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Operating Conditions

minimum nominal maximum
Requested Flow 3.5 35 a5 ka'h
Pressure 5 bar_a
Temperature 0 °C
Density 638.73 kg/m3
Viscosity 0.2085 cP
Sound Velocity 1510 m/s
Pressure (min/max) 5 5 bar_a
Temp. (min/max) 0 8] “C

Vapor Pressure 4,3847 4,3847 4,3847 bar_a
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Corrosion Information

General Parameters

Fluid Ammonia 100% Abrasivity MNot abrasive
State Liguid
Character Clean

Interpretation of Data, (M) Material:

A resistant, 0.05 mm/y (0.002 inches/y)
B: unsufficent resistant, 0.5 mm/fy (0.02 inches/y)
C: not resistant, 1.3 mm/y (0.05 inches/y)
NR: not recommended

U: unknown

Interpretation of Data, (P) Plastics:

IA: resistant, 15% vol. Swelling/y; 15% Loss of Tensile Strength/y
B: unsufficent resistant, 30% vol. Swelling/y; 30% Loss of Tensile Strength/y
C: not resistant, 50% wvol. Swelling/y: 60% Loss of Tensile Strength/y
NR: not recommended
u: unknown
Temperature
Material * minimumO0°C nominal : 0°C maximum : 0°C
(P) EPDM A A A
(M} Hastalloy C Alloy C-22/2.4602 A A A
(P) Kalrez NR NR NR
(P} Silicon NR NR NR
(M) Stainless steel 304/1.4301 A A A
(M) Stainless steel 316L/1.4404 A A A
(M) Stainless steel 316L/1.4435 A A A
(M) Stainless steel 904L/1.4539 A A A
(M) Titanium A A A
(P) Viton NR NR NR
(M) Zirconium NR NR NR

*The user is responsible for the selection of process-wetted materials in view of their corrosion resistance. Endress+Hauser Flowtec AG makes no
guarantees and assumes no liability for the corrosion resistance of the materials selected here for the application described above.
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Sizing Sheet

General Parameters

Fluid

State

Character
Abrasivity

Fluid Group (PED)

Operating Conditions

Requested Flow
Pressure
[Temperature
Density

Viscosity

Sound Velocity
Pressure (min/max)

Temp. (min/max)

Steam, saturated
Steam Saturated
Clean

Not abrasive

Dangerous Fluid (Fluid group 1)

minimum

50

1754

Ref. Temperature
Ref. Pressure
Atmospheric Pressure
Standard

nominal
400
8
175.4
4.6604
0.0149
500

Endress+Hauser

n.a.
n.a.

1.0132 bar_a
ANSI (circular)

maximum
550 kg/h
bar_r
°C
kg/m3
cP
m/s
8 bar_r
1754 °C
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Sizing and Calculated Results

minimum nominal maximum

Requested Flow 50 400 550 ka/h
Pressure loss 0.002 0.1 0.188 bar
Velocity (meas. tube) 6.426 5141 70.69 m/s
Measured error Vol.™* 1 1 1 %

Measured error Mass™* na. n.a. n.a. %

Reynolds No. 0 391572 0

Frequency 1871 Hz

"*For error calculation, the specified reference conditions for the calibration of the flowmeter according to ISO/AEC 17025 apply.
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Chart Sheet
Flowmeter : 72F - Prowirl (VFM)
Meter Size 1
Minimum Flow 21.626 kg/h
Maximum Flow 583.5687 kg/h
Inner Diameter (Sensar) 0.9567 inch
heasured ermror [%)] Fressure [bar]
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Warnings / Messages

1. Attention, with a velocity over 50 m/s saturated steam could condensate!

,? 7" nwnn napnn v B

Velocity
Steam System
(m/s) (ft/s)
Saturated Steam - high pressure 25-40 82 -131
Saturated Steam - medium and low pressure 30-40 99 - 131
Saturated Steam at peak load <50 <164
Steam and Water mix <25 <82

Superheated Steam 35-100 100 - 300
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TYPICAL NATURAL GAS SPECIFICATIONS

COMPONENT UNIT LEAN GAS RICH GAS
METHANE MOL % 97.14 92.25
ETHANE MOL % 1.88 4.09
PROPANE MOL % 0.52 1.87
BUTANE MOL % 0.18 0.84
OTHER (C5+) MOL % 0.13 0.4
NITROGEN MOL % 0.06 0
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Operating Conditions

mimimum nominal maximum
Requestad Flow 657492 15 000 34 000 Nm3'h
Pressure 50 bar_r
Temperature 9 *C
Density 41.538 kgima
Wiscosity 0.0119 cP
Z-factor 0.8801
Sound Velocity 4147 m/fs
Prassure (minfmax) &0 &0 bar_r
Temp. (min/max) 9 9 “C
Sizing and Calculated Results
minimum nominal maximum
Requested Flow G57 482 15 000 34 000 MNma3/h
Pressure loss 0.002 0.5585 2522 bar
Welocity (meas. tube) 3.149 71.84 162.8 mis
Measured error Vol *** n.a. n.a. n.a. %
Measured error Mass™™ 1.05 0.38 0.26 %
Reynolds Mo. 0 6 505 051 0

***For error calculation, the specified reference conditions for the calibration of the flowmeter according to ISO/EC 17025 apply.
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Warnings / Messages

1. Fluid is no longer a gas at requested nom. temperature and pressure.

Gas mixture components are condensated and the calculation of the fluid
properties are invalid.
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Measuring accuracy

Mass

Liquid +0.1% of actual measured flow rate + zero stability

Gas +0.5% of actual measured flow rate + zero stability

Repeatability Better than 0.05% plus zero stability [includes the combined effects of
repeatability, linearity and hysteresis]

Zero stability

Titanium +0.004% of maximum flow rate with respective sensor size

Stainless Steel / Hastelloy® / Tantalum | £0-015% of maximum flow rate with respective sensor size

Reference conditions
Product Water
Temperature +20°C [ +68°F

Operating pressure 1 barg/ 14.5 psig

Effect on sensor zero point caused by a
shift in process temperature

Titanium 0.001% per 1°C / 0.00055% per 1°F
Stainless Steel / Hastelloy® / Tantalum | 0-004% per 1°C /0.0022% per 1°F

Effect on sensor zero point caused by a
shift in process pressure

Titznium / Stainless Steel / Hastelloy®/ | 0.0011% of the max flow rate per 1 barg. /0.000076% per 1 psig
Tantalum
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Mass
IBfrin kaih
Maximum flow rate TOZ25 25 580
TOSD 140 3800
TOFS 500 14, 000
T100 1100 30,000
T150 3200 87,000
Mass flow accuracy ™ +0_15% of rate™
Volume flow accuracy '@ +0.25% of rate ™
Gas flow accuracy = +0.50% of rate=?
Repeatability +0.05% of rate
Ifrmin kash
Zero stability TOZ25 00038 010
TOS50D o.021 o.57
TO7S 0075 2.0
T100 o165 4. .50
T150 0.48 120
Process temperature effect Process temperature effect is defined as the worst-case zero offset due to process fluid

temperature change away from the zeroing temperature.
All models 0.002% of maximum flow rate per °C

Pressure effect Pressure effect is defined as the change in sensor flow sensitivity due to process pressure
change away from the calibration pressure. Pressure effect can be corrected.

All models Mone
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Zero point stability:

Maximum full scale value Zero point stability
DN [kg/h] [kg/h]
g8 2000 0.20
15 6500 0.65
15 FB 18000 .8
25 18000 .8
25 FB 45000 4.5

Maximum measured error Fromass 83

Influence of fluid temperature

+0.125% =+ [|zero point stability / measured value) -100]% o.r.

When there is a difference between the temperature for zero point adjustment and the process temperature,
the typical measured error of the Promass sensor is =0.0002% of the full scale value /* °C.

Influence of fluid pressure

DN

The table below shows the effect on accuracy of mass flow due to a difference between calibration pressure

and process pressure.

Promass 1

% o.r./bar % o0.r./psi

25 FB

1" FB Mo influence
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Supplier Model Full flow | Basic Accuracy Zero Pressure Effect Temp.
In Kg/h F.S Stability per Effect per
1 Bar ldegc
"K" Optimass 44,800 +/- 0.1% 1.79 kg/h +/-0.0011% +/-0.001%
7000
"M" Series-T 30,000 +/- 0.15% 4.5 kg/h None +/-0.002%
"E" Promass 83l 45,000 +/- 0.125% 4.5 kg/h None +/-0.0002%
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