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Metal Tube Variable Area Flowmeter
Series CBGN

Chemtrols offers a wide range of Variable Area Flow Meters (Rotameters) for various flow measuring
applications; a convenient measuring instrument in field to monitor the flow at site in critical cooling,
sampling and process applications. Proven design, long term usage references ensure complete safety
and suitability of their usage in severe applications, backed up by all the necessary mandatory
certifications.

~
Cast Aluminium Housing Indicator with two adjustable Stainless Steel Housing
set point alarm contacts

Salient Features

Meter sizes from %" to 4”. (6” size of request)

Temperature ranges up to -80 °C to +350 °C

Ranges: 0.5 - 5 I/h to 8,000 - 80,000 I/h of water

With Display, Optionally standard 4...20mA current output, Set Points and Pulse output for totalising
Optional Communication protocols : HART®, Profibus PA, Fieldbus Foundation

Optional Outputs : Single and Dual Switch Points, Dual Scale

Available for use in hazardous areas

Stainless Steel Versions for installation in aggressive environments and near sea installations

High pressure versions up to 2500 #.

Spring Stop options for high flow liquids and damping cylinders for Gases
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The CBGN Meters is suitable for flow measurement of Liquids or gaseous products in pipes. It shows the current
flow rate in volume or mass per unit in time, and is generally used for Flow Measurement in Dosing, Monitoring,
adjusting and control of liquid or gaseous products. The Meters design makes it ideal, for processes under
difficult and adverse operating conditions.

Applications :

The devices are available with additional electrical equipment for process monitoring and control.
All Metal design based on the float principle :

CBGN-S :SS 316 (Stainless Steel version)
CBGN-P :PTFE (Teflon lined version)
CGBN-H : Hastalloy C version

CBGN-T : Titanium version

Measuring Principle :

The measuring Element consists of a sharp-edged
measuring ring (1) and a conical float (2). A medium
flows from the bottom to the top, through the
measuring ring, lifting the float until the buoyancy
force (A) and the weight of the float (G,) establish
equilibrium. As the height of the float varies, an
annular clearance (S) proportional to the flow (Q)
appears between the float and the measuring ring.
The height of the float in the measuring ring is a
measure of the flow (Q). The permanent magnet (3)
embedded in the float then transmits this measure to
the scale and the optional electronics evaluators
through the magnet tracking indicator system (4).

System design :

The meter consists of a cylindrical fitting pipe with flange connections on both sides. For the measuring range
from 5-501/h & 8,000 - 80,000 I/h, a measuring ring is inserted in the tube in which a conical float can move
with vertical freedom. For small measuring ranges of up to 0.5-5 I/h & 4-40 I/h, the measuring cell consists of a
conical measuring tube with cylindrical float.

The height of the float resulting from the flow rate is transmitted in a rotary motion by a built-in permanent
magnet through a magnet tracking indicator system in a rotation to the pointer axis of the analog indicator unit.

Input Measured variable : Output :
Volume flow of Liquids and Gases Various  electrical contact makers or
. transmitters may be installed in the indicator
Measuring range : unit.

(Lower-range and Upper-range value)

_ . Binary output :
The lower-range value is considered 10% of the upper-

range value. Using the segments of the slot-type initiators or
the eccentric discs of the micro-switches, any
switching point between 10% and 90% of the
flow rate can be set.

Measuring range span :10-100%
Smallest measuring range :0.5-5.0 I/h of water
Largest measuring range  : 8,000-80,000 I/h water




Micro switches KEI 1 or KEI 2 limit transducers

1 or 2 limit transducers,

type SJ 3,5N, make Pepperl+Fuchs (SIL 2)

(special switch possible, e.g. SN version)

Safety class: PTB Nr. 99 ATEX 2219 X PTB Nr. 00 ATEX
2048 X

KEM 1 or KEM 2 limit transducers (special
version)

Double-throw micro switches whose switching point is
activated by a cam plate.

KEM 1 = 1 Double-throw micro switch - SPDT
KEM 2 = 2 Double-throw micro switch - SPDT

Maximum make-break capacity:
230 VAC50/60Hz : 6.0 A

24 VDC :0.5A
110 vDC :0.2A

Analogue output with the ES magneto-electric
transmitter

The magneto-electric transmitter is factory-calibrated
to the scale values upon shipment. The signal output
is supplied exclusively in a two-wire connection at 4-
20 mA. Normally, the 4-20 mA signal has the HART®
protocol, PROFIBUS PA & Foundation Fieldbus (FF).
Manufacturer Heinrich Germany.

Additional options: 2 limit values. Alternatively 1 limit
value and 1 pulse output

The signal output and the limit values can be
configured using a HART® modem operating on the
following configuration programs. Furthermore, a
HART® hand-held terminal (with DD software) can also
be used. For more information about configuration,
please refer to the separate Operating Instructions for
the ES.

Safety class: DMT 00 ATEX 075 / 112G EEx ia IICT6

When installing electrical equipment in hazardous
areas, the conditions and provisions specified in the
approval documents must be followed.

Use in hazardous areas:

The angle-of-rotation transmitter is a component
approved for hazardous areas. When used in
hazardous areas, all the values and instructions
indicated in the certificate of approval must be
observed. Auxiliary power is fed through an approved
intrinsically safe circuit of 12-30 V. To prove intrinsic
safety, only authorized electrical equipment may be
interconnected. Please take note of the maximum
permissible ambient temperature of 60°C/75°C for
the transmitter and the process temperature.

Safety Data:

EU-Type Examination Certificate
DMT 00 ATEX EQ75

IECEx BVS 16.0072 11 2G

EExia [ICT6 Gb -40 °C to +70 °C

Characteristic values

Measuring accuracy

Reference conditions : Water 20°C

Measured error (for liquids)
CBGN-S/H/P/T : + 1.6 % of URV for local display
(URV = upper-range value)

Measured error (for gases)
CBGN-S/H/P/T : + 2.0 % of URV for local display

Repeatability : +/- 0.5 % of upper-range value

Influence of ambient temperature
1. Without electrical equipment and with limit
transducer without influence

2.With ES transmitter: +/- 0.5 % / 10 K reference
temperature 22°C

Influence of fluid temperature
Deviations in fluid temperature from the
temperature observed during calibration can result
in a proportional display fault because of the
corresponding change in density. Changes in
viscosity cause a non-linear display fault.




Measuring Ranges

A WNR

Nominal
Size
(DN)

15
(2/27)

20
(3/47)

25
(1)

40
(1%”)

50
(2”)

80
(3”)

100
(4”)

Measuring
range
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Measuring Ranges
for Water at

1,000 kg/m?
0.5-5
1.0-10
1.6-16
25-25
4.0-40
5.0-50
7.0-70
10-100
16 — 160
25-250
40-400
60 - 600
0.5-5.0
1.0-10
1.6-16
2.5-25
4.0-40
5.0-50
7.0-70
10-100
16 - 160
25-250
40-400
60 - 600
100 - 1,000
160 - 1,600
250 -2,500
0.5-5.0
1.0-10
1.6-16
25-25
4.0-40
5.0-50
7.0-70
10-100
16 - 160
25-250
40-400
60— 600
100 - 1,000
160 — 1,600
250 -2,500
400 - 4,000
250 -2,500
400 - 4,000
600 - 6,000
400 - 4,000
600 - 6,000
1,000 - 10,000
1,600 —-16,000
2,500 — 25,000
1,600 — 16,000
2,500 — 25,000
4,000 - 40,000
4,000 - 40,000
6,000 — 60,000
8,000 — 80,000

I/h
I/h
I/h
I/h
1/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
1/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
1/h
I/h
I/h
I/h
I/h
I/h
I/h
1/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
I/h
1/h

Measuring range
for air at

1.013 bar (a)
0.015-0.15
0.03-0.30
0.045 - 0.48
0.075-0.75
0.13-1.3
0.15-1.5
02-2.1
0.3-3.0
0.5-4.6
0.7-7.0
1.0-11
1.7-17
0.015-0.15
0.03-0.30
0.045 - 0.48
0.075-0.75
0.13-1.3
0.15-1.5
02-21
0.3-3.0
0.5-4.6
0.7-7.0
1.0-11
1.7-17
3-30
4-46
7-70
0.015-0.15
0.03-0.30
0.045 - 0.48
0.075-0.75
0.13-1.3
0.15-1.5
02-21
0.3-3.0
0.5-4.6
0.7-7.0
1.0-11
1.7-17
3-30
4-46
7-70
11-110
7-70
11-110
17-170
11-110
17-170
29 -290
46 — 460
70 - 700
46 - 460
70 - 700
110 - 1,100
110 - 1,100
170 - 1,700
240 - 2,400

for P version (PTFE), float with tantalic collar, cone of borosilicate glass measuring range: A 0.7-7.01/h, B 1.2—12 I/h, C 2.0-20 I/h should be used.
gas throttle in S version for gas measurement included in scope (pressure loss 200 mbar)

not availablein P version
conversion not possible

only in S and H version, only with smaller sealing strip
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m3/h
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m3/h
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m3/h
m?/h
m3/h
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Pressure
Loss

(mbar)

40
44
40
40
40
40
40
60
60
60
70
80
40
44
40
40
40
40
40
60
60
60
70
80
60
70
100
40
40
40
40
40
40
40
60
60
60
70
80
60
70
100
240
50
120
180
80
90
110
230
500
70
100
350
120
360
600

Remarks

3)+ 4)

3)
3)

3)+ 4)

3)+4)




Conditions of use

The meter is suitable for :

1. Liquids with sufficient flow ability that are free of
solids, do not bond and do not tend to settle.

2.Gases with linear flow behavior and an adequate
inlet pressure.

Mounting requirements

The mounting location must be suitable for a vertical
direction of flow from the bottom to the top.

The limit values for temperature and air humidity at
the mounting location must be maintained. Avoid
corrosive atmospheres. If this cannot be avoided,
ventilation must be installed.

Please make sure that there is adequate clearance
from parts that might cause magnetic interferences
such as solenoid valves and ferromagnetic
components like steel brackets/supports. We
recommend that the minimum lateral distance
between two adjacently mounted devices be 300 mm

The devices can be mounted close together if
vertically offset by one device length. The minimum
lateral clearance for interfering steel parts should be
200 mm. In case of doubt, check the interference by
moving the device back and forth in the selected
distance by about 200 mm and testing whether the
pointer position changes.

Select the mounting location so as to enable a reliable
reading of the scale values. Please take note as well of
the space requirement for any possible disassembly of
the device. As a rule, inlet and outlet sections in front
of and behind the device are unnecessary, if the
medium has a linear flow profile. Avoid mounting
accessories converging on one side in front of the
device. However, if this is indispensable maintain a
minimum device length of 250 mm as an inlet section.

The nominal size of the pipes to be connected must
correspond to that of the meter. Avoid fittings
converging on one side directly in front of the device.
As a rule, install valves behind the measuring
equipment if there are gases involved.
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Mounting/start-up

The device must be mounted in accordance with the
direction of flow from the bottom to the top
(perpendicularly).

The nominal size of the device and that of the pipes
must be the same. The pressure stages and, hence,
the dimensions of the flanges must coincide.

The surface roughness of the flange sealing surface
must be suitable for the prescribed gaskets.

Please check whether possible accessories like spring
stops, gas/liquid-type dampers are still correctly
sitting on the flange. Check whether the mounting
clearance between the flanges of the pipes
corresponds to the assembly dimension of the device
plus two gaskets. To achieve stress-free mounting, the
flanges of the pipes must be aligned parallel to each
other.

Use connecting bolts and gaskets in the prescribed
dimensions. The gaskets must be suitable for the
operating pressure, the temperature and the
measured medium. With PTFE-coated devices, use
gaskets whose interior and exterior diameter
correspond to the sealing strip of the device.

Tighten the screws crosswise so that the process
connections are tight. See to the tightening torques of
screws especially with PTFE-coated devices.

The maximum torques for PTFE-coated devices are:

DN15/DN20/ DN25 =14 Nm

DN50 =25Nm
DN80 =35Nm
DN100 =42 Nm

(following VDI/VDE Guideline 3513).

Please check whether the pipe is adequately stable to
rule out the possibility of vibration or swinging of the
device. (Do not use steel mounting parts on the
device.)

When gas is used as the medium, pay special
attention to the position of the valve. If the device is
calibrated to more than 1.013 bars absolute pressure,
the valve is usually installed behind the flowmeter. At
1.013 bars absolute pressure (free exhaust) install it in
front of the device.




If there is risk of dirt or solid matter penetrating the
process pipes, flush them beforehand so that these
materials do not get caught in the device.
Ferromagnetic solid matter such as spatter can lead to
the breakdown of the device. If these materials are
still present during normal operating conditions,
mount a magnetic filter (accessory) in front of the
device. When using liquids, flush to avoid a surge of
gas bubbles. Slowly increase the supply pressure
when using gases to prevent pressure surges.
Basically, avoid activation using solenoid valves to
prevent the float from shooting upwards.

Gas measurement

When using gases, slowly let the operating pressure
rise. At the same time, vary the operating pressure
through a setting valve so that the float is not knocked
around since otherwise this would damage the
measuring element.

Device settings

The measuring equipment is delivered ready for
operation according to your order specifications. The
limit transducers are set to the desired values. If you
have submitted no requirements, the basic setting for

1. contact device: - Minimum contact switching point
at 10% of descending flow (damped/closed-circuit
principle).

2.contact devices: Minimum contact switching point
at 10% of descending flow and maximum contact
switching point at 90% of ascending flow.

Adjusting the limit transducer

The contacts are adjustable through the contact
position indicators located on the scale. Dismantle the
indicator cover, unfasten the contact position
indicators, set to the desired value and reattach them.
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Ambient conditions

Ambient temperature ranges

Without electrical accessories : -40°Cto +80°C
With limit transducer . -40°Cto +65°C
With ES signal output : -40°Cto +70°C

For the hazardous area version, take note of the
maximum ambient temperatures depending on the
temperature class as specified in the Type
Examination Certificate.

Storage temperature

The storage temperatures are identical to the ambient
temperature ranges.

Climatic category

Weather-protected and/or unheated locations,

class C

: IP 65 — Al enclosure
: IP 66 - SS enclosure

Degree of protection

Shock resistance/vibration resistance

The meter should be protected from extreme
shocks and vibrations, which could cause damage.

Electromagnetic compatibility
EN 61000-6-2:1999 : Immunity industrial environment

EN 50081-1: Emitted interference residential
environment EN55011:1998+A1:1999 Group 1,Class B

NAMUR recommendation NE 21

Fluid conditions
Fluid temperature ranges

CBGN-S/H/T  :-40°C to +200°C
Special design :-80°C to +350°C
CBGN-P :-20°C to +125°C




Fluid pressure limit Standard design

CBGN-S/H/T  :DN 15/20/25/40/50/80/100, PN 40
:DN 100 PN 16
Special design : up to PN 400

CBGN-P : DN 20/25/40/50/80/100

Inlet and outlet sections

Inlet and outlet sections are not required for a linear
flow profile of the fluid. For an extremely non-linear
flow profile (e.g. shut-off/control valves are located in
front of the meter), we recommend an inlet section
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The CBGN flowmeter is sensitive to impure media.
Before installing the device, clean the pipes of dirt,
spatter and other foreign matter. If the medium
comes with solid particles, connect a suitable filter in
series. When dealing with flow media with ferrous
particles, we recommend the connection of a
magnetic filter.

Magnetic filter

To protect both magnetic filter types, MF-S (stainless
steel) and MF-P/S (PTFE/stainless steel), from
corrosion, encapsulated permanent magnets are laid

with a mounting length of 250 mm (see also

out in spiral form. The spiral mounting produces
guidelines in accordance with VDI/VDE 3513).

optimum effect at small pressure loss. The filter can

Physical state be supplied with groove or tongue, projection or

return, other standards or special connections
Liquid or gaseous according to customer wishes.
Density Dimensions:
Liquids: up to 2.0 kg/I DN g (mm)
Gases: no restrictions 15 45
25 68
Viscosity 40 88
The influence of viscosity depends on various factors. 50 102
Therefore, it must be calculated for each application. 65 122
80 138
Pressure (for gas measurement) 100 158

The measured values only apply to the calibrated fluid
data stated on the scale. Any change or deviation in
pressure will cause a display fault.

Pressure loss

Depends on the meter size and the measuring range.
(see Measuring table).

Process connections ANSI Size CBGN S/H/T CBGN P
CBGN-S/H/T  CBGN-P -
DN 15 PN 40 i % B165 150/300/600/900/1500/2500 lbs NA
DN 20 PN 40 PN 40 % B16.5 150/300/600/900/1500/2500 lbs 1507300 Ibs
DN 25 PN 40 PN 40 17 B165 150/300/600/900/1500/2500 lbs 1507300 Ibs
DN 40 PN 40 . 1% B165 150/300/600/900/1500/2500 Ib NA
%" . S
DN 50 PN 40 PN 40
DN 80 PN 16/ 40 PN 16/ 40 2” B16.5 150/300/600/900/1500/2500 lbs 150/300 lbs
DN 100 PN 16/ 40 PN 16/ 40 3” B16.5 150/300/600/900/1500/2500 Ibs 1507300 Ibs
& B165 150/300/600/900/1500/2500 lbs 1507300 Ibs
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NB 1) - 265 mm with the indicator pulled forward/ advanced
For Threaded process Connections, overall distance will be 300 mm
For 900 Ibs & above pressure rating, FF distance will be 300 mm

Material of Construction

Fitting Measuring Lining f’f Flange

Type Tube me:\:;:ng Flanges il Float
CBGN-S Stainless steel SS316 none Stainless steel SS316 none Stainless steel SS316
CBGN-P Stainless steel SS316 PTFE Stainless steel SS316  PTFE PTFE
CBGN-H Hastelloy HC4 none Hastelloy HC4 none Hastelloy HC4
CBGN-H Hastelloy HC4 none Stainless steel SS316  Hastelloy HC4 Hastelloy HC4
CBGN-T Titanium none Titanium None Titanium
CBGN-T Titanium none Stainless steel SS316  Titanium Titanium

Our systems are produces according to Indian, American and European codes and standards.
Specifications and data subject to change as per our policy to upgrade and improve specifications
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