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From the President's Desk

Dear SIEMA Members,

s we step into a new year, I extend my warm wishes for a Happy and Prosperous
New Year.

The implementation of the Aluminium Quality Control Order (QCO), originally
scheduled for December 1, 2023, has been postponed until June 1, 2024. I would like to
thank the Central Government for heeding our request for the postponement of the QCO.

The Indian Engineering Sourcing Show (IESS), organized by EEPC, will take place
from March 4th to 6th, 2024, right here in Coimbatore. This event is expected to attract
numerous international buyers. It's a remarkable opportunity for our members to showcase
their products to a global audience. I encourage you to participate and make the most of
this platform.

It has come to our attention that some of our members have been receiving fraudulent
calls from individuals posing as BIS Officers. These impostors claim that market samples of
their pumps have failed BIS testing and demand a monetary deposit to avoid the issuance
of a "Stop" mark for their products. I want to emphasize that this is a SCAM. The BIS
Coimbatore office has confirmed this. If you receive such a call, please contact the BIS

Coimbatore office directly. Your vigilance is essential to protect our industry.

In this New Year, let's move forward with enthusiasm and dedication, working together
to overcome challenges and embrace opportunities.

Thank you for your continued support and commitment to SIEMA.

Warm regards,
W

D. Vignesh
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TECHNICAL CALENDAR OF EVENTS (BIS/
BEE)

Technical committee meeting is held on 30th
Nov, 2023 at Siema Board Room to discuss
about:

a. IS 9079 monoset pump Standard revision,
b. IS 9283 submersible motor Standard revision,
c. R&D project in ETD and MED Standards.

It is also decided to form a team of technical committee
members to give a proposal regarding BEE, BIS
application integration.

Online Technical meeting

Online Technical Meeting was conducted on Dec 6,

2023 through ZOOM to brief about MED 20 R & D
Project on Submersible Waste Water Pump sets.

Online Technical meeting

Online Technical meeting was conducted on Dec 13,

2023 through ZOOM to brief about MED 20 R &
D Project on Submersible Waste Water Pump sets.
Technical committee chairman Dr. C. Murugesan
explained the SSPMA-USA (SUMP & SEWAGE
PUMP MANUFACTURERS ASSOCIATION)
standard. This is the only standard available on
submersible waste water pumps

MSME TFC Meeting for the Month of
November 2023 : On 22nd Nov,2023

MSME TFC Meeting for the Month of November
2023 was held on 22nd November, 2023. President
Sri. D. Vignesh attended the meeting. The PPT of the
day’s meeting, was circulated to all our Members.

Representation was given to Thiru Nirmal
Raj IAS on 18th Nov, 2023

Representation was given to Thiru Nirmal Raj IAS

on 18th Nov, 2023 Requesting to include Domestic,

Agricultural & Industrial Pumps in the priority
sector for availing subsidy in TIIC Financial schemes.

Stakeholders meeting regarding the
upcoming Technology Centre On 27th Nov,
2023, 4th Dec 2023 & 11th Dec 2023.

The Stakeholders meetings were held at CODISSIA
City Office to discuss on the upcoming Technology
Centre @ Coimbatore. Our Office Bearers and Past
Presidents attended the meeting.

Boat (SR) Meeting on 1st Dec 2023

The Board of Apprenticeship Training , Ministry
of Education, Government of India (SR), Chennai
conducted a meeting at Coimbatore. Discussions were
held about National Apprenticeship Training Scheme
(NATS) ,Establishment enrollment procedure, Rules
& Regulations, Financial benefits etc. to the Industrial
Associations for better understanding. President Sri.
D. Vignesh attended the meeting, at Titan Company
Limited, Sulur, Coimbatore.

TAMILNADU INVFLUENCE (Road to TNGIM
2024): On 14th Dec, 2023.

The Event Invfluence was organized by FICCIL
Honorable Minister Thiru. T.R.B. Rajaa was the
Chief Guest. Various sessions by Key speakers were
arranged. Our Vice President Sri. R. Arun gave a
special address at the meeting.

The COSIDICI 9th National Award Function
organized by TIIC: On 15th Dec, 2023.

The function was arranged by TIIC at SITRA
Auditorium. The concept of the program was: The
Mission of “Embedding Sustainability in MSMEs
through Capacity Building and Facilitation”. Our
Vice President Sri. Ma. Sendhilkumar gave a
Presentation in the Technical Session on “Strengths
of Coimbatore”.

Representation to Thiru Hans Raj Verma: On
15th Dec, 2023

Representation was given to Thiru Hans Raj Verma
IAS, requesting for Advocacy in Including Pumps in
Priority Sector for TIIC Subsidy.

SIEMA conducted a Round Table Discussion
on Opportunities for Pumps and Motor
Manufacturers to Export to USA with
INXEPTION, on 4th Dec, 2023.

Office Bearers and a few Members attended the
discussion. From Inxeption Corporation, USA Mr.
Farzad Dibachi, CEO, Ms. Rhonda Dibachi, Chair-
Inxeption Board of Directors, Mr. Sunil Gandhe,
MD- Inxeption India their Vice President Ramnivas.
R., were present in the Discussion.
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PEFault-tolerantiSwitched
ReluctancelMotoriPropulsion
SystemiforieVi0Ls

M Biczyskil23, R Sehab', J F Whidborne2, G Krebs? and P C KLuk?
TESTACA - Campus Ouest, Rue Georges Charpak, 53061 Laval, France
2Cranfield University, College Road, MK43 OAL Cranfield, UK
3GeePs - Group of electrical engineering - Paris, P lateau de Moulon,

3 rue Joliot-Curie, 91192 Gif-sur- Yvette, France. E-mail: mbiczyskil@gmail.com

Abstract

eVTOLs are receiving a lot of attention as a
potential solution to urban air mobility challenges.
Many configurations are multirotors, which are
open loop unstable, therefore very susceptible
to actuator failures. Due to their usually short
mission duration (20-30 min), fault-tolerance of
the propulsion system is of greater importance
then reliability. Thus, novel approaches to
enhance this capability are required. This study
proposes a new fault-tolerant propulsion system
using 4-phase switched reluctance motors. It is
designed for an 8-10 kg scale multirotor eVTOL,
to replace redundant coaxial brushless DC motors
with a single fault-tolerant drive. Acknowledging
the role of fault-tolerant control algorithms, the
propulsion system is validated in terms of the
loss of effectiveness metric, typically used in the
evaluation of control solutions. The switched
reluctance motor propulsion system was found
to be highly resilient to open phase and current
sensor faults, but susceptible to position sensor
faults. This can, however, be mitigated with
sensorless control solution. Extending the findings
to full-scale eVTOLs is also discussed.

1. Introduction

EASA [1] has published the results of a study on
societal concerns for Urban Air Mobility (UAM).
In regard to air taxis, the three main concerns are
environmental, noise and vibration, and safety.
The environmental issues encompass (negative)
impact on animals, noise pollution, impact from
production, and climate impact from operation.
Noise annoyance comes not only from magnitude,
but also the unfamiliarity of the sound. This

creates a requirement for precise vibration control
around the 3 kHz frequency, to which humans
are especially sensitivelll. Safety, though, is
of paramount importance, because multirotor
vehicles are open loop unstable, thus require
constant control to be able to fly. This is why they
are especially vulnerable to actuating system
faults. However, for this specific application,
and for the short mission duration, the ability to
continue working in the faulty conditions - fault-
tolerance - seems to be of a higher importance
than reliability (time worked without fault) [% 3,

The current solution of using Brushless
DC (BLDC) motor-based actuating system
has multiple possible points of failure, some
of them related to rare-earth magnets used
(demagnetization, cogging, voltage induction
in unpowered phases, etc.). There are, of course,
ways of mitigating these issues, such as winding
or motor redundancy, but these may not be
suitable for every environment. Therefore, this
work proposes an alternative multirotor actuating
system using Switched Reluctance (SR) motors,
details its design and control and analyzes the
influence of three common types of faults (open
phase, current sensor and position sensor).

The paper is organized as follows: Section 2
describes the main ideas of the proposed actuating
system, specifically focusing on SR motor design;
Section 3 covers software implementation of the
system, motor control and fault models; Section 4
shows and discuses healthy and faulty behavior;
Section 5 addresses the usage of SR technology in
eVTOL vehicles; and Section 6 summarizes the
findings.
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2. Proposed solution

SR motor actuating systems for multirotor
applications are a novel approach, thus there are
no commercial system of this kind available on the
market. Therefore, this study considers a custom-
designed system including a propeller, electric
motor, converter and a motor controller. A sizing
methodology based on [4 was used to obtain a
design of a system using an 18 inch propeller and
intended for a 8-10 kg vehicle.

In this study, the focus is directed towards
obtaining a system that is a good representation
of the SR technology, rather than optimizing the
performance. Therefore, the motor and converter
topologies chosen are conventional and typical for
general applications.

The main element of the actuating system is
the SR motor. For increased fault-tolerance, the
motor is a 4-phase 8/6 conventional design with
71 mm outer diameter. The main parameters are
presented in Table 1. The design was obtained
and prepared for manufacture using an approach
described in [°l. Figure 1 shows the completed,
manufactured rotor and shaft assembly, placed in
the stator.

Table 1: Summary of SR motor parameters
Phases 4
Stator teeth 8
Rotor teeth 6
Outer Diameter 71.0 mm
Stator bore 40.4 mm
Airgap 0.2 mm
Voltage 22.2-25.2V (6S LiPo)
Rated Power 640 W
Rated Speed 5500 rpm
Rated Torque 1.1 Nm
Rated Current 32A s
Rated Efficiency 73%

Figure 1: Manufactured SR motor - wound stator,
rotor and shaft

3. Actuating system simulation

The designed actuating system is implemented
using Simcenter Amesim 17 software. The
simulation allows for healthy and faulty operation
mode analysis, with typical faults injected into the
system at different stages of operation. In addition,
parameter uncertainties and sensor output errors
can also be simulated.

The control system chosen for the study is
based on a cascade PI loops - four inner loops for
phase current control and one outer loop for speed
control. The control structure is shown in Figure
2. This arrangement allows to retain the phase
separation of the SR motor and its fault- tolerance
capabilities. The PI controller parameters were
selected manually trying to minimize the 5%
response settling time.

3.1. Fault definitions

This study makes a distinction between two types
of faults: uncertainties and failures. The difference
comes from the way these are implemented in the
simulation.

Uncertainty is defined as a change of
parameter from the baseline (design). It is assumed
to be pre-existing at the start of the simulation.
The error magnitude (positive or negative) is
expressed as a percentage, so that 0% means the
baseline value. This allows to find the ranges
of acceptable deviation that result in a specific
performance degradation, specifically ranges for
no performance decrease and 5% decrease.

Failure state is binary, either fully occurring
or not at all. However, it can be injected into the
simulation at specified times (0.0, 1/0 and 2.5 s),
therefore allowing to analyze the behavior at
various output levels. This also makes it possible to
analyze multiple faults occurring simultaneously,
whether in the same or different components. A
specific set of failures was used for sensors: zero
signal, maximum signal and random signal, which
is supposed to model any other type of failure.

In multirotor vehicles, a major source of fault-
tolerance is the vehicle control system [0 7]. Studies
on this topic typically simplify actuating system
faults with a simple percentage metric called Loss
of Effectiveness (LOE):

_T*
TT—*TX 100%

where T and T* are the thrust and thrust demand.

LOE =

o A N
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Figure 2: Block diagram of SR motor actuating system

This number, expressed in percent, describes
how much thrust (collective or per rotor) is lost
after a fault. Specifically, failures are described
by the LOE measured 0.49 s after the fault is
injected. While in Table 2 the uncertainties are
presented using LOE at the end of 1.0 s simulation
with WOT thrust demand, in Figures 4 and 6 the
effectiveness ( T/T* x 100%) and the 95% response
time metrics are used. This gives a better view
into the dynamics of the response and allows to
discern if the steady state was reached.

4. Results and discussion

This study focuses on three kinds of faults:
winding open phase faults, position sensor faults
and current sensor faults. The first is of interest,
as high fault-tolerance in this area would offer
a major benefit over BLDC motor drives. There
is only a single position sensor in the SR motor
actuating system (due to weight constraint) and
it is crucial for efficient motor control, so the

system’s behavior during such faults needs to be
known. Similarly, although there are four current
sensors (one in each phase), they are also crucial
for motor control and need to be analyzed.

The results are presented through Tables 2
and 3, as described in the previous section. The
term “n/a” is used to denote that the negative error
values were not investigated while “-” means
that no loss of effectiveness was observed in the
analyzed domain. The term “fail” is used where
the simulation did not complete.

4.1. Open phase faults

There is only a slight difference in LOE between
an open circuit failure (Figure 3a) on the high or
low side of the converter, so this distinction is not
kept for other simulations. The recovery from the
fault is very quick when injected at tfault = 0.0 s
(<0.1 s) and almost instantaneous when injected at
tfault = 1.0 s (improvement over [8]). Tt seems that

Table 2: Summary of uncertainty analysis study

negative error value

positive error value

Component Uncertainty type
5% bound 0% bound 0% bound 5% bound
Phase A curr. sensor  delay n/a 8x107%s 8x1075s
delay n/a 8x1075s 8x1075s
All phases curr. sensors ~ Offset -10A -6 A 2A 5A
noise n/a 20% 36%
gain -0.010 -0.004 0.004 0.010
noise n/a 3% 5%
Position sensor initial pos. offset -10 -10 3o
sampling period n/a 100-85 1011s

resolution
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Table 3: Summary of failure simulation studies at start-up and stable

conditions
. 50% thrust 100% thrust
0,
Component Failure 0% thrust LOE LOE LOE
zero value fail fail fail
Phase A curr. sensor  max. value 0.48% 43% 15%
random signal fail 0.48% 0.58%
zero value fail fail fail
All phases curr. maximum value 100% 78% 87%
sensors
random signal fail fail 1%
open circuit (high side) 0.33% 0.40% 15%
Phase A N .
open circuit (low side) 0.47% 0.42% 15%
Phases A&B open circuit 3% 0.56% 39%
Phases A&C open circuit 3% 0.43% 39%
Phases A&B&C open circuit 56% 18% 63%
zero value 101% 82% 89%
Position sensor max. value 101% 82% 90%
random signal 100% 99% 99%
:::' - —w] :::' i | :x:' el
bb'.l: r-.—-—-\l : _.__:’ bbu: . - bb;l: \ . H,l
&, f y X = - 2, v ; k
Gaug f ' g -] 4 g
e B A Bt = oy
Eowid/f [ S

(a) Phase A.

(b) Phases A & B.

(c) Phases A, B & C.

Figure 3: Analysis of multiple phase failures

the only adverse effect of a loss of a single phase
is limiting the maximum thrust value to a certain
level. However, in the case of open circuit faults
in multiple phases, not only does the maximum
torque drop, but the response time also increases,
which is clearly shown in Figures 3b and 3c.
However, the resulting LOE in case of a loss of
phase does not correspond to 25% the number of
lost ﬁ)hases, but is considerably lower, as shown
by [°]. This shows that the other phases can easily
share part of the load. This is a great benefit in

iy ol phsm | sa—

terms of fault-tolerance, especially considering
that thrust produced with only two phases
conducting is around the value of 2.5 kg.f, so it
allows for safe hover of the vehicle.

4.2. Current sensor faults

The base signal delay of the phase current sensor
is 5 10-6 s. As shown in Figure 4a, this can be
increased by a further 8 10-5 s (equal to about 3°
mech. at 6300 RPM) without any change in output
parameters. Phase current sensor noise also does

g . . nsaen P g - g - .
2 " “ P 2 " “
g " “2 z " z " e
+ . A2 . + . w2
5 - 8 5 -
C= =i o
(a) Delay. (b) Offset.
Figure 4: Analysis of uncertainties in current sensors of all phases
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(a) Zero signal failure.
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(b) Max. signal failure.
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(c) Random signal failure.

Figure 5: Analysis of phase A current sensor failures

not seem to affect performance much, as shown in
Figure 4c. However, in this case it is high frequency
(100 kHz), thus outside the system bandwidth.

For positive offset values Figure 4b is
predictable - due to the sensor offset (or constant
bias), the demand value is reached for lower
real current, therefore storing less energy in
the field and resulting in close-to-linear drop in
effectiveness and system response time. Although
mathematically it would make sense for the
negative part of the domain to be symmetrical
to the positive part (current never reaching zero,
reducing energy conversion area), it is more non-
linear. This is most likely due to the small energy
conversion area increase due to current higher than
demanded, but limited by non-linear saturation.
In addition, for high magnitude negative error
values the simulation does not complete, for the
same reasons as for high delay. The edge cases of
50 A and -50 A represent the edge cases of always
conducting or not conducting at all and can be
ignored, as these are also modeled as faults.

Zero output of a single current sensor causes
the simulation to stop due to the current value
being too high, as shown in Figure 5a. However,
the maximum current sensor signal (Figure 5b)
forces the controller into outputting current
reducing signal. This makes that phase behave
exactly like an open circuit fault (Figure 3a). This
is important, as it shows that no other currents
are induced in this phase, eliminating the risk to
other components. Therefore, it is recommended
to set up the current sensing system so that loss of
power (or other similar faults) results in sending
maximum value of a signal, to protect against over-
current. Unfortunately, random signal failure
(Figure 5b) results in an unexpected behavior with
two of the simulations failing and one completing
only with slight noise in the thrust.

When applying current sensor failures to all
phases, results for zero and random signals are
repeated. However, fault-tolerance in case of
maximum signal is lost, as now all phases behave
like an open circuit fault, thus the motor is not
supplied with any current and cannot operate.

4.3. Position sensor faults

The position sensor signal is very sensitive to gain-
type uncertainties, as shown in Figure 6a. This is
due to the multiplicative nature of the uncertainty,
therefore the longer the motor operates, the higher
the error value gets. This can be (partially) solved
with an additional method of obtaining position
data or resetting the position with every evolution.
This is a feature of the Heidenhain ERN 1020 used
for the test-bench, but has not been modeled in
the simulator. In addition, Figure 6b shows the
periodical nature of the sensor output signal
characteristic.

Some degree of tolerance is found in terms
of the sampling period, in the form of a gradual
decrease of effectiveness, as shown in Figure 6c.
The decrease in response time is due to lower
steady state thrust value, therefore being quicker
to reach. However, what is surprising, is the fact
that neither effectiveness nor response time is
affected by changes in the encoder resolution
(with default being 2048).

As has already been established above, a
position sensor is very vulnerable to uncertainties
or other disruptions to its signal. This is confirmed
in Figure 7, where each type of fault results in
complete loss of effectiveness. Interesting is the
fact that in case of zero and max signal faults, a
tiny periodic response is produced, most likely
caused by the rotor teeth oscillating at the aligned
position.
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Figure 7: Analysis of encoder failures

The dependence on a single position sensor
for motor control makes the actuating system
vulnerabletosensorfaultsoritsincorrectcalibration.
Even tiny deviations of measurements from the
actual position lead to significant performance
degradation. That is why it is crucial to introduce
redundancy, whether in the form of multiple
physical sensors or a single sensor augmented
with a sensorless method. Unfortunately, Hall
arrays, which are common in brushless DC drives,
cannot be used due to the lack of permanent
magnets, thus the lack of a permanent magnetic
field. Purely sensorless method is also possible
(due to its higher reliability), but the potential
quality of the measurement is unknown.

5. Application to full scale eVTOL
vehicles

Using a SR motor actuating system at the eVTOL

scale can have impact on their introduction

into public airspace and the societal acceptance.

As shown in the introduction, the three main

concerns are environmental, vibration and safety.

The simple structure of SR motors is highly
sustainable, as it consists only of easily available
electrical steel and copper windings, thus making
it easy to source and recycle.

When scaling up the presented actuating
system - to the eVTOL level, the fault-tolerance
capabilities are retained, as these are a derivative
of the drive topology - separation of phases and
the lack of permanent magnets. Performance
wise, a quadratic increase in torque with size
and a cubical increase in weight can be expected
[10], However, at higher vehicle sizes the weight
constraints are more flexible and the end-winding
influence (that had to be counteracted at the
scale presented) is diminished, thus allowing for
thinner stator teeth and yoke.

A major concern in SR drives is the high
level of torque ripple. In multirotor air vehicles
applications, where the motor is connected to a
propeller and the system’s output is measured
as thrust. It is clear from Figure 8 that the typical
thrust ripple (per arm) is only about 3 g, due to
high propeller inertia. Considering the vehicle’s
weight (8-10 kg depending on configuration) and
inertia, the influence should be minimal. However,
the vibration from motor operation is within the
human hearing range, but should be much quieter
than the accompanying propeller noise.
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Figure 8: Thrust ripple at high motor speed and the FFT of the acceleration from stall to WOT

6. Conclusion

There are multiple concerns regarding the
introduction of multirotor eVTOLs into
public airspace. Three main societal concerns
are environmental, noise and vibration, and
safety. To address those concerns, especially
safety (understood here as fault-tolerance), an
alternative actuating system based on switched
reluctance motors is developed for an 8-10 kg
scale demonstrator multirotor vehicle. This
work presents design, control and operation in
healthy and faulty conditions. Out of the three
kinds of faults analyzed, SR actuating systems are
highly resilient against open circuit and current
sensor faults. This is a major improvement over
brushless DC motorsl1l: 12, However, these
systems are vulnerable towards position sensor
faults, thus require additional redundancy - either
as a physical sensor or by using a sensorless
control method. The work also addresses the issue
of scaling up the system to the eVTOL level and
comments on the SR actuating system in regard
to the societal issues. Finally, this work highlights
the potential of reluctance torque machines and
phase separation in the safety critical aerospace
applications.
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AOQUATEX

Borewell Submersibles Agricultural Monoblocks
Single Phase Domestic Pumps Pump'.i You can re l.}\" on Openwell Submersibles
Single Phase Jet Pumps Pressure Boosting Systems

i ‘J Pumps for Farms,
1] Homes, Commercial
e e R s Establishments,
T e Industries,
&))" Solar Application

OPENWELL SUBMERSIBLES

T B L

e F
#E?f =

Wida range of BEE siar rsied Pump Sets

PRESSURE BOOSTING SYSTEMS

Four Times National Eleven Times
Energy Conservation Export
Award Winner Award Winner

AQUASUB ENGINEERING
AQUAPUMP INDUSTRIES

Thudiyalur Post, Coimbatore - 641034. Ph: 0422-2642484
E-mail : marketingi@aquagroup.in, Website : www.aquagroup.in
) Registered Trade mark of Aquasud Enginesnng & Aquapump indusires for Tewma & Aquatex brand Products Fsted.




Business Banking
Solutions

kotak

Kotak Mahindra Bank

Empower your business

Banking solutions,
customised to your needs.

/ \
1 \
: Current | Point of Sale (POS) / Paym.ent & Collection :
! Account §88 QR / UPI Solutions :
l l
| |
| |
! Trade & Forex &=\ Business Working Capital :
! il /) Services @  Loan* 7/— / Solutions* !
| 1
\ /

For more details contact

Meignanamurthy
Area Business Manager
98431 57727

*Terms & Conditions apply. Credit at the sole discretion of the bank and subject to guidelines issued by RBI from time to time.
Bank may engage the services of marketing agents for the purpose of sourcing loan assets. Available at select locations only.
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ISCCM Day 2023 |

November 21

Know About 1ISCCM!

1SCOM - “Indian Society of Critical
Care Medicine” started in

ctober oth 19¢ is one of the
- ol g3, i5 One
October ot 3[\ :

3
s started

MR M

Jargest |l!‘()\t‘h5\(mdl sotie

‘ doctors in the world

o hranch Wa
Our e yitnbatore hrant

in January 2000,

- /
3&7515 AN

‘Prevent, Treat and Defeat Sepsis’ program was organized by Indian Society of Critical Care Medicine
on 215t Nov 2023 at The Grand Regend Hotel, Coimbatore.

President Sri. D. Vignesh, Vice President Sri. R. Arun, Si'Tarc President Sri. K. Mohan Senthil Kumar &
Vice President Sri. R. Karthikeyan attended the Program

SPACE AVAILABLE FOR RENT

Office Space available for rent in SIEMA BUILDINGS
810 Sq. ft. Ground Floor.

Interested parties may come in person or
Contact: 98428 31147

A
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Engineering Prosperity
ESTD. 1952

THE SOUTHERN INDIA ENGINEERING MANUFACTURERS’ ASSOCIATION
No. 8/4, Race Course, Thomas Park
Coimbatore - 641 018
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Z Freight Systems Limited
St ’:]OH NF‘g Logistigcs & Shiypping
SolutionEg?uTu[i]dEenrg L[]GISTIES About St John

St John is a well established unique leader in supply chain
management and 3PL logistics services, it has over 3 decades
of rich experience in the industry and ability to provide
services across the globe with its well spread network and a
team of experts.

St John is clear with its objectives to provide a wide bouquet
of integrated logistics services to all of its customers across
the world

Fo':‘:vegl?gi'ng : _ ST. JOhn |CD
> Under One Roof

&(;hartzrin.g Well Connected With Sea Port / Rail / 4lane NH Road
e tio ¢ Fully Automated With International Standard

e -+ :
gt S St. John Credentials

- . C Il Scale Award For ICD — 2020

& Distribution \ C Il Scale Award For ICD — 2021

g TC Il Scale Award For ICD — 2022

TISO certification for ICD from BV ISO 9001 : 2015
TC-TPAT Approved Facility

St.John facility meets the requirements of

‘Universal Supply Chain Security
Verification’ (USSV) Standard

Tel.: +91 44 24 354 100
info@stjohnsglobal.com
www.stjohnsglobal.com

JMBAHRAIN | EKUWAIT | _—INDIA




0.5& 1.5 HP VOLUTE CASING ~ °'7 Product 1

Symbol of Quality '

I ; 1 MODEL: 0.5 HP

PUMP PERFORMANCE TEST REPORTS

y "
— RATED VOLTAGE:230 volts 5
Speed | SUC Del. forrection Total | Disch. | load | Input | Freq. | Performance at Rated Frequency(50HZ) y E" S "'ﬂ
] Head | Head head Head current | power Total | Disch. | Output | Input |O.A.Eff,| suction ..-.*/ I} ’
y Head Power | Power - -
(pm) | m (m) | (m) (m) | (ps) | (A) | (KW)]| Hz (m) | (ps) | KW) | (KW) | (%) 0 -
_— | 2764 | 5.304 7.0 0.0 12.30 1.50 3.04 | 0.706 | 50.00 | 12.30 1.50 0.18 0.706 | 25.63 390 F - =
2765 | 4.624 | 10.0 0.0 1462 | 1.30 | 2.99 | 0.692 | 50.00 | 14.62 | 1.30 0.19 | 0.692 | 26.93 | 340 '
- 2770 | 3.808 | 13.0 0.0 16.81 | 1.04 | 2.90 | 0.671 | 50.00 | 16.81 | 1.04 0.17 | 0.671 | 25.54 | 280
A 2791 | 2,992 16.0 0.0 18.99 | 0.74 2.75 0.634 | 50.00 | 18.99 0.74 0.14 0.634 | 21.73 220 . - -
— = 2818 | 2.448 | 19.0 0.0 2145 | 0.39 2.52 | 0.580 | 50.00 | 21.45 | 0.39 0.08 | 0.580 | 14.14 | 180 e -
_ % 2846 | 2.176 | 23.0 | 00 | 2518 | 0.00 | 226 | 0518 | 50.00 | 25.18 | 0.00 | 0.00 | 0.518 | 0.00 | 160 al g -~
- g
= - - i « “— - " —
EF “ AT POLY PRODUCTS, EVERY SINGLE COMPONENT MANUFACTURED IN THE COMP 1S

DE;'IGNED BY AN IN-HOUSE TEAM OF EXPERTS. THIS IN-HOUSE TOOL ROOM IS WHAT SETS
POLY  PRODUCTS APART FROM ITS COMPETITORS. THE AVAILABILITY OF THE TOOL ROOM
HAS"A'EtLOWED US TO CREATE OUR MOLDS AND MANUFACTURE PARTS USING THEM. ~
THIS COMBINATION IS AVAILABLE IN ONLY CERTAIN FACTORIES WITHIN THE COUNTRY.
THUS MAKING POLY PRODUCTS A ONE STOP SHOP FOR MOLD MAKING AND MOLDING. -

POLY PRODUCTS IS LAUNCHING VOLUTE CASING MADE IN SPECIAL PLASTIC PPO MATERIAL

AND IT OFFERS THE FOLLOWING ADVANTAGES:

* ALL PLASTIC BODY THUS HAVING NO CONTACT WITH WATER MAKING IT RUST FREE. .

* SUITABLE FOR COASTAL REGION WHERE SALT WATER IS PRESENT. ALSO, SUITABLE FOR
MARINE APPLICATION.

« MORE DELIVERY HEAD THAN INDUSTRY STANDARD AT 23 M FOR 1/2 HP.

PLOT NO.34 / 21/ 20 SECTOR Il, THE VASAI TAL. INDL.CO-OP.EST.LTD., GAURAIPADA, VASAI (EAST), DIST PALGHAR 401208.
CONTACT : 8425892908, 9820037316 EMAIL:INFO@POLYPRODUCTS.COM, WEB: WWW.POLYPRODUCTS.COM




FILM CAPACITORS | PASSIVE ELECTRONIC COMPONENTS -

CﬂMMiTIU TO GROW TOGETHER \

OUR EXPERTISE PRODUCT FEATURES
% Four Decades Of Industry Expertise. o LowestESR.
% Industry 4.0 Adopted Automated Robotic Production Centers. o Non-Inductive Winding.
% Dedicated European R&D Centre - First In The League Of An Indian MSME’s Burst Proof and Fail-Safe Design.
% Redefining Di-electrics With Passion And Cutting-edge Technologies. & Designed for Global Compliance Standards
< Customised Terminations and Mounting options.

A.C. MOTOR RUN
CAPACITORS

A.C. SUBMERSIBLE ANNULAR CAPACITORS SPECIAL APPLICATION

MOTOR RUN CAPACITORS CAPACITORS LIS AT 5

TERMINAL CONFIGURATIONS

=T, DESCRIPTION
"\-_;l l‘-q i DIELECTRIC Metallized Polypropylene Film
L DUTY FREQUENCY 50/60/120 Hz
CLIMATIC CATEGORY 40/85/56
CAPACITANCE TOLERANCE 45 %, 10 %, £15 %
VOLTAGE TEST BETWEEN TERMINALS 2.0 Times Rated Voltage (10 seconds)
DOUBLE FAST-ON SINGLE FAST-ON CABLE VOLTAGE TEST BETWEEN TERMINAL AND CASE 2.0V (2 seconds)
ANGLE OF LOSS Dv/dt - Tan Delta <20 X 10-4 / 20 (V/us)
CLASS OF SAFETY PROTECTION PO,P1,P2 / S0, 81, 82, 83
CLASS OF OPERATION CLASSA/B/C/D
ENCAPSULATION Dry Type — Bio-Degradable Polyurethane Resin
TESTED ACCORDING TO IEC / BIS / UL STANDARDS
CERTIFIED BIS, CE, RoHS
COMPLIANCE REACH, UL 810
B o aren BIPOLAR UNIPOLAR
INFRASTRUCTURE
AUTOMATED ROBOTIC-SPRAY
WINDING METALLISATION
ROBOTIC ASSEMBLY
OPERATIONS
PRODUCT CERTIFICATIONS MANAGEMENT CERTIFICATIONS
REACH
Lk =y Central Pawer ’ . 1SO 9001
5@] Sutharstl matisty C € M 3 wv_ .- 15014001
A Megeds CPAI APPROTED ] - - IS0 45001

Products have been Routine, Type and Endurance Tested at CPRI- Central Power Research Institute — Bangalore for Conformity to Applicable standards and Design requirements.

B J ELECTRONICS PRIVATE LIMITED

S.F. No. 426/1A, Texpark Road, Nethra Nagar, Coimbatore Civil Aerodrome Post, Coimbatore — 641 014.
PHONE : +91 9943398878, +91 9047038878 MAIL : bjelectronicspvtlitd@gmail.com




NEED ALUMINIUM
EXTRUSION?

SOURCE FROM GANGA ENGINEERING.

Aluminium Extrusions for Pump Industries, Automobile & Textile,
Electronics & Electrical Components Manufacturers.

The leading supplier of high quality aluminium
motor bodies to a majority of Pump manufacturers
nationwide, for the past 30 years.

Our vast experience has enabled us to develop
long term relationship with our customers to
provide total customer satisfaction and on time
delivery.

e Advanced design & development capability

* Precise high speed reliable cutting and
machining of aluminium motor bodies

« Competitive pricing

* A variety of value added services to our clientele

» Ready stock of wide range of motor bodies

Ganga Engineering Corporation

Ammasai Konar Street, K.K. Pudur, Coimbatore 641 038.
Phone: 0422 2438119, 2438378, Mobile: 073958 42142, 093631 08378

MOTOR BODY  Email: geccbe@gmail.com, gec_cbe@rediffmail.com

ALUMINIUM

ACE DATA, Coimbatore




