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Flow Indicators
Series: 4021, 4022 & 4031, 4032

Function

Flow Indicators included in this catalogue are

mainly designed as a safety device locking to the

need of an electrical signal on failure of forced

circulation of liquid.in pipe line. They perform

following functions :

1 Indicate the rate of full flow in proper direction in
specified pipe.

2 Operate one or two mercury switches when rate
of flow drops near to 70% of specified full flow.

These switches can be used lo initiate
precautionary systems or safety devices.

Application

Consider the case of furnace transtormer in which
one Flow Indicator can be mounted on suitable
member of oil circulaling pipe and one on water
circulating pipe of heat-exchanger. The pointer of
respective Flow Indicator will indicate whether
desired rate of flow is maintained or not and swilch
will operate if the flow drops near to 70% to initiate
precautionary system. For similar purpose it can be
used on liquid circulating pipes in chemical
processes, heavy duty bearings, compressors, etc.

Mounting

To introduce these Flow Indicalors in a pipe line a
T-Mounting' is necessary. In this catalogue we have
tabulated dimensions of ‘T-Mounting’ for range of
size from 40 mm (1.5") to 250 mm §10”) N.B. Pipes,
But customer can always specily il his requirement
is different than the tables on page 8.

Construction & working

A suspended vane is used as sensor, Its surface is
kept at right angle to direction of flow. When liquid
starts flowing through pipe, the vane gets deflected
alongwith vane shaft. This deflection is used to
indicate flow inside the pipe and to operate
mercury switch or switches as follows :

A pair of permanent magnets is used as glandiess
coupling. The driving magnet is connected with
vane, therefore it rotates with vane and remains in
liquid. The follower magnet, separated by a non-
magnetic wall, is kept outside in air and aquires
position corresponding to driving magnet. The
follower magnet carries a painter and a cam, The
pointer is set to read the specified rate of full flow
and the cam is set to operate one or two mercury
switches when flow drops near to 70%.

A return spring is used which acts in the opposite
direction of flow. Hence any steady position of
pointer is the result of equilibrium of force due to
impinging liquid on vane, spring tension & weight of
vane. The pointer does not remain steady for
unsteady flows. The size and shape of vane and

tension on return spring is adjusted to suit specified
full flow. The vane occupies very small area out of
full cross section of pipe at NO-FLOW position. At
full flow it becomes almost parallel to flow. Hence
there is practically no head-loss across Flow
Indicator.

Dial Marking

The spread of flow indicating portion of dial is only
about 70°. Hence it is not possible to print more
markings. Usually PUMP ON - PUMP OFF or FULL
FLOW - NO FLOW type of limit markings are
printed. Intermediate markings such as ALARM,
TRIP are also printed if reguired. Besides,
specifications such as value of full flow, liquid, pipe
size and direction of flow are also printed. The
background of dial is white. Direction indicating
arrow is in red colour and all other markings in
black colour

Switches

One or two mercury switches of SPST type are
provided. Their contact position can be set to NO or
NC at full flow. If required, switch can be changed
from NO to NC or vice versa at site.

In case of-single switch, it is set to operate near
70% when flow is falling. In case of two switches,
both are mounted on same plate. Hence both
operate at same rate of flow. But in order to satisfy
design requirements, one switch can be set to
operate near 80% and the other near 70% or one
near 70% and the other near 60%. It is not
possible to set a swilch to operate at lower value
than 60%. Even when both switches are set to
operate at same rate of flow, some switching
differential is observed due to use of mercury as
switching element. We can modify setting suitably
i switching requirements are clearly specified.
Wiring

Leads from mercury switch/switches are brought
into a terminal box positioned at the bottom of
indicator. A two-way or four-way terminal strip is
provided. Terminals are accessible for wiring after
removing cover. A hole with conduit threads is
provided for fixing cable gland to box. Terminals
are marked. Wiring should be done as per
respective wiring diagrams.,

Setting

Full Flow- Each indicator is set in water-flowing
condition. Pipe size, pipe position, direction of flow
are maintained. By adjusting a valve in pipe line,
the specified rate of full flow is established,then the
pointer is set to read the full flow mark. This method
of setting gives very accurate results as it is based
on equilibrium of vane at full flow. In case of liguids
other than water, proportional rate of flow of water
is maintained for selting.

Switch- After setting of pointer at full flow,
switches are set in the sequence ordered by
customer. Flow is reduced to check operation of
switch & increased to check automatic resetting.
The rate of flow at which switching occures is
approximate. The switch position is kept adjustable
to compensate difference in pipe gradient at site.



Testing
Static Pressure: At 7 KgiCmé2

Flow: Indicator is mounted on pipe. Water is
allowed to flow in specified direction. Rate of flow is
checked when pointer reads full flow. For liguids
other than waler proportional rate of flow of water
is checked

Switch: Switch operation is checked by reducing
and increasing tlow in pipe line.

Contact rating: Switchaes are tested in laboralory
at 5A 240 V. AC

Dielectric strength: Live terminals are checked at
2KV with body.

A lest Certificate is provided with each instrument.

Design features

1.5witch contacts are not affected by dust,
humidity or corrosive atmosphere.

2.Switches can be serviced without need of
stopping flow.

3.Causes negligible head-loss.

4. Low maintenance cost.

5. Robust construction & trouble free service,

6. Does not gel damaged due to excess flow or
reverse flow,
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Schematic

Iltem Description
Pointer & dial

- Mercury switch
Swilch operating cam
Return spring
Vane shaft

Vane

Main pipe

Driving Magnet
Mon-magnetic wall
Follower magnet
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Horizontal pipe
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How to order

In order 1o be able to offer suitable Flow-Indicator,
we need following information:

Liguicd in pipe

Specific Gravity of liquid

Rate of flow in LPM

Pipe size

Pipe position

Direclion of flow (Specify only one direction)
Switch selting

Dial Marking

Woarking Temparature

Warking Pressure

11. T. Mounting Required or Not Required.

12. Quantity against each specification
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Working positions.

Description

Main Pipe
T-Mounting
Connecting flanges
Flow Indicator
Flange for indicator.

Vertical pipe

Notes

1. Flow indicators are not interchangeable for
difterent liquids, pipe dia, direction of flow or rate of
full flow. Hence they should be ordered separately.
2. The rate of full flow is nol adjuslable.

3. The switch operation point is not adjustable.

4. We continuously review specifications and
where appropriale, introduce modifications, We,
therefore, reserve the right to  change
specifications in this catalogue without prior notice.
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Dial Size
100 mm

Flow Indicator
Series 4021

(Actual Supply may not be exactly same)

Fig.3Wiring diagram

This is For series 4021.
internal wiril 5
of ndicator, |- Mercury switch
Switch rating:
5A, 240V, AC
0.5A, 240V. DC.
terminal plate
At the bottom of indicator.
[21 |§| . Safety system

[s][s]

Supply

Fig.4

Hardware for indicator

Flow Indicators

It may be noted that mounting specifications, flow sensing
mechanism, vane orientation and size of dial is same in both series.
Basic difference between two series is that in Series 4021 only one
mercury switch is provided. Whereas in Series 4022 two mercury
switches are provided. Proportionately, number of terminals, size of
switch-box and size of terminal box differ.

After suitable series is selected, requirement should be specified as
per 'How to Order’ column on page 3 of this catalogue. Because
each indicator is set to suit requirement specified by customer.

Common specifications of Series 4021 & 4022
Working

Principle of working, switch operation and other details as
explained on page 2 & 3 of this catalogue

Operating specifications (in ranges)

Liquid — Water, oils
Pipe — 371t0250NB (1.5"t0 107)
Switch — One or two SPSTmercury switches

depending on series
Environment — Indoor or Outdoor
Working temp. — 0° to 100°C of liquid in pipe
Working press. — O to 4 KgJ‘sz_
Material of construction
Wetted parts

Vane shaft, return spring St. steel

Vane, spring housing, screws Brass

Base Aluminium (G.M. On Order)
Magnet Alnico.

Note :; All brass parts chrome plated and Aluminium parts anodised.
Other parts

Dial body, switch housing, terminal box, covers  Aluminium
Dial shield Tough. glass
Terminals Brass

Mercury switch Hg in hard glass

Dimension drawings For Series 4021

(Supplied al extr
M 12 35 Bolts, N
Washer & Suitable gasl
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Accessories
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2d al extra cost if agreed)
Weldable connection

flanges. hardware
Part list
No. Description
1 — Cover for terminal box
2 — Base with mounging holes
3 — Vane shaft
4 — Vane

Switch box

cover removed

}
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5 — Product label
6 — Cable entry

7 — Terminals

8 — Mercury switch
9 — Nut for adjusting switch .
10 — Cover for switch box. )

Weight - 3.8 Kg.

SIDE VIEW

FRONT VIEW




Series 4021 & 4022

Fig. 5

Details o
common

Pipe — Vertical
Flow — Downwards
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Pipe — Horizontal

Flow — Le

f vane orientation
to Series 4021 & 4022,

Pipe —Heorizontal

ft to Right Flow — Right to Left

Details of symbols used in Fig.5
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Direction of flow of liquid in pipe as seen from dial side
of indicator.

Force due to impinging liquid

Force due to return spring

Vane at no-flow

Vane at full-flow

Pipe

Fig.5 shows vane positions at no-flow and full-flow as seen from dial
side of indicator

Indicators are set for any one direction out of four illustrated in Fig.5

The figure also shows direction of Torces acting on vane due to
impinging liquid and return spring (gravitational force not shown).

Supply

Flow Indicator
Series 4022

Mercury switches
Contact rating :

5 A 240 V. AC.
0.5A 240 V. DC.

Safety system

Dial Size
100 mm

(Actual Supply may not be exactly same)

Fig. 6 Wiring diagram

For series 4022
Switch No.1 Switctho_z
.1

Supply

Fig. 7 Dimension drawings For Series 4022
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Salety system
Leads coming from switch N
are marked respectively 1, 2
as shown in this figure.

o 1&2
&3, 4

Hardware for indicator
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Part List
No. Description
1 — Cowver for terminal box
2 — Base with mounting holes
3 — Vane shaft
4 — Vane
5 — Cable entry
6 — Terminals
7 — Product label
8 — Muls for adjusting switches
9 — Mercury switches
10 — Cover tor swilch box

Weight - 4.0 Kg.




Dial Size
150 mm

Flow Indicator __
series 4031 4
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Fig.8Wiring diagram

For series 4031

Thes i

Hﬂ_BI'I'l.al wirng
ofidicatr _ Mercury switch
contact rating:
5 A 240V AL,

0.5 A, 240V DT

Terminal plate
Al the bultorn of indcator

Flow Indicators

U may be noted that mounling specifications, flow sensing
mechanism, vane orientafion and size of dial is same in both seres
Basic difference between two series is that in Series 4031 only one
mercury swilch is provided. Whereas in Series 4032 two mercury
swilches are provided proportionately, number of lerminals, size of
switch-box and size of terminal box differ

Adter suitable series is selected, requirerment should be specilied as
per ‘How 1o Order’ columne On page 3 of this catalogos, Because
wach indicalor is sel 1o suit requirement specified by customer

Common specifications of series 4031 & 4032

Principle of working, switch operaticn and other delails as
o page 2 & 3of this catalogue.

Operating specifications (in ranges)

Liguid — Waler, oils
B — 150 1o 250 NB (6" to 10")
Swilch — One or two SPST mercury switches

depanding on series
Ervironment — [ndoor or Osfdoor
Warking lemp, — 0° 1o 100°C of liquid in pipe
Warking press, — 0 to 4 Kg.i't"‘m:!

Material of construction

Wetted parts

Vane shafl, return spring 1. steel

Vane, spring howsing, screws Brass

Base Alurmimeurn {GoM, on Orediarn)
Mgl Alrico

Mote: All brass pars chrome plated and Aleminium parls anodhsed.
Other Parts

Dial body, swilch housing, lerminal box, covers: Aluminium

Dial shieid Tough. glass
Supply Tarrminals : Brass
e — Mercury switch Hg in hard glass
Dimension drawings For series 4031
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B, |
Mo. Description |
1 — Cover for terminal bax e
2 — Base witk mouwnting holes |
3 — Vane shaft i
4 — Wane _'—| i
4 — Product label =
& — Cabla antry | R
t — Terminals |
B — Mearcury switch I T O ‘
9 — Nut tor adiusting switch ] }:r LB e X

10 — Cover o switch box. J
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Weight — 4.3 Kg. SI0E VIEW FRGMT VIEW










