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Flow meters with various measuring principle to meet your needs

Simply select to suit the application

Application Thermal mass . . .
- - Ultrasonic Electromagnetic | Diff. pressure Vortex
Type Inline | Insertior
Liquid X O O (0] 0O
Object of Gas O X X (0] O
measurement | Vapor X X X (6] O
Steam X X X (0] O
Control O (8] O O O
Application Monitor O (0] O (0] O
Supply 0] X O X X
Temperature -40 to 260 C -40 t0 200C -20t0 120C -40 to 600 C -40 t0 200C
Operating Pressure Max 7\Pa — -1 to 2\Pa -0.1 to 42MPa Max SWa
condition Pressure loss Negligible None None Large Small
Range ability Large Large Large Small Medium
Bore C13t0 ¢ 6000 | ¢ 13t0€ 6000 | €2.5to¢ 300 ¢ 25 to ¢ 3000 C4to¢ 100
. Straight Upstream 1D 10D 10D 10D 30D 15D
Installing .
condition Pipe length Downstream 0D 5D 5D 5D 15D 5D
Piping work Required Not required Required Required Required
Explosion-proofing (0] X X (0] X
Accuracy +0.5% E.S. +1% of rate +0.5% of rate +2.0% F.S. 1 to 3% of rate
Performance Velocity range Liquid 0.1~140m5 0 ~+32ms 0.3 ~ 10ms 1.0 ~ 10m)s 0.5 ~ 10ms
Gas, Steam 2.0 ~ 120m)s 1.5 ~ 80ms
Note : Straight pipe length (D) : Represents pipe bore.
Typical application for flow meter
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Chemical & Petroleum chemical Crude oil, refined oil, fertilizer, chemical |V \Y%
Steel Cooling water \Y%
Pure water, drainage, sludge,
Water treatment . . \Y% VIVIV |V vV
Condensed sludge, chemical air
Semiconductor Demineralized water, chemical drainage vV |V \%
Food & beverage Water, liquor, milk, fruit juice, sauce, etc. VIiVI|V |V V
Pharmaceuticals Chemical, water A\ Vv
Building and regional heating/cooling | Chilled water, hot water \
Energy conservation Air, vapor, water V V|V
Assembly plant Air, vapor, water, chemical oil V VIV |V V|V
Molding plant Cooling water \Y
Applicable flow meter
Fluid Type Thermal mass Ultrasonic Electromagnetic | Diff. pressure Vortex
0il X O X © O
Ultra-demineralized water X © X A A
Chemical X © © O O
Warm cooling water X © © O ©
Pure water X © © O O
Drainage X O © A VAN
Sludge X A © A A
Condensed sludge X X O X X
High purity alcohol X © X O O
Liquor X O O O O )
Milk, fruit juice X O O O A © : Optimum
Soy sauce, dip X O O O O O : Suitable
Air © X X O O /\ . May be used
Vapor X X X O O (but conditional)
Gas O X X O O X : Should not be used
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Flow Sensing Principle

Thermal Mass Flow Sensing
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Series 3000 SMART-IN™ SENSOR

Ultrasonic Flow Sensing

entek’s unique SMART-IN™ sensor probe is responsible for the
unsurpassed accuracy, ruggedness and reliability of ientek
mdustrial flow meters.

The immersible SMART-IN™ sensor consists of two sensing
elements a velocity sensor and a temperature sensor that
automatically corrects for changes in gas temperature.

When power is applied to the flow meter, the transducer
electronics heats the velocity sensor to a constant temperature
differential above the gas temperature and measures the cooling
effect of the gas flow.

The electrical power required to maintain a constant
temperature differential is directly proportional to the gas mass
flow rate.

Both sensors are reference-grade platinum resistance
temperature detectors(RTDs). The platinum RTD wire is wound
an a rugged ceramic mandrel for strength and stability. SMART
IN™ sensors are clad in a rugged, sealed 316 stainless steel
encasement.(Series 3000)

Series 7200 SMART-IN"S LTRASONIC SENSOR

When the ultrasonic spreads in the liquid, the
_# Pipe Wal fluid flow will take a little change to the spreading
E;E&';'Fh S time and time changes positive ratio the fluid
— e — velocity, through this we can get the fluid velocity.
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Product Selection Guide

ientek Product Name | Fluids | Flow Body | Process Line Size
Thermal Mass Flow Meter (Series 1500)
HVAC 1510S Smart Insertion Gas Flow Mater Clean & inert gas Insertion 2-72 inch pipe or duct
HVAC 1520S Smart Insertion Liquid Flow Mater Clean water Insertion 2-72 inch pipe or duct
Thermal Mass Flow Meter (Series 1800)
HF 1810S Smart In-line Gas Mass Flow Meter Clean & inert gas In-line 2-72 inch pipe or duct
HF 18208 Smart In-line Liquid Flow Mater Clean water In-line 2-72 inch pipe or duct
High Flow Thermal Mass Flow Meter (Series 3000)
31108 Smart-IN™ Mass Flow Meter Industrial gas Insertion 2-72 inch pipe or duct
3120S Smart-IN™ Mass Flow Meter(EX) Industrial gas Insertion 2-72 inch pipe or duct
32108 Smart-IN™ FLG Mass Flow Meter Industrial gas In-line 1/4,1/2,3/4,1, 1.5, 2, 3, 4, 6, 8 inch flange
32208 Smart-IN™ FLG Mass Flow Meter(EX) Industrial gas In-line 1/4,1/2,3/4,1,1.5,2, 3,4, 6, 8 inch flange
34108 Smart-IN™ Stack Mass Flow Meter Industrial gas In-line 1/4,1/2,3/4,1, 1.5, 2, 3, 4, 6, 8 inch flange
3420S Smart-IN™ Stack Mass Flow Meter(EX) Industrial gas In-line 1/4,1/2,3/4,1, 1.5, 2, 3, 4, 6, 8 inch flange
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Air Velocity Meter (Series 4300)Air Master® gk E E é |48 § = 8 S E & S
Y
4384 Air Velocity Meter® Clean & inert gas| Insertion |O] O[O OO0l Of 1010
4384A  Air Velocity Meter® Clean & inert gas| Insertion Ol O[O O10]0[OlO|0O O
4385 Air Velocity Meter® Clean & inert gas| Insertion [O] O[O[O|O o100l 0O [O10
4385A  Air Velocity Meter® Clean & inert gas| Insertion [O] O|O[O|O O[O0l OO0 O
4386 Air Velocity Meter® Clean & inert gas Insertion Ol O[O 01O |00 O[O o100l O 010
4386A  Air Velocity Meter® Clean & inert gas| Insertion [O]O[O[O1O|O[O] O|O O10]1010]0 100
4387 Air Velocity Meter® Clean & inert gas| Insertion [O]O[O[O]O[O[O1O[OO1O|O[O10O OO
4387A  Air Velocity Meter® Clean & inert gas Insertion Ol O[O1O01O OO OO JO O[O0 OO0 1O
Ultrasonic Flow Meter (Series 7200)
72108 Smart-INYS Wall Ultrasonic Flow Meter Liquid Clamp-on DN 20-6000mm
7220S Smart-INY PORT Ultrasonic Flow Meter Liquid Clamp-on DN 20-1000mm
72308 Smart-IN”S PAN Ultrasonic Flow Meter Liquid Clamp-on DN 20-6000mm
72408 Smart-INYS Hand-held Ultrasonic Flow Meter Liquid Clamp-on DN 20-1000mm




ientek Co., Ltd.

Flow Range(1) Temp. Range Pressure Range Accuracy Comments / Application
0~200 to 0~20,000 sfpm i 0 .
(0~1 to 0~100 nmps) -10~80C (14~176°F) 10 bar max 1% F.S. Smart Insertion
0~200 to 0~2000
(0~1 tg 0~10 nmspfg)m -10~80C (14~176°F) 10 bar max 1% F.S. Smart Insertion
0~100 to 0~500 SLPM i i
(0~10 to 0~50 m/s) -10~80C (14~176°F) 10 bar max 1% F.S. Smart Insertion
0~10 to 0~100 SLPM
(0~1 tg()Nlo m/s) -10~80C (14~176°F) 10 bar max 1% F.S. Smart Insertion
0~1 to 0~100 smps -10~120C (230C) o .
(0~3.28 to 0~328 sfps) (10~247°F (446°F) 70 bar max 2% rate Smart Insertion
0~1 to 0~100 smps -10~120C(230C) o . )
(0~3.28 to 0~328 sfps) (10~247°F (446°F) 70 bar max 2% rate Smart Insertion, Explosion-proof
0~20 to 0~12000 scmh -10~120C(230C) .
(0~0.8 to 0~7000 scfm) | (10~247°F (446°F) 70 bar max 2% rate Smart In-line
0~20 to 0~12000 scmh -10~120C(230C) o ] .
(0~0.8 to 0~7000 scfim) (10~247°F (446°F) 70 bar max 2% rate Smart In-line, Explosion-proof
0~20 to 0~12000 scmh -10~120C (230C
(0~0.8 to 0~7000 scfm) (10~247°F ((446°F)) 70 bar max 2% rate Smart Stack mass flow
0~20 to 0~12000 scmh -10~120C (230C) o .
(10~247°F (446°F) 70 bar max 2% rate Smart Stack mass flow, Explosion-proof

(0~0.8 to 0~7000 scfm)

= :r:z; Ra"ge](,'i't'é? DRY Temp. (DB °C | Humidity(RH %) | Wet Temp.(WB C) | Dew Point Temp.(DP C) | CO2(%) | Note
0~50 m/s -40~120C =£0.5C
0~50 m/s -40~120C £0.5C
0~50 m/s | 1.27~78.7 m/s | -40~120C =£0.5C 0~100% RH =£2% RH
0~50 m/s | 1.27~78.7 m/s | -40~120C =£0.5C 0~100% RH *+2% RH
0~50 m/s | 1.27~78.7 m/s| -40~120C =£0.5C 0~100% RH *+2% RH +5~+60C -15~+60C
0~50 m/s | 1.27~78.7 m/s| -40~120C =£0.5C 0~100% RH =£2% RH +5~+60C -15~4+60C
0~50 m/s | 1.27~78.7 m/s | -40~120C =£0.5C 0~100% RH *+2% RH +5~+60C -15~+60C 0~5%
0~50 m/s | 1.27~78.7 m/s| -40~120C =£0.5C 0~100% RH *+2% RH +5~+60C -15~+60TC 0~5%
clamp-on | wetted
transducer | transducer
0~+32 m/s -20~80C [-20~+120C Unlimitation 1% rate Wall mount type
0~+32 m/s -20~80C [-20~+120C Unlimitation 1% rate Portable type
0~+32 m/s -20~80C [-20~+120C Unlimitation 1% rate Panel mount type
0~+32 m/s -20~80C |-20~+120C Unlimitation 1% rate Hand-held type

Note(1) : Range are different fluids. smps : Standard meter per sec.

scmp : Standard cubic meter per hour

scfm : Standard cubic feet per minute

sfpm : Standard feet per minute

Standard conditions for air 70F and 1 atmosphere pressure.

N -

1800




® Fast response flow meter ideal for inert gas and
liquid mass flow measurement applications

® Smart electronics permit field adjustment of critical
flow meter setting

e Field validation of flow meter calibration

® 200 millisecond response to changes in flow rate

® Outstanding range ability

@ Optional 2 x 16 backlight LCD display

e Minimal flow blockage and low pressure drop

® RS-232 communication

e Gas & Liquid

entek Instrument’s Series 1500S Smart Insertion mass
flow meter provides an alternative for inert gas and
clean water flow measurement applications. The meter’s
sensor offers long-term reliability and 200 millisecond
response to changes in flow rate.

The versatile microprocessor-based transmitter integrates
the functions of flow-range adjustment, meter validation
and diagnostics in a probe-mounted NEMA 4X (IP65)
housing. Mass flow rate and totalized flow, as well as other
configuration variables, can be displayed on the meter’s
optional 2 x 16 backlight LCD panel.

The meter also provides an optical / galvanic isolated
4-20 mA, 0-10VDC output and two alarm outputs.

The programmable transmitter is easily configured via
RS-232 and ientek Smart Interface Windows*-based
software minimum 8 MB of RAM, preferred 16 MB of
RAM. This series 15008 is suitable for pipes or ducts from
2 inch to 48 inches (DN 50 to DN 1200)

The information contained herein is subject to change without notice.
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Performance Specifications Operating Specifications (Liquid)

Accuracy of Point Velocity
+ 1% of full scale

Repeatability
+ 0.2% of full scale

Temperature Coefficient

+0.02% of reading per °F within =£50°F of customer
specified conditions.

+0.03% of reading per °F within *50°F to 100°F of
customer specified conditions.

+0.04% of reading per C within £25C of customer
specified conditions.

£0.06% of reading per C within £25C to 50C of
customer specified conditions.

Pressure Coefficient
0.02% per psia for air, consult factory for other gases
, Liquid

Response Time
200 milliseconds to 63% of final velocity value

Operating Specifications (Gas)

Gases
Most non-combustible, non-corrosive gases

Mass Flow Rates

0 to 200 sfpm (0 to 1 nmps) minimum, 0 to 20,000 sfpm
(0 to 100 nmps) maximum for air and nitrogen (maximum
full scale varies with other gases consult factory)

Gas Pressure
145 psia (10 barg) maximum

Pressure Drop
Negligible

Gas & Ambient Temperature

Gas ............. 14°F to 176°F (-10C to 807C)

Ambient ..... Operating : 32°F to 122°F (0C to 50C)
Storage : -40°F to 180°F (-40C to 807C)
0 to 90% relative humidity, non-condensing
conditions

Power Requirements
DC 24V £10% (regulated), 150 mA maximum
Warm-up time : 10 minutes(max)

Flow Rates
0 to 200 sfpm (0 to 1 nmps) minimum
0 to 2000 sfpm (0 to 10 nmps) maximum

Liquid Pressure
145 psia (10 barg) maximum

Pressure Drop
Negligible

Water & Ambient Temperature

Water ......... 14°F to 176°F (-10TC to 80C)

Ambient ..... Operating : 32°F to 122°F (0°C to 50C)
Storage : -40°F to 180°F (-40C to 80C)
0 to 90% relative humidity, non-condensing
conditions

Power Requirements
DC 24V £10% (regulated), 300 mA maximum
Warm-up time : 10 minutes(max)

Operating Specifications (Gas)

Output Signal
Linear 0~10 VDC, 1000 ohms minimum load resistance or
Linear 4~20 mA proportional mass flow rate.
700 ohms maximum resistance power supply dependent
User-selectable ... Active non-galvanic ally separated or
passive galvanic ally separated
(loop power required)

Alarms

Hard contact user-adjustable high and low dead band
adjustable with Smart Interface windows” software
Relay ratings ... Maximum 42 VDC or VAC, 140 mA

Displays

Alphanumeric 2 x 16 digit backlight LCD

Adjustable variables via on-board switches

(password protected) or with Smart Interface windows®

software

Adjustable variables ... Full scale (50 to 100 %)
Time Response (1 to 7 seconds)
Correction factor setting (0.5 to 5)
Zero and span
High and low alarm settings

Totalize
Seven digits (9,999,999.9) in engineering units
Reset table by software, on-board switches or external magnet

Software

Smart Interface Windows"-based software minimum

8 MB of RAM, preferred 16 MB of RAM

RS-232 communication

Additional features ... Alarm dead band adjustment
Zero cut-off adjustment
Linearization adjustment
Save / Load configurations
Flow meter validation

1o



Physical Specifications Mass Flow Ranges (Gas)

Wetted Materials 1500S-Minimum pipe diameter 1”
316L, 304 stainless steel Gas Shec(%FS G Max Vel | Max Vel | Max
Enclosure Code pec(%oFS) 3 | (SFPM) | (N\MPS) | PSIA
NEMA 4X 0 Standard accuracy Air 20,000 102 145
(IP65) 1 Standard accuracy Argon 28,000 142 145
Powder-coated cast aluminum 2 Standard accuracy CO, 20,800 106 145

. . 6 Standard accuracy Helium 12,400 63 145
EleCtrlc.al Connections 10 Standard accuracy N> 19,800 101 145
One 1/2 inch NPT ... NEMA 4X Enclosure (IP65)

99 | Other-consult factory

Mounting (Optional)
1/2-inch tube compression fitting with 1/2-inch male NPT
1/2-inch duct mounting bracket

Certifications*
CE (All enclosures)
CSA
(Explosion-proof for Class 1, Division 1, Groups B, C, D)
EEx (EEx d IIC T6...T2)

FM
(Explosion-proof for Class 1, Division 1, Groups B, C, D)
* Certifications Pending, Contact factory

Dimensional Specification

Compression Fitting-Front View (EN2) Compression Fitting-Side View (EN2)
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m ientek Co., Ltd.

Factor2 (P)153-803

Daeryung Technotown Sth #407

493, Gasan-dong Gumcheon-Gu Seoul, Korea

TEL : +82(2)-2107-7999 FAX : +82(2)-2107-7990

www.flowcountry.com , www.flowcountry.co.kr

Order Information Sheet(OIS)

HVAC 15008
High Flow Mass Flow Meter

Type Probe "L Mount Enclosures  Power Output Display Flow,D Cali; Cali, Press Option
HVAC-15 S—| L - M - E - P -V - - - - - -
1 2 3 4 6 7 8 9 10 11 12 13 14 15
Model Direction Code 1 Input Power Code 8 Calibration 2° Code 13
Gas Mass Flow 10 DC24V £10% 2 70 °F21.11 °C)®
Liquid Flow 20 90-240VAC£10%, E20 ONLY. N/A 14.7 psia (1.103 bar) £
Agency approved, customer specified \ Agency approved, customer specified \ 32 °F (0 °C)
14.7 psia (1.103 bar) B

Insertion Lenght2 Code 2,3 Output Code 9 Agency approved, customer
6-inch (15cm) 06 Relay output(High, Low) 1 specified w
9-inch (23cm) 09 0-10 VDC, Linear 3
13-inch (33cm) 13 4-20 mA, Linear 4 Pressure Code 14
18-inch (46¢cm) 18 Agency approved, customer specified W Low pressure
24-inch (61cm) 24 50 psia [ 3.5 bar ] Max. L
36-inch (92cm) 36 Display Code 10 Medium pressure
Special Length (in) No Readout NR 250 psia [ 17 bar ] Max. M
Probe with 1-inch 1501b Flange (in)-M5 Digital Display DD Agency approved, customer
High Pressure Hot Tap with Retractor (in)-M9 Agency approved, customer specified WW specified W
Agency approved, customer specified WwW
Mounting Code 4,5 Flow Direction Code 11 Option Code 15
None 0 Horizontal right to left, or 1 Pressure Test Certificate PT
Compression Fitting? 0 Vertical up Certificate of Conformance CC
(3/4-inch tube x 1-inch Male NPT) Horizontal left to right, or ) NACE Certificate NC
Thread let (3/4-inch Female NPT) 20 ) Vertical down 24VDC Supply Unit DC
Specify pipe O.D. in parentheses Agency approved, customer specified W RS-232 Cable IM RS
Flat Duct Bracket 3
(3/4-inch tube compression Fitting)
Curved Duct Bracket (3/4-inch tube Calibration 1° Code 12 Notes
compression Fitting) Specify duct O.D. | 4( ) Standard Calibration 1. Flange is tapped and threaded on the compression
in parentheses Air, only for 3 inch and large pipe A fitting.
Low Pressure Hot Tap. 8 ) size 2. Material matches the selection in Box 2. Metal
Specify duct O.D. in parentheses Compressed Air, only for 3 inch ferrule permanently locks after tightening
Quick Removal Tap. 150 ) and larger pipe sizes D \ 1c:(l)rnpression fitting. . .
Maximum 40 psig (2.8 barg) Customer Calibration . Flange must be ANSI or DIN specifications.
Agency approved, customer specified wWwW Air B 4. Maximum length is 60 inches [1524 mm].

Air equivalency (digester gas, flue, 5. Enclosure required for agency approvals.
Enclosures® Code 6,7 gas, etc). ¢ T6_ rated.at 104F [40°C]

6. Wire resistance must be less than 8 ohms.

Hazardous-Area Location Enclosure 20 Nitrogen, helium, argon, carbon 7 Turndown ratio is 10-1 minimum and 100:1
Remote Hazardous-Area Location'® 3(f) dioxide, compressed air or digester E maximum
Enclosure (Only with EEx Meters) £as 8. SFPS is the abbreviation for standard feet per
Remote Hazardous-Area Location A(f) Hydrocarbons(natural gas, methane, F second at 14.7 psia [1.01 bar(a)] and 70°F [21.1°C].
Enclosure with Junction Box ethane, propane, etc). 9. Customer specified calibration must not exceed
NEMA 4X N2 Hydrogen or hydrogen mixture G temperature and pressure limitations of the 1500.
Remote NEMA 4X with Junction Box N4(ft) Agency approved, customer specified w 1800.3000 series product specifications.
Agency approved, customer specified Ww 10. Remote configuration is only available with

aluminum local enclosure.
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® Fast response flow meter ideal for inert gas and liquid
mass flow measurement applications

® Smart electronics permit field adjustment of critical
flow meter setting

o Field validation of flow meter calibration

® 200 millisecond response to changes in flow rate

® Outstanding range ability

® Optional 2 x 16 backlight LCD display

® Minimal flow blockage and low pressure drop

® RS-232 communication

e Gas & Liquid

* entek Instrument’s Series 1800S Smart Insertion mass
Z flow meter provides an alternative for inert gas and
clean water flow measurement applications. The meter’s
sensor offers long-term reliability and 200 millisecond
response to changes in flow rate.

The versatile microprocessor-based transmitter integrates
the functions of flow-range adjustment, meter validation
and diagnostics in a probe-mounted NEMA 4X (IP65)
housing. Mass flow rate and totalized flow, as well as other
configuration variables, can be displayed on the meter’s
optional 2 x 16 backlight LCD panel.

The meter also provides an optical / galvanic isolated
4-20 mA, 0-10VDC output and two alarm outputs.

The programmable transmitter is easily configured via
RS-232 and ientek Smart Interface Windows*-based
software minimum 8 MB of RAM, preferred 16 MB of
RAM.

isplay

d Flow Meter with
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1800 Series Hi-Flow Gas Mass
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The information contained herein is subject to change without notice.
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Dimensional Specification

Series 1810 Side View

Series 1810-Outlet View

Series 1810-Bottom View
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HF1810S-W-N2-EN2-P2

All dimensions are inches and in parentheses are millimeters.
Certified drawings are available on request.

Performance Specifications

Accuracy

£ 1% of full scale including linearity over 15° to 25C and
5 to 60 psia (0.3 to 4 barg)

If the meter is mounted with a vertical (up or down) flow
path the following accuracy de-rating applies:

OPERATING PRESSURE (Gas)
Inlet Pressure . . .
Deviation? 50 psia 100 psia 150 psia
+ 1 psia + 1.5% of + 1.5% of + 1.5% of
full scale full scale full scale
+ 5 psia + 3.8% of + 4.5% of + 5.3% of
full scale full scale full scale
. + 6% of + 7.5% of + 9% of
+
+ 10 psia full scale full scale full scale

Notes: (1) Do not exceed =+ 145 psia.
(2) Difference between inlet pressure and calibrated pressure.
Do not exceed £ 10 psia.

Repeatability
x 0.5% of full scale

Temperature Coefficient
0.08% of full scale per °F (0.15% of full scale per C), or
better

Pressure Coefficient
0.01% of full scale per psia (0.15% of full scale per bar),
or better

Response Time
800 ms time constant; six seconds (typical) within
+ 2% of final value over 25 to 100% of full scale

HF1810S-W-N2-EN2-P2

HF1810S-W-N2-EN2-P2

Operating Specifications

Fluid
Clean Gas, Air, Clean water, specify when ordering.

Flow Rates
Gas : 0-100 SLPM to 0-500 SLPM (50m/s)
Liquid : 0-10 SLPM to 0-100 SLPM (10m/s)

Fluid Pressure
145 psia (10 barg) maximum
20 psia (1.4 barg) optimum

Fluid & Ambient Temperature
Fluid : 14°F to 176°F (-10C to 807C)
Ambient : 32°F to 122°F (0C to 507C)

Leak Integrity
1 X 10™* atm ce/sec of helium maximum

Pressure Drop

Gas Liquid
Flow Rate | Cm of water | Flow Rate | Cm of water
50 SLPM 10 SLPM
100 SLPM 20 SLPM
150 SLPM 40 SLPM
200 SLPM 60 SLPM
300 SLPM 70 SLPM
400 SLPM 80 SLPM
500 SLPM 100 SLPM

Power Requirements
Gas: DC24 V £ 10% (regulated), 150 mA maximum
Liquid : DC24 V £ 10% (regulated), 300 mA maximum
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Operating Specifications

Output Signal
Linear 0~10 VDC, 1000 ohms minimum load resistance or
Linear 4~20 mA proportional mass flow rate.
700 ohms maximum resistance power supply dependent
User-selectable ... Active non-galvanic ally separated or
Passive galvanic ally separated
(loop power required)

Alarms

Hard contact user-adjustable high and low dead band
adjustable with Smart Interface™ software

Relay ratings ... Maximum 42 VDC or VAC, 140 mA

Displays
Alphanumeric 2 x 16 digit backlight LCD
Adjustable variables via on-board switches (password
protected) or with Smart Interface windows” software
Adjustable variables ... Full scale (50 to 100 %)
Time Response (1 to 7 seconds)
Correction factor setting (0.5 to 5)
Zero and span
High and low alarm settings

Totalize
Seven digits (9,999,999.9) in engineering units
Reset table by software, on-board switches or external magnet

Software
Smart Interface Windows"-based software minimum 8 MB
of RAM, preferred 16 MB of RAM
RS-232 communication
Additional features ... Alarm dead band adjustment
Zero cut-off adjustment
Linearization adjustment
Save / Load configurations
Flow meter validation

Physical Specifications

Wetted Materials
316L, 304 stainless steel

Enclosure

NEMA 4X

(IP65)

Powder-coated cast aluminum

Electrical Connections
One 1/2 inch NPT ... NEMA 4X Enclosure (IP65)

Certifications*

CE (All enclosures)

CSA (Explosion-proof for Class 1, Division 1, Groups B, C, D)
EEx (EEx d IIC T6...T2)

FM (Explosion-proof for Class 1, Division 1, Groups B, C, D)
* Certifications Pending, Contact factory




m ientek Co., Ltd.

Factor2 (P)153-803

Daeryung Technotown 5th #407

493, Gasan-dong Gumcheon-Gu Seoul, Korea

TEL : +82(2)-2107-7999 FAX : +82(2)-2107-7990
www.flowcountry.com , www.flowcountry.co.kr

Order Information Sheet(OIS)

HF 1800S
High Flow Mass Flow Meter

Type Flange Flange Spec. Enclosures Power Output Display Flow, D Cali, Cali, Press Option
HF-18 S— - -|E N v |- - - - - -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Model Direction Code 1 Input Power Code 8 Calibration 2° Code 13
Gas Mass Flow 10 DC24V £10% 2 70 °F(21.1 °C)} A
Liquid Flow 20 90-240VAC =+10%, E20 ONLY. N/A 14.7 psia (1.103 bar)
Agency approved, customer specified \ Agency approved, customer specified w 32 °F(0 °C) B
14.7 psia (1.103 bar)
Flange Standard Code 2 Output Code 9 Agency approved, customer W
DIN Flange D Relay output(High, Low) 1 specified
ANSI Flange A 0-10 VDC, Linear 3
Agency approved, customer specified W 4-20 mA, Linear 4 Pressure Code 14
Agency approved, customer specified Y Low pressure
Flange Spec.'? Code 3,4,5 50 psia [ 3.5 bar ] Max. L
Size NPT 1501b PNI16 PN40 Display Code 10 Medium pressure o,
1/4 - inch N1 — No Readout NR 250 psia [ 17 bar ] Max.
1/2 - inch N2 F2 Digital Display DD Agency approved, customer -
3/4 - inch N3 F3 Agency approved, customer specified WW specified
1 - inch(DN25) N4 F4 D4 E4
1.5 -inch(DN40) N5 F5 D5 E5 Flow Direction Code 11 Option Code 15
2 - inch(DN50) N6 F6 D6 E6 Horizontal right to left, or 1 Pressure Test Certificate PT
2.5 -inch(DN65) N7  F7 D7 E7 Vertical up Certificate of Conformance CcC
3 - inch(DN80) N8 F8 D8 E8 Horizontal left to right, or 5 NACE Certificate NC
3.5 -inch(DN90) N9 F9 D9 E9 Vertical down 24VDC Supply Unit DC
4 - inch(DN100) N10 F10 DI0O EI0 Agency approved, customer specified W RS-232 Cable IM RS
5 - inch(DN125) NIl Fll DIl EIlIl
6 - inch(DN150) Ni12 FI2 DI2 EI2
7 - inch(DN175) N13 F13 DI3 EI13 Calibration 1° Code 12 Notes
8 - inch(DN200) N14 Fi14 D14 EIl4 Standard Calibration 1. Flange is tapped and threaded on the compression
Air, only for 3 inch and large pipe A fitting.
size 2. Material matches the selection in Box 2. Metal
Enclosures® Code 6,7 Compressed Air, only for 3 inch ferrule permanently locks after tightening
Hazardous-Area Location Enclosure 20 and larger pipe sizes D compression fitting.
Remote Hazardous-Area Location 3(6t) Customer Calibration B 3. Flange must be ANSI o‘r DIN specifications.
Enclosure (Only with EEx Meters) Air 4. Maximum length is 60 inches [1524 mm].
Remote Hazardous-Area Location A(fo) Air equivalency (digester gas, flue, C 5. izfzsel;rztr?g:ir;d[jgzg]gency approvals.
Enclosure with Junction Box gas, etc). )
NEMA 4X N2 Nitrogen, helium, argon, carbon 6. Wire resistancje %nUSt be 1‘?? than § ohms.
Remote NEMA 4X with Junction Box |  Nd(f) dioxide, compressed air or digester E 7 ?nl;ri(zwﬁ ratio is 10:1 minimum and 100:1
Ximui
Agency approved, customer specified WW il 8. SFPS is the abbreviation for standard feet per
Hydrocarbons(natural gas, methane, F second at 14.7 psia [1.01 bar(a)] and 70°F [21.1°C].
ethane, propane, etc). 9. Customer specified calibration must not exceed
Hydrogen or hydrogen mixture G temperature and pressure limitations of the 1500.
Agency approved, customer specified w 1800.3000 series product specifications.

10. Remote configuration is only available with
aluminum local enclosure.
11. Code No3 F :Female M : Male.




® Close loop control
® 24 bit Analog digital converter (ADC)
® Output accuracy *+ 0.1%, =+ 2.5 ¢ A (4~20mA)
Output accuracy *+ 0.01%, £ 1mV (0~10VDC)
o Field adjustment of critical flow meter
settings Smart interface (RS-232)

o Field validation of flow meter calibration

® Direct mass flow monitoring eliminates
need for temperature and pressure compensation
o Greatly reduces upstream piping requirements
e Outstanding Range ability
® One-second response to changes in flow rate
e CE, EEx, CENELEC (Pending)

" entek Instruments ientek 3100S Smart Insertion
Z mass flow meter accommodates the change
measurement requirements and instrument-
validation demands of industrial gas flow monitoring
installations.

The versatile microprocessor-based transmitter
integrates the functions of flow measurement, flow
range adjustment, meter validation and diagnostics,
in either a probe-mounted or remote housing.

Mass flow rate and totalized flow, as well as other
configuration variables, are displayed on the meter’s
optional 2 X 16 LCD panel. The programmable
transmitter is easily configured via an RS-232
communication port and ientek’s Smart Interface™
software, or via the display and magnetic switches on
the instrument panel.

The ientek 3100S allows you to configure or
change the following password protected parameters :
flow range, totalize, alarm settings, time response,
low flow cutoff and a calibration correction factor that
compensates for flow profile flow variations.

ientek’s Smart Interface™ software guides you
through a procedure to fully validate instrument
performance.

The meter is available with a variety of input
power, output signal, mounting and packaging
options.

The information contained herein is subject to change without notice.

3100 Series Smart-IN™

E Mass Flow Meter
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Performance Specifications

Accuracy of Point Velocity
+2% of reading from 10 to 100% of calibrated range
F0.5% of full scale below 10% of calibrated range

Repeatability
+0.2% of full scale

Temperature Coefficient

F0.02% of reading per °F within +50 °F of customer
specified conditions.

+0.03% of reading per °F within £50 °F to 100 °F of
customer specified conditions.

10.04% of reading per C within =25 of customer
specified conditions.

+0.06% of reading per C within =25 to 50C of
customer specified conditions.

Pressure Coefficient
0.02% per psi for air, consult factory for other gases

Response Time
One second 63% of final velocity value.

Operating Specifications

Gases
Most gases compatible with 316L stainless steel

Gas Pressure(2 limitations)
Compression fittings : 500 psia(34 barg)
1-inch 150 Ib flange(-40°F to 150°F) : 185 psia(12.8 barg)
Low Pressure Hot Tap : 100 psia(7 barg)
High Pressure Hot Tap : 1000 psia(70 barg)
Application gas pressure :
See mass flow range tables for maximum
application gas pressures.

Pressure Drop

Negligible for pipes three inches in diameter or larger

Gas & Ambient Temperature

Gas oo 15°F to 250°F (-10C to 120T)

Optional -40°F to 450°F (-40C to 2307C),
Application dependent

Higher temperature available, consult factory
-5°F to 120°F (-20TC to 50T )

Leak Integrity
5% 10™ atm cc/sec of helium maximum

Ambient ---

Power Requirements
DC 24V £10% (regulated), 625mA maximum
90-240 VAC =*+10% (regulated), 15watts maximum

Output Signal

Linear 0~10VDC , 1000 ohms minimum load resistance or

Linear 4~20mA proportional mass flow rate.

700 ohms maximum resistance power supply dependent

User - selectable -+ Active non-galvanic ally separated or
passive galvanic ally separated (loop
power required)

Alarms

Hard contact user-adjustable high and low

Dead band adjustable with Smart Interface™ software
Relay ratings - Maximum 42VDC or VAC, 140mA
Displays

Alphanumeric 2 X 16 digit backlight LCD

Adjustable variables via on-board switches

(password protected) or with Smart Interface™ software

Adjustable variables --- Full scale (50 to 100%)
Time Response (1 to 7 seconds)
Correction factor setting (0.5 to 5)
Zero and span
High and low alarm settings
Totalize

Seven digits (9,999,999.9) in engineering units
Reset table by software, on-board switches or external
magnet

Software
Smart Interface™ Windows"- bases software minimum 8
MB of RAM, preferred 16 MB of RAM
RS-232 communication
Additional features:-*Alarm dead band adjustment
Zero cut-off adjustment
Linearization adjustment
Save/Load configurations
Flow meter validation

Physical Specifications

Wetted Materials
316L stainless steel

Enclosure

Hazardous-Area Location Enclosure (IP67) or NEMA 4X
(IP65)

Both are powder-coated cast aluminum

Electrical Connections

Two 3/4 inch NPT:----- Hazardous-Area Location Enclosure
(IP67)

One 1/2 inch NPT-----: NEMA 4X Enclosure (IP65)
Mounting (optional)

ANSI 1-inch 150 Ib flange
3/4-inch tube compression fitting with 1-inch male NPT.
Hot tap systems

Certifications™

CE (All enclosures)

CSA(Explosion-proof for Class 1, Division 1, Groups B,C,D)

EEx (EEx d IIC T6:-T2)

FM (Explosion-proof for Class 1, Division 1, Groups B,C,D)
* Certifications Pending, Contact factory
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Mass Flow Ranges

EEx approved meters maximum velocities and flow rate are 50% of standard values shown in charts.

3100S-Air-Gas Code 0 Application Temp.=15-250 °F 3100S-Digester-Gas Code 4 Application Temp.=15-250 °F
Spec (%rdg) Pipe Area Max Vel Max Max  Max Spec (%ordg) Pipe ~ Area Max Vel Max Max  Max
Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
standard accuracy 1" 0.0060 | 20,000 120 189 120 standard accuracy 1" 0.0060 | 17,200 103 163 30
standard accuracy | 1-1/2" | 0.0142 | 20,000 284 448 120 standard accuracy | 1-1/2" | 0.0142 | 17,200 244 385 30
standard accuracy 2" 0.0233 20,000 466 735 120 standard accuracy 2" 0.0233 17,200 401 632 30
standard accuracy 3" 0.0513 | 20,000 1026 1618 120 standard accuracy 3" 0.0513 | 17,200 882 1392 30
standard accuracy 4" 0.0884 | 20,000 1768 2788 120 standard accuracy 4" 0.0884 | 17,200 1520 2398 30
standard accuracy 6" 0.2010 | 20,000 4020 6340 120 standard accuracy 6" 0.2010 17,200 3457 5452 30
standard accuracy 8" 0.3470 | 20,000 6940 10945 120 standard accuracy 8" 0.3470 | 17,200 5968 9413 30
standard accuracy 10" 0.5480 | 20,000 10960 17285 120 standard accuracy 10" 0.5480 | 17,200 9426 14865 30
standard accuracy 12" 0.7770 | 20,000 | 15540 24508 120 standard accuracy 12" 0.7770 | 17,200 | 13364 21077 30
standard accuracy 14" 0.9390 | 20,000 | 18780 29618 120 standard accuracy 14" 0.9390 | 17,200 | 16151 25472 30
standard accuracy 16" 1.2270 | 20,000 24540 38703 120 standard accuracy 16" 1.2270 17,200 21104 33284 30
standard accuracy 18" 1.5530 | 20,000 31060 48985 120 standard accuracy 18" 1.5530 17,200 26712 42127 30
standard accuracy 24" 2.7920 | 20,000 | 55840 88066 120 standard accuracy 24" 2.7920 | 17,200 | 48022 75737 30
standard accuracy 36" 6.4920 | 20,000 | 129840 | 204773 120 standard accuracy 36" 6.4920 17,200 | 111662 | 176105 30
3100S-Argon-Gas Code 1 Application Temp.=15-250 °F 3100S-Digester-Gas Code 5 Application Temp.=15-250 °F
Spec (%rdg) Pipe Area Max Vel Max Max Max Spec (Yordg) Pipe  Area Max Vel Max Max  Max
Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA
standard accuracy 1" 0.0060 | 28,000 168 265 120 4% _correlation " 0.0060 | 17,200 103 163 120
standard accuracy | 1-1/2" | 0.0142 | 28,000 398 627 120 4% correlation 1-12" | 0.0142 | 17,200 244 385 120
standard accuracy 2" 0.0233 | 28,000 652 1029 120 4% correlation 2" 0.0233 | 17,200 401 632 120
standard accuracy 3" 0.0513 | 28,000 1436 2265 120 4% correlation 3" 0.0513 | 17,200 882 1392 120
standard accuracy 4" 0.0884 | 28,000 2475 3904 120 4% _correlation 4" 0.0884 | 17,200 1520 2398 120
standard accuracy 6" 0.2010 | 28,000 5628 8876 120 4% correlation 6" 0.2010 | 17,200 3457 5452 120
standard accuracy 8" 0.3470 | 28,000 9716 15324 | 120 4% correlation 8" 0.3470 | 17,200 5968 9413 120
standard accuracy 10" 0.5480 | 28,000 15344 24199 120 4% correlation 10" 0.5480 | 17,200 9426 14865 120
standard accuracy 12" 0.7770 | 28,000 | 21756 34312 | 120 4% correlation 12" 0.7770 | 17,200 | 13364 | 21077 | 120
standard accuracy 14" 0.9390 | 28,000 | 26292 | 41486 | 120 4% correlation 14" 0.9390 | 17,200 | 16151 25472 | 120
standard accuracy 16" 1.2270 | 28,000 | 34356 54184 | 120 4% correlation 16" 1.2270 | 17,200 | 21104 33284 120
standard accuracy 18" 1.5530 | 28,000 | 43484 68579 | 120 4% correlation 18" 1.5530 | 17,200 | 26712 42127 | 120
standard accuracy 24" 2.7920 | 28,000 | 78176 | 123293 | 120 4% correlation 24" 2.7920 | 17,200 | 48022 75737 | 120
standard accuracy 36" 6.4920 | 28,000 | 181776 | 286683 | 120 4% correlation 36" 6.4920 | 17,200 | 111662 | 176105 | 120
3100S-C0O,-Gas Code 2 Application Temp.=15-250 °F 3100S-Helium-Gas Code 6 Application Temp.=15-250 °F
Spec (%rdg) Pipe Area Max Vel Max Max  Max Spec (%ordg) Pipe Area  Max Vel Max Max  Max
Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA Size _ (SqFt) (SFPM) (SCFM) nm'hr PSIA
standard accuracy 1" 0.0060 | 19,800 119 187 120 standard accuracy " 0.0060 | 12,400 74 117 120
standard accuracy | 1-1/2" | 0.0142 | 19,800 281 443 120 standard accuracy | 1-1/2" | 0.0142 | 12,400 176 278 120
standard accuracy 2" 0.0233 19,800 461 728 120 standard accuracy 2" 0.0233 | 12,400 289 456 120
standard accuracy 3" 0.0513 | 19,800 1016 1602 120 standard accuracy 3" 0.0513 | 12,400 636 1003 120
standard accuracy 4" 0.0884 | 19,800 1750 2760 120 standard accuracy 4" 0.0884 | 12,400 1096 1729 120
standard accuracy 6" 0.2010 | 19,800 | 3980 6277 120 standard accuracy 6" 0.2010 | 12,400 | 2492 3931 120
standard accuracy 8" 0.3470 | 19,800 6871 10836 | 120 standard accuracy 8" 0.3470 | 12,400 4303 6786 120
standard accuracy | 10" 0.5480 | 19,800 | 10650 | 17112 | 120 standard accuracy | 10" 0.5480 | 12,400 | 6795 10717 | 120
standard accuracy | 12" 0.7770 | 19,800 | 15385 | 24263 | 120 standard accuracy | 12" 0.7770 | 12,400 | 9635 15195 | 120
standard accuracy | 14" 0.9390 | 19,800 | 18592 | 29322 | 120 standard accuracy | 14" 0.9390 | 12,400 | 11644 | 18363 | 120
standard accuracy 16" 1.2270 | 19,800 24295 38316 120 standard accuracy 16" 1.2270 | 12,400 15215 23996 120
standard accuracy 18" 1.5530 19,800 30749 48495 120 standard accuracy 18" 1.5530 12,400 19257 30371 120
standard accuracy | 24" 27920 | 19,800 | 55282 | 87186 | 120 standard accuracy | 24" 27920 | 12,400 | 34621 | 54601 | 120
standard accuracy | 36" 6.4920 | 19,800 | 128542 | 202726 | 120 standard accuracy | 36" 6.4920 | 12,400 | 80501 | 126959 | 120

3100S-Chlorine-Gas Code 3 Application Temp.=50-90 °F

Spec (%FS) Pipe Area Max Vel Max Max  Max

Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
5% correlation 1" 0.0060 3,261 1.5 1 120
5% correlation 1-1/2" | 0.0142 3,333 6.5 10 120
5% correlation 2" 0.0233 3,380 12.0 19 120
5% correlation 3" 0.0513 3,333 20 32 120
5% correlation 4" 0.0884 3,169 45 71 120
5% correlation 6" 0.2010 3,219 75 118 120
5% correlation 8" 0.3470 3,411 175 276 120




Mass Flow Ranges

EEx approved meters maximum velocities and flow rate are 50% of standard values shown in charts.

3100S-Hydrogen-Gas Code 7 Application Temp.=50-90 °F

3100S-Nitrogen-Gas Code 10 Application Temp.=15-250 °F

Spec (%FS) Pipe Area Max Vel Max  Max Max Spec (%ordg) P i'pe Area  Max Vel  Max M}ax Max
Qe (SqFt) (SFPM) (SCFM) nm’hr PSIA Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
standard accuracy " 0.0060 | 9.600 58 91 135 standard accuracy 1" 0.0060 | 19,800 119 187 120
standard accuracy | 1-1/2" | 0.0142 7.042 100 158 135 standard accuracy | 1-1/2" | 0.0142 | 19,800 281 443 120
standard accuracy on 0.0233 4290 100 158 135 standard accuracy 2" 0.0233 19,800 461 728 120
standard accuracy 30 0.0513 1,950 100 158 135 standard accuracy 3" 0.0513 19,800 1016 1602 120
standard accuracy 4" 0.0884 1.130 100 158 135 standard accuracy 4" 0.0884 | 19,800 1750 2760 120
standard accuracy 6" 0.2010 500 100 158 135 standard accuracy 6" 0.2010 | 19,800 3980 6277 120
standard accuracy gn 0.3470 290 100 158 135 standard accuracy 8" 0.3470 19,800 6871 10836 120
See chart below for flows greater than 100 SCEM standard accuracy 10" 0.5480 19,800 10650 17112 120
standard accuracy | 1-1/2" | 0.0142 9.600 136 215 35 standard accuracy 12" 0.7770 | 19,800 15385 24263 120
standard accuracy on 0.0233 9.600 204 354 85 standard accuracy 14" 0.9390 | 19,800 18592 29322 120
standard accuracy 3n 0.0513 4873 250 395 85 standard accuracy 16" 1.2270 19,800 24295 38316 120
standard accuracy 4" 0.0884 2,828 250 395 35 standard accuracy 18" 1.5530 19,800 30749 48495 120
standard accuracy 6" 0.2010 1243 250 395 85 standard accuracy 24" 2.7920 19,800 55282 87186 120
standard accuracy Q" 0.3470 720 250 395 85 standard accuracy 36" 6.4920 | 19,800 | 128542 | 202726 | 120
See chart below for flows greater than 250 SCFM 3100S-Oxygen-Gas Code 11 Application Temp.=15-250 °F
standard accuracy 3" 0.0513 7,797 400 630 | ambient Spec (%ordg) Pipe Area Max Vel Max Max  Max
standard accuracy 4" 0.0884 | 4,525 400 630 | ambient Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
standard accuracy 6" 0.2010 1,990 400 630 | ambient 4% correlation 1" 0.0060 | 19,800 119 187 120
standard accuracy 8" 0.3470 1,153 400 630 | ambient 4% correlation 1-12" | 0.0142 | 19,800 281 443 120
4% correlation 2" 0.0233 19,800 461 728 120
. . _ ° 4% correlation 3" 0.0513 | 19,800 1016 1602 120
3100S-CH,-Gas Code 8 Application Temp.=15-250 °F 4% correlation 4 | 0.0884 | 19800 [ 1750 | 2760 | 120
Spec (%ordg) Pipe  Area MaxVel Max  Max Max 4% correlation 6" 0.2010 | 19,800 | 3980 6277 | 120
Size _ (SqFt) (SFPM) (SCFM) nm'hr PSIA 4% correlation 8" 0.3470 | 19,800 | 6871 10836 | 120
standard accuracy " 0.0060 | 16,000 96 151 30 4% correlation 10" 0.5480 | 19,800 | 10650 17112 | 120
standard accuracy | 1-1/2" | 0.0142 | 16,000 227 358 30 4% correlation 12" 0.7770 | 19,800 | 15385 | 24263 | 120
standard accuracy | 2" 0.0233 | 16,000 373 588 30 4% correlation 14" | 0.9390 | 19,800 | 18592 | 29322 | 120
standard accuracy 3" 0.0513 | 16,000 821 1295 30 4% correlation 16" 1.2270 | 19,800 | 24295 | 38316 | 120
standard accuracy 4" 0.0884 | 16,000 1414 2231 30 4% correlation 18" 1.5530 | 19,800 | 30749 | 48495 | 120
standard accuracy 6" 0.2010 | 16,000 | 3216 5072 30 4% correlation 24" 2.7920 | 19,800 | 55282 | 87186 | 120
standard accuracy 8" 0.3470 | 16,000 | 5552 8756 30 4% correlation 36" | 6.4920 | 19,800 | 128542 | 202726 | 120
standard accuracy 10" 0.5480 16,000 8768 13828 30 31 OOS-Propane-Gas Code 12 Application Temp.=1 5-250 °F
standard accuracy 12" 0.7770 16,000 12432 19607 30 Spec (%rdg) Pipe Arca  Max Vel Max Max Max
standard accuracy 14" 0.9390 16,000 15024 23695 30 Size (SqFt) (SFPM) (SCFM) nm¥/hr PSIA
standard accuracy 16" 1.2270 16,000 19632 30962 30 standard accuracy I 0.0060 13.200 79 125 30
standard accuracy 18" 1.5530 16,000 24848 39188 30 standard accuracy | 1-1/2" 0.0142 13.200 137 296 30
standard accuracy 24" 2.7920 16,000 44672 70453 30 standard accuracy o 0.0233 13.200 308 485 30
standard accuracy 36" 6.4920 16,000 102872 163819 30 standard accuracy 3 0.0513 13.200 677 1068 30
standard accuracy 4" 0.0884 | 13,200 1167 1840 30
3100S-CH,-Gas Code 9 Application Temp.=15-250 °F standard accuracy | 6" | 0.2010 | 13200 | 2653 | 4184 | 30
Spec (%rdg) Pipe Area Max Vel Max Max  Max standard accuracy 8" 0.3470 13,200 4580 7224 30
Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA standard accuracy 10" 0.5480 | 13,200 7234 11408 30
4% correlation 1" 0.0060 | 16,000 9 151 120 standard accuracy 12" 0.7770 | 13,200 10256 16176 30
4% correlation 1-12" | 0.0142 | 16,000 227 358 120 standard accuracy 14" 0.9390 | 13,200 12395 19548 30
4% correlation on 0.0233 | 16,000 373 588 120 standard accuracy 16" 1.2270 | 13,200 16196 25544 30
4% correlation 3" 0.0513 | 16,000 821 1295 120 standard accuracy 18" 1.5530 | 13,200 | 20500 32330 30
4% correlation 4" 0.0884 | 16,000 1414 2231 120 standard accuracy 24" 2.7920 | 13,200 36854 58124 30
4% correlation 6" 0.2010 | 16,000 3216 5072 120 standard accuracy 36" 6.4920 | 13,200 | 85694 | 135150 | 30
4% correlation 8" 0.3470 | 16,000 | 5552 8756 | 120 3100S-Propane-Gas Code 13 Application Temp.=15-250 °F
4% correlation 10" 0.5480 | 16,000 8768 13828 120 Spec (%ordg) Pipe  Area Max Vel Max Max  Max
4% correlation 12" 0.7770 | 16,000 12432 19607 120 Size (SgFt) (SFPM) (SCFM) nm’hr PSIA
4% correlation 14" 0.9390 16,000 15024 23695 120 4% correlation 1" 0.0060 13,200 79 125 120
4% correlation 16" 1.2270 16,000 19632 30962 120 4% correlation 1-1/2" 0.0142 13,200 187 296 120
4% correlation 18" 1.5530 16,000 24848 39188 120 4% correlation 2" 0.0233 13,200 308 485 120
4% correlation 24" 2.7920 16,000 44672 70453 120 4% correlation 3" 0.0513 13,200 677 1068 120
4% correlation 36" 6.4920 16,000 102872 163819 120 4% correlation 4" 0.0884 13,200 1167 1840 120
4% correlation 6" 0.2010 | 13,200 2653 4184 120
4% correlation 8" 0.3470 13,200 4580 7224 120
4% correlation 10" 0.5480 13,200 7234 11408 120
4% correlation 12" 0.7770 13,200 10256 16176 120
4% correlation 14" 0.9390 13,200 12395 19548 120
4% correlation 16" 1.2270 13,200 16196 25544 120
4% correlation 18" 1.5530 13,200 20500 32330 120
4% correlation 24" 2.7920 13,200 36854 58124 120
4% correlation 36" 6.4920 | 13,200 85694 135150 | 120




Dimensional Specifications

Compression Fitting - Front View (E2) Compression Fitting - Side View (E2)
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=
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All dimensions are inches. Millimeters are in parentheses. Certified drawings are available on request.
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Dimensional Specifications (1)

Remote Rear Bracket Mounted Electronics Remote Side Bracket Mounted Electronics

=T bl
i u| i
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Length Chart

Code L X
Los 1540) (1803)
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L18 (411585.17) (412595.1 1)
L24 (62142..11) (62357..15)
L36 (931(36.19) (93472.413)

NEMA 4X Dimensional Specifications

Compression Fitting - Front View (EN2) Compression Fitting - Side View (EN2)
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Length Chart

Code L X

L6 (124 oisy
L09 56 946
L3 G2 o)
s (4@?2) (522()52)
L24 (62(;‘9.?6) (62765.2)
L36 it st

Remote Mount Junction Box - Front View (EN4)

Remote Mount Junction Box - Side View (EN4)

o7 3.93
Fer Customer iy a
pbgreondOL L MU )
Recuiramart, 5
200 Fant Medmum
a7 ~__ =i
(7e) 383 2] fimm
T eEr
H
Ly :
= 07 dp—
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T ieom T 90
e R} ]
[ 1
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1
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All dimensions are inches. Millimeters are in parentheses. All drawings have a =+0.25 inch(6.4mm) tolerance. Certified drawings are available on request.
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Low Pressure Hot Tap Dimensional Specification

Side View
WARIABLES FORMULA
Labermingd Pross Langth LM 2402
Pe=Dam 0D, S L rrrasst e el ar
Cefhsen 1.0 greater than 12-inches
T=Huight of “threedoler™  plus the height of e
or Cumizmes Prawides “thrasdaut"plua Salf
Weldale: the dect 0.0
A=Restrai=t Cable Lengh A=Di2 THlE
- L -
W2 Trraadles ar Customer Sugplied 1-inct Weldolet A0
| (101.6)
1 -1
Ill 1-inch NPT Prabe |
. T Hez Nipple, 2PL : Fastr gt ll
I| E:-UQ A \
[} | e
L] _,,Jl bzl - 0
[1 o057 Flow I . -
Inwrard : = i &
RIS G il €] ¥ o
1B W—— i
i / L o g.n
Ball Wahoe 1-inch MPT Hot Tap
| e oA |
k] 5.5
f [83.8) (1881) 1.0
Duct 4.3 l:zs 4}
] (1097 0. . 43110} |
(274.3)

All dimensions are inches. Millimeters are in parentheses.
All drawings have a +0.25 inch(6.4mm) tolerance. Certified drawings are available on request.

Up & Downstream Requirements

Select an installation site that will minimize possible distortion in the flow profile. Valves, elbows, control
valves and other piping components may cause flow disturbances. Check your specific piping condition
against the examples shown below. In order to achieve accurate and repeatable performance install the flow
meter using the recommended number of straight run pipe diameters upstream and downstream of the sensor.

—A —l— B— A B —
Elow meter Flow meter [
Exammple 1, | Example 4. . .
(e 90 elbew befare meter Reduction before meter A B
Flow meter [
Examele 2, * .
Two 90 elbows bafore meber inane plans Expanticn before meter
A B—
. A B
Flow meter
Flow meter [
Example 3, Enample 5. =
Tw 30 elbews before meter aut of plane(f three Regulator or valve partially closed befare meter(if valve is abways
50 bends present.double recommeended length) wide open, bass lenght requirements an fitting directly precending if)
Exarriple A-lpstraam( 1 Reguirements B-Dewnaiream] Z JRequirements
1 150 5D
2 20D 5D
3 40D 0D
4 15D 5]
] 30D 10D
[] 40D &0
{ 1)Nurmier of diameter{Dof st ired bete disturbance ard the flow mster.
I:2'|-Nl..rnbe: :1 dl:ﬁe‘l::{l:lhf sl:rr:l$ ‘;'IPE r:zﬂlrrnd duwnb:trrleﬁml:: fluvrr'nztcr. "




m ientek Co., Ltd.

Factor2 (P)153-803
Daeryung Technotown Sth #407

493, Gasan-dong Gumcheon-Gu Seoul, Korea
TEL : +82(2)-2107-7999 FAX : +82(2)-2107-7990

www.flowcountry.com , www.flowcountry.co.kr

Order Information Sheet(OIS)

HMFM 3100S
High Flow Mass Flow Meter

Type Probe L. Mount Enclosures Power Output Display Flow,D Cali; Cali, Press Option
HMFM-31 S— L - M —|E - P -V - - - - - -
1 2 3 4 6 7 8 9 10 11 12 13 14 15
Model Direction Code 1 Input Power Code 8 Calibration 2° Code 13
NAEA 4X 10 DC24V £10% 2 70 °F(21.11 °C)* A
Hazardous-Area Location Enclosure 20 90-240VAC +10%, E20 ONLY. 3 14.7 psia (1.103 bar)
Agency approved, customer specified \ Agency approved, customer specified w 32 °F(0 °C) B
14.7 psia (1.103 bar)
Insertion Lenght4 Code 2,3 Output Code 9 Agency approved, customer W
6- inch (15cm) 06 Relay output(High, Low) 1 specified
9-inch (23cm) 09 0-10 VDC, Linear 3
13-inch (33cm) 13 4-20 mA, Linear 4 Pressure Code 14
18-inch (46¢cm) 18 Agency approved, customer specified Y Low pressure L
24-inch (61cm) 24 50 psia [ 3.5 bar ] Max.
36-inch (92cm) 36 Display Code 10 Medium pressure -
Special Length (in) No Readout NR 250 psia [ 17 bar ] Max.
Probe with 1-inch 1501b Flange (in)-M5 Digital Display DD Agency approved, customer -
High Pressure Hot Top with Retractor (in)-M9 Agency approved, customer specified WW specified
Agency approved, customer specified WWwW
Mounting Code 4,5 Flow Direction Code 11 Option Code 15
None 0 Horizontal right to left, or i Pressure Test Certificate PT
Compression Fitting? 0 Vertical up Certificate of Conformance CcC
(3/4-inch tube x 1-inch Male NPT) Horizontal left to right, or 5 NACE Certificate NC
Thread let (3/4-inch Female NPT) 20 ) Vertical down 24VDC Supply Unit DC
Specify pipe O.D. in parentheses Agency approved, customer specified w RS-232 Cable IM RS
Flat Duct Bracket 3
(3/4-inch tube compression Fitting) Notes
Curved Duct Bracket (3/4-inch tube Calibration 1° Code 12 1. Flange is tapped and threaded on the compression
compression Fitting) Specify duct O.D. | 4( ) Standard Calibration fitting.
in parentheses Air, only for 3 inch and large pipe A 2. Material matches the selection in Box 2. Metal
Low .Pressure Hot Tap~ ) size er:;;z:ir:;agz?;z locks after tightening
Specity duct O.D. in parentheses Compressed Air, only for 3 inch ) .
o D 3. Flange must be ANSI or DIN specifications.
Quick Removal Tap. 15( ) and larger pipe sizes 4. Maximum length is 60 inches [1524 mm)].
Maximum 40 psig (2.8 barg) Customer Calibration B 5. Enclosure required for agency approvals.
Agency approved, customer specified WWwW Air T6 rated at 104°F [40°C].

3 Air equivalency (digester gas, flue, c 6. Wire resistance must be less than 8 ohms.
Enclosures Code 6,7 gas, etc). 7. Turndown ratio is 10:1 minimum and 100:1
Hazardous-Area Location Enclosure 20 Nitrogen, helium, argon, carbon maximum
Remote Hazardous-Area Location 38 dioxide, compressed air or digester E 8. SFPS is the abbreviation for standard feet per
Enclosure (Only with EEx Meters) gas second at 14.7 psia [1.01 bar(a)] and 70°F [21.1°C].
Remote Hazardous-Area Location a(ft) Hydrocarbons(natural gas, methane, 5 9. Customer specified calibra'tiO.n n'1ust not exceed
Enclosure with Junction Box ethane, propane, etc). temperature and pressure limitations of the 1500.
NEMA 4X N2 Hydrogen or hydrogen mixture @ 1800.3000 series product specifications.
Remote NEMA 4X with Junction Box N4(ft) Agency approved, customer specified W 10. Remote configuration is only available with
Agency approved, customer specified Ww aluminum local enclosure.
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® Close loop control
® 24 bit Analog digital converter(ADC)
® Output accuracy * 0.1%, =+ 2.5 1 A(4~20mA)
Output accuracy *+ 0.01%, £ 1mV(0~10VDC)
o Field adjustment of critical flow meter
settings Smart Interface (RS-232)
o Field validation of flow meter calibration

® Direct mass flow monitoring eliminates
need for temperature and pressure compensation
e Greatly reduces upstream piping requirements
e Outstanding Range ability
® One-second response to changes in flow rate
o CE, EEx, CENELEC(Pending)

The 32008 Smart-IN"™ flow body eliminates
velocity profile distortions, swirl and temperature
stratifications in the gas stream and reduces the
amount of upstream piping required for accurate

flow measurement.

The versatile microprocessor-based transmitter
integrates the functions of flow measurement, flow-
range adjustment, meter validation and diagnostics,
in either a probe-mounted or remote housing.

Mass flow rate and totalized flow, as well as other
configuration variables, are displayed on the meter’s
optional 2 X 16 LCD panel. The programmable
transmitter is easily configured via an RS-232
communication port and ientek’s Smart Interface™
software, or via the display and magnetic switches on
the instrument panel.

The Series 3200S allows you to configure or

change the following password protected parameters :
flow range, totalize, alarm settings, time response,
low flow cutoff and a calibration correction factor that
compensates for flow profile variations.

ientek’s Smart Interface™ software guides you
through a procedure to fully validate instrument
performance.

The meter is available with a variety of input

power, output signal, mounting and packaging
options.

The information contained herein is subject to change without notice.

=
G

3200 Series Smart-IN'"™M

E FLG Mass Flow Meter

N
(&)




Performance Specifications Gas & Ambient Temperature

Accuracy
+2% of reading from 10 to 100% of calibrated range
F0.5% of full scale below 10% of calibrated range

Repeatability
+0.2% of full scale

Temperature Coefficient

+0.02% of reading per °F within +50°F of customer
specified conditions.

£0.03% of reading per °F within £ 50°F to 100°F of
customer specified conditions.

£0.04% of reading per C within £25C of customer
specified conditions.

+0.06% of reading per C within =25 to 50C of
customer specified conditions.

Pressure Coefficient
0.02% per psi for air, consult factory for other gases

Response Time
One second 63% of final velocity value.

Operating Specifications

Gases
Most gases compatible with 316L stainless steel
(consult factory)

Gas Pressure(2 limitations)
Mechanical design pressure :
Compression fittings : 500 psia(34.5 barg)
150 Ib flange or PN16 DIN(-40°F to 100°F)
: 230 psia(15.9 barg)
150 Ib flange or PN16 DIN(250°F) : 185 psia(12.8 barg)
150 Ib flange or PN16 DIN(450°F) : 155 psia(10.7 barg)
NPT (-40°F to 250°F ) : 500 psia(34.5 barg)
Application gas pressure : See mass flow range tables for
maximum application gas
pressures.

Pressure Drop

1000{2481)
5]
£ |
= 100[249.1))
5 .
id
% 1002490
T E
£
£
1{2.43)
1 10 100 1000 10,000
(1.7 (17 (170 700} (17,0008
scfm
(nenhr)

Gas 15°F to 250°F (-10C to 120C) Gas dependent.
See mass flow range tables for details
Ambient -5°F to 120°F (-20C to 50C)

Leak Integrity
5% 10™ atm cc/sec of helium maximum

Power Requirements
DC 24V *10% (regulated), 625mA maximum
90-240 VAC *£10% , 50/60Hz, 15watts maximum

Output Signal
Linear 0~10 VDC, 1000 ohms minimum load resistance or
Linear 4~20mA proportional to mass flow rate,
700 ohms maximum resistance power supply dependent
User - selectable *+*+ Active non-galvanic ally separated or
Passive galvanic ally separated
(loop power required)

Alarms

Hard contact user-adjustable high and low

Dead band adjustable with Smart Interface™ software

Relay ratings - Maximum 400 VDC or VAC(peak),
140mA

Displays
Alphanumeric 2 X 16 digit backlight LCD
Adjustable variables via on-board switches
(password protected) or with Smart Interface™ software
Adjustable variables -*- Full scale (50 to 100%)
Time Response (1 to 7 seconds)
Correction factor setting (0.5 to 5)
Zero and span
High and low alarm settings

Totalize

Seven digits (9,999,999.9) in engineering units

Reset table by software, on-board switches or external
magnet

Software

Smart Interface™ Windows"-bases software minimum 8
MB of RAM, preferred 16 MB of RAM

RS-232 communication
Additional features :-* Alarm dead band adjustment
Zero cut-off adjustment
Linearization adjustment
Save/Load configurations
Flow meter validation
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Physical Specifications

Wetted Materials
316L stainless steel
Carbon steel flow bodies available in some sizes

Enclosure
Hazardous-Area Location Enclosure (IP67) or NEMA 4X (IP65)
are powder-coated cast aluminum

Electrical Connections
Two 3/4 inch NPT:----- Hazardous-Area Location Enclosure (IP67)
One 1/2 inch NPT------ NEMA 4X Enclosure (IP65)

Piping Requirements

STRAIGHT PIPE LENGTH REQUIREMENTS AT 1 ATM
. . 3210S Smart-IN™ .
Piping Condition Orifice Plate(3)
Upstream(1) | Downstream(2)
Single 90.Elbow D oD 28D
or T-Piece
Reduction(4:1) 3D 0D 14D
Expansion(4:1) 3D 0D 30D
After Control Valve 3D 0D 32D
Two 90 Elbows
(In Same Plane) 3D 0D 36D
Two 90 Elbows
(Different Planes) oD 0D 62D

Notes : (1) Number of diameters (D) of straight pipe required between upstream
disturbance and the flow meter.

(2) Number of diameters (D)of straight pipe required downstream of the flow

meter.

(3) For comparison purposes only. Table shows number of diameters (D) of

upstream straight pipe length required for an ISO Standard 5167 Orifice
Plate with a beta ratio of 0.7
(4) Consult factory for pressure effects.

Certifications*

CE (All enclosures)

CSA (Explosion-proof for Class 1, Division 1, Groups B, C, D)
EEx (EEx d IIC T6---T2) CENELEC

FM (Explosion-proof for Class 1, Division 1, Groups B, C, D)
* Certifications Pending, Contact factory




Dimensional Specifications

1/4 - inch NPT - Front View (E2)

Compression Fitting - Side View (E2)
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1/2, 3/4 - inch NPT - Side View (E2)
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SIZES FOR NPT

1 -inch Through 8 - inch NPT - Front View (E2)

1 -inch Through 8 - inch NPT - Side View (E2)
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. 841 9.28
Vadineh | o560 | (2357 — —
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SIZES FOR 150 LB ANSI FLANGES

Size H1 C L1 L2 A
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(197.9) | (1763) | (70.6) | (192.0)




Dimensional Specifications

17 Through 8” 150 Ib Flange - Front View (E2) 1” Through 8” 150 Ib Flange - Side View (E2)

SIZES FOR 150 LB ANSI FLANGES
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SIZES FOR PN16 DIN FLANGES

Remote Mounted with Junction Box (E4) Remote Mounted

Size H1 C L1 L2
DN25 (2%3?8) (22??6) (3;)1;) (17322))
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Cable Length
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m ientek Co., Ltd.

Factor2 (P)153-803
Daeryung Technotown Sth #407
493, Gasan-dong Gumcheon-Gu Seoul,

Korea

TEL : +82(2)-2107-7999 FAX : +82(2)-2107-7990

www.flowcountry.com , www.flowcountry.co.kr

Order Information Sheet(OIS)

HMFM 32008
High Flow Mass Flow Meter

Type Flange Flange Spec. Enclosures Power Output  Display Flow,D Cali; Cali, Press Option
HMFM-32 S— - ~|E —| P -lv| |- - - - - -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Model Direction Code 1 Input Power Code 8 Calibration 2° Code 13
NAEA 4X 10 DC24V £10% 2 70 °F(21.11 °C)* A
Hazardous-Area Location Enclosure 20 90-240VAC +10%, E20 ONLY. 3 14.7 psia (1.103 bar)
Agency approved, customer specified \ Agency approved, customer specified w 32 °F(0 °C) B
14.7 psia (1.103 bar)
Flange Standard Code 2 Output Code 9 Agency approved, customer W
DIN Flange D Relay output(High, Low) 1 specified
ANSI Flange A 0-10 VDC, Linear 3
Agency approved, customer specified W 4-20 mA, Linear 4 Pressure Code 14
Agency approved, customer specified Y Low pressure
Flange Spec.'” Code 3,4,5 50 psia [ 3.5 bar ] Max. L
Size NPT 150 1b PNI16 PN40 Display Code 10 Medium pressure i
1/4 - inch NI — No Readout NR 250 psia [ 17 bar ] Max.
1/2 - inch N2 F2 Digital Display DD Agency approved, customer W
3/4 - inch N3 F3 Agency approved, customer specified WW specified
1 - inch(DN25) N4 F4 D4 E4
1.5 - inch(DN40) N5 F5 D5 ES Flow Direction Code 11 Option Code 15
2 - inch(DN50) N6 F6 D6 Eo6 Horizontal right to left, or 1 Pressure Test Certificate PT
2.5 - inch(DN65) N7 F7 D7 E7 Vertical up Certificate of Conformance CcC
3 - inch(DN80) N8 F8 D8 E8 Horizontal left to right, or 5 NACE Certificate NC
3.5 - inch(DN90) N9 F9 D9 E9 Vertical down 24VDC Supply Unit DC
4 - inch(DN100) N10 F10 D10 EI0 Agency approved, customer specified W RS-232 Cable IM RS
5 - inch(DN125) N1l Fl1l DIl Ell
6 - inch(DN150) NI2 FI2 DI2 EI2 Notes
7 - inch(DN175) N13 FI13 DI3 EI3 Calibration 1° Code 12 1. Flange is tapped and threaded on the compression
8 - inch(DN200) Nl4 Fl4 DI4 El4 Standard Calibration fitting.
Air, only for 3 inch and large pipe A 2. Material matches the selection in Box 2. Metal
Enclosures’ Code 6,7 size ferrule permanently locks after tightening
Hazardous-Area Location Enclosure 20 Compressed Air, only for 3 inch compression fitting.
T L D 3. Flange must be ANSI or DIN specifications.
Remote Hazardous-Area Location and larger pipe sizes - ) )
Enclosure (Only with EEx Meters) 3(ft) Customer Calibration 4. Maximum leng'th is 60 inches [1524 mm].
B 5. Enclosure required for agency approvals.
Remote HaZ'firdous-A.rea Location Ach) Air T6 rated at 104°F [40°C].
Enclosure with Junction Box Air equivalency (digester gas, flue, c 6. Wire resistance must be less than 8 ohms.
NEMA 4X N2 £as, ete). 7. Turndown ratio is 10:1 minimum and 100:1
Remote NEMA 4X with Junction Box N4(ft) Nitrogen, helium, argon, carbon maximum
Agency approved, customer specified WW dioxide, compressed air or digester E 8. SFPS is the abbreviation for standard feet per
gas second at 14.7 psia [1.01 bar(a)] and 70°F [21.1°C].
Hydrocarbons(natural gas, methane, P 9. Customer specified calibration must not exceed
ethane, propane, etc). temperature and pressure limitations of the 1500.
Hydrogen or hydrogen mixture G 1800.3000 series product specifications.
Agency approved, customer specified W 10. Remote configuration is only available with

aluminum local enclosure.
11. Code No3 F :Female M : Male.




® Close loop control
® 24 bit Analog digital converter (ADC)
® Output accuracy =+ 0.1%, & 2.5 £ A (4~20mA)
Output accuracy = 0.01%, £ ImV (0~10VDC)
o Field adjustment of critical flow meter
settings Smart interface (RS-232)
o Field validation of flow meter calibration
® Direct mass flow monitoring eliminates
need for temperature and pressure compensation
o Greatly reduces upstream piping requirements
e Outstanding Range ability
® One-second response to changes in flow rate
e CE, EEx, CENELEC (Pending)

. entek Instruments ientek 3400S Smart Insertion
Z mass flow meter accommodates the change
measurement requirements and instrument-
validation demands of industrial gas flow monitoring
installations.

The versatile microprocessor-based transmitter
integrates the functions of flow measurement, flow
range adjustment, meter validation and diagnostics,
in either a probe-mounted or remote housing.

Mass flow rate and totalized flow, as well as other
configuration variables, are displayed on the meter’s
optional 2 X 16 LCD panel. The programmable
transmitter is easily configured via an RS-232
communication port and ientek’s Smart Interface™
software, or via the display and magnetic switches on
the instrument panel.

The ientek 34008 allows you to configure or
change the following password protected parameters :
flow range, totalize, alarm settings, time response,
low flow cutoff and a calibration correction factor that
compensates for flow profile flow variations.

ientek’s Smart Interface™ software guides you
through a procedure to fully validate instrument
performance.

The meter is available with a variety of input
power, output signal, mounting and packaging

options.

The information contained herein is subject to change without notice.

3400 Series Smart-IN™

E Stack Mass Flow Meter
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Performance Specifications

Accuracy of Point Velocity
+2% of reading from 10 to 100% of calibrated range
F0.5% of full scale below 10% of calibrated range

Repeatability
+0.2% of full scale

Temperature Coefficient

F0.02% of reading per ‘I within +50 °F of customer
specified conditions.

+0.03% of reading per °F within £50 °F to 100 °F of
customer specified conditions.

+0.04% of reading per C within =25 of customer
specified conditions.

+0.06% of reading per C within =25 to 50C of
customer specified conditions.

Pressure Coefficient
0.02% per psi for air, consult factory for other gases

Response Time
One second 63% of final velocity value.

Operating Specifications

Gases
Most gases compatible with 316L stainless steel

Gas Pressure(2 limitations)
Compression fittings : 500 psia(34 barg)
1-inch 150 Ib flange(-40°F to 150°F) : 185 psia(12.8 barg)
Low Pressure Hot Tap : 100 psia(7 barg)
High Pressure Hot Tap : 1000 psia(70 barg)
Application gas pressure :
See mass flow range tables for maximum
application gas pressures.

Pressure Drop
Negligible for pipes three inches in diameter or larger

Gas & Ambient Temperature
Gas oo 15°F to 250°F (-10TC to 1207C)
Optional -40°F to 450°F (-40C to 2307C),
Application dependent
Higher temperature available, consult factory
Ambient -+ -5°F to 120°F (-20C to 50T )

Leak Integrity
5% 10™* atm cc/sec of helium maximum

Power Requirements
DC 24V £10% (regulated), 625mA maximum
90-240 VAC *10% (regulated), 15watts maximum

Output Signal

Linear 0~10VDC , 1000 ohms minimum load resistance or

Linear 4~20mA proportional mass flow rate.

700 ohms maximum resistance power supply dependent

User - selectable *-+ Active non-galvanic ally separated or
passive galvanic ally separated (loop
power required)

Alarms

Hard contact user-adjustable high and low

Dead band adjustable with Smart Interface™ software
Relay ratings - Maximum 42VDC or VAC, 140mA

Displays
Alphanumeric 2 X 16 digit backlight LCD
Adjustable variables via on-board switches
(password protected) or with Smart Interface™ software
Adjustable variables --- Full scale (50 to 100%)
Time Response (1 to 7 seconds)
Correction factor setting (0.5 to 5)
Zero and span
High and low alarm settings

Totalize

Seven digits (9,999,999.9) in engineering units

Reset table by software, on-board switches or external
magnet

Software
Smart Interface™ Windows"- bases software minimum 8
MB of RAM, preferred 16 MB of RAM
RS-232 communication
Additional features:**Alarm dead band adjustment
Zero cut-off adjustment
Linearization adjustment
Save/Load configurations
Flow meter validation

Physical Specifications

Wetted Materials
316L stainless steel

Enclosure

Hazardous-Area Location Enclosure (IP67) or NEMA 4X
(IP65)

Both are powder-coated cast aluminum

Electrical Connections

Two 3/4 inch NPT:----- Hazardous-Area Location Enclosure
(IP67)

One 1/2 inch NPT------ NEMA 4X Enclosure (IP65)

Mounting (optional)

ANSI 1-inch 150 Ib flange

3/4-inch tube compression fitting with 1-inch male NPT.
Hot tap systems

Certifications™

CE (All enclosures)

CSA(Explosion-proof for Class 1, Division 1, Groups B,C,D)
EEx (EEx d IIC T6:-T2)

FM (Explosion-proof for Class 1, Division 1, Groups B,C,D)
* Certifications Pending, Contact factory

oo (N



Mass Flow Ranges

EEx approved meters maximum velocities and flow rate are 50% of standard values shown in charts.

3400S-Air-Gas Code 0 Application Temp.=15-250 °F 3400S-Digester-Gas Code 4 Application Temp.=15-250 °F
Spec (%rdg) Pipe Area Max Vel Max Max  Max Spec (%rdg) Pipe Area  Max Vel Max Max  Max
Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA
standard accuracy 1" 0.0060 | 20,000 120 189 120 standard accuracy 1" 0.0060 17,200 103 163 30
standard accuracy | 1-1/2" | 0.0142 | 20,000 284 448 120 standard accuracy | 1-1/2" | 0.0142 | 17,200 244 385 30
standard accuracy 2" 0.0233 | 20,000 466 735 120 standard accuracy 2" 0.0233 | 17,200 401 632 30
standard accuracy 3" 0.0513 | 20,000 1026 1618 120 standard accuracy 3" 0.0513 | 17,200 882 1392 30
standard accuracy 4" 0.0884 | 20,000 1768 2788 120 standard accuracy 4" 0.0884 17,200 1520 2398 30
standard accuracy 6" 0.2010 | 20,000 4020 6340 120 standard accuracy 6" 0.2010 | 17,200 3457 5452 30
standard accuracy 8" 0.3470 | 20,000 6940 10945 | 120 standard accuracy 8" 0.3470 | 17,200 5968 9413 30
standard accuracy 10" 0.5480 | 20,000 | 10960 17285 120 standard accuracy 10" 0.5480 | 17,200 9426 14865 30
standard accuracy 12" 0.7770 | 20,000 15540 24508 120 standard accuracy 12" 0.7770 17,200 13364 21077 30
standard accuracy 14" 0.9390 | 20,000 | 18780 29618 120 standard accuracy 14" 0.9390 | 17,200 | 16151 25472 30
standard accuracy 16" 1.2270 | 20,000 | 24540 38703 | 120 standard accuracy 16" 1.2270 | 17,200 | 21104 | 33284 30
standard accuracy 18" 1.5530 | 20,000 31060 48985 120 standard accuracy 18" 1.5530 17,200 26712 42127 30
standard accuracy 24" 2.7920 20,000 55840 88066 120 standard accuracy 24" 2.7920 17,200 48022 75737 30
standard accuracy 36" 6.4920 | 20,000 | 129840 | 204773 | 120 standard accuracy 36" 6.4920 | 17,200 | 111662 | 176105 | 30
3400S-Argon-Gas Code 1 Application Temp.=15-250 °F 3400S-Digester-Gas Code 5 Application Temp.=15-250 °F
Spec (%rdg) Pipe  Area Max Vel Max Max  Max Spec (%rdg) Pipe  Area Max Vel Max Max  Max
Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA
standard accuracy 1" 0.0060 | 28,000 168 265 120 4% correlation 1" 0.0060 | 17,200 103 163 120
standard accuracy | 1-1/2" | 0.0142 | 28,000 398 627 120 4% correlation 1-12" | 0.0142 | 17,200 244 385 120
standard accuracy 2" 0.0233 | 28,000 652 1029 120 4% correlation 2" 0.0233 | 17,200 401 632 120
standard accuracy 3" 0.0513 | 28,000 1436 2265 120 4% correlation 3" 0.0513 | 17,200 882 1392 120
standard accuracy 4" 0.0884 | 28,000 2475 3904 120 4% correlation 4" 0.0884 | 17,200 1520 2398 120
standard accuracy 6" 0.2010 | 28,000 5628 8876 120 4% correlation 6" 0.2010 | 17,200 3457 5452 120
standard accuracy 8" 0.3470 | 28,000 9716 15324 | 120 4% correlation 8" 0.3470 | 17,200 5968 9413 120
standard accuracy 10" 0.5480 | 28,000 15344 24199 120 4% correlation 10" 0.5480 | 17,200 9426 14865 120
standard accuracy 12" 0.7770 | 28,000 | 21756 34312 120 4% correlation 12" 0.7770 | 17,200 | 13364 21077 | 120
standard accuracy 14" 0.9390 | 28,000 | 26292 | 41486 | 120 4% correlation 14" 0.9390 | 17,200 | 16151 25472 | 120
standard accuracy 16" 1.2270 | 28,000 | 34356 54184 | 120 4% correlation 16" 1.2270 | 17,200 | 21104 33284 | 120
standard accuracy 18" 1.5530 | 28,000 | 43484 68579 120 4% correlation 18" 1.5530 | 17,200 26712 42127 120
standard accuracy 24" 2.7920 | 28,000 | 78176 | 123293 | 120 4% correlation 24" 2.7920 | 17,200 | 48022 75737 120
standard accuracy 36" 6.4920 | 28,000 | 181776 | 286683 | 120 4% correlation 36" 6.4920 | 17,200 | 111662 | 176105 | 120
3400S-CO,-Gas Code 2 Application Temp.=15-250 °F 3400S-Helium-Gas Code 6 Application Temp.=15-250 °F
Spec (%rdg) Pipe Area Max Vel Max Max Max Spec (%ordg) Pipe  Area Max Vel Max Max  Max
Size  (SqFt) (SFPM) (SCFM) nm’hr PSIA Size _ (SqFt) (SFPM) (SCFM) nm’/hr PSIA
standard accuracy 1" 0.0060 | 19,800 119 187 120 standard accuracy " 0.0060 | 12,400 74 117 120
standard accuracy | 1-1/2" | 0.0142 | 19,800 281 443 120 standard accuracy | 1-1/2" | 0.0142 | 12,400 176 278 120
standard accuracy 2" 0.0233 | 19,800 461 728 120 standard accuracy 2" 0.0233 | 12,400 289 456 120
standard accuracy 3" 0.0513 | 19,800 1016 1602 120 standard accuracy 3" 0.0513 | 12,400 636 1003 120
standard accuracy 4" 0.0884 | 19,800 1750 2760 120 standard accuracy 4" 0.0884 | 12,400 1096 1729 120
standard accuracy 6" 0.2010 | 19,800 | 3980 6277 | 120 standard accuracy 6" 0.2010 | 12,400 | 2492 3931 120
standard accuracy 8" 0.3470 | 19,800 | 6871 10836 | 120 standard accuracy 8" 0.3470 | 12,400 | 4303 6786 | 120
standard accuracy | 10" 0.5480 | 19,800 | 10650 | 17112 | 120 standard accuracy | 10" 0.5480 | 12,400 | 6795 10717 | 120
standard accuracy | 12" 0.7770 | 19,800 | 15385 | 24263 | 120 standard accuracy | 12" 0.7770 | 12,400 | 9635 15195 | 120
standard accuracy | 14" 0.9390 | 19,800 | 18592 | 29322 | 120 standard accuracy | 14" 0.9390 | 12,400 | 11644 | 18363 | 120
standard accuracy 16" 1.2270 | 19,800 | 24295 | 38316 | 120 standard accuracy 16" 1.2270 | 12,400 | 15215 | 23996 | 120
standard accuracy 18" 1.5530 | 19,800 30749 48495 120 standard accuracy 18" 1.5530 | 12,400 19257 30371 120
standard accuracy 24" 2.7920 | 19,800 55282 87186 120 standard accuracy 24" 2.7920 | 12,400 34621 54601 120
standard accuracy | 36" 6.4920 | 19,800 | 128542 | 202726 | 120 standard accuracy | 36" 6.4920 | 12,400 | 80501 | 126959 | 120

3400S-Chlorine-Gas Code 3 Application Temp.=50-90 °F

Spec (%FS) Pipe Area Max Vel Max Max  Max

Size (SqFt) (SFPM) (SCFM) nm’/hr  PSIA
5% correlation 1" 0.0060 3,261 1.5 1 120
5% correlation 1-1/2" 0.0142 3,333 6.5 10 120
5% correlation 2" 0.0233 3,380 12.0 19 120
5% correlation 3" 0.0513 3,333 20 32 120
5% correlation 4" 0.0884 3,169 45 71 120
5% correlation 6" 0.2010 3,219 75 118 120
5% correlation 8" 0.3470 3411 175 276 120




Mass Flow Ranges

EEx approved meters maximum velocities and flow rate are 50% of standard values shown in charts.

3400S-Hydrogen-Gas Code 7 Application Temp.=50-90 °F

Spec (%FS) Pipe Area Max Vel Max Max  Max Spec (%rdg) P.ip © Area  Max Vel = Max ng Max
S (SqFt) (SFPM) (SCFM) nm¥hr PSIA Size (SqFt) (SFPM) (SCFM) nm'/hr PSIA
standard accuracy " 0.0060 | 9.600 58 9] 135 standard accuracy 1" 0.0060 | 19,800 119 187 120
standard accuracy | 1-1/2" 0.0142 7.042 100 158 135 standard accuracy | 1-1/2" 0.0142 19,800 281 443 120
standard accuracy on 0.0233 4290 100 158 135 standard accuracy 2" 0.0233 19,800 461 728 120
standard accuracy 3 0.0513 1,950 100 158 135 standard accuracy 3" 0.0513 | 19,800 1016 1602 120
standard accuracy 4" 0.0884 1.130 100 158 135 standard accuracy 4" 0.0884 | 19,800 1750 2760 120
standard accuracy 6" 0.2010 500 100 158 135 standard accuracy 6" 0.2010 19,800 3980 6277 120
standard accuracy Q" 0.3470 290 100 158 135 standard accuracy 8" 0.3470 19,800 6871 10836 120
See chart below for flows greater than 100 SCFM standard accuracy 10" 0.5480 | 19,800 10650 17112 120
standard accuracy | 1-1/2" | 0.0142 9.600 136 215 85 standard accuracy 12" 0.7770 | 19,800 15385 24263 120
standard accuracy on 0.0233 9,600 204 354 85 standard accuracy 14" 0.9390 19,800 18592 29322 120
standard accuracy 30 0.0513 4873 250 395 35 standard accuracy 16" 1.2270 19,800 24295 38316 120
standard accuracy 4" 0.0884 2.828 250 395 35 standard accuracy 18" 1.5530 | 19,800 30749 48495 120
standard accuracy 6" 0.2010 1243 250 395 85 standard accuracy 24" 2.7920 | 19,800 55282 87186 120
standard accuracy 8" 0.3470 720 250 395 85 standard accuracy 36" 6.4920 19,800 128542 | 202726 120
See chart below for flows greater than 250 SCFM 34003-0Xygen-GaS Code 11 APP|icati0n Temp-=1 5-250
standard accuracy 3" 0.0513 7,797 400 630 | ambient Spec (%ordg) Pipe  Area Max Vel Max Max Max
standard accuracy 4" 0.0884 | 4,525 400 630 | ambient Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
standard accuracy 6" 0.2010 1,990 400 630 | ambient 4% correlation 1" 0.0060 | 19,800 119 187 120
standard accuracy 8" 0.3470 1,153 400 630 | ambient 4% correlation 1-1/2" | 0.0142 | 19,800 281 443 120
4% correlation 2" 0.0233 19,300 461 728 120
. . 4% correlation 3" 0.0513 | 19,800 1016 1602 120
3400S-CH,-Gas Code 8 Application Temp.=15-250 °F 4% correlation a 0.0884 | 19.800 | 1750 2760 | 120
Spec (Yordg) Pipe  Area Max Vel Max  Max  Max 4% correlation 6" | 02010 | 19800 | 3980 | 6277 | 120
Size _ (SqFt) (SFPM) (SCFM) nm‘/hr PSIA 4% correlation 8" | 03470 | 19,800 | 6871 | 10836 | 120
standard accuracy | 1" | 0.0060 | 16,000 | 96 151 | 30 4% correlation 10" | 05480 | 19,800 | 10650 | 17112 | 120
standard accuracy | 1-1/2" 0.0142 16,000 227 358 30 4% correlation 12" 0.7770 19,800 15385 24263 120
standard accuracy | 2" | 0.0233 | 16,000 | 373 588 | 30 4% correlation 14" | 09390 | 19,800 | 18592 | 29322 | 120
standard accuracy | 3" 0.0513 | 16,000 | 821 1295 | 30 4% correlation 16" | 12270 | 19800 | 24295 | 38316 | 120
standard accuracy | 4" | 0.0884 | 16,000 | 1414 | 2231 | 30 4% correlation 18" | 1.5530 | 19,800 | 30749 | 48495 | 120
standard accuracy 6" 0.2010 16,000 3216 5072 30 4% correlation 24" 27920 19,800 55082 37186 120
standard accuracy | 8" | 03470 | 16,000 | s552 | 8756 | 30 4% correlation | 36" | 64920 | 19.800 | 128542 | 202726 | 120
standard accuracy 10" 0.5480 | 16,000 8768 13828 30 3400S-Propane-Gas Code 12 Application Temp.=15-250
standard accuracy 12" 0.7770 16,000 12432 19607 30 .
standard accuracy | 14" | 09390 | 16,000 | 15024 | 23695 | 30 Spec (ordg)  Pipe  Area MaxVel Max — Max  Max
" > Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
standard accuracy 16 1.2270 16,000 19632 30962 30 standard accuracy I 0.0060 13.200 o Y 20
standard accuracy 18" 1.5530 16,000 24848 39188 30 standard accuracy | 1-1/2" | 0.0142 13.200 157 296 30
standard accuracy 24" 2.7920 16,000 44672 70453 30 standard accuracy o 0.0233 13.200 308 485 30
standard accuracy 36" 6.4920 | 16,000 | 102872 | 163819 30 standard accuracy 3 0.0513 | 13200 P 1068 20
standard accuracy 4" 0.0884 13,200 1167 1840 30
3400S-CH,-Gas Code 9 Application Temp.=15-250 °F standard accuracy 6" 0.2010 | 13,200 | 2653 4184 30
Spec (%ordg) Pipe Area Max Vel Max Max  Max standard accuracy 8" 0.3470 | 13,200 4580 7224 30
Size (SgFt) (SFPM) (SCFM) nm’/hr PSIA standard accuracy 10" 0.5480 | 13,200 7234 11408 30
4% correlation 1" 0.0060 16,000 96 151 120 standard accuracy 12" 0.7770 13,200 10256 16176 30
4% correlation 1-1/2" 0.0142 16,000 227 358 120 standard accuracy 14" 0.9390 13,200 12395 19548 30
4% correlation 2" 0.0233 16,000 373 588 120 standard accuracy 16" 1.2270 13,200 16196 25544 30
4% correlation 3" 0.0513 | 16,000 821 1295 120 standard accuracy 18" 1.5530 | 13,200 | 20500 32330 30
4% correlation 4" 0.0884 16,000 1414 2231 120 standard accuracy 24" 2.7920 13,200 36854 58124 30
4% correlation 6" 0.2010 16,000 3216 5072 120 standard accuracy 36" 6.4920 13,200 85694 135150 30
4% correlation 8" 0.3470 | 16,000 | 5552 8756 | 120 3400S-Propane-Gas Code 13 Application Temp.=15-250
4% correlation 10" 0.5480 16,000 8768 13828 120 Spec (%rdg) Pipe Area Max Vel Max Max  Max
4% correlation 12" 0.7770 | 16,000 12432 19607 120 Size (SqFt) (SFPM) (SCFM) nm’/hr PSIA
4% correlation 14" 0.9390 | 16,000 | 15024 23695 | 120 4% correlation 1" 0.0060 | 13,200 79 125 120
4% correlation 16" 1.2270 | 16,000 19632 30962 120 4% correlation 1-12" | 0.0142 | 13,200 187 296 120
4% correlation 18" 1.5530 16,000 24848 39188 120 4% correlation on 0.0233 13,200 308 485 120
4% correlation 24" 2.7920 16,000 44672 70453 120 4% correlation 3" 0.0513 13,200 677 1068 120
4% correlation 36" 6.4920 | 16,000 | 102872 | 163819 | 120 4% correlation 4" 0.0884 | 13,200 1167 1840 120
4% correlation 6" 0.2010 13,200 2653 4184 120
4% correlation 8" 0.3470 13,200 4580 7224 120
4% correlation 10" 0.5480 13,200 7234 11408 120
4% correlation 12" 0.7770 13,200 10256 16176 120
4% correlation 14" 0.9390 13,200 12395 19548 120
4% correlation 16" 1.2270 13,200 16196 25544 120
4% correlation 18" 1.5530 13,200 20500 32330 120
4% correlation 24" 2.7920 13,200 36854 58124 120
4% correlation 36" 6.4920 13,200 85694 135150 120

3400S-Nitrogen-Gas Code 10 Application Temp.=15-250 °F
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Dimensional Specifications

Compression Fitting - Front View (E2) Compression Fitting - Side View (E2)
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All dimensions are inches. Millimeters are in parentheses. Certified drawings are available on request.
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Dimensional Specifications (1)

Remote Rear Bracket Mounted Electronics Remote Side Bracket Mounted Electronics
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NEMA 4X Dimensional Specifications

Compression Fitting - Front View (EN2) Compression Fitting - Side View (EN2)
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Low Pressure Hot Tap Dimensional Specification

Side View
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All dimensions are inches. Millimeters are in parentheses.
All drawings have a £0.25 inch(6.4mm) tolerance. Certified drawings are available on request.

Up & Downstream Requirements

Select an installation site that will minimize possible distortion in the flow profile. Valves, elbows, control
valves and other piping components may cause flow disturbances. Check your specific piping condition
against the examples shown below. In order to achieve accurate and repeatable performance install the flow
meter using the recommended number of straight run pipe diameters upstream and downstream of the sensor.

—A —l—— B+ A B —
Flow meter i Flow meter [
Exammple 1, | Example 4. M
Ore 90 elbow before meter Reduction befare mater A B —
Flow meter [
Exarple 2, Examgle 5. -

Two B0 elbows before meber in ane plane

Esamnple 3.

Twi 30 elbows before meter out of plane(if three

.ﬁ.—l—ﬂ-—

Elow meter L

Exafiple &

Expanticn before meter

A B
Flow meder [

-+ —

Regulatar or valve partially closed before meter(if valve is always

80 bends present.double recommeended length) wide open bass lenght requirements an fitting directly precending if)

Example A-Upstream(1 equirements B-Downstream| 2 JRequiraments
1 160 &0
2 20D ]
3 400 100
4 180 EiH]
5 300 10D
[ 40D ED
1| Muminer of dllmzberEDh'F:trl]#rtpi reguired betweesn upstream disturbance and the flow mster.
ZiMumber of diamateriDjof straight pioe required downstream of tje flow meber.
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Order Information Sheet(OIS)

SMFM 3400S
Stack Mass Flow Meter

Type Probe 'L» Mount Enclosures Power Output Display Flow,D Cali; Cali, Press Option

SMFM-34 S— L -M -E —-IP| |-|V] |- - - - - -
1 2 3 4 6 7 8 9 10 11 12 13 14 15
Model Direction Code 1 Input Power Code 8 Calibration 2° Code 13
NAEA 4X 10 DC24V £10% 2 70 °F(21.11 °C)* A
Hazardous-Area Location Enclosure 20 90-240VAC = 10%, E20 ONLY. 3 14.7 psia (1.103 bar)
Agency approved, customer specified W Agency approved, customer specified W 32 °F(0 °0) B
14.7 psia (1.103 bar)
Insertion Lenght“ Code 2,3 Output Code 9 Agency approved, customer W
6- inch (15cm) 06 Relay output(High, Low) 1 specified
9- inch (23cm) 09 0-10 VDC, Linear 3
13-inch (33cm) 13 4-20 mA, Linear 4 Pressure Code 14
18-inch (46¢cm) 18 Agency approved, customer specified W Low pressure L
24-inch (61cm) 24 50 psia [ 3.5 bar ] Max.
36-inch (92cm) 36 Display Code 10 Medium pressure
Special Length (in) No Readout NR 250 psia [ 17 bar ] Max. M
Probe with 1-inch 1501b Flange (in)-M5 Digital Display DD Agency approved, customer
High Pressure Hot Top with Retractor (in)-M9 Agency approved, customer specified WW specified w
Agency approved, customer specified Ww
Mounting Code 4,f Flow Direction Code 11 Option Code 15
None 0 Horizontal right to left, or Pressure Test Certificate PT
Compression Fitting’ 10 Vertical up 1 Certificate of Conformance CC
(3/4-inch tube x 1-inch Male NPT) Horizontal left to right, or ) NACE Certificate NC
Thread let (3/4-inch Female NPT) 2] Vertical down 24VDC Supply Unit DC
Specify pipe O.D. in parentheses Agency approved, customer specified W RS-232 Cable IM RS
Flat Duct Bracket 3
(3/4-inch tube compression Fitting) Notes
Curved Duct Bracket (3/4-inch tube Calibration 1° Code 12 | 1.Flange is tapped and threaded on the compression
compression Fitting) Specify duct O.D. 40) Standard Calibration fitting.
in parentheses Air, only for 3 inch and large pipe A 2. Material matches the selection in Box 2. Metal
Low Pressure Hot Tap. " size ferrule pefmaner}tly locks after tightening
Specify duct O.D. in parentheses Compressed Air, only for 3 inch . compression fitting. -
Quick Removal Tap. 50 ) and larger pipe sizes 3. Flange must be ANSI OT DIN specifications.
Maximum 40 psig (2.8 barg) Customer Calibration 4. Maximum length is 60 inches [1524 mm].
Agency approved, customer specified WW Air B 5. Enclosure required for agency approvals.
y Air equivalency (digester gas, flue, c T6' ratediat 104°F [40°C].
Enclosures Code 6,7 gas, etc). 6. Wire resistance must be less than 8 ohms.
Hazardous-Area Location Enclosure 20 Nitrogen, helium, argon, carbon 7. Tum'down ratio is 10:1 minimum and 100:1
Remote Hazardous-Area Location' dioxide, compressed air or digester E fmaximum
Enclosure (Only with EEx Meters) 3(f) gas 8. SFPS is the abbreviation for standard feet per
Remote Hazardous-Area Location Hydrocarbons(natural gas, methane, second at 14.7 psia [1.01 bar(a)] and 70°F [21.1°C].
Enclosure with Junction Box A(ft) ethane, propane, etc). F 9. Customer specified calibration must not exceed
temperature and pressure limitations of the 1500.

NEMA 4X N2 Hydrogen or hydrogen mixture G 1800.3000 series product specifications.
Remote NEMA 4X with Junction Box () Agency approved, customer specified W 10. Remote configuration is only available with
Agency approved, customer specified WwW aluminum local enclosure.
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Application Data Sheet (ADS)
1000 and 3000 Series
7200 Series

CUSTOMER INFORMATION

Customer Name & Address :

P.O.No:

Customer Order No:

Contact : Tag Number(s) :
Phone :
Fax : E-mail :

PROCESS DETAILS

INSTRUMENT DETAILS

Application Description

Describe type of application (example; boiler feed, flare gas, etc.)

Process Media

Include gas name and percent composition by volume (moles) or
Weight (mass). Please attach a gas composition list or fill in

composition below. Total composition must add up to 100%

Gas Components : 0 % Volume (moles) [ % Weight (mass)

Flow Element Mounting

Horizontal pipe, side mount, flow left to right
) Horizontal pipe, side mount, flow right to left
) Horizontal pipe, top mount, flow left to right
Horizontal pipe, top mount, flow right to left
0 Vertical pipe, Flow up
) Vertical pipe, Flow down

%
%
%
%
%
%
%

Process Conditions

Nominal Minimum Maximum Flow Units

Flow Rate :

Temperature :

Pressure :

Required Dimensions

Pipe/Dute Size (ID and units of measurement)

B-dimension per diagram below :

Upstream straight length pipe/duct :

Downstream straight length pipe/duct :

Upstream disturbance

Flow Transmitter Setup

Input Power : O 110VAC=*10% [ 220VAC*=10% [0 24VDC*+10%

1190 ~ 240 VAC
Application : | Flow (default)
L] Temperature
Signal Output: [ 4 to 20mA
I'1to5VDC
[10to 5VDC
110 to 10VDC
| RS-232C
Output Units
Zero Value
Full Scale

Alarm Set points

Installation Details or Drawing

Hot tap 1 No [ Yes

Stander Temperature and Pressure

70 °F and 14.7 psia [ 21.1 C and 1.013 bar(a) ] is the factory calibration
default for standard temperature and pressure unless otherwise
indicated below.

170 °F[21.1 °C] (1 14.7 psia [ 1.013 bar(a) ]

Standard
Other

Note (Remark)




® Wide velocity range of 0 to 50 m/s (10,000 ft/min)

® Flow rate feature makes simple calculations of volumetric
flow rate when the user inputs the duct shape and size,
K factor or horn size

® Velocity measurements are made from the thermal sensor
or a Pitot tube

® Automatic conversion between actual and standard
velocity readings

@ Direct calculation of dew point and wet bulb temperature
no psychometric chart needed (Model 4386, 4387 only)

e Heat flow function calculates heat transferred after a
heating or cooling element (Model 4386, 4387 only)

o Stable digital display when measuring fluctuating flows

® Back-lit display is easy to read in poor lighting conditions

® 115 cm telescoping probe with etched length marks
make duct traverse measurements easier

® Optional articulating probe available

@ Optional portable printer provides hard copy documentation
of your measurements

® CO; density can measurements(Model 4387 only)

entek Air Master” simultaneously measure and

Z data log several ventilation parameters using a single
probe with multiple sensors.
Based on the model, these hand-held instruments
measure velocity, temperature, differential pressure,
humidity and CO, density.
All versions calculate volumetric flow rate.
The Model 4386 also performs dew point, wet bulb

temperature and heat flow calculations.

The information contained herein is subject to change without notice.

AIR MASTER
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4300 Series Air Velocity Meter
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Performance Specifications

Velocity of Thermal Sensor (all model)
Measuring principle : Thermal Mass Flow Sensor
Measuring range : 0.1 ~ 100 m/s
Accuracy ' €% : +2% of reading or +0.05 m/s
Response Time : <2 S (depending on velocity and dT)
Warm up time : < 1 min (according to mounting)
Temperature range : -30 ~ +100C Short term to 150 C
Permissible humidity : 0-95% RH (no condensate)
Substrate material : Ceramic 0.15 mm

Dimension sensor : 7 x 2.4 x 0.15 mm

Velocity of Pitot Tube (Model 4385, 4386, 4387)
Range * : 1.27 to 78.7 m/s (250 to 15,500 ft/min)
Accuracy * : +1.5% at 10.16 m/s (2,000 ft/min)
Resolution : 0.01 m/s (1 ft/min)

Volumetric Flow Meter (all models) :
Range : Actual range is a function of maximum velocity,
pressure, duct size, and K factor

Duct Size (all models)
Range : 1 to 635 cm in increments of 0.1 cm
(1 to 250 inch in increments of 0.1 inch)

Static/Differential Pressure
(Models 4385(A) and 4386(A) 4387(A))
* Precisely located, burr-free static pressure holes.
* Hemispherical tip design, best for accuracy if
imperfectly aligned and nearly impossible to damage.
* Long lasting 304 stainless steel construction.
* ASME design meets AMCA and ASHRAE
specifications.
*5/16” models rated to 1500°F
* Extended static connection helps guide tip within
recommended 15 © of air flow direction.
Range >:-9.3 to +28.0 mmHg, or -1245 to +3735 Pa
(-5 to +15 in H,0)
Accuracy ®: +1% of reading, +1Paor +0.01 mmHg
(£0.005 in H,O)
£0.03%/ °C (£0.02%/ °F)
Resolution : 1 Pa, 0.01 mmHg (0.001 in H,0O)

Operating (Probe) : -30 ~ 100C (-22 to 212°F )
Operating (Electronics) : +5 ~45T (41to 113°F)
Storage : -20 ~+60C (-4 to 140°F )

Wet Bulb Temperature
Range : -15to +50C (40 to 140°F)
Resolution : 0.1TC (0.1°F )

Dew Point Temperature
Range : +5 to +60C (5 to 122°F)
Resolution : 0.1C (0.1°F)

Heat Flow (Models 4386, 4387)
Range : Function of Flow Rate, Temperature, Humidity
and Barometric Pressure
Measurements Available : Sensible Heat Flow, Latent
Heat Flow, Total Heat Flow
and Sensible Factor
Units Measured : BTU/h, KW

Time Constant
Intervals : Isec, 2sec, Ssec, 10sec, 15sec, 20sec

External Meter Dimensions (all Models)
Size Measurements : 10.6cm x 18.5¢cm x 3.8cm
(4.2 inch x 7.2 inch x 1.5 inch)

Meter Probe Dimensions (all Models)
Probe Length : 108.5 cm (42.7 inch)
Probe Diameter of Tip : 7.19 mm (0.283 inch)
Probe Diameter of Base : 11 mm (0.433 inch)

Probe Handle Dimensions
Articulating Section Length : 12.18 cm ( 4.79 inch)
Diameter of Handle : 24.35 mm (0.96 inch)

Meter Weight (all models)
Weight ( with batteries ) : 0.57 kg ( 1.25 1bs )

Power Requirements (all models)
Four AA-size batteries ( included ) or AC adapter
(optional) 5 VDC, 1 A, 5 watts (input voltage
and frequency)

Temperature & Humidity (all models)

Application of industrial CMOS processes with patented
micro-machining (CMOSens” technology) ensures
highest reliability and excellent long term stability.

The device includes a capacitive polymer sensing element
for relative humidity and a bandgap temperature sensor.

o



Temperature & Humidity Sensor Performance Specification

Humidity Conditions Min. Typ. Max. Units
. 0.5 0.03 0.03 %RH
Resolution -
8 12 2 Bit
Repeatability +0.1 %RH
Accuracy Uncertainty linearzed see figure 1
Interchangeability Fully interchangeable
-+ 0,
Nonlinearity raw data *3 %RH
linearzed <1 %RH
Range 0 100 %RH
Response time 1/e (63%) slowly moving air 4 S
Hysteresis +1 %RH
Long term stability typical <0.5 %RH/yr
Temperature
0.04 0.01 0.01 °C
Resolution 0.07 0.02 0.02 T
12 14 14 bit
+ o
Repeatability £0.1 C
+0.2 °F
Accuracy see figure 1
-40 123.8 °C
Range
40 254.9 F
Response time 1/e (63%) 5 30 S
JRelative Humidity absolute accuracy 340 ] TR IS S =54 °F
HRH | ) Dewpoint accuracy @25°C itypical]
b ] R -1

25

I\. £T1F +2°C o - £348°

! C
P Y ] T — - o
* i i +=3°C =54 °F -+ s
| o - L ’_,-'
Y- J i S SN N S SN S S £3°0 £38°F +1°0 o i 18
"

22 =4 =3 B 3 T
"-\_\_\_\_\__ . "

=1+ 1

HaRH =0°0C T wWRH ".I""_:.—-.r T TTTTT

& N S R o g o2 T T T 1
0 10 A 30 40 51 60 7O A0 oSO 100 0O 10 =3 10 40 50 B} 7O &I
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Figure 1 Rel. Humidity, Temperature and Dew point accuracies

Where 43XX(A) is listed, the specifications apply to both the 43XX (straight probe) and 43XX A (articulating probe)
models.

1. Temperature compensated over an air temperature range of 5 to 65 C (40 to 150°F)

2. The accuracy statement of +3.0% of reading or 0.015 m/s (£ 3 ft/min), whichever is greater, begins at 30 ft/min through
9,999 ft/min.

3. Pressure velocity measurements are not recommended below 1,000 ft/min and are best suited to velocities over 2,000 ft/min.
Range can vary depending on barometric pressure.

4. Accuracy is a function of converting pressure to velocity. Conversion accuracy improves when actual pressure values increase.

5. Overpressure range = 520 mmHg, 69 kPa (275 in H,0)

6. Accuracy with instrument case at 25 C (77°F), add uncertainty of 0.03%/C (0.02 %/°F) for change in instrument temperature.

7. Accuracy with instrument case at 25 C (77°F), add uncertainty of 0.03%/C (0.05C/°F) for change in instrument temperature.

8. Accuracy with probe at 25C (77°F). Add uncertainty of 0.2%RH/C (0.1%RH/°F) for change in probe temperature.

Includes 1% hysteresis.

Specifications are subject to change without notice.
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Data Logging Capabilities

* Data logging ability allows user to log 1394 samples with a time and date stamp

* Simultaneously records all parameters available in each model

» Single point and continuous data logging modes to fit your application

* Data can be reviewed on-screen, printed or downloaded to a computer spreadsheet program

» ientek downloading software permits easy transfer of data to a computer

» Statistics function displays average, maximum and minimum values, and the number of recorded samples

Parts Identification

Figure 1-2 Air Master” 4300 Series

1. Display 6. AC Adapter Port
2. Keypad 7. Sensor Handle
3. Linking 8. Sensor Probe

4. Sensor Connector 9. Sensor

5. RS-232C port

4384 | 4385 | 4386 | 4387
Velocity [ [ [ [
Volumetric Flow Meter [ [ [ [
Temperature [ [ o o
Differential Pressure ® ® o
Thermal/Pitot ® ® [
Humidity [ [
Dew Point (] [
Wet Bulb Temperature [ [
Heat Flow Calculations [ ®
CO, (]
Data Logging/Downloading ° ° ° °
Statistics/Review Data ® ® ® ®
Density Correction Factor (] (] o o
Variable Time Constant [ [ [ [
Printer Output [ [ o o

All models are available with either a straight or articulating probe.

0



Series 7200 is single-board, self-contained and state-of

-the-art ultrasonic flow meter.

It has the notable characteristics of high precision,

high reliability, high performance, low price etc..

Main features are

® The sensors being clamp-on type, there’s no
pressure loss. The sensors are easily mounted on
the surface of the pipe without interrupting the
flow for installation or maintenance..

® Advanced intelligent display, computation and
printing to suit user’s diversified requirements.
The flow is displayed in all pertinent engineering
units.

It runs out of regular power(110V/220V), built-in
battery or DC power.

o Using the most advanced direct-time-measuring
method, the unit offers a signal resolution of 0.2ns.
In addition, advanced data processing functions
ensure series 7200 of high linearity.

o Signal outputs including current signal, frequency
signal and RS - 232 serial data ;
switch output includes one OCT and one relay
output ;

And all the outputs displayed on the unit can be
configured to be transmitted to a PC via RS-232C.

When an ultrasonic wave travels in a liquid, the flow
of the liquid will cause its speed to change.

When it travels in the flow direction, its speed
increases and against it, it decreases. By measuring
the difference in travel times between both directions,
one can measure the flow speed.

As shown in Chart 1, a pair of sensors are mounted
upstream and downstream on the surface of the pipe.
Its mounting configuration can be ‘Z’ or ‘V’. The time
- difference of ultrasonic signals transmitted and
received across upstream and downstream are
calculated as below;

MD / COSé MD / COSé
Tur = () Tpown= ———————
Co+ VSING Co-VSING
M - travel time D - inner diameter
0 - transmit angle Cy - fluid static sound velocity

Tup - travel time of upstream signal

Tpown - travel time of downstream signal

AT - time difference as per equations (1) and (2), Using these,
we can get the average velocity across the pipe diameter :

MD AT

- Sin26 TUP X TDOWN

7200 Series
Smart-INY®

The information contained herein is subject to change without notice.

E Ultrasonic Flow Meter

I
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Technical Specifications

Liquids Measured

Water, sea water and other clean liquids with a content of
suspended solids less than 10000ppm (mg / 1) and without
a high content of air bubbles.

-20°C ~ +80°C, without ice in pipes at low temperature

Pipe Materials Measured
Steel, stainless steel, cast iron, plastics etc. (25 ~ 3000mm)

Up & Down Stream Straight Runs

In the upstream, it must be 10D and in the downstream 5D.
If there’s a pump in the upstream, the length must be at
least 30D from the pump.

Flow Velocity
0~ *£32m/s

Measurement Accuracy

+0.5 ~ 1% of rate

Repeatability : £0.2~0.5% at 0 ~ £32 m/s
Linearity : £0.5%

Pipe size : 25mm ~ 3000mm (ID)

Display

Alphanumeric 2 x 20 digit backlight LCD

Total (n), flow velocity (m/s), and instant flow (ni/ hr)
W / 4x4 keyboard

Output

0/4 ~ 20mA(precision 0.1%)

Frequency output : 1 ~9999Hz

Relay Output

RS-232C serial output. (Optional RS-485)

Power Requirement

Wall mount type : 110VAC, 220VAC £10% or 8~36VDC
Portable type : 110VAC, 220VAC £10% (Recharge)
Panel mount type : 220VAC +10% or 8~36VDC
Hand-held type : 80-240VAC £10% (Recharge)

Printer Output
Via RS - 232C : Total flow, flow velocity and instant flow.

Operating Condition
Host : Temp : -20 ~ +50°C
Humid : 85% RH max.
Sensor : Temp : -20~+80°C
Humid : 98% RH max.

(able to operate immersed in water depth of 2m max.)

Weight

Series 7210 Wall mount Type - 3.1kg
Series 7220 Portable Type - 6.5kg
Series 7230 Panel mount Type - 2kg
Series 7240 Hand-held Type - 4.5kg

Sensor Distance

The distance takes the fronts edges as the standard.
After inputting the necessary parameter, check up the
numbers displayed in M25 window, sensors and pipe
wall.

At the some time, on the horizontal pipe sensors must
be mounted horizontally and symmetrically, to
prevent existing air bubble on the upper part in the
pipe, this will effect the measurement precision.

Pay attention to the mounting direction.

Series 7200 SYSTEM SCHEMATIC

Host

Transfer Controller

T |

e

“.._Cable Pipe

Transducer Type

e Standard - M1 (50 ~ 700 mm range)
e Standard - S1 (20 ~ 100 mm range)
e Standard - L1 (300 ~ 6000 mm range)

Application

e Water supply, draining off and the processor of
filthy water

e QOil field, petroleum chemical engineer system

e Power plant (heat power, water power, fire power)

e Steel factory, mining industry

e Food, Medicine, paper-made

® Automobile making and check-up
Semi-conductor (Pure water)

® Heat net balance of heat supply system

s



Sensor Installation
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Site Selection

Sensor Location

Mounting method of sensor

There are two mounting methods, “V”” method and “Z” method :

“V” method : usually “V”” method is the standard method. It’s easier to install and offers high grade of accuracy.
The scope of pipe diameter that “V”” method can measure is 50 ~ 350mm; while mounting, two sensors should
be horizontal and aligned, their axis and the center lines should be aligned.
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“Z” method : When the signal can be attenuated or interfered by scale quilted up inside pipe, by a thick liner,

suspended solids in the fluid, etc., use “Z” method instead Using “Z” method ultrasonic wave spreads in the
pipe directly without diffraction (straight sound signal path)
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7200 Series Ultrasonic Calorimeter

P Sensor

—— lemp Sensorl

Dowmn Sensor C

—_—
- : Temp Sensorl

Ultrasonic + Temp sensor = Ultrasonic Calorimeter

e Display of flow calorimeter, Net calorimeter, Temp.
o Select of Temperature Range
e Temp output : 4-20 mA (PT100, PT1000, Semi con)

Method of Calorimeter Calculation

o Calorimeter = flow rate x ((AT1 x K) — (AT2 x K))
® Calorimeter = flow rate x AT x K(Thermal capacity)

earth

o

1

% Vil

&

-_ E
o
. Pressure sensor
24V
Power Supply Temp. Serwor]
- Temp. Sensor?
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Various Ultrasonic Sensor

1. Clamp-on Sensor Type

[ R
¥ | i i) ]
= e, =
Standard “S1” (Magnetic) Standard “M1” (Magnetic) Standard “L1”
DNI15 - DN100 DN50 - DN700 DN300 - DN6000
Fluid Temp. < 80C Fluid Temp. < 80C Fluid Temp. < 80C
2. Insert Type
(1) Wetted Type (WS)
DN50 ~ Fluid Temp. < 120C

Wetted “WS”

—— =

Cast iron Pipe Band “CI”

Cement Pipe Band “CB”

(2) Cast iron Pipe Type (CI)
DN50 ~ Fluid Temp. < 120C

(3) Cement Pipe Bend (CB)
DN100~ Fluid Temp. < 120C




3. Standard “ 51 ” pipe Sensor Type

LI Sensor

D mm)

Limm)

SIZE (imm)

.. . .
Pressure

MAX

I

M- | (Mpal

360

]

4-14

4l

|
L%}

4-14

520

.0}
&

(=)
L

4-14

GO

100

1-18

Dovwn Sensor 40

(A0

110

1-18

4. Flange Type

PIPE DIA PIPE LENGTH SIZE (mm) Max. Pressure
DN(mm) (mm) D DI N-¢ (Mpa)

50 350 160 125 4-18

65 350 180 145 4-18

80 350 195 160 8-18

100 400 215 180 8-18

125 425 245 210 8-18

150 450 280 240 8-23

200 500 335 295 12-23 1.6

250 575 405 355 12-25

300 650 460 410 12-25

350 700 520 470 16-25

400 750 580 525 16-30

450 800 640 585 20-30

500 850 705 650 20-34

600 950 840 770 20-41




Dimensional Specification

e Series 7210 HOST (Wall mount Type EN2)

e Series 7210 HOST (Wall mount Type E2)
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Transducer dimension

e UFT-7210, 7220, 7230 Size L H H1 W Note
S1 45mm | 30mm 30mm
M1 60mm | 45mm | 35mm | 45mm
L1 80mm | 70mm 55mm
| I | | Tl""l-'r |
L] L
| H Hi H
14
mm ot
Front View Side View
e UFT-7240

26mm (W) x 200mm (L) x 42mm (H)

W

o @/@_e

Front View

e Wetted type sensor - L
52mm (W) x 141mm (L) x 77mm (H)

| L |
—_ |

H

Side View
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Order Information Sheet(OIS)

UFT 7200

Ultrasonic Flow Meter

Type Agency Sensor Type Power Output Display  Cable Con. Cable Len. Enclosures
ver-2| | [ [ [ ] -lel -lv] | =
1 2 4 5 6 8 9
Pipe D. Option
o | |- |
10 11
Model Direction Code 1 Display Code 6
WALL Ultrasonic Flow Meter 10 No Readout NR
PORT Ultrasonic Flow Meter 20 Digital Display DD
PAN Ultrasonic Flow Meter 30 Agency approved, customer specified A
HAND Ultrasonic Flow Meter 40
Agency approved, customer specified w Cable Connector Code 7
Standard Connector SC
Agency Approvals Code 2 BNC Connector BC
Non-Agency Approved Meter NAA Agency approved, customer specified \
Explosion Proof for Class 1, CSA
Division 1, Groups B, C, D Cable Length Code 8
EEx d IIC T6...T2 CENELEC EEx Standard Length (5m) S5
Explosion Proof for Class 1, . Special Length ( )m S( )
Division 1, Groups B, C, D Agency approved, customer specified W
Agency approved, customer specified W
Enclosures Code 9
Sensor Type Code 3 Hazardous-Area Location Enclosure E2
Clamp-on transducer “S1” CS1 NEMA 4X EN2
Clamp-on transducer “M1” CM1 Agency approved, customer specified W
Clamp-on transducer “L1” CLI
Wetted transducer “WS” WS Pipe Dimension Code 10
Cast Iron Pipe Bend “Ccr” CI Pipe Dia. DN ( ) mm D( )
Cement Pipe Bend “CB” CB Not Application NA
Standard “s1” pipe DN15 D15 Agency approved, customer specified \
Standard “s1” pipe DN20 D20
Standard “s1” pipe DN25 D25
Standard “s1” pipe DN32 D32
Standard “ a1 ” pipe DN40 D40 Option Code 11
Flange type DN( ) F( ) Pressure Test Certificate PT
*DN( ) :50-600 mm Certificate of Conformance CC
Agency approved, customer specified W NACE Certificate NC
Mount Fixture
Input Power Code 4 (Transducer Space 200mm) SEA
DC24V +10% P2 Mount Fixture SFB
AC 110V*=10% P3 (Transducer Space 75mm)
AC 220V £10% P4 Mount Fixture SFC
AC 80-240V Adaptor (7240 Only) P5 (Transducer Space 350mm)
Agency approved, customer specified W Mounting ball valve w/drill hall tool. MVT
Agency approved, customer specified w
Output Code 5
0/4 ~ 20mA and pulse \2!
Relay Output(when using in net) V2
RS-232 series port V3
RS-485 (Option) V4
Agency approved, customer specified W




QEC

Certificate Of Registration

REGISTERED COMPANY

This is to certify that

ientek Co., Ltd.

407THO 5™ DAERYUNG TECHNOTOWN
493 GASANDONG GUMCHEON-GU SEOUL
REPUBLIC OF KOREA

Has been assessed by Quality and Environmental Certification Lid.
Their Quality Management System was confirmed to be in compliance with:

ISO 9001 : 2000

Registration is authorised on condition that the certification
rules and regulations issued to them are adhered to:

Scope of Certification DESIGN, DEVELOPMENT, AND MANUFACTURE

OF FLOW METER
Registration Number 5361
Date of Issue 27/11/2003
Valid To 26/11/2006
\D"J\}ﬂfﬂ

Signed on behalf of the Cerrification Manager QEC Lid

Quality s=d Envirsnmental Cemificacion Limited, 10 Thyme Cowrt, Famboreugh, Hampshire GU 14 9XT

4
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EC Attestation of Conformity L
No.: E8 03 08 47696 003

PRODUCT SERVICE

ientak Co., Ltd.
Daeryung Technotown VH#407,

493 Gasan-Dong, Gumcheon-Gu,
Seoul, Korea

Itern Identification: Devices acc. to EMC directive

Mass flow meter

Item Description: MFM

Input: 24 Y d.c.

The equipment complies with the principal protection requirements of the EMC Directive (Directive
B/336/EEC relating to electromagnetic compatibility) based on a voluntary test.

This attestation applies only to the particular sample of the preduct and its technical documentation
provided for testing and cedification, The detailed fest results and all standards used as well as the
operation mode are listed in

Test report no.:  ERI-EN03-0070

Test standards:  EN G0730-2-18;1599

This attestation is released with the above mentioned attestation number by the Certification Body of
TUV PRODUCT SERVICE. It does not permit the use of a TUY PRODUCT SERVICE certification
mark.

After preparation of the necessary technical documentation as well as the conformity declaration the
CE marking as shown below can be affixed on the equipment as stipulated in Article 10.1 of the
Directive, Other relevant Directives have to be observed.

AL,

Department: EMCKR / yay
Date: Aupg-28-2003

TUV PRODUCT SERVICE GMBH - Zertifizierstelle - Ridlerstrasse 65 - D-80339 Minchen

. ol




EC Attestation of Conformity "

No.: E8 03 01 47696 002 il
ientek Co., Ltd.
Daeryung Technotown V#407,

493 Gasan-Dong, Gumcheon-Gu,
Seoul, Korea

Item Identification: Davices acc. to EMC directive

Mass Flow Sensor

Item Description: MFS

Input: 24 YV d.c., 625 mA

The equipment compliss with the principal protection requirements of the EMC Directive (Directive
B9/33B/EEC relating to electromagnetic compatibility) based on a voluntary test.

This attestation applies only to the particular sample of the product and its technical documentation
provided for testing and cerification. The detailed test results and all standards used as well as the
operation mode are listed in

Test report no, ;. ERI-EN-0306

Test standards:  EMN 80730-2-18:19%9

This attestation is released with the above mentioned attestation number by the Certification Body of
TUV PRODUCT SERVICE. It does not permit the use of a TUV PRODUCT SERVICE certification
rmark

After preparation of the necessary technical documentation as well as the conformity declaration the
CE marking as shown below can be affixed on the equipment as stipulated in Article 10.1 of the
Directive. Other relevant Directives have to be observed.

CGMJ

Department: EMCKR [ ysy
Date: Jan-03-Z2003

TUV PRODUCT SERVICE GMBH - Zertifizierstelle - Ridlerstrasse 85 - D-80338 Minchen

=



KTL

Korea Testing Laboratory

CERTIFICATE

Electrical equipment for use in explosive atmospheres

Ref. Cert. No.

1 Application Mo, ;
KTL454-221/2003

2 This certificate is issued for the eguipment ;
MASS FLOW METER
[ Model (Rating) : MFM (DC 24V, 62504, Max) ]
[ Special conditions : Amb. Temp = =107 ..-+407T, Flow gas Temp. = 0T ...+807T ]
3  Manufactured and submitted for certification by ;
Ientek Co., Ltd.
{ ADDRESS : 1271. Sal-dong, Ansan, Kyonggi-do, Korea )
This equipment and any acreptahle vadation thereto are specified in the schadule to this cerificate and the
test report therein referred to.
The KTL, being an Approved Certification Body in accordance with Article 33 of the Industrial Safety &
Health Law and Article 27 of Enforcement Ordinance, Article 46 of Detailed Enforcement Regulation of the
Law, confirms that the apparatus has been found to comply with the following Korean Standards ;
Motification No.2003-18 (Ministry of Labor)
IEC 600789-0 {2000) + Amd No.1 (2000),
IEC 60079-1 {2002), IEC 60079-11 (1992)
{ Above IEC standards are applied with appropriate modifications )
and has successfully met the examination and test requirements recorded in confidential report number ;
KTL Test Report No. R454-221/01-DEC-2003
6 The code for the electrical apparatus is
Ex dia 1B T3

This equipment may be marked Designated Mark specified in Article 46-7 of Detailed Enforcemeant
Regulation of the Industrial Safety & Health Law.

8 The validity of this certificate is until 01 December 2008,

Seoul, 02 December 2003

Approved by
Woo-5up, Les

KOREA TESTING LABORATORY

Page 1/1

FP 251-03 152-848 MEEWA T2T 22E 22243 hitplwww ktlrekr
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U.5.DEPARTMENT OF COMMERCE
Palenl and Trademark Office

RECORDATION FORM COVER SHEET
PATENTS ONLY

Afty. Docket No.: You&l-2 (USP/01/109)
To the Honorable Commissioner of Palents and Trademarks: Please recoed the altached original documents or copy thereaf

1. Mame of conveying party(ies): 2. Name and address of receiving party(ies).
Mame; Entek Co., Lid.
Tae-Won PARK e S L L
Address:

. ) ; iy
Addilional name{s) of conveying party(ies) attached? _ Yes XX No Streel Address: Rm. 401, Ansan-Technopark, 1271, Sa-1-Dong

City: Ansan-City Slate: Kyungagi-Da 425-171 Counlry: KOREA

3. Mature of conveyance:!

XX Assignment __ Merger
__ Security Agreement __Change of Name
_ Other _
Execution Date: September 19, 2001 Additional name(s) & address(es) altached? _ Yes XX Mo

3. Applicalion number(s) or patent number(s):

Ii Ihis document is being filed together with a new application, the execulion date of Ihe application is. September 19, 2001

A Palenl Apphication Mo (s) B. Palent No.(s)

Addifional numbers allached? _ Yes XX No
3 Mame and address af parly to whom corespondence
conceming document should be maled:
Name: John C. Pokotylo, Esq.
STRAUE E POKOTYLO

B. Total number of applications and patents invalved: 1
7. Total fee (37 CFR 341} 540,00
XX Enclosed (included with Filing Fees)
XX Any additional fees required are authorized to be

Customer No, 26479 charged to the deposit account listed below.
Internal Address: 1 Bethany Road g werer pormne e
: i ., Building 6 ’ ’
Sireel Address: Suite 83, Bu q 50-1049
City: Hazlet State: NJ Zip: 07730 [Attach dupficate copy of this page il paying by deposit account)
DO NOT USE THIS SPACE
9. Sizlement and signalure
To the best of my knowledge and belel, [he foregoing Jnfm!mn is frug zﬁf nn‘ aru.— altached copy is a true copy of the oniginal document
John C. Pokotylo ‘-'L\'“ L'-ﬂ ‘“’\ September 27, 2001
Mama of Person Signing Signature Date

Tokal number of pages comprising cover sheel plus assignmenl; 4

COME Mo, 0651-0011[exp.4/94)

[ nat detach this porlion
Iail documents to be recorded with required cover sheet information to:

Commissioner of Patents and Trademarks
Box Assignments
Washingtan, D.C. 20231

Public burden reporting for this sample cover sheel is estimaled to average aboul 30 minutes per document 1o be recorded, including time to
reviewing the document and gathering the dala needed, and completing and reviewing the sample cover sheel. Send comments regarding this
burden eslimate to the 1.5, Patent and Trademark Office, Office of infarmaltion Systems, PR2-1000C, Washinglon, 0.C. 20231, and to the Office
of Management and Budgel, Paperwork Reduction Project (0651-0011), Washingion, D.C. 20603

l .IEEH :A:;JJW

N



PATENTANWALTE

O )
KAHLER KACK FIENER

YOU & | International Patent & Law Office

Rm 1405, Yoksam

64219, Yoksam-dong,
oL

Receipt
acknowledged

Heights Bldg.

(Date and Signature)

Please return for Confirmation. Thank you.

SRS TELS L

Report about the Filing of a German Patent Application

Your ref.: GP/D1/

Dear Mr. Choi:

We are pleased to report that we have filed the above mentioned German Patent Application

10 - Our ref.: 671 115 DE Jkn

according to the following particulars:

EURCIFEAN PATEMT ATIORMEYS

UL, EURT EARLER:
CAPL-WIRTECH.- MG ENIEUR
DPL-pa5. JDRGEN EACK:
PATEMTANWALIE, LAHDRERG

ASSESSOR JOGEF AENER:
PATENTANAALT, MINDELHERL
MAKPULIANSTRASSE 57

VORDERER ANGER 268
___D-86897 LANDSBERG

Telephone [§
Feesirrile 11
Fensdrrile 2

o pelical
wWeb

T T e e e e T e e e R T L

o819 1-59210
0] 17 55308
Q)8 i%1-29525
moilBkkpol com
whwews Rl com

1. Applicant: Entek Co., Lid.

2. Title: MEMCGENDURCHFLUSSENSOR UND
MESSVORRICHTUNG
(Mass Flow Sensor and Measuring Apparatus)

3. Priority claimed: none

4, Filing Date: October 12, 2001

5. Application No.: 101 50 5442

6. Examination requested: YES

7. Declaration of Inventor filed: YES

8. Formal Drawin

9. Priority Document(s) filed:

Remarks

For the present application no prierity has been claimed. However, we assume that there exists a

gs filed: YES
MO (not necessary)

corresponding Korean patent application so that applicants are not interested to file further
applications claiming priority of the present application. If this should not be correct, please advise.

We will keep you promptly informed about the further progress of the application.

@O ctober 15, 2001

B
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SUZUYE PATENT & TRADEMARK OFFICE

oTH FLOOR, OSAKA FUKOKUSEIMEL BULLDING,
2-4, KOMATSUBARACHO, KITA-KU,
OSAKA-SHI, OSAKA 5300018, JAPAN

el S PHONE: 81-6-G312-0187
DESIGN FAX: 81-0-6G312-5733
TRACEMARK
IDEBIT NOTE| o e e i 11301
YOU&T FEIFESS i e 15 3577 vase quole in remitlanc
g [ - Bankers: The Daiwa Bank Lid.,
j‘fﬁﬁ‘E ) B | C C} t-j ‘H: l Umeda Branch, Osaka
Y 2 VAT R R . - Chedinery Dupowit Accunct Nes, SBETER
et . rinary Lepesit Account Ha.
BR=iH 64219 ER=,\1 Y 1405 5 3

Your Refl. : JPP—01—108
Our Ref. 1 131241 September 28, 2001

H A EREF B HS - $556 2001 —297789
FEROEAT . BREERE L Y —RUFEEE NG EE
WEEA ¢ AT o

fEHH TRl 3% QEIEKTE

gmEE=PE—-131241 FekAZ001-297783 B 1
[EHE) HER A AR E

[gES) PE-131241

€ 1=) ErE13F 9H2TH

[&TH] Rrarr RER

[EEDFET)

[HEAES ] FFEE2001-297789
[FERIED#] 7
(&R A]

(R idEm]  RBEERESEERLTMEIEL 27 192 /)82

toE BERES]
[ n] #sfsdo 7o
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Conversion Factors

VOLUME

1 cubic meter (m’) = 1000 liters (1)
1 cubic meter (m”) 35.32 cubic feet (ft’)
1 cubic foot (ft’) 28.32 liters (1)
I liters (I) = 1000 cubic centimeters (cc)
1 liters (1) 0.03532 cubic feet (ft°)

VOLUMETRIC FLOW RATE, Q

1 cubic meter per hour (m’/h) = 0.5886 cubic feet per minute (cfm)
1 cubic centimeter per minute (ccm) 0.00003532 cubic feet per minute (cfm)
1 liter per minute (Ipm) 0.03532 cubic feet per minute (cfm)
1 liter per minute (Ipm) = 1000 cubic centimeter per minute (ccm)

MASS FLOW RATE, m

1 kilogram per second (kg/s) = 1000 grams per second (gm/s)
1 kilogram pre second (kg/s) = 7937 pounds mass per hour (Ibm/hr)

VELOCITY, V
1 meter per second (m/s) = 100centimeters of oer second(cps)
1 meter per second (m/s) = 196.9 feet per minute (fpm)
1 miles per hour(mph) = 88 feet per minute(fpm)
PRESSURE, P
1 atmosphere (atm) = 86.00 centimeters of mercury (cm Hg)
1 atmosphere (atm) = 14.70 pounds per square inch (psi)
1bar = 10° Newton per square meter (N/m?)

1 bar = 14.50 pounds per square inch (psi)
1 dyne per second centimeter (d/cm?) 0.00001450 pounds per square inch (psi)
1 inches of mercury (in Hg) 13.62 inches of water (inH,0)
1 inch of water (in H,O) 0.03609 pounds per square inch (psi)
1 kilogram per square centimeter (kg/cm?) 14.22 pounds per square inch (psi)
1 kilogram per square meter (kg/m®) 0.001422 pounds per square inch (psi)

1 Newtown per square meter (N/m®) 0.0001450 pounds per square inch (psi)

1 Pascal 1 Newton per square meter (N/m?)
1 Kilopascal 0.1450 pounds per square inch (psi)
pounds per square inch absolute (psia) = 14.70 pounds per square inch gauge (psig)

TEMPERATURE, T

degrees Centigrade = (°FF-32)x0.5556
degrees Fahrenheit 1.8 x T+32

degrees Kelvin (°K) = 283.15 degrees Centigrade (C)
degrees Rankin (°R) = 459.67 +degrees Fahrenheit(°F)
MASS DENSITY, p

1 kilogram per cubic meter (kg/m’) = 0.06243 pounds mass per cubic foot (Ib/ft’)
1 gram per liter (gm/1) = 0.001 gm per cubic centimeter (gm/cc)
1 gram per cubic centimeter (g/cc) 62.43 pounds mass per cubic foot (Ib/ft’)

SPECIFIC HEAT, Cp
lcal/gm+ C = 1Btu/lbm-+°F

VISCOSITY, p
1 poise = Igm/cm *sec = 241.9 lbm/ft * hr




Conversion Table

MULTIPLY MULTIPLY
DENSITY BY TO OBTAIN HEATING VALVE BY TO OBTAIN
Grams per c «reeereereeeenen 62.428 Pounds per cubic feet G TU /¥ weereeereeeseesssensenense 0.037 Joules / cm’
........................................... 0.03613 Pounds per cubic inch 8 TU / pound 2.32444 JOU]SS / gram
................... 8345 POundS per US gallon VOLUME
Pound per cubic foot - 16.02 Kg. per cubic meter . . .

. Cubic centimeter ==+« 0.001 Liters
Gram-moles of ideal Gas ..

. . 0.0610 Cubic inches
@0TC & 760 mmHg -+ 22.4140 Liters NP Gallons
Pounds per cubic inch = 1728 g‘;jﬁfpp:f;“b“ foct 0.0353 Cubic feet

: ’ 1.0567 rt;
Pound-moles of ideal Gas Qua. ¥
0C & 760 He -ooeee 359.05 Cubic feet 61.025 Cubic Inches
@ mmtig ' ubic tee 28317 Cubic centimeters
PRESSURE 1728 Cubic Inches
Atmospheres -+ 101.4 Kilopascals 0.03704 Cubic yards
Millimeters Of mercury .......................................... 7481 Gallons
lnches Of mercury .......................................... 28.32 Liters
Feetof water | e 0.028 Cubic meters
Kg. per square meter Cubic inches -+ 16.387 Cubic centimeters
Lbs. per square inch | ..... 0.01639 Liters
Lbs. per square inch | ... 4329 % 107 Gallons
Bars N 0.01732 Quarts (liquid)
Kg' per Square Centlmeter .......................................... 1 6387 * 10'5 Cubic meters
Kilopascals '
Inches of water MASS
Feet of water 0.4536 Kilograms
Kilopascals 43559237  Grams
Lbs. per square inch 0.04448 Joules / cm
Lbs. per square foot 4.448 Joules / meter
Kg. per square meter Pounds of water =+« 0.01602 Cubic feet
Atmosphere Cubic inch
Lbs. per square inch 27.68 ublc Iches
Lbs. per square foot 0.1198 Gallons
Kilopascals 28.349527 Grams
Atmospheres TEMPERATURE

Inches of water -+ 0.249
0.03609
5.1981
25.38
Kg. per square
Centlmeter ....................... 09678
......................................... 981
......................................... 1422
Pounds per square
il’lCh ................................... 70.31
........................................... 69
2.036
........................................... 23 l 1
FLOW
Ft3/ min ............................ 472
........................................... 04719
Ft3/ hOl,lI' ........................... 7.87
........................................... 283 1 605
F£/ SeC, woovveressresseenisnsnnns 28.31605
................................ 1698963
Gallons / hour ««+--«eseeeeeeenees 28316.847
........................................... 6.3090 * 10-5
3.7854

Inches of water

Feet of water
Kilopascals

Lbs. per square inch
Lbs. per square foot
Kg. per square meter
Kilopascals

Lbs. per square inch
Lbs per square foot
Kg. per square meter

Atmospheres
Kilopascals
Lbs. per square meter

Grams per cm’
Kilopascals
Inches of mercury
Feet of water

cm’/ sec
Liters / sec
em’/ sec.
Liters / hour
Liters / sec
Liters / min
cm’/ sec
m>/ min
Liters / hour

Degrees Fahrenheit= 1.8(degrees Celsius) + 32

Degrees Kelvin = degrees Celsius +273.16

Degrees Rankin’s = degrees Fahrenheit + 459.69

1.0 Gm / cm sec.
1.0 Dyne sec / cm®
100 Centipoises
0.000672 Lb./ ft. dec.
0.0000209 Lb. sec ./ ft*
.......................................... 2.42 Lb/ ft. hr
VISCOSITY (Kinematics)
Stoke ................................ 1.0 cmz/ sec
in.%/ sec
Ft.2/ sec
.......................................... density POiSe
.......................................... (gm/ cm’ )
MISC.PHYSICAL CONSTANTS
CONSTANT NUMERICAL UNITS
VALUE
Abogodro’s Number 6.0228 * 10*  Molecules / gm-mole
Gas-Law Constant R 1.987 Cal./(gm-mole) ( °K.)
1.987 BTU/(Ib.-mole) )( °'R.)
82.06 (cm®)(atm)(gm-mole)(*K.)
0.08205 (liter)(atm)(gm-mole)( °K)
10.731 (ft*)(Ib.)(in)(Ib.-mole)( °R)
0.7302 (ft*)(atm)(ib.mole)( "R.)

8.31432 * 10°

J(k mole) ( °K.)




Gas Factor Table

Actual Gas Chemical Ref. K-Factor K-Factor Cp Density Elastomer

Symbol Gas Rel. to Relative  (Cal/g) (g/1)  O-Ring Valve
Ref. Gas N2 @0C  O-Ring Seat

Acetylene C,H, N, 0.58 0.4035 1.162

Air N, 1.00 0.240 1.293

Allen (Prop dine) C3Hy N, 0.43 0.352 1.787 KR

Ammonia NH; N, 0.73 0.492 0.760 NEO

Argon Ar Ar 1.000 1.45 0.1244 1.762

Arsine AsHj; N, 0.67 0.1167 3478 KR

Boron Dichloride BCl, N, 0.41 0.1279 5.227 KR

Boron Trifluoride BF; N, 0.51 0.1778 3.025 KR

Bromine Br, N, 0.81 0.0539 7.130

Boron Tribromide BrF; N, 0.38 0.0647 11.18 KR

Bromine Pent fluoride BrF; N, 0.26 0.1369 7.803 KR

Bromine Trifluoride BrF; N, 0.38 0.1161 6.108 KR

Bromotrifloromethane CBrF; N, 0.37 0.1113 6.644

(freon-13 B1)

1, 3-Butadiene C4Hg N, 0.32 0.3514 2.413

Butane C4Hyg N, 0.26 0.4007 2.593 KR

1-Butane C4Hg N, 0.30 0.3648 2.503 KR

2 —Butane C4HCIS N, 0.324 0.336 2.503 KR

2-Butane C4HgTRANS N, 0.291 0.374 2.503

Carbon Dioxide CO, N, 0.74 0.2016 1.964

Carbon Disulfide CS, N, 0.60 0.1428 3.397

Carbon Monoxide CcO N, 1.00 0.2488 1.250

Carbon Tetrachloride CCl, N, 0.31 0.1655 6.860 KR

Carbon Tetra fluoride CF, N, 0.42 0.1654 3.926 KR

(Feon-14)

Carbonyl Fluoride COF, N, 0.54 0.1710 2.945

Carbonyl Sulfide COS N, 0.66 0.1651 2.680

Chlorine CL, N, 0.86 0.114 3.163 KR

Chorine Trifluoride CIF; N, 0.40 0.1650 4.125 KR

Chlorodifluoromethane CHCIF, N, 0.46 0.1544 3.858 KR

(Freon-22)

Chloroform CHCI, N, 0.39 0.1309 5.326 KR

Chloropentafluoroethane C,CIFs N, 0.24 0.164 6.892 KR

(Freon-115)

Chlorotrifluromehane CCIF; N, 0.38 0.153 4.660 KR

(Freon-13)

Cyanogens CoN, N, 0.61 0.2613 2.322

Cyanogens Chloride CICN N, 0.61 0.1739 2.742 KR

Cychlopropane C;Hs N, 0.46 0.3177 1.877 KR

Deuterium D, N, 1.00 0.1722 1.799

Diborane B,H¢ N, 0.44 0.508 1.235 KR

Dibromodifluoromethane CBr,F, N, 0.19 0.15 9.362 KR

Dibromethane N, 0.47 0.075 7.76 KR

Dichlorodifluoromethane CCIL,F, N, 0.35 0.1432 5.395 KR

(Freon-12)

Dichlorofluoromethane CHCLF N, 0.42 0.140 4.952 KR

(Freon-21)

Dichloromethylsilane (CH;),SICl, N, 0.25 0.1882 5.758 KR

Dihlorosilane SiH,Cl, N, 0.40 0.150 4.506 KR

Dichloroterafluoroethane C,CLF, N, 0.22 0.1604 7.620 KR

(Freon-114)

1, 1-Difluoroethylene C,H,F, N, 0.43 0.224 2.857 KR

(Freon-1132A)

Dim ethylamine (CH3),MH N, 0.37 0.366 2.011 KR




Actual Gas Chemical Ref. K-Factor K-Factor Cp Density  Elastomer
Symbol Gas Rel. to Relative  (Cal/g) (g/1) O-Ring Valve
Ref. Gas N2 @0°C  O-Ring Seat
Diethyl Ether (CH;),0 N, 0.39 0.3414 2.055 KR
2, 2-Dimethylpropane CsHy, N, 0.22 0.3914 3.219 KR
Ethane C,Hg N, 0.50 0.4097 1.342
Ethanol C,HsO N, 0.39 0.3395 2.055 KR
Ethyl Acetylene C,Hg N, 0.32 0.3513 2.413 KR
Ethyl Chloride C,H;CI N, 0.39 0.244 2.879 KR
Ethylene C,H, N, 0.60 0.1365 1.251
Ethylene Oxide C,H,0 N, 0.52 0.268 1.965 KR
Flouring F, N, 0.980 0.1873 1.695 KR
Fluoroform (Freon-23) CHF; N, 0.50 0.176 3.127 KR
Freon-11 CCLF N, 0.33 0.1357 6.129 KR
Freon-12 CCLF, N, 0.35 0.1432 5.395 KR
Freon-13 CCIF, N, 0.38 0.153 4.660 KR
Freon-13 B,CFRF; N, 0.37 0.1113 6.644 KR
Freon-14 CF, N, 0.42 0.1654 3.926
Freon-21 CHCLF N, 0.42 0.140 4.952 KR
Freon-22 CHCIF, N, 0.46 0.1544 3.858 KR
Freon-113 CCLFCCIF, N, 0.20 0.161 8.360 KR
Freon-114 C,CLF, N, 0.22 0.160 7.636 KR
Freon-115 C,CIFs N, 0.24 0.164 6.892 KR
Freon-C318 C,Fs N, 0.17 0.185 8.397 KR
Germane GeH, N, 0.57 01404 3418
Germanium Tetrachloride GeCL, N, 0.27 0.1071 9.565 KR
Helium He He 1.000 1.454 1.241 0.1786
Hexafluroethane C,Fs N, 0.24 0.1834 6.157 KR
(Freon-116) N,
Hexane CeHyy N, 0.18 0.3968 3.845 KR
Hydrogen H, He 1.000 1.01 3.419 0.0899
Hydrogen Bromide HBr N, 1.000 0.0861 3.610 KR
Hydrogen Chloride HCI N, 1.000 0.1912 1.627 KR
Hydrogen Cyanide HCN N, 1.070 0.3171 1.206 KR
Hydrogen Fluoride HF N, 1.000 0.3479 0.893 KR
Hydrogen lodide HI N, 1.000 0.0545 5.707 KR
Hydrogen Selenide H,Se N, 0.79 0.1025 3.613 KR
Hydrogen Sulfide H,S 0.80 0.2397 1.520 KR
Iodine Pent fluoride IF; N, 0.25 0.1108 9.90 KR
Isobutene CH(CH;) N, 0.27 0.3872 3.593 KR
Isobutylene C,Hg N, 0.29 0.3701 2.503 KR
Krypton Kr Ar 1.002 1.453 0.0593 3.739
Methane CH, N, 0.72 0.5328 0.715
Methanol CH;0H N, 0.58 0.3274 2.429
Methyl Acetylene C;Hy N, 0.43 0.3547 1.787 KR
Methyl Bromide CH,Br N, 0.58 0.1106 4.236
Methyl Chloride CH;CI N, 0.63 0.1926 2.253 KR
Methyl Fluoride CH;5F N, 0.68 0.3221 1.518 KR
Methyl Mecraptan CH;SH 0.52 0.2459 2.146 KR
Methyl Trichlorosilane (CH3)SiClIy N, 0.25 0.164 6.669 KR
Molybdenum Hex fluoride MoF; N, 0.21 0.1373 9.366 KR
Monethylamine C,H;sNH, N, 0.35 0.387 2.011 KR
Monomethylamine CH;NH, N, 0.51 0.4343 1.386 KR
Neon NE Ar 1.006 1.46 0.245 0.900
Nitric Oxide NO 0.990 0.2328 1.339
Nitrogen N, N, 1.000 0.2485 1.25
Nitrogen Dioxide NO, N, 0.74 0.1933 2.052

7o R



Actual Gas Chemical Ref. K-Factor K-Factor Cp Density  Elastomer
Symbol Gas Rel. to Relative  (Cal/g) (g/1) O-Ring Valve
Ref. Gas N2 @0°C  O-Ring Seat
Nitrogen Triflyoride NF; 0.48 0.1797 3.168 KR
Nitrosyl Chloride NOCI N, 0.61 0.1632 2.920 KR
Nitrous Oxide N,O 0.71 0.2088 1.964
Octafluorocyclobutane C,Fq N, 0.17 0.185 8.397 KR
(Freon-C318) N,
Oxygen Difluoride OF, N, 0.63 0.1917 2.406
Oxygen 0, N, 1.000 0.1293 1.427
Ozone 03 N, 0.446 0.3 2.144
Pentaborane BsH,g N, 0.26 0.38 2.816 KR
Pentane C;HI, N, 0.21 0.398 3.219 KR
Perchloryl Fluoride CIOsF N, 0.39 0.1514 4.571 KR
Pefluoropane CsFy 0.174 0.197 8.388 KR
Phosgene COCI, N, 0.44 0.1394 4418 KR
Phosphate PH;, 1.070 0.2374 1.517 KR
Phosphorous Oxchloride POCI, N, 0.36 0.1324 6.843 KR
Phosphorous Pent fluoride PH; N, 0.30 0.1610 5.620
Phosphorous Dichloride PClI; N, 0.30 0.1250 6.127 KR
Propane C;Hg 0.36 0.3885 1.967 KR
Propylene C;Hg N, 0.41 0.3541 1.877 KR
Silence SiH, 0.60 0.3189 1.433 KR
Silicon Tetrachloride SiCly N, 0.28 0.1270 7.580 KR
Silicon Tetrafluoride SiF, N, 0.35 0.1691 4.643 KR
Sulfur Dioxide So, N, 0.69 0.1488 2.858 KR
Sulfur Hexafluoride SFe N, 0.26 0.1592 6.516 KR
Sulfur Fluoride SO,F, N, 0.39 0.1543 4.562 KR
Teas N, 0.090 KR
Tetra fluorahydrazine N,F, N, 0.32 0.182 5.64 KR
Trichlorofluormethane CCIF N, 0.33 0.1357 6.129 KR
(Freon-11) N,
Trichlorisilane SiHCI; N, 0.33 0.1380 6.043 KR
1,12-Trichloro-1,2,2 CCLFCCIF, N, 0.20 0.161 8.360 KR
Trifluorethane (Freon-113) N,
Trisobutyl Aluminum (C4Hy)AI N, 0.061 0.508 8.848 KR
Titanium Tetrachloride TiCl, N, 0.27 0.120 7.465 KR
Tricolor Ethylene C,HCI; N, 0.32 0.163 5.95 KR
Trim ethylamine (CH;);N N, 0.28 0.3710 2.639 KR
Tungsten Hex fluoride WF¢ N, 0.25 0.0810 13.28 Teflon
Uranium Hex fluoride UF; N, 0.20 0.0888 15.70 KR
Vinyl Bromide CH,CHBr N, 0.46 0.1241 4.772 KR
Vinyl Chloride CH,CHCI N, 0.48 0.12054 2.788 KR
Xenon Xe Ar 0.993 1.44 0.0378 5.858 KR
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Patassiurm Dachromats, 40% KaCrzn E3EHF CHO Py PN EAR Y
Potagsium Femocyanide KaFaiCN) ] B 24 hEF2| Al A Al P\ I Fat
Patassium Hydroxde KOH LB EHE - i i o) k)
Patassium Hypachlorite EopE 4712 FAFN Ry AP Al | AR o O
Potassium Nilrate KN il Fat
Potassium Permanganate KMnie DY |2 S - i - £
Potassium Phoshate Rl FAF FaN AN Fat Pl R Py N P PN it Pt FY PN Pt FuS
Pofassium Sulfate K250y 231 - O
Progane(Liquified) CHCHZCH3 g = 20 ra Alalalals ala)  Ala rMar AlA
Progionic Acid CHZCHCO0H =g o & FAFAE FA I EA R ER LA RN N ] LA RN EXERES Py e F LY LS
Propylene Glycol =z yugelg EAFAENEN A A L
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Pyrogallic Acid G| Z IS (] Pt N Fa B P} Sulsls Fa
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Sodium Dichromate MagCralr ESEMLT AT FaY I st .y
Sodium Fluonide EE-CE APy AT
Sodium Hydrosulphite 4ERAC AlafT Al alAl [alala Aal |alalal Al lalala
Sodium Hydroxide, 20% NaOH 7 ok 20% A0 | Al ol LA e e R e R (e
Sodium Hydroxide, 45% WaOH T A=Cha5% - . - - o oo 30
Sodwm Hydrowde, 80% MalH Fh4 =t a0% e e O |1 D alal | |ala
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Sodium Hypochiorite, 20% HopEaakach 20y [Alala e'e s Ne MM

Sodium(Meta) Silicate NazSiz0s Aakacy o A

Sodiem Mitrate MaMOs A e . Ea Oy FA

Sodiem Mitrite Qpgl &) rayrat

Sodium Perborate apEsect Al (O fa FAFa e e B )
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Sodium Phosphate, di & tri H 2 3olMach O - F
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Sulphur Chloride HEEE FAFYFI P Ve IR AP NENFY LAYy | AT
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Sulphur Trioxide 80 3 MERal e . Fal G FaV P R P T YA AEA AP AR F AP A
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Sulphunc Acid, 75-95% HaS0y i TE-05% AR s FARFYs e FAF\FYENieie FUR

Sulphuric Acid, conc H250: gt FAra LA RTATAF SN Py g EXFREAFAFA FAF Y @/ FAP AR Y

Sulphurous Acid Hz50; apgH FAFAFALS (@ & PRy .. A
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Tartaric Acid CaHeO0g T FAFY i O O
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[ Dimensions normalisées des brides

BRIDES ISO ou ANSI B16-5

DN PN class ¢D C ¢K ¢L N f1 ¢d1

15 10/40 95 24 65 14 4 2 45
1/2” 20 150 89 24 60.3 15.8 4 1.6 34.9

20 10/40 105 26 75 4 7 2 58
3/4” 20 150 99 26 69.8 15.8 4 1.6 42.9

25 10/40 115 26 85 14 7 2 68
1” 20 150 108 26 79.4 15.8 4 1.6 50.8

10/16 140 16 100 18 7 2 78

32 20 150 117 15.9 8.9 15.8 4 1.6 63.5

11/4 25140 140 18 100 18 4 2 78
50 300 133 19 98 4 19 7 1.6 63.5

10/40 150 13 110 13 7 3 88

20 150 127 175 98.4 15.8 7 1.6 73

40 50 300 156 20.6 1143 222 4 1.6 73

17172 100 6500 156 288 1143 222 3 6.4 7

150/250 | 900/1500 178 382 1238 28.5 7 6.4 73

10/16 165 18 125 18 7 3 102

20 150 152 19.1 120.6 19 7 16 92.1

25140 165 20 125 18 4 3 102

39 50 300 165 224 127 19 8 16 021
100 600 165 318 127 19 8 6.4 92.1

150/250 | 90071500 216 445 165.1 254 3 6.4 92.1

420 2500 235 50.8 1715 285 8 6.4 92.1

10/16 200 20 160 18 8 3 138

20 150 190 23.9 1524 19 3 1.6 127

25/40 200 24 160 18 8 3 138

80 50 300 210 8.4 1683 222 8 6 127
3 100 600 210 382 168.3 222 3 6.4 127
150 900 241 445 190.5 254 8 6.4 127

250 1500 267 5420 203.2 318 8 6.4 127

10/16 220 22 180 18 8 3 158
20 150 229 23.9 190.5 19 8 1.6 157.2

100 25/40 235 26 190 22 8 3 162
4 50 300 254 31.8 200 222 8 1.6 1572
100 600 273 445 215.9 254 8 6.4 157.2
150 900 202 50.9 235 318 8 6.4 157.2

BRIDES suivant DIN 2501

DN PN CD C CK C L N f1 Cdl
15 10/40 95 24 65 14 4 2 45
20 10/40 105 26 75 14 7 2 58
25 10/40 115 26 85 14 7 2 68
10/40 150 18 110 18 7 3 38

63/100 170 26 125 22 7 3 33

40 160 170 28 125 22 4 3 33
250 185 34 135 26 7 3 38

10/40 165 B 125 13 7 3 102

63 180 26 135 22 7 3 102

50 100 195 28 145 26 7 3 102
160 195 30 145 26 7 3 102

250 200 33 150 26 8 3 102

10/16 200 20 160 18 8 3 138

25/40 200 24 160 13 8 3 138

30 63 215 28 170 22 8 3 138
100 230 32 180 26 8 3 138

160 230 36 180 26 8 3 138

250 255 16 200 30 8 3 138

10/16 220 20 180 18 8 3 162

25/40 235 24 190 22 8 3 162

100 63 250 30 200 26 8 3 162
100 265 36 210 30 8 3 162

160 265 40 210 30 8 3 162

www.bourdon-haenni.com

Notice technique A42.01

Sous réserve des modifications sans préavis

Page4

o



mCLASS 150#, 300# Flange Dimension
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ANSI 150#

Nominal Size D t Bolt Bolt hole
B A inch mm inch mm inch mm inch mm No. Dia. inch mm
' 15 3/ 89 /16 11.2 2°/s 60.5 1°/g 35 4 '/ /g 16
/4 20 3'/s 98 /16 11.2 2 70.0 116 43 4 ' /g 16
1 25 4'/, 108 /16 11.2 3 79.5 2 51 4 '/ A 16
1, 32 4/q 117 '/, 12.7 3 89.0 2, 64 4 '/ /g 16
1'/, 40 5 127 "8 14.3 3 98.5 27/ 73 4 '/ /g 16
2 50 6 152 A 15.9 4 120.5 3°/s 92 4 /g /4 19
2'/, 65 7 178 i 17.5 5 139.5 4'/q 105 4 /g /4 19
3 80 7'/, 191 /4 19.1 6 152.5 5 127 4 A /4 19
4 100 9 229 /6 23.9 7 190.5 6/16 157 8 A °/y 19
5 125 10 254 /6 23.9 8 216.0 76 186 8 /4 /g 22
6 150 11 279 1 25.4 9 241.5 8'/, 216 8 /4 /s 22
8 200 13'/, 343 1'/s 28.6 11 298.5 10°/4 270 8 /4 /g 22
10 250 16 406 1’/16 30.2 14 362.0 12°/, 324 12 /g 1 25
12 300 19 483 1, 31.8 17 342.0 15 381 12 /s 1 25
14 350 21 533 1°/g 35.0 18 176.0 16'/, 413 12 1 14 29
16 400 23'/, 597 1716 36.6 21 539.5 18'/, 470 16 1 15 29
18 450 25 635 1716 39.7 22 578.0 21 533 16 15 1'/, 32
20 500 27/, 698 116 42.9 25 635.0 23 584 20 1 1, 32

Includes '/ 16 raised face=1.6mm
ANSI 300#

Nominal Size D t Bolt Bolt hole
B A inch mm inch mm inch mm inch mm No. Dia. inch mm
/s 15 3%/, 95 /6 14.3 2°/s 66.5 1°/s 35 4 '/ A 16
/4 20 4/q 117 A 15.9 3, 82.5 116 43 4 /g /4 19

1 25 4'/¢ 124 i 17.5 3, 89 2 51 4 /g /4 19
1'/, 32 5, 133 A 19.1 3'/s 98.5 2'/, 64 4 /g /4 19
1'/, 40 6'/s 156 /e 20.7 4'/, 114.5 2'/q 73 4 A /g 22

2 50 6'/, 165 /g 22.3 A 127 3°/s 92 8 /g ’/y 19
2'/, 65 7'/ 190 1'/g 25.4 5 149 4'/q 105 8 /s /s 22

3 80 8'/4 210 1 28.6 6/s 168 5 127 8 /4 /g 22

4 100 10 254 1/, 31.8 7'/s 200 6/16 157 8 A /3 22

5 125 11 279 1°/q 35.0 9'/, 235 716 186 8 A /g 22

6 150 12'/, 318 1716 36.6 10°/q 270 8'/, 216 12 A /g 22

8 200 15 381 1°/s 41.3 13 330 10°/4 270 12 °/4 1 25
10 250 17", 444 1/ 47.7 15", 387.5 12°/, 324 16 /g 1'/4 29
12 300 20'/, 521 2 50.8 17°/, 451 15 381 16 1 15 29
14 350 23 584 2/ 54.0 20'/, 514.5 16'/, 413 20 1'/s 1/, 32

16 400 25/, 648 2, 57.2 227/, 571.5 18'/, 470 20 s /s 35
18 450 28 711 2°/s 60.5 24°/, 628.5 21 533 24 1 1°/s 35
20 500 30'/, 775 27, 63.5 27 686.0 23 584 24 1Y, 1°/g 35

Includes '/ 16 raised face=1.6mm




mCLASS 600#, 900# Flange Dimension
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ANSI 600#

Nominal Size D t Bolt Bolt hole
B A inch mm inch mm inch mm inch mm No. Dia inch mm
' 15 3%/, 95 "6 14.3 2°/s 66.5 1°/g 35 4 /g /g 16
/4 20 4 117 /g 15.9 3, 82.5 116 43 4 A /4 19
1 25 4 124 e 17.5 3/, 89.0 2 51 4 A °/y 19
1, 32 5, 133 /6 20.7 3'/g 98.5 2/, 64 4 A /4 19
1'/, 40 5 156 /g 22.3 4'/, 114.5 27/ 73 4 /4 /s 22
2 50 6'/ 165 1 25.4 5 127.0 3°/s 92 8 /g /4 19
2'/, 65 7'/ 190 1'/g 28.6 5'/g 149.0 4'/q 105 8 A /3 22
3 80 8/, 210 1'/4 31.8 6°/s 168.0 5 127 8 /s /g 22
4 100 10/, 273 1/, 38.1 8'/, 216.0 6/16 157 8 /g 1 25
5 125 13 330 1°/, 44.5 10'/, 266.5 76 186 8 1 1/ 29
6 150 14 356 1'/¢ 47.7 11"/, 292.0 8'/, 216 12 A 1/ 29
8 200 16'/, 419 2’16 55.6 13°/, 349.0 10°/4 270 12 1'/s 1'/, 32
10 250 20 508 2/, 63.5 17 432.0 12°/, 324 16 1/, 1°/g 35
12 300 22 559 2°/¢ 66.7 19'/, 489.0 15 381 20 1°/q /s 35
14 350 23°/, 604 2%/, 69.9 207/, 527.0 16'/, 413 20 1°/s 1'/, 38
16 400 27 686 3 76.2 23°/, 603.0 18'/, 470 20 1/, 1°/s 41
18 450 27 686 3, 82.6 25/, 654.0 21 533 20 1°/s 1°/, 45
20 500 32 813 37/, 88.9 28'/, 724.0 23 584 24 1°/q 1/, 45

Includes '/ 16 raised face=1.6mm
ANSI 900#

Nominal Size D t Bolt Bolt hole
B A inch mm inch mm inch mm inch mm No. Dia inch mm
/s 15 4°/, 121 /g 22.3 3, 82.5 1°/s 35 4 /4 /g 22
>14 20 5'/s 130 1 25.4 3, 89.0 116 43 4 /4 /g 22

1 25 5'/s 149 1'/g 28.6 4 101.5 2 51 4 /g 1 25
1'/, 32 6'/, 159 A 28.6 4/ 111.0 2'/, 64 4 /g 1 25
1'/, 40 7 178 1, 31.8 4"/ 124.0 2'/q 73 4 1 1'/s 29

2 50 8'/, 216 1'/, 38.1 6'/, 165.0 3°/s 92 8 /g 1 25
2'/, 65 9°/g 244 1°/s 41.3 7'/, 190.5 4'/q 105 8 1 14 29

3 80 9'/, 241 1'/, 38.1 7'/ 190.5 5 127 8 /g 1 25

4 100 11/, 292 1°/, 44.5 9'/, 235.0 6/16 157 8 1'/g 1'/, 32

5 125 13°/4 349 2 50.8 11 279.5 716 186 8 1Y, 1°/q 35

6 150 15 381 2°/16 55.6 12'/, 317.5 8'/, 216 12 A 1/, 32

8 200 18'/, 470 2'/, 63.5 15/, 393.5 10°/4 270 12 1°/x 1'/, 38
10 250 21", 546 2%/, 69.9 18"/, 470.0 12°/, 324 16 1°/s 1'/, 38
12 300 24 610 3 79.4 21 533.5 15 381 20 1°/s 1'/, 38
14 350 25'/, 641 3°/s 85.8 22 559.0 16'/, 413 20 1/, 1°/s 41

16 400 27/, 705 3/, 88.9 247/, 616.0 18'/, 470 20 1°/s 1/, 45
18 450 31 787 4 101.6 27 686.0 21 533 20 174 2 51
20 500 33°/, 857 4'/, 108.0 29'/, 749.5 23 584 20 2 2'/s 54

Includes '/ 16 raised face=1.6mm
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mCLASS 150#, 300# Flange Dimension
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JIS 10K [mm] JIS 16K [mm]
Nominal Size D FLANGE Bolt Boli Nominal Size D FLANG Bolt Bolt
B A t | f| g [ ¢ |No|[Hol|Dia B A t f [ g | ¢ |No.]Hol | Dia.
°/8 10 90 12 1 48 | 65 4 15 12 °/8 10 90 12 1 48 | 65 4 15 12
/s 15 95 12 1 521 70 4 15 12 'y 15 95 12 1 52 1 70 4 15 12
°/4 20 100 | 14 1 56 | 75 4 15 12 °/4 20 100 14 1 56 | 75 4 15 12
1 25 125 14 1 70 | 90 4 19 16 1 25 125 14 1 70 | 90 4 19 16
1/, 32 135 {16 | 2 | 80 [100| 4 19 | 16 1/, 32 135 116 | 2 80 [ 100 4 19 16
1'/, 40 140 | 16 | 2 | 85 |1105] 4 19 | 16 1'/, 40 140 | 16 | 2 85 [ 105 4 19 16
2 50 155 1161 2 |96 |120] 4 19 | 16 2 50 155116 | 2 | 96 | 120] 4 19 16
2'/, 65 175 | 18 2 | 1201140 4 19 16 2'/, 65 175 18 2 1120 140| 4 19 16
3 80 185 | 18 | 2 | 130]150] 8 19 | 16 3 80 185 | 18 | 2 [130 ] 150| 8 19 16
3, (90) 195 18 2 11401 160| 8 19 16 3/, (90) 195 18 2 1140 160| 8 19 16
4 100 | 210 | 18 [ 2 | 155[175] 8 19 | 16 4 100 | 210 | 18 | 2 [155]175] 8 19 16
5 125 | 250 [ 20 | 2 [ 185210 8 | 23 | 20 5 125 1 250 | 20 | 2 185|210 & | 23 | 20
6 150 280 | 22 | 2 | 215]240] 8 23 | 20 6 150 280 | 22 2 |2151240] 8 23 20
7 (175) ] 305 | 22 | 2 |240]265| 12 | 23 | 20 8 200 225 | 22 2 12651290 12 | 23 20
8 200 225 122 2 12651290 12 | 23 | 20 10 250 400 | 24 2 13251355] 12 | 25 22
9 (225) ] 350 | 22 | 2 |285|310] 12 | 23 | 20 12 300 445 | 24 3 [370 1400 16 | 25 22
10 250 | 400 | 24 | 2 |325]355] 12 | 25 | 22 14 350 | 490 | 26 | 3 |[415]|445] 16 | 25 | 22
12 300 | 445 [ 24 | 3 |[370[ 400| 16 | 25 | 22 16 400 | 560 | 28 | 3 |475|510| 16 | 27 | 24

14 350 490 | 26 3 | 415] 445 16 | 25 | 22
16 400 | 560 | 28 | 3 | 475]| 510] 16 | 27 | 24

JIS 20K [mm] JIS 30K [mm]
Nominal Size D FLANGE Bolt Boli Nominal Size D FLANG Bolt Bolt
B A t | f | g | c|No|Hol|Dia B A t f [ g | ¢ |No.|Hol | Dia.
°/8 10 90 141 1 |48 165] 4 15 ] 12 °/8 10 110 | 16 1 52175 4 19 16
'/ 15 95 1411 |152]170] 4 15 ] 12 /s 15 115 | 18 1 55 80 | 4 19 16
’14 20 100 |16 | 1 |56 75] 4 15 ] 12 ’14 20 120 | 18 1 60 | 85 | 4 19 16
1 25 125 1161 1 | 70190 | 4 19 | 16 1 25 130 | 20 1 70 1 95 | 4 19 16
1/, 32 135 18 2 80 | 100] 4 19 16 1/, 32 140 | 22 2 80 | 105] 4 19 16
1/, 40 140 | 18 | 2 | 85 [105] 4 19 | 16 1/, 40 160 | 22 | 2 [ 90 [120] 4 | 23 | 20
2 50 155 1181 2 196 |120] 8 19 | 16 2 50 165 | 22 | 2 [105]130] 8 19 16
2'/, 65 175 120 | 2 |120]140] 8 19 | 16 2'/, 65 200 | 26 | 2 [130 160 8 | 23 | 20
3 80 200 | 22| 2 | 135]160] 8 | 23 | 20 3 80 210 | 28 | 2 [140 | 170 8 | 23 | 20
3/, (90) [ 210 | 24 | 2 | 145[170] 8 | 23 | 20 3'/, (90) | 230 | 30 [ 2 |150 ]| 185 8 | 25| 22
4 100 225 24 ] 2 | 160]185] 8 23 | 20 4 100 240 | 32 2 1160 195] 8 25 22
5 125 | 270 [ 26 | 2 [ 195225 & | 25 | 22 5 125 [ 275 136 | 2 [195]|230] 8 | 25| 24
6 150 | 305 [ 28 | 2 [230f260f 12 | 25 | 22 6 150 | 325 | 38 | 2 235|275 12 | 27 | 24
8 200 | 350 | 30 | 2 |275]305] 12 | 25 | 22 8 200 | 370 | 42 | 2 280|320 12 | 27 | 24
10 250 | 430 | 34 | 2 |345]|380] 12 | 27 | 24 10 250 | 450 | 48 | 2 3451390 12 | 33 | 30
12 300 | 480 | 36 | 3 |395[430| 16 | 27 | 24 12 300 | 515 | 52 | 3 [405|450] 16 | 33 | 30
14 350 540 | 40 3 |440]480| 16 | 33 | 30 14 350 560 | 54 3 [4501495| 16 | 33 30
16 400 | 605 | 46 | 3 | 495]| 540] 16 | 33 | 30 16 400 | 630 | 60 | 3 |510]|560| 16 | 39 | 36




mCLASS 600#, 900# Flange Dimension
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JIS 40K [mm]
Nominal Size FLANGE Bolt Bolt
B A 2 t f g c No. Hole Dia.
°/8 10 110 18 1 52 75 4 19 16
'y 15 115 20 1 55 80 4 19 16
’14 20 120 20 1 60 85 4 19 16
1 25 130 22 1 70 95 4 19 16
1/, 32 140 24 2 80 105 4 19 16
1'/, 40 160 24 2 90 120 4 23 20
2 50 165 26 2 105 130 8 19 16
2'/, 65 200 30 2 130 160 8 23 20
3 80 210 32 2 140 170 8 23 20
3/, (90) 230 34 2 150 185 8 25 22
4 100 250 36 2 165 205 8 25 22
5 125 300 40 2 200 250 8 27 24
6 150 355 44 2 240 295 12 33 30
8 200 405 50 2 290 345 12 33 30
10 250 475 56 2 355 410 12 33 30
12 300 540 60 3 410 470 16 39 36
14 350 585 64 3 455 515 16 39 36
16 400 645 70 3 515 570 16 39 36
JIS 63K [mm]
Nominal Size FLANGE Bolt Bolt
B A 2 t f g c No. Hole Dia.
°/8 10 115 22 1 52 80 4 19 16
/s 15 120 22 1 55 85 4 19 16
’14 20 135 24 1 60 95 4 23 20
1 25 140 26 1 70 100 4 23 20
1/, 32 150 28 2 80 110 4 23 20
1/, 40 175 30 2 90 130 4 25 22
2 50 185 32 2 105 145 8 23 20
2'/, 65 220 36 2 130 175 8 25 22
3 80 230 38 2 140 185 8 25 22
3/, (90) 255 40 2 150 205 8 27 24
4 100 270 42 2 165 220 8 27 24
5 125 325 48 2 200 265 8 33 30
6 150 365 52 2 240 305 12 33 30
8 200 425 58 2 290 360 12 33 30
10 250 500 66 2 355 430 12 39 36
12 300 560 74 3 410 485 16 39 36
14 350 615 78 3 455 530 16 46 42
16 400 630 86 3 515 590 16 46 42
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