approx. Mass (kg) JIS10K 173 86.5 9.0 9.3
mm (inch) L ' |metertn] #O | M [NoDisplay [ wibisplay JIS20K(16K) 181 | 90.5 9.2 9.5
55 & T35 10 o o7 JIS30K 191 | 95.5 11.3 | 11.6
10 (34 : 2.6 2.9 50(2") [ANSI150 | oo [ - | 485|266 9.9 | 10.2
15 (12") 65 | 325 | 14.5| 40 | 277 2.6 2.9 JPI 150 10.0 | 10.3
25(17) _ 65 32.5 26.6 | 67 277 3.2 3.5 ANSI 300 217 | 1085 11.8 12.1
40(11%")| 80 | 40 37.6| 81 | 262 3.9 4.2 jgfg}g 51 595 = 15%
50(2") 80 40 48.5| 91 266 4.0 4.3 JIS20K(16K) 233 | 106.5 17.9 18.2
8053"; 100 | 40 72.4 126 | 282 6.8 7.1 JIS30K 543 1115 519 | 222
100 (4 125 48 95.2 |156.2| 302 10.5 10.8 80(3”) [ANSI 150 72.4 | 282
= 237 | 108.5 . 18.0 | 18.3
150 (6”) 165 | 54 140.3 [214.9] 332 | 20.4 20.7 JPI 150
ANSI300 | o555 | 117.5 225 | 22.8
JPI 300
JIS10K 250 [ 110.5 212 | 215
JIS20K(16K) 264 [117.5 252 | 255
. [J1s30K 274 [ 1225 31.8 | 32.1
100(4”) [ANSI 150 274 | 1005 | 992|802 265 [ 268
JPI 150 26.6 | 26.9
ANSI 300 204 | 132.5 36.0 | 36.3
JPI 300 36.2 | 36.5
JIS10K 322 [132.5 43.7 | 44.0
JIS20K(16K)| 342 [ 142.5 52.8 | 53.1
. [JIs30K 352 [147.5 66.4 | 66.7
150(6") [ANSI150 | 5,0 | 1415 | 1403|332 465 | 46.8
JPI 150 46.6 | 46.9
ANSI 300 65.6 | 659
JPI 300 859 | 181 66.0 | 66.3
200 (87) — 350 | — [199.9|347| 383 39.1
250 (107) — 450 | — [248.8[369| 68.8 | 69.1
300 (127) — 500 | — | 2979|391 88.8 | 89.1




B Replaceable Sensor Type
® Nominal size 50~150mm

(126)

Note: Figures in the brackets show the dimensions
for built-in display
Note: In case of explosionproof construction rated
FM/CSA, an NPT1/2 female thread adapter
is bonded to the cable connection.

44 60 100 |41
7 Nominal size E Rati L | #d H Approx. Mass (kg)
77‘ I 3 _ mm (inch) | Frange Rating (Meter 1.D) No Display | w/Display
A JIS10K 173 | 86.5 9.6 9.9
JIS20K(16K) 181 | 90.5 9.8 10.1
JIS30K 191 | 955 119 | 12.2
T 50(2”) |ANSI 150 48.5 (347 10.5 10.8
‘ JPI 150 2041102 10.6 | 10.9
ANSI 300
124 | 127
| P! 300 217 |108.5
‘ JIS10K 219 | 9956 15.8 | 16.1
‘ JIS20K(16K) 233 | 106.5 185 | 18.8
_ ‘ _ JIS30K 243 [111.5 225 | 22.8
80(3") [ANSI 150 72.4 | 363
108.5 - 18.6 | 18.9
‘ JPI 150 237
‘ ANSI300 | 555 |117.5 231 | 23.4
! JPI 300
S H-- — 1 - - - JIS10K 250 | 110.5 218 | 221
‘ Flow JIS20K(16K) 264 [117.5 258 | 26.1
JIS30K 274 1225 32.4 | 32.7
” 952 | 383
100(4”) [ANSI 150 274 | 122.5 27.1 27.4
|| || JPI 150 272 | 275
1 ANSI 300 294 | 132.5 36.6 | 36.9
JPI 300 36.8 | 37.1
L JIS10K 322 [132.6 243 | 44.6
JIS20K(16K) 342 | 142.5 53.4 53.7
. [Jis30K 352 [147.5 67.0 | 67.3
150(6”) [ANSI 150 340 | 141.5 | 1403|413 [ 471 | 474
JPI 150 47.2 | 475
ANSI 300 66.2 | 66.5
359 | 151
JPI 300 66.6 | 66.9
200 (87) — 350 | — 199.9| 428 | 39.4 39.7
250 (107) — 450 | — | 248.8/450| 69.4 | 69.7
300 (127) — 500 | — | 297.9|472| 89.4 89.7

® Converter

PA25S

8 digits LCD
Totalizer

(w/Totalizer & Digital Indicator)

@ Direction of mounting of the converter is changeable
with 90° step being rotated around the center of a

mountong bracket.
@Direction of a display is also changeable with 90°

step being rotated within the converter.

13



m EX DELTA OUTLINE DIMENSIONS [SEPARATE TYPE] (unitin mm)

Wafer Type

® Nominal size 10,15, 25mm

55 41
55 41 44 60 n
b
3 -
~S~ =
T
‘ T
7%0 1
@ Nominal size 40~150mm ® Nominal size 200~300mm
44 60 55 41
44, 60 55 _ 41 ‘ |
© |
A o |
&t
[o 0]
[ee]
o
1k @ I T
< N
|
| |
| - | JU_ _ _HE ! _ _y
e Flow
|
=) * ,
- :2. N - !
Flow A g
| — L — -
(L
*—’L N ¢d A M
lominal size . pprox. Mass
mm (inch) | Flange Rating | L U etert)| H (kg)
Nominal size L I #d D H | Approx. Mass JIS10K 173 | 86.5 8.8
mm (inch) (Meter1.D)| # (kg) JIS20K(16K)_181 | 90.5 9.0
10(3%7) 65 325 |10 40 277 2.4 50(2") j\ﬁg(l)lfso 1914 992 48.5 | 266 1;.;
15(12") 65 32.5 | 14.5 40 277 2.4 JP1150 204 (102 ’ 9:8
25(17) 65 32.5 | 26.6 67 277 3.0 ANSI 300
- . 11.6
40(112")| 80 | 40 376 | 81 | 262 3.7 JPI 300 2171085
50 (2") 80 | 40 |485 | 91 | 266 3.8 JIS10K 219 | 99.5 15.0
80(3") 100 | 40 |72.4 |126 | 282 6.6 jgggi““ 232 1??2 Z;
100(4") 125 | 48 |95.2 [156.2| 302 10.3 80(3") [ ANSI 150 - 2042 -
” 237 |108.5 4| 282 17.8
150(6") 165 | 54 |140.3 |[214.9| 332 20.2 JPI 150
ANSI 300
2 117. 223
JPI 300 55 s
JIS10K 250 [110.5 21.0
JIS20K(16K) 264 [117.5 25.0
. [Jis30K 274 [1225 31.6
100(4”) [ ANSI 150 274 |122.5 95.2| 302 26.3
JPI 150 26.4
ANSI 300 204 |132.5 35.8
JPI 300 ) 36.0
JIS10K 322 [132.5 43.5
JIS20K(16K) 342 [142.5 52.6
. [ J1Is30K 352 [147.5 66.2
150(6") [ANSI 150 340 | 141.5 | 140.3 | 332 46.3
JPI 150 46.4
ANSI 300 65.4
151
JPI 300 859 115 65.8
200 (87) — 350 | — | 199.9[347 38.6
250 (107) — 450 | — [ 248.8[ 369 68.6
300 (127) — 500 | — | 297.9( 391 88.6

| Flanged Type |

MFixed Sensor Type

® Nominal size 50~150mm

14




éd

B Replaceable Sensor Type
® Nominal size 50~150mm

Note: Figures in the brackets show the dimensions
for built-in display
Note: In case of explosionproof construction rated
FM/CSA, an NPT1/2 female thread adapter

is bonded to the cable connection.

44 60
Nominal size . ¢d Approx. Mass
mm (inch) | Frange Rating | L I meterto)| H (kg)
JIS10K 173] 86.5 9.4
JIS20K(16K) 181 | 90.5 9.6
JIS30K 191| 95.5 11.7
50 (2") | ANSI 150 48.5 | 347 10.3
JPI 150 2041102 10.4
ANSI 300
12.2
JP1 300 217 |108.5
JIS10K 219 99.5 15.6
JIS20K (16K) 233 [ 106.5 18.3
JIS30K 243[111.5 22.3
80(3”) [ ANSI 150 72.4 | 363
108. - 18.4
JP1 150 237 | 108.5 8
ANSI300 | 55 117.5 22.9
JPI 300
JIS10K 250 110.5 21.6
JIS20K(16K) 264 [ 117.5 25.6
JIS30K 2741225 32.2
- 95.
100(4”) | ANSI 150 274 | 122.5 2| 383 26.9
JPI 150 27.0
ANSI 300 204 | 132.5 36.4
L JPI 300 36.6
JIS10K 322[132.5 441
JIS20K(16K)| 342 | 142.5 53.2
.. | JIs30K 352 | 147.5 66.8
. ) 150(6”) [ ANSI 150 340 | 141.5 | 140.3 | 413 46.9
® Nominal size 200~300mm JPI 150 ) 47.0
44 60 ANSI300 | 359 | 151 66.0
—— 55 } 41 JPI 300 66.4
© ‘ 200 (8") — 350 — | 199.9 | 428 39.4
o | 250 (107) — 450 — [248.8] 450 69.4
e 300 (127) — 500 — |297.9]472 89.4
T
| \ |
‘ f
|
L L - =
| SEPARATE TYPE CONVERTER]|
- 109
2 Plpe 60

88

To Receiving &
Instrument

w/Display (Refer to P12)

_F =
_ To Probe
‘ Approx. Mass (kg)
2.
Lﬁ“ No Display w/Display
Installation on a horizonal pipe 1.9 2.1




m EX DELTA -DIA OUTLINE DIMENSIONS (Unitin mm)

[INTEGRAL PREAMP TYPE]

|[Flanged Type|

e Nominal size 15mm (126) m Fixed Sensor Type (126)
IS —— o Nominal size 44 60 100 41
44 60 100 41 50, 80mm
o]
[e0) ) —
© = [S]
S
Display Display
T T
T
° ] L I B W T RS 1
o° R ] 8 | Flow
8 90 3
L
e Nominal size 25mm (126) Nominal size | | ad H
Meter i.D.
44 60 100 |41 (mm) (Meter D,
50 (2) 229 | 52.7 | 266
80 (39 254 | 78.1 | 282
2 —
S m Replaceable Sensor Type (126)
* Nominal size 44 60 100 |41
D|Sp|ay 50, 80mm }
T [e]
[e¢]
]
"""" Display
a o1 -
L L T
8| ST Flow
]
= Ty
e Nominal size 40~80mm B l -— -H4—t
(126) = Flow %
100 41
L
g —
] Nominal size L ad H
(mm) (Meteri.D.)
Display 50 (2) 229 | 52.7 | 34.7
. 80 (39 254 | 78.1 | 36.3
m Converter PA25S (w/Totalizer)
PA25S
[a) _— Y
S
Flow
PSS
Nominal size L | ad oD | H | Approx. Mass (kg) .
(mm) (MeteriD.) Non Display | w/Display ;3_ dt'gll.ts LCD
15 (42) 65 | 325 | 145 | 40 | 277 | 26 2.9 otalizer
25 (13 - 80 47.5 | 266 67 270 3.2 3.5 1. Direction of mounting of the converter is changeable
40 (1427 100 67 41.2 82 261 3.9 4.2 with 90° Step being rotated around the center of a
50 (29) 125 85 52.7 92 266 4.0 4.3 mounting bracket.
80 (37) 125 85 78.1 | 127 282 6.8 7.1 2. Direction of a display ia also changeable with 90° step

being rotated within the converter.
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[SEPARATE-MOUNT PREAMP TYPE] ) .
Note: Figyres in the brackets show the

Wafer Type | Flanged Type | dimensions for a built-in display.

m Fixed Sensor Type
e Nominal size

e Nominal size 15mm

& a1 50, 80Mm 44 60 55 41
‘ I~
© (0]
g i g
T
‘ T
o) i - L — .
B 1 8 Flow
)
L
Nominal size od
(mm) L (MeteriD.) H
44 60 55 41 50 (2) 229 | 52.7 | 266
80 (3) 254 | 781 | 282
% o m Replaceable Sensor Type
« Nominal size
50, 80mm 44 60 55 41
I Il
! ©
[ g
AN 8
|
A ! ‘ T
1
—’\ Lr {
N ! \
g] [ N A
oy | Flow
55 41
L
[o0]
R Nominal size L zd H
(mm) (Meteri.D.)
50 (2 229 | 52.7 | 347
80 (39 254 | 78.1 | 363
T
|SEPARATE-MOUNT PREAMP)
109
il 2"Pipe
60
N L J 4/\o_|_
1
I
S
L 0 Receiving
- Instrument
Nominal size ad Approx. ! w/Displa
(mm) L ! (MeteriD)| 2P H Mass (kg) f = play
15 (¥2) 65 | 3255 | 145 | 40 | 277 | 2.4 N To Probe
25 (1) 80 | 475 | 266 | 67 | 270 3.0 | '
40 (1429 | 100 | 67 412 | 82 | 261 | 37 - Approx. Mass (kg)
50 (2) 125 | 85 | 527 | 92 | 266 | 38 : Non Display | w/Display
80 (39) 125 85 78.1 | 127 | 282 6.6 Installation on a horizontal pipe 1.9 2.1




m INSTALLATION CONDITIONS
1. TYPICAL PIPING INSTRUCTIONS

It is generaly required that the flow pattern of a fluid
flowing in and out of an inferentia type flow meter be as
uniform as possible for higher accurate metering
performance.

All account of this, proper flow straightening measures
have to be applied for piping installation of EX DELTA.
The standard piping instructions are shown in the following
table.

Straight
No. Piping Arrangement Pipe Remark
Length(L)
8D Refer to Point, 4
, —+~ Flow
1 OVAL's Flow- Honey Vane - L Applicable to Nominal
Straightener L size,>25mm
| | Refer to
12D
—~ Flow GS/GCF001
Flow Straightener
—t
. A concentric reducer is installed at the upstream
2 | Reducer EBEI%{EF 15D Min. of & meter.
—»+= Flow
\;\
23D Min. An elboe is installed at the upstream of a meter.
—+~ Flow
L .
I ) Two elbows are installed at the upstream of a
3 Elbow 25D Min. meter.
g —+ Flow
e — Two elb ically installed at th
. wo elbows are vertically installed at the
= 40D Min. upstream of a meter.
—r~ Flow
Fully Open L .
4 Fully open [ E 15D Min. A fuII-Opefn gate valve is installed at the
gate valve upstream of a meter.
—+~ Flow
Partially open gzgf”y ‘4;»‘ . A partia_lly open gate valve,_sharp orifice or
5 50D Min. something that markedly disturbs the flow
gate valve .
Flow pattern is upsteam of meter.

Note 1:Sch. 40 pipe is standard in the application above. Use Sch.
40 pipe for standard piping. If you plan to use pipes different
in nominal pipe thickness, consult the factory. (Compatible
with Sch. 80 piping, too.)

2:A short pipe section, 5D or longer shall be provided down
steam of the meter.

3:For pressure detection, provide the probe downstream of the
flowmeter (see figure below). To avoid disturbances in the
flow, temperature detection should be made downstream of
the flowmeter and, at the same time, upstream of the control

valve.
Gauge Tap
‘ 2~7DI_L|
( i - _ )
Q 0
D=Nominal size
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2. LAGGING WORK

If it is desired to thermally insulate the pipeline, ssimple
lagging(without mortar finish) is suggested to facilitate ser-
vicing. This arrangement will permit taking off the
flowmeter connecting bolts without destroying the lagging.

Simple Lagging
(split design
suggested)

Bolts ready to be taken
off by removing lagging

4 Pipeline Lagging

Nt
|

)
|

Nuts securing the
flanges at both
ends ready to be
removed

Sensor type L
50mm Min
Replaceable sensor | 70mm Min

Fixed sensor

% If heat retention is required, lagging should be made no
more than dim. “L” below the neck of preamplifier.



3. ITEMS TO BE NOTED IN PROCESS CONDITION

(1) Prevention of Cavitation:
For liquid flow application, line pressure higher than a
value calculated from the following equation shall be
applied in order to prevent the flow from cavitation.

P=2.60AP+1.25P0 (MPa [absolute])
where, P : Line pressure (MPa)

AP Pressureloss (MPa)

Po . Vapor pressure of aliquid (MPa [absolute])

4. SPACE SAVING (Reducing of Meter run)

In case span of the meter run is limited due to limit of
installation space and a specified straight pipe can not be
secured, combination of Honey vane- S and a short length
pipe composing Honey vane:- L is useful for reduction of
total length of the upstream straight pipe.

EX DELTA - SS providing a built-in Honey vane is
available with accuracy =+ 2% RD for liquid service.

Consult the factory for accuracy requirement.

*Honey Vane
Outline Dimensions

(2) Fluctuation:

In case EX DELTA isingalled in the line where blower
such as a roots blower and compressor those can
generate fluctuated pressure, performance of the
flowmeter can be affected by flow fluctuation.
Allowable fluctuation pressure is calculated from the
following equation.

N< 22oV? (Pa)

where, N . Fluctuation pressure (Pa)
o - Density (kg/m?)
V . Min. Velocity (m/s)

Honey Vane'S Honey Vane-L
Nom.size eDO1 " L
(mm) (mm) (mm) (mm) |
25 75 3.5 200 F
40 90 5.4 320
50 105 6.9 400 A t
80 134 10.2 640 -
100 159 13.3 800
150 220 19.6 1200
200 268 26 1600 ‘ t ‘7 !
250 331 32.3 2000 T L
300 376 38.7 2400 !
01. JIS10K Honey Vane-S Honey Vane-L
OFlange face to face span of EX DELTA - SS is the same as that of standard EX DELTA. (Refer to P12,13)
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m WIRING CONNECTIONS (an example)

Analog Output

Pulse Output

4~20mADC

1
\ /\/l?/\/ T Power Supply

Load Resistance

EL230

4~20mADC

J-|—‘ Power Supply

EL4061

D+24vDC

2? SIG

EL4100
4/20mADC Current pulse
(f\)&) -\ (2; Signal
3 0V
lo— YO

xFor EL2300 : Smart Communication Unit. Refer to GS No.GEL102-E
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m EX DELTA PRODUCT CODE EXPLANATION

Item

Code No.

D 2P®®GG® O —|®® 0

—|@

®|®

®

Description

Model

vV X

EX DELTA

Body style F

Wafer type (Nominal size: 10~150mm)

Fixed sensor type
Flanged type (size: 50~300mm) RF is St'd. P

Flanged type (size: 50~300mm) RF is St'd. Replaceable sensor type

Application 1

Standard

Nominal size

10mm

15mm

25mm

40mm

50mm

80mm

100mm

150mm

200mm

250mm

W|IN|N|PR|RP|O|lO|jO|O|O|O
OO O|O|UT|A|N|F|F
o|Oo|Oo|lO|O|O|O|O|OM|U1|O

300mm

Material

SCS14A (Nominal size 10~150mm)
SUS316 (Nominal size 200~300mm)

SUS3164-SFVC2A (Nominal size 200~300mm) Note 1

Other than above

Flange rating

JIS 10K

JIS 16K

JIS 20K

JIS 30K

ANSI 150 Note 2

ANSI 300 Note 2

JPI1 150

JP1 300

OO N|O|O|_|W|IN|F

Others

Sensor construction

Nominal size >40mm

Nominal size=10,15, 25mm (Separate sensor type)

Applicable fluid

Gas, Steam (<3007C) Note 3

Liquid (<300C)

High temp. application for Gas, Steam (Over 300°C and <420C) Note 3

I|nro

High temp. application for Liquid (Over 300°C and <4207C)

Converter construction

Integral type

Separate type

Explosionproof construction

None (non-explosionproof)

Flameproof construction (TIIS) Note 4

Flameproof construction (FM)

AlWiFL|O

Flameproof construction (CSA)

Display

None

Totalizer, Digital Indicator Note 5

Output Signal

4

Unscaled pulse: Smart type

5

Scaled pulse: Smart type

6

Analog: Smart type

Note 1. Body material for a meter with 200~300mm nominal size, Pipe;SUS316-+Flange;SFVC2A, however, not applicable for approved
object in high pressure security regulation.
Note 2. Flange serration for ANSI standard : ASME/ANSI B 16.5—1996.

Note 3. With 10mm,steam measurement is unacceptable.

Note 4. Make it sure to use Pressure tight packing in case.
Note 5. Display item is selected by Internal switch or EL2300 from one of the following items:
(1) 6 digits Totalizer

(
(
(

2
3
4

)
)
)

Digital instantaneous flowrate indicator
% instantaneous flowrate indicator
8 divided bar graph indicator.
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m EX DELTA-DIA PRODUCT CODE EXPLANATION

Product Code

Item

D2B®GE®D

®

©|®

—|®@

®\®\®

Description

Model |V X

EX DELTA

Wafer type (Nominal sizes: 15~80mm)

Fixed sensor type

Body style F

Flanged type (sizes: 50, 80mm) RF is std.

See Note 4.

Flanged type (sizes: 50, 80mm) RF is std.

Replaceable sensor type

Application 2

Diamond shaped bluff body

15mm

25mm

Nominal size

40mm

50mm

o|Oo|O|O|O
[c-RES NN SR
o|jojojonjn

80mm

Material

SCS14A (Nominal sizes 15, 25 wafer type)

(@]

SUS316

Special (other than above)

Flange rating

JIS 10K

JIS 16K

JIS 20K

JIS 30K

ANSI 150

See Note 1.

ANSI 300

See Note 1.

JPI 150

JPI 300

OO INO|O | W|N|F

Other

Sensor construction

Separate sensor type

Applicable fluid

-

Liquid

High temp. application for liquid

(Over 300°C and < 420°C)

Converter construction

Integral type

Separate type

Explosionproof construction

None (non-explosionproof)

Flameproof construction (TIIS)

Note 2

Flameproof construction (FM)

AW |O

Flameproof construction (CSA)

Display

None

Totalizer, Digital Indicator

Note 3

Output Signal

4

Unscaled pulse: Smart type

5

Scaled pulse: Smart type

6

Analog: Smart type

Note 1. Flange serration for ANSI standard : ASME/ANSI B 16.5—1996.
Note 2. Make it sure to use Pressure tight packing in case.
Note 3. Display item is selected by Internal switch or EL2300 from one of the following items:

(1) 6 digits Totalizer

(2) Digital instantaneous flowrate indicator

(3) % instantaneous flowrate indicator
(4) 8 divided bar graph indicator.

Note 4. Applicable item.

Nominal size (mm)

15

25

40 50

80

Wafer type

(0]

Flanged type

O : Standard
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m When making inquiries, please specify the following:

Fill in the blanks or check [Jwith O mark.

Item Description
1. Fluid to the metered
2. Flow range Max. Normal Min. CIm3/h(normal) Clm3/h(actual) [lkg/h
3. Temp. range Max. Normal Min. C
4. Press. range Max. Normal Min. [(OMPa (gauge)
5. Density or Sp. Gr. Density [Clkg/m3 (normal) , [Jkg/ms3 (actual) Sp.Gr.
6. Viscosity CImPa-s, (Jmm?®/s at_°C
7. Connections Nominal size _____ [Jmm, [J", Flange rating [JJIS KRF [JANSI_____ RF
8. Flow straightening [JReq'd (Flow straightener and downstream pipe)
pipe [INot req's (Prepare a straight pipe of specified length, 1.D., Sch. No.)
9. Compensation [ITemp./Press. comp. [IPressure comp. LITemp. comp.
10. Compensation range| Temp. ~ °‘C, Pressure ~ MPa(gauge)
11. Compensation ref. Ref. temp. C Press. ref. MPa[gauge)

12.

Compensation coeff.
(gas measurement)

Z (service conditions) = Zo (standard conditions) =

13. Accuracy test [IReqd [INot Req'd
Type : Ulintegral construction [ ]Separate construction
14. Converter ] ] )
Explosionproof construction : [LINon-explosionproof []Flameproof
[JUnscaled pulse, [1Scaled pulse, Pulse unit /P
15. Output
[JAnalog output, Full scale ~ /h
16. Receiving instrument | [JSeparate-mount LCD counter [JRemotely located receiver (Specify model and spec.)

17.

Miscellaneous
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The specification as of Nov., 2004 is stated in this GS Sheet. Specifications and design are subject to change without notice.

Sales Representative:



