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Workshop summary

Overview of training programme

The 3" capacity building workshop of local service providers (LSPs) on “Construction of gas
based tunnel kiln” was organized at Khurja by TERI on 22" March 2018, in association with
the Central Glass and Ceramic Research Institute (CGCRI) under the GEF-UNIDO-BEE
project. A total of 49 people participated in the training programme. A field visit to a
ceramic unit in the cluster was organised after completing of the training programme. The
agenda of the training programme and the list of participants are enclosed as annexure 1
and annexure 2 respectively.

Summary of points discussed in the meeting

Dr K C Singh, CGCRI (Khurja) welcomed the participants and thanked UNIDO and TERI
for organising the series of capacity building workshops relevant for Khurja ceramic cluster.
He summarised that both training programs were quite useful for different LSPs who were
closely involved at various levels. The first programme focused on needs to build capacities
of LSPs while switching over to oil firing to gas firing in which both energy and safety issues
are more important. The 2" training programme focused on how to build energy
conservation measures and providing solutions related to energy efficient technologies for
the ceramic units. He hoped that the 3™ training program would be more useful as there is a
need to adopt energy efficient tunnel kilns to compete with the market and sustainability of
the units.

On his opening remarks, Mr N Vasudevan, TERI reminded all participants that change is a
recurring process. Over a period of time, the local ceramic units had shifted from inefficient
and more polluting coal-fired downdraft (DD) kilns to tunnel kiln technology. However,
studies pertaining to energy efficiency at the cluster level clearly indicate that there is a wide
scope for enhancing energy efficiency. He further added that the Detailed Project Reports
(DPRs) which would be prepared under the ongoing project on different identified energy
efficient technologies would be useful for the cluster in technology up gradation.

Mr Ananda Mohan Ghosh, TERI made a presentation on various features involved in
construction of a gas based tunnel kiln. Mr Ghosh explained about different energy
efficiency options available while constructing gas based tunnel kilns. While adopting gas
based tunnel kilns, the units should pay adequate attention towards safety issues. He added
that monitoring of temperatures in different zones (preheating, firing and cooling) are
important and adequate measuring points should be added in these zones which could be
linked with auto control system for deciding the push rate of cars for different product
profiles and ensure minimum rejections. Mr Ghosh presented the need for adopting low
thermal mass cars and kiln furniture which would help in enhancing production rates. He
further added the importance of use of insulation requirements in different zones (e.g. hot
face and cold face insulation) suitable burners for gas firing.

Mr Vikas Bhardwaj, Murugappa Morgan Thermal Ceramics Limited, Delhi provided an
overview of different insulation types such as folded ceramic fibre blanket, pyro block,
super wool insulation, etc. used for various insulation applications. He added that the
industry should use compatible insulation products suitable for a specific application that
would ensure optimum insulation resulting minimum heat losses from skin surfaces of the
firing kiln. He also stressed about use of hot face painting to avoid early failure of insulating
arrangement. Finally, he explained the cause and effects for a typical energy balance
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“Sankey diagram’ of a kiln and discussed about compatible insulation to be employed for
different high temperature zone. He discussed the use of thermography to identify localised
hot spot due to damage of existing insulation and planned corrective maintenance as
needed.

Mr Sharafat, tunnel kiln fabricator in Khurja cluster talked about latest design of long-tunnel
kilns that use low thermal mass (LTM) cars. He explained that use of LTM can reduce
product to dead weight ratio to 1:1 against the existing 1: 3. The reduction in deadweight
would help in enhancing the production by two-fold as the push-time of car would reduce
to about 15-20 minutes against the existing 45-50 minutes. Apart from improvement in
productivities, new design is equipped with better safety measures and there will be
significant reduction in maintenance costs.

Mr Prasant Panwar, Solar Pulse Energy, Delhi provided an overview of electricity
production in the premises of ceramic units using solar photo voltaic (SPV) systems and the
benefits of net metering and accelerated depreciation available for such projects.

Dr L K Sharma, CGCRI in his presentation reiterated the need for high end refractory
material such as cordite in place of conventional saggers. He added that CGCRI provides
technical guidance to ceramic units in adopting ultra-low thermal mass material in reducing
deadweight of kiln cars. CGCRI has supported about 20 ceramic units for using ultra low
thermal mass cars. He stressed the industries to install compatible burners supplied by
reputed suppliers, use of high quality insulation material and install adequate temperature
monitoring systems, which will be useful as the industry is in a transition to shift to natural
gas as fuel for tunnel kiln. Dr K C Singh thanked all the participants for participating in the
training program.

A field visit was organised by TERI to Maya Industries, which uses traditional shuttle kiln
for firing their products. The participants were shown the existing system and told the data
monitoring gap due to lack of instrument in place. Participants took part to identify
potential options and briefed the entrepreneur about potential changes can be introduce to
reduce energy cost in the process. Selected photos of the workshop are provided with the
annexure 3.

Feedback forms

Based on the analysis of the feedback forms received from the participants, it was observed
that workshop was well received by the participants and 100% participants were satisfied
with ceramic visit, Q&A session and training module provided to them. About 75%
participants have rated overall program as “Excellent” while rest of them have rated it as
“Good”. More than 65% of participants were satisfied with arrangements made, training
schedule and agenda of the program. Few sample feedback forms are attached in the
annexure 4.
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Analysis of feedback forms

Suggestions by participants

Some participants have made suggestions as follows:
1) More awareness on ultra-low thermal mass cars
2) Demonstration of SPVs

Learnings by participants

Some of the topics learned by the participants and mentioned by them are listed below:
1) Design and operation Long tunnel kilns
2) Use of rooftop SPVs
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Annexure 1: Agenda of the program
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Capacity building workshop
Construction of gas based tunnel kiln
Thursday, 22™ March 2018

Conference Hall, CGCRI, Khurja ceramic Cluster
Under the project:
Capacity Building of Local Service Providers (LSPs)
Supported by:
GEF-UNIDO-BEE Project

Promoting Energy Efficiency and Renewable Energy in selected MSME clusters in India

10:00 ~ 10:30
10:30 - 10:35

10035 - 10:40

10:40 — 11:00

11:00-11:45

11:45-12:15

12:15-12:45

12.45-13:30

13.00 - 13:30

13:30-14:30

14:30 - 16:00

16.00 — 16:30
16:30 — 16:40

Agenda

Registration
Welcome Address
Dr K C Singh, Central Glass and Ceramic Research Institute

Opening Remarks

Mr N Vasudevan, TERI, New Delhi

Best practices in kiln construction

Mr Ananda Mohan Ghaosh, TERI

Compatible ceramic insulation material for kiln construction

Mr Vikas Bhardwaj, Murugappa Morgan Thermal Ceramics Ltd, Delhi
Solar system for power generation

Mr Prashant Parmar, Solar Pulse Energy, Delhi

Fabrication of fast push tunnel kiln

Mohd Sharafat Ali, Tunnel kiln fabricator, Khurja

Use of insulating refractories in kiln construction

Dr Lalit Kumar Sharma, Central Glass and Ceramic Research Institute
Q&A

Lunch

Site Visit / On-site training

Visit to a pottery unit, Khurja

Feedback from par‘til;ipants

Vote of thanks

Dr K C Singh, Central Glass and Ceramic Research Institute

Organized by

The Energy and Resources Institute w



Annexure 2: List of participants

S.No Name Organization Mobile No Email ID
1.
M Shamshad J KEngg. Works 9837268274 Jkenggworks0786@gmail.com
2. hant@sol 1 .
Prashant Rana Solar Pulse Energy 9599549403 Ip;lras antisolatpuiseencrgy.co
3.
Satish Chaudhary Solar Pulse Energy 9891171125 satish@solarpulseenergy.com
4 Viresh Chandra Technical Advisor 9639010425
> Amar Nath Verma CGCRI, Khurja 9058608541 Amarpatel289@gmail.com
6.
Km Divya CGCRI, Khurja 9758173304 Panihawar444@gmail.com
7.
Mukul Saxena CGCRI, Khurja 9536105448 Mukulsaxena72@gmail.com
8- N Vasudevan TERI 9871974187 | nvasu@teri.res.in
> A M Ghosh TERI 9811836693 amghosh@teri.res.in
10.| . . .
Piyush Sharma Consultant, TERI 9412162688 glasscoengg@rediffmail.com
11. . . . . .
Arpita Goswami CGCRI 9897294928 Arpita.goswami20@gamil.com
12. _ .
D P Karmakar CGCRI 9412227625 dpkcgcri@gmail.com
13. . . . . .
Zahiruddin Maya Ceramics 9358607495 Zahir009@gmai.com
14. , .
Muhammed Ashraf Royal Ceramic India 9897481761
15. . .
Abdul Karim Khurja 9917713322
16. : .
Dharmendra Singh Khurja CGCRI 9045927626
17, _ . .
Raju Kumar Rajeev Pottery 9870798791
18. .
Prakash Prasad Rajeev Pottery 7895905284
19. Akansha CGCRI, Khurja 9395098995 Akanshadoll2000@gmail.com
20. .
Puneet Kumar Karla Sero Product 9999282935 Puneetkumar962@gmail.com
21 .
Riyasat 9897159787
22. Vikas.bhardwaj@ lc.
Vikas Bhardwaj Morgan 958279927 ml as-bhardwaymorganpic.co
. R .pondiyan@
| M R Pondiyan Morgan 9840900452 | - haswamy-pondiyantmorg
anplc.com
24. Gantam.bagchi@ Ic.
Gantam Bagchi Morgan 9910029893 man am-bagchimorganplc.co




S.No Name Organization Mobile No Email ID
1.
M Shamshad ] KEngg. Works 9837268274 Jkenggworks0786@gmail.com
25. .
Komal Singh CGCRI 7310716143
26. .
Ravi Shankar CGCRI 9045373457
27. . :
Kamruddin Winner Party 9219718764
28.| .
Nirmal Suman CGCRI 9837845476
29.
Amar Jeet CGCRI 7417833393
30.| . . . .
Raju Raj Engineering 9719196175
31 . . . .
Ashok Kumar Singh | Raj Engineering 9410673754
32, .
Rajeev Kalra Kalra Cera Products 9837093975 kalracera@yahoo.com
33. . . .
Mohammed Zahil Mehtat Industries 9837029320 mehtot@gmail.com
34.
Munesh CGCRI 9917930062
35. . .
Virendra P Patra Ceramics 7417176074
36. . .
Sunil Kumar Rahul Ceramics 9837556562
370 &
Rajnish Singh CGCRI 9859253323
38. . . .
Anurag Singh CGCRI 9897373223 Anuragsingh2022@gmail.com
39. . : .
Sarafat Ali Anas Engineering 9837510606
40. . .
Sameer Ullah Khan Anas Engineering 9837758482
41. . . :
Santosh K Bihar Ceramics 9897545707 Santosh.k.1982@gmail.com
42. .
Nadeem Sunshine Pottery 9897850764
43. . .
Umar Malik Roshni Pottery 9152179677
44. .
Parag Minhas Pottery 8273237095
45 . ..
Ajal Singh UNIDO 8980371090
46. . . . .
Shakeel Ahmed Geo Industries 9037094402 geoindustries@gmail.com
47.| Vandna Sharma 7078558874
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S.No Name Organization Mobile No Email ID
1.
M Shamshad ] KEngg. Works 9837268274 Jkenggworks0786@gmail.com
48.
K C Gupta CGCRI 9412227608
49.
L K Sharma CGCRI 9810044600
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Annexure 3: Selected photographs of the event
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Annexure 4: Sample feedback forms
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Capacity building workshop
Construction of gas based tunnel kiln

Thursday, 22™ March 2018
Conference Hall, CGCRI, Khurju ceramic Cluster
Supported by:
GEF-UNIDO-BEE Project
Promoting Energy Efficiency and Renewable Energy in selected MSME clusters in India

Evaluation Sheet for Participants

Feedback Form for Participants

( Parameter Feedback &
[ Excellent _i | Good | | Average I
How would you rate the overall programme? v
How would you rate overall arrangements? r y v
How was the training schedule and agenda? v/
How was the industrial site visit?
Do you think that adequate time was provided for each topic? Yes| /| Ne[ ]
Do you think that satisfactory answers were given 1o your questions Yes[ ¥ ] No [ |

during the training programme?

Do you think that the background training manual is informative and | Yes [ /] | | No[ |
useful enough?

Do you think that the discussion on EE/RE will help you in your work? | Yes | o | | | No[ ]

Suggestions & Recommendations for improvement:

£ A f;‘._‘}‘&i

Name two learning, which from this programme you will be able to Implement in your plant?

77
Signature: /o gz
Name of participant: e L Y ae.
Organization: ﬂ?ltp'.sr ThrptrrtT v? 25
Mobile No: e SV o Fra § B
Email 1D: bty o5y (2 ?_.,_J_m_; P
Organized by

e et

L

The Energy and Resources Institute ¥ ?
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Capacity building workshop
Construction of gas based tunnel kiln

Thursday, 22™ March 2018
Conference Hall, CGCRI, Khurja ceramic Cluster
Supported by:
GEF-UNIDO-BEE Project

ENERGY IS LIFE

Promoting Energy Efficlency and Renewable Energy in selected MSME clusters in India

Evaluation Sheet for Participants

Feedback Form for Participants j
Parameter Feedback

Excellent J l Good | | Average
How would you rate the overall programme? o
How would you rate overall arrangements? L
How was the training schedule and agenda?
How was the industrial site visit? -
Do you think that adequate time was provided for each topic? Yes[—] No[ ]
Do you think that satisfactory answers were given to your questions Yes [ L-/l No | ]
during the training programme?
Do you think that the background training manual Is informative and | Yes [v] ] | No | 1
useful enough?
Do you think that the discussion on EE/RE will help you in your work? l Yes | v’| J I No [ 1

Suggestions & Recommendations for improvement:

N\ D

o =T
JH itd & Jfﬂu;.-gnL worbtaf =32 4 17 ol deof) el Veid

Name twao learning, which from this programme you will be able to implement in your plant?

Signature: \/essbaChavdng

Name of participant: "V 1he §A € handis

Crganization:

Moblle No: 902 Tefo W25

Email I1D:

Organized by

Wram eSapage

The Energy and Resources Institute E%;

by s ot
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Capacity building workshop
Construction of gas based tunnel kiln

Thursday, 22™ March 2018
Conference Hall, CGCRI, Khurja ceramic Cluster
Supported by:
GEF-UNIDO-BEE Project
Promoting Energy Efficiency and Renewable Energy in selected MSME clusters in India

Evaluation Sheet for Participants

Feedback Form for Participants
Parameter Feedback

Excellent GoodJ 1 Average
How would you rate the overall programme? "
How would you rate overall arrangements? [
How was the training schedule and agenda? " :
How was the industrial site visit? v’/
Do you think that adequate time was provided for each topic? ves[ ] W 4 No[ )
Do you think that satisfactory answers were given to your guestions Yes[ ]y No[ ]
during the training programme?
Do you think that the background training manual is informative and | Yes[ ] v I l Mo [ 1
useful enough?
Do you think that the discussion on EE/RE will help you In your work? | Yes| ] | | Mol ]

Suggestions & Recommendations for Improvement:

Name two Iearﬁlng, which from this programme you will be able to Implement in your plant?

-

Signature: N ? ‘,/; T

4 )\
Name of participant: 4 W47, | e XIT)  Jof€14 _ f.;,’ r_?;} of dg 2N

Organization: '

Mobile No:
Email 1D:
Organized by
Jermepring
The Encrgy and Resources Institute *@F
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N.H.lll
Capacity building workshop
Construction of gas based tunnel kiln

Thursday, 22™ March 2018
Conference Hall, CGCRI, Khurja ceramic Cluster
Supported by:
GEF-UNIDO-BEE Project
Promating Energy Efficiency and Renewable Energy in selected MSME clusters in India

Evaluation Sheet for Participants

Feedback Form for Participants

Parameter Feedback

Excellent _‘ Goad i Average |
How would you rate the overall programme? v
How would you rate overall arrangements? W

How was the training schedule and agenda?

K\

How was the industrial site visit?

Do you think that adequate time was provided for each topic? Yes [\_A4~ Mo ]

Do you think that satisfactory answers were given to your questions Yes [T Mo [ 1

during the training programme?

Do you think that the background training manual is informative and | Yes | ..-] | I No [ |
useful enough?
Do you think that the discussion on EE/RE will help you in your work? i Yes [+/] I | No | ]

Suggestions & Recommendations for Improvement:

Name two learning, which from this programme you will be able to implement in your plant?

Signature: 019 - Ty}
23 BEE
Name of participant: 517 (™ 7 7

Organization:

Mobile No: 144590523y

Emall 1D:

Organized by

‘.r'.'-n.'-lpn

The Energy and Resources Institute . éi

b e o
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ENIRGY 15 LIFE

Capacity building workshop
Construction of gas based tunnel kiln

Thursday, 22" March 2018
Conference Holl, CGCRI, Khurfa ceramic Cluster
Supported by:
GEF-UNIDO-BEE Project
Promaoting Energy Efficiency and Renewable Energy in selected MSME clusters in India

Evaluation Sheet for Participants

Feedback Farm fnr Part.':u'pants

( :Parameter ; : i S Feedback

Excellent || Good - Average

How would you rate the overall programme? o

How would you rate overall arrangements?
How was the training schedule and agenda? g \/'/

How was the industrial site visit?

Do you think that adequate time was provided for each topic? Yes ") Ne[ ]

Do you think that satisfactory answers were given to your questions Yes [T Mo | ]

during the training programme?

Do you think that the background training manual is informative and L Yes !./ﬁ] I ! Mo | ] 1

useful enough?

Do you think that the discussion on EE/RE will help you in nyour work? [ Yes [/ | | Nol[ |
Suggestions & Recommendations for Improvement: R R R

Name two learning, which from this programme you will be able to Impiernent in your plant? CREREES

A
Signature: "SE,..—*"""
Name of participant: olanhdba  Shahh?
Organization: o o ’
Mobile No:
Email 1D:

Organized by

tan it

The Energy and Resources Institule ‘ ?
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Annexure 5: Copy of presentations
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'Legmd-

|

lﬁR- Pressure regulater
lNR\.’- Non return vave

| SSOV - Safety shut-off valve
lPS- Pressure switch

| PG-Prassure guage

| BV- Bdl vdve

- Nesdevadve

I GV- GaeVdve
F - Filter

Tt b e
AF T g Bl
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BLV - Butterfly valve
FCV - Flow cantrd valve{needie)
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Capacity Building Workshop of Local Service Providers (LSPs) on Construction of gas based tunnel kiln

Temperature variations within the kiln

Incorrect burner fitment

Improper sizing or location or partial
blocking of flue path

Incorrect draught within the furnace

Burner installation - should be such that combustion products gets
evenly distributed in the entire firing chamber

Clear blocking of flue path.

Furnace draught - Adjust for positive pressure using the damper

near the chimney.

Incorrect kiln temperature

«  Faulty temperature indicator
* Improper furnace draught
* Incorrect air and gas flow

Cross check temperature indicator. Use different indicator/
compensating cable. Repair/ replace the faulty meter.
Ensure slightly positive furnace draught. You will observe
furnace temperature start rising immediately.

Slowly increase gas and air flows. Maintaining pre-set air
to gas ratio. Re-adjust the furnace draught.
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Delay in firing schedule

Extra-long flame emerging from car entry
Improperfilling of kiln car

Incorrectfurnace temperature/ draught
Change of chemicals in batch requiring higher
temperatures

+  Check with Problems 2 & 3 to adjust furnace temperature
+  Adjust damperand ensure slightly positive draught as per Problem K-2.
+  Checkand follow routine car loading practices

Abnormal flame colour

Improper air and gas ratio

« Adjust air and gas flows to obtain a flame of transparent blue or
bright white colour.
With “lean mixture” (higher air level), flame becomes bright red
With “rich mixture” (higher gas level), flame becomes yellow
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Incorrectreading of gas flow meter

Gas flow meternot installed as per
supplier's instructions.

Absence of earthing wire in electrical
power connection

Flow meter is due for calibration/
maintenance

Flow meter is not properly calibrated
maintenance

Ensure properinstallation of gas flow meter according to the
supplier's instructions

Check power connection including earthing

Consult the supplier for guidance/ repair

High pressure drop in gas line

+ Improper functioning of Pressure Reducing
Valve (PRV)

+ Higher resistance of gas piping due to
burrs, choking and improper lining

+ Leakagefrom joints/flange/welding points

Check PRV with a calibrated pressure gauge for proper
functioning. If required, reset or repair PRV
Carry out leak test, check for choking or blockage in gas line
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No air flow in spite of motor operating

Faulty power connection
Faulty impeller/ coupling

Check power connection

Check the direction of rotation of impellerand change by
correcting the polarity of connection

Contact supplier in case impeller does not rotate or
incorrectrotation

High vibration of motor

Improper balancing of impeller
Loose foundation and fittings

Contact supplier for rectification or replacement
Repair foundation and fittings
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Incorrect reading of air flow meter

Suppliers’ instruction not followed during
installation of air flow meter

Improper power connection/ earthing
Improper calibration of air flow meter
Air flow meter is due for scheduled
maintenance

Ensure installation of air flow meter as per supplier's instructions
Correct power connection/ grounding

Calibrate air flow meter

Contact supplier forrepair and maintenance
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MMorgan
Advanced Materials
murugappa

Compatible ceramic insulation material for
kiln construction( Insulation)

Murugappa Morgan Thermal Ceramics Limited
Vikas Bhardwaj

www.morganadvancedmaterials.com

About Murugappa Group

* Murugappa Group- one of the most respected Business House
in the country

» Rs 32000 Cr Multi-business conglomerate

» Abrasives, Refractories, Tubes, Bicycles, Fertilizer, Plantation,
Financial Services, Construction, etc

» MMTCL is Joint venture company between Morgan Crucible
of UK (51% equity) and Carborundum Universal Ltd. (49%
equity) of Murugappa Group.
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MMTCL- Highlights...

» Leaders in high temperature insulation. Introduced several new
products & developed many application solutions.

» Thirty years old company, first Ceramic Fiber Plant in India,
largest capacity.

» Largest market share in the country

» Significant players in Passive Fire Protection and Asbestos
Replacement

» World class manufacturing facilities at Ranipet (TN) &
Moti Bhoyan (Gujarat)
» 1SO-9001 and 14001 certified

MMorgan &

c Advanced Materisls

MMTCL's Vision

[ Leader in Advanced Thermal Solutions ]
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MMTCL - Indian Operations

murugappa
Ciria India
Engineering ™N
Office Noida, Delhi
Moti Bhoyan
Plant Gujarat
(Mumbai Sales offices
. o*:oecc_a_r.r ~ in Kolkata,
Arabian Hyderabad  ,(jishakhapatnam Chennai Delhi
Sea Panaji and Mumbai
Marmagao
Bengalun.*c ennai ANDAMAN
. SJ;Q,ME
'Calicu*'Fmdbhel - I'; Ranipet Plant
K (ron ry Port Blair _ 120 Km from
Cochin, .Maq:ral || Chennai
Laccadive _  \ Y7\ SR St
v _ Sea Tuticoriny fo \ LANKA RANDS 08
| \ -
pMotgan 53
Our Key Markets
Aluminium Industry Iron and Steel Industry

Fire Protection Transportation

—
R
-

i
> Power Industry
L 23 =

~Metal Working

MMorgan

S e Ceramic Industry Cement/Glass
murugappa
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About Ceramic Fibre

* Ceramic fibre is man made inorganic refractory fibre

¢ Types of Ceramic fibre :

*  RCF (Refractory Ceramic Fibre)/Alumino Silicatefibres : <60% Al,O; + SiO,
+Zr0,. Amorphous/Vitreous Form. Service Temp : up to 1425 Deg C

*  AES Fibre(Alkaline Earth Silicate fibres) : CaO + MgO + SiO,. Amorphous /
Vitreous form. low bio-persistence —Up 1300 Deg C.- Super Wool

*  Poly crystalline fibres /Aluminium Oxide fibres : >60% Al,O, + SiO, / Mullite
Form/Temp: Up to 1600 Deg C.

* Manufacturing process is different for making different fibres.

MMorgan &

' Advanced Materisls

Product Range

Vacuum Formed Boards

Bulk Fiber

Blankets

MMorgan o

Advanced Materials
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Ceramic fibre Textile products

MMorgan &

Advanced Materials

Modules-Folded & Pyroblocs

p aanm, -
Yy )
i
Folded modules : —1" Pyroblocs
MM
Eoraen =L
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Heat balance of Kilns

MMorgan

Advanced Materials

Module LINING SYSTEMS

End Mounted
» Saber Bloc
» Z blok Il

Center Mounted : S |
« Pyrofold M module Wy | L

+ Z blok W

. Saber bloc Il :
* Pyrobloc M Module

» Others
* Monolithic (Monomax)
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Present Lining Design

Three Zones- Pre Heating, Heating & Cooling Zone
Min 4 Inch to Max 12 Inch

Max Operating Temp — Around 1150- 1200 Degc
Presently using Site made Folded Modules

Fuel-Light oil

MMorgan

Advanced Materials

Super Wool Plus- Next Gen product

Superwool” Plus™ fibre is the most
energy efficient fibrous insulation
material; it can reduce energy losses
without occupying more space or using
increased mass. Maintenance of your
furnace lining and insulation system can
result in significant energy savings. In
many cases, the extra cost of more
efficient lining materials can be
recouped within a year or two.
Maintaining the lining

in your furnace and making

the recommended and necessary
changes enables you and your

business to reduce energy waste

and improve operating efficiencies
and process consistency.

MMorgan

Advanced Materials
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Properties of Super Wool Plus Blanket

[ H
0 Reduces thermal conductivity and energy loss. improved inulation by 20%
0 Less shot: cleaner workspace, less skin irmtation
0 Strong with good handle abilty: ease of installation saving time and weste
0 Provides significant energy savings compared o other tested AES and RCF fibres
0 Minimises the weight and thickness of the insulafion [ayer saving up to 25% in material
0 Improved handiing: operator satisfaction
\ J
piorEEr @
Superwool plus vs RCF Blanket
e ______ll e S
a. Thermal Conductivity, W/mk, | 128 kg/m3 1 96 kg/m3 128 kg/m3 | 96 kg/m3
?A:Tre;nc:f;%‘i:}ratu - 0.08 0.09 0.10 0.11
i T —— T
| it Zn/Zno, | 1000 C 1150 C
o ooc 100¢
gt @
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Super wool properties

Shot Content (> 45 pm), % <38 <55

d
i e.  Resiliency,% 7 85 | 80

'f.  Fibreindex,% _ Min 60 Min 50

'8 TensileStrength,(kgfim) | 5000 | 4000 | 6000 | 4500
' h Continuous Use Temperature ,C | 1000 1150

Thermal conductivity - 128-25 blankets

Features of Superwool Plus : 0

+31
a. Lower thermal Conductivity by 20% compared to Cera of same density. :
b. 20-30 % more fibres compared to RCF Blankets.

¢. An environmental non-hazardous solution
Benefits of using Su Plus:

a. Exonerated from carcinogenic category
b. Energy Saving up to 17%
¢. Lower Density grade insulation for the same result.

d. Better cost saving solution w % w 0 @ m "o a0 10
Mese tempersture ['C)

* Elements like Nickel, Tin, Manganese, Chromium, Iron and their oxides will have no reaction at continuous use temperature for Superwool Plus grad
materials. Cera Blanket is highly resistant to Sulphur acid, where as Sulphur and HF will produce a strong attack on Superwool Plus Material
A combination of contaminates will worsen the chemical attack.

MMorgan &

Advanced Materials
MUrugappa
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p roresE N RYROSBLEOC

murugappa

Next Generation Monolithic Module

[ i

www.morganadvancedmaterials.com

Pyrobloc - Product Features

* Monolithic structure
* Edge grain orientation

* Higher Installed Density Up to 240
Kg/cum. (160,192,240Kg/Cum)

* LowestK value

* True Multidirectional Compression

* Hardens On firing

* Can be easily cut to any shape at site

* Fast and Easy installation
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Advantageous of Pyro Bloc

SINO Pyrob'loc Module Folded Module

1 It is made from unigue monolithic ceramic fiber It is made by folding the blankets of
(Pyrolog -150mm thk.) leads to less joints and 50mm thk. Due to more joints,
suitable for high temperature application over performance is moderate.
folded modules

2 The Pyrobloc monolithic edge grain surface and Resistance to high velocity gas erosion
its property of hardening on firing gives is less than Pyrobloc modules.
resistance to high velocity gas erosion than
folded modules.

MMorgan e

Emm

Advantageous of Pyro Bloc

s Pyrobloc Module Folded Module
'}'-I'i'gh compressed d'ensi'ty(more than 240  Max. Densify achievable is 192 F('g/m3

i Kg/m3) leads to high insulation value and it leads to moderate insulation value.
(meager K value)

& It can be compressed from all sides; It can be compressed only on folded
hence shrinkage of fiber at high direction. And there is a possibility of
temperature can be arrested. shrinkage gap on other side at high

temperature.

1 Pyro-Bloc™ can be compress in both
o . the vertical and horizontal direction.
= ? & During installation of Pyro-Bloc™
(Parquet pattern) the standard
dimension of 305x305mm is
compressed to 292x292mm (approx.

3 9
305 ‘ ‘ il 8% in area). These compression are
enough to compensate the fibre
Supplied size Installed size shrinkage of below 4% in long time
{305x305mm) (292x292mm) dpeeationperiodl.
care of the shrinkage effects.
MMorgan
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Pyro Bloc Application

MMorgan

Advanced Materials

Bulk Density & Thermal Conductivity

D-J
o
*
‘_':,£=- 0.21-
-}
£
z
£ c
é‘ 0.1 ggg:c
8 L/-”‘JN'C
E
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] L L L

0.1 0.2 03

Bulk density {g/em?]

Fig.2.4. Relationship between bulk density and

thermal conductivity of ceramic fiber blanket
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murugappa
L1
006g/em’
' X
010g/em'| >
0 13g/em’ |
ﬂ‘lﬁz tm’ !
— e
[
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Average temperature ['C)

(a) Blankel (standard grade)

Un like in other Refractories, In fibre K — Value decreases as the density
increases up to a certain density and Most minimum at 200 — 250 Kg/cum

&

murugappa
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Features of Radpro

Being elastomeric it takes the care of expansion and contraction of the surface on which it is applied.
Since it is always visible on the top, any damage to it due to drilling, hammering or chipping can be
repaired there only.

It can be applied on Concrete, G. |. Sheets, as well as Asbestos sheets and to the exterior of the
building.

It can be applied externally to the buildings having central air conditioning to reduce the electricity
consumption.

Also since it can be manufactured in any shade, it is ideal for exterior surfaces as well as smoother
version is available for interior use as finish coat.

Hence RADPRO INSULMIX is one coating, which works as exterior/interior paint, waterproofing and
most importantly thermal insulation coating and eliminates conventional waterproofing, and thermal

insulation of the building.

MMorgan

Advanced Materials

W

MUTUgappa

Product Range & Application of Radpro

Sl.
No Product name Temp range Application areas
1 RADpro Insulmix EP Upto 120°C External surface of ovens, furnaces
5 Hot Pipelines, non insulated surfaces
2 RADproHR T | 400 50 to 350°C o e e
Hot Pipelines, non insulated surfaces of
3 RADproHR T | 600 300 to 550°C ovens etc. where the temperature is more
than 250 Deg C.
X Hot pipelines, non insulated areas but hot
4 RADproHRTIG00EP S SHO1eoa0:C curing of the surface is not possible.
Internal surfaces of furnace where bricks or
5 RADproHR T | 1200 WB 550 to1150°C any other water absorbing hard surface is
to be coated.
Metal hangers of refractory bricks, other
6 RADproHR T | 1200 SB 550 to1150°C metallic surface of furnace which comes in
contact with heat of the mentioned range.
For metal, cement or concrete roofs and
7 RADpro INSULMIX Upto 120°C exterior walls to reduce heat load on the
building.
MMorgan &
Advanced Materials
murugappa
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Heat Flow Calculation as per existing practice

Calculation

inside outside unit lining characteristics
Ambient temperature 1150 40 °c 639.3 W/m2 heat loss
Surface temperature 1145.7 89.0 °c 42.15 MJ/m2 heat storage
Heat transition coefficient 150 13.05 | Wim2K 50.4 kg/m2 weight
(1) Calculated with ASTM C680, issue 2004 Emissivity=0.95 - wind =0.5 m/s 325 mm total thickness
temperature
wall layers from inside to outside Thickn. Density Classif. border mean K mean
Material mim kg/m3 bt = c b = WimK
1 Pyro-Stack-1430/160 300 160 1354 1145.7 830 0.2636
2 Cerablanket-96 25 96 1197 335.5 229 0.0673
89
1 2
1150 °C
71
1146
336
\_---'39 'C
300 257 A0
325 mm
MMorgan &
: Advanced Materials
murugappa

Improved design Option- 1( With 192 Kg/ M3
Density Pyrobloc Module + Super wool blanket )

Calculation

inside outside unit lining characteristics
Ambient temperature 1150 40 °c 577.8 W/m2 heat loss
Surface temperature 1146.1 85.2 °c 50.82 MJ/m2 heat storage
Heat transition coefficient 150 12.79 W wimzK 60 kg/m2 weight
(1) Calculated with ASTM C680. issue 2004 Emissivity=0.95 - wind =0.5 m/s 325 mm total thickness
temperature

wall layers from inside to outside Thickn. Density Classif. border mean K mean

Material mm kg/m3 “c *C “c WimK
1 Pyro-Bloc-Zr-192 300 192 1354 1146.1 835 0.2439
2 Superwool 607 Plus-96 25 96 1140 348.8 235 0.0571

85.2
1 2
d 1150 °C
1148”7
349
\:---as "C
300 25 40°C
325 mm
MMorgan &
Advanced Materials
murugappa
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Improved design Option- 1( With 240 Kg/ M3
Density Pyrobloc Module + Super wool blanket )

Calculation

inside outside unit lining characteristics
Ambient temperature 1150 40 *c 520.7 W/m2 heat loss
Surface temperature 1146.5 81.5 ) 63.19 MJ/m2 heat storage
Heat transition coefficient 150 12.54 M| Wim2K 74.4 kg/m2 weight
(1) Calculated with ASTM CEBB0, issue 2004 Emissivity=0.95 - wind =0.5 m/s 325 mm total thickness

temperature
wall layers from inside to outside Thickn. Density Classif. border mean K mean
Material mm kg/m3 by - e " WimK
1  Pyro-Bloc-Zr -240 300 240 1354 11465 832 0.213
2 Superwool 607 Plus-96 25 96 1140 328.7 222 0.0543
815
1 2
1150 °C
Vi
1147
329
\""'9? c
300 25! 40°C
325 mm
MMorgan

:mmm

THERMOGRAPHY CAMERA

|55 variocam®

up to
1,280 x 960
@ Infrared pixels
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BENEFITS

» By using thermograpy we can identify the problems to the
refractory in furnace or Kiln.

* For continuous monitoring of lining condition.

« Based on thermography results result we will take preventive &
corrective action to avoid breakdown..

120

PREVENTION IS BETTER THAN CURE

MMorgan &

Advanced Materials

Furnace View: Hot Spots murugappa

T i ey

W T,
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What MMTCL offers

Pre Inspection of Kilns

Design & Engineering

Turnkey solution including Application

Thermography

Wide range of product to chose for specific requirements

MMorgan e
Materials murugappa
MMorgan
Advanced Materials murugappa

(i /mfﬁmfnfu;a-g'f

www.morganadvancedmaterials.com
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.&o]a,pulsee“gts\

SOLAR PULSE ENERGY PVT LTD

Corporate Office & HQ :-

F 104, Vardhman Grand Market, CSC,
Sector- 3, Dwarka, New Delhi- 110078
Contact: 011-4508 4785

Email: info@solarpulseenergy.com

Solarizing your world

Types of Solar Plants:

On- Grid

No battery backup
Economic
Net Metering

Preferred where grid avail.

Low maintenance

Off Grid

With Battery Backup

Expensive

No net metering
Preferred where no grid
High Maintenace
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MFLIOLO1IO ,.“}5‘:-}_“1%)
1 I
ROI Rb’*&?&'"‘/“g
Electricity Tariff in Khurja in INR 8
Space Required per kW 100 Sq Feet
Annual Generation per kW 1350 kWh
Annual Return
S. No. C(f:;;'vt;/ Cost Year1 Year2 Year3 Yeard  AD T?:i s:;’sm RO R;’:‘;':'Jf:)
1 10 560000 108000 105300 104760 104220 147840 570120 4.0 Years 14.57
2 20 1100000 216000 210600 209520 208440 290400 1134960 4.0 Years 14.9
3 25 1300000 270000 263250 261900 260550 343200 13989200 3.5 Years 16
a4 30 1560000 324000 315900 314280 312660 411840 1678680 3.5 Years 16
5 40 2040000 432000 421200 419040 416880 538560 2227680 3.2 Years 16.4
6 50 2450000 540000 526500 523800 521100 646800 2758200 3.1 Years 17.22
v 60 2880000 648000 631800 628560 625320 760320 3294000 3.1 Years 17.66
8 70 3290000 756000 737100 733320 729540 868560 3824520 3.0 Years 18.12
9 80 3760000 864000 842400 838080 833760 992640 4370880 3.0 Years 18.12
10 20 4140000 972000 947700 942840 937980 1092960 4893480 3.0 Years 18.6
bk 100 4500000 1080000 1053000 1047600 1042200 1188000 5410800 3.0 Years 19.11
S,
£
Preview "%;;,;“—;ﬁ !

+ Benefits of Solar.

* Company Profile.

* Return on Investment.

. FAQs.
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Benefits of Solar

oy

Solar reduces air pollution.

* An average system size of 5 kW over 30 years will result in saving the amount of fuel it takes to drive you around the
equator about 15 times or planting 1000 trees.

Solar saves water.

*+ A 5 KW plantin 30 years conserves so much water used in electricity production that it would fill 6 Olympic-sized
swimming pools.

Solar is renewable & reduces the need for finite resources.

* The sun produces 173,000 terawatts of solar energy every second. That's more than 10,000 times the world's total combined
energy use !

Financial Benefits of Solar

* Accelerated Depreciation can be availed by the solar generation agency with tax liability.

« Itis a provenfact that the cost of establishing a solar power plant has reduced by almost 50% in past 5 years due to the
continual advancements in solar panel technology which are increasing the efficiency and lowering the cost of production.

* The Break Even Point (BEP) of any solar power plant is around 3.5 years, after which a long & stable income is generated for
a period of 25 years.

& ENDag,
o2 ,

%
N/
larptgaer®
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| S0,
oY

Company Profile

*+ Working in all the northern states of the country.
* MNRE Channel Partner & MSME Registered.

* Dynamic Management.

+ All major Solar Products & Services.

» Experienced Team.

* Working with Defence Forces and Government.

* International Tie-ups.

* Accomplished Suppliers.
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Company Profile : What we do

8 BNTag,

T

kL L4

POWER PLALNTS WATER HEATERS STREET LIGH

ROOF F?C
MOUNTED

s ON PLATFORM

Company Profile : Projects Executed 2017-18

MOTORS/PUMPS

Sam PETROL PUMPS
SEPARATE SUBMERSIBLE WATER
PUMPS

HEAVEY DUTY
1]
Gé{EbLEI\JI)D MOTORS

g% Ny,

e 200 KW Grid Tied Solar Plant JK International, Jalandhar, Punjab.

s 135 KW off grid solar Plant at Ekanshi Engg. Pvt Ltd, Ranchi, Jharkhand

¢ 100 KW Solar Power Plant for Bhushan Steel Plant, Ghaziabad.

¢ 64 KW Grid Tied Solar Power Plant for factory of C.R. Foods India Pvt Ltd, located in Runkutta, Agra.
¢ 60 KW Grid Tied Solar Power Plant for factory of Kishore Exports, Agra.

e 50 KW Grid Tied Solar Power Plant for a residential property located in Chattarpur Farms, New Delhi.
e 50 KW Grid Tied Solar Power Plant for factory of M\ S Toplasts, Agra,UP.

¢ 40 KW Grid Tied Solar Power Plant for a residential property located in Chattarpur Farms, New Delhi.
e 33 KW Grid Tied Solar Power Plant for Action Construction Equipment Ltd (ACE).

e 23 KW Grid Tied Solar Power Plant for Ameyasha Hospital in Bulandshahar.

e 18 KW Grid Tied Solar Power Plant for HPCL Petrol Pump in Dwarka.

e 10 KW Grid Tied Solar Power Plant for Excel Rasayan Pvt. Ltd. located in Okhla Industrial Area.

e 10 KW Grid Tied Solar Power Plant for Metropol India Pvt Ltd located in Okhla Industrial Area.

e 10 KW Grid Tied Solar Power Plant at Goel Nursing Home, Deoband.

s 10 KW Solar Power Plant for Army Aviation Base located in Jodhpur.

¢ 4000LPD Solar Water Heater Project in Nutema Hospital, Meerut.

¢ 2000 LPD Solar Water Heater Project in Bharti College, Janakpuri, New Delhi.
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Company Profile : Projects under execution

ROI

35 MW ( 20mw in Maharashtra+15 MW in UP)Grid Tied Solar Power Plant in Bhushan Steel Ltd. Current status
— LOI Received. PPA being finalised.

290 KW Grid Tied Solar Power Plant for JK International. Current Status — Net metering under process.

135 KW Off Grid Solar Plant in Ranchi, Jharkhand. Current Status — Work order received procurement under
Progress.

1.2 MW ( 4x300 kw) Grid Tied Solar Power Plant in four factories in Yamuna Nagar. Current status — Loan being
processed.

80 KW ( 2x 40 kw) Grid Tied Solar Power Plant for a residential property located in Chattarpur Farms, New
Delhi. Current Status — Loan being processed.

60 KW Grid Tied Plant in Kishore Exports, Agra. Status — Work Order received procurement under progress.
40 KW Grid Tied Power Plant in Mohali, Punjab. Work order received. Procurement in progress.
300 Solar Street Lights in Uttarakhand. Current status - Work under progress.

25 KW Grid Tied Solar Plant in Metropol India Pvt Ltd Okhla Industrial Area. Current Status — Work order
received. Procurement under process.

15 KW OG Solar Plant on Reliance Petrol Pump, Deoghar, Jharkhand.

10 KW OG Solar Plant on IOCL Petrol Pump in Deoghar, Jharkhand.
Solar lighting of Agra Cantonment, Shatrujeet CSD Canteen Agra & Ghodakhal Sainik School.
4000 Solar Street Lights in villages of District Almora, Uttarakhand.

Electricity Tariff in Khurja in INR 8

Space Required per kW 100 Sq Feet

Annual Generation per kW 1350 kwWh

Annual Return

S. No. C;:’;;'\B’ Cost Year1 Year2 Year3 ‘Yeard  AD T‘i’;ﬂ 5:;‘:;" RO Rf:‘;':'v(f:)
1 10 560000 108000 105300 104760 104220 147840 570120 4.0 Years 14.57
2 20 1100000 216000 210600 209520 208440 290400 1134960 4.0 Years 14.9
3 25 1300000 270000 263250 261900 260550 343200 1398900 3.5 Years 16
4 30 1560000 324000 315900 314280 312660 411840 1678680 3.5 Years 16
5 40 2040000 432000 421200 419040 416880 538560 2227680 3.2 Years 16.4
6 50 2450000 540000 526500 523800 521100 646800 2758200 3.1 Years 17.22
7 60 2880000 648000 631800 628560 625320 760320 3294000 3.1 Years 17.66
8 70 3290000 756000 737100 733320 729540 868560 3824520 3.0 Years 18.12
9 80 3760000 864000 842400 838080 833760 992640 4370880 3.0 Years 18.12
10 90 4140000 972000 947700 942840 937980 1092960 4893480 3.0 Years 18.6
141 100 4500000 1080000 1053000 1047600 1042200 1188000 5410800 3.0 Years 19.11

62




Capacity Building Workshop of Local Service Providers (LSPs) on Construction of gas based tunnel kiln

O
Frequently Asked Questions é‘}»ﬁmﬁ{f
* What is Net Metering?
* What is the cost of a solar plant?
* What is the maintenance of a solar plant?
» Will the solar plant work in all weather?
* What are the warranties of a solar power plant?
* How much will the solar plant produce everyday?
+ What is the life of a solar plant?
+ Can it be installed on any asbestos roof?
R,
3 i
g E
Solar Pulse Energy %a;rw/‘”f

Solarizing your world

Thanks !
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