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%f[ ’C[E%['_ﬁ' l3[[”%?[ %[ EE[?iE[EEE ﬁﬁ?‘rcﬁ, Sri Yadvendra Pandey takes over as

HOHE -G @ ©F &9 Acting Director, CSIR-CBRI

Sri Yadvendra Pandey, bornon July 1, 1957, took over as
1 W 1957 BT S &N Iede Uy o Acting Director, CSIR-CBRI, Roorkee on October 9,
i A o 2015. Sri Pandey joined CSIR-Central Building
9 S 3%}: 2015 Pl 3TI‘5$3TIT<’— STF{STI’S(; Research Institute Roorkee as Scientist 'B' on 1.2.1983
RIS PRIATED a3 B ya9R T80T fba | and rose upto the level of Scientist 'G' on 1.2.2010. He
3T WIS IIR—b< 1 I ST AT did his B.Sc. (Electrical Engineering) in the year 1978
FSHT B 1.2.1983 BT JsHd 6 B U ¥ 9 from Bhagalpur University, Bihar. His area of research
i N is Instrumentation related to Natural Disaster Mitigation
HATHTA Pl RA PR, I YT PR Y >
122010 BT ISH SN & U R U | B
oA (faga SOl ™)) &1 Ut 99 1978 H

and Cultural Heritage Preservation. He has handled
several prestigious projects on Landslide
Instrumentation, Strong Motion Instrumentation,
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Seismic Microzonation, Heritage Conservation, Climate Change by the higher authorities. He prepared natural frequency &
etc. He started a new area of research in CBRI with the opening of amplification maps based on real microtremor data for Delhi for
DSMA network where real ground motion time histories were the first time in the country.

collected from Delhi and nearby areas which was duly recognized [T T 11

Researnch iw Pragress
Development of low Ozone Depletion Potential (0.01-0.5)
innovative fire suppression system

Objectives: CE——
U Development of water-mist based fire extinguisher ;
L Development of evaluation facilities for fire extinguishing
system
Deliverables:
»  Comparative evaluation of on micro-size particles in
discharge cluster.

»  Optimization of compositions based on fire suppression
efficacy for water mist system.

CFD Modeling of interaction of water mist fire suppression
system under “NO” Fire condition.

Y

»  Design details for Fire Suppression System in respect of
Water mist system.

»  Preparation of innovative material composition and system
design based on validated results for Class A/Class B fires.

Significant Contribution:

U New facility developed and added for optimization of
compositions based on fire suppression efficacy for water mist
system and comparative evaluation of on micro-size particles in
discharge cluster as per IS:15683-2006 on Class A wooden-crib

fires to experimentally simulate the realistic fires in various g 1: New facility developed for optimization of compositions
building occupancies, as: 1) Class 1A fires; 2) Class 2A fires; 3) based on fire suppression efficacy for water mist system and
Class 3A fires; and 4) Class 4A fires. comparative evaluation of on micro-size particles in discharge
U CFD Modeling of cluster as per IS:15683-2006 on Class A wooden-crib fires.
interaction of water mist fire

suppression system under “NO”

Fire condition: Under “NO” fire i

condition, the experiments were ' fire

conducted in the experimental b

domain size of 2m*3m*2.75 m . <+ L2mahove
Water mist nozzle is located at 1.7
m above fire source. The water
mist data generated and measured
at 20 cm below the nozzle with a
spray angle of45 deg and a particle
number rate of 21,00,000/s. With =it 1800
this experimental data, simulation : o Suboefre 1400

o= |y e fure

i o

studies were performed as water : % 200
mist simulation for fire g': £4000:
o o = 5ol - -

suppression under no fire Zd g R N

L. . T a 000 80 Ay ol e fire
condition. Results of water mist z, g 400 e

. . . -- -l = 14y

modelling and simulation under | 200
no fire condition are as shown in SR, o S0k 0 3 p
Flg 2. Distanee fram edntiling in nn 'l-'h‘lwh'l ate

« Development of Innovative
50-Litre Capacity Water—Mist
fire Extinguisher:

Fig. 2: CFD Modeling of interaction of water mist fire suppression system under
“NO” Fire condition




“CSIR-CBRI 50-Litre capacity Water-Mist
Fire Exﬂngmsher#

Indigenously designed & developed
by
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CSIR-CENTRAL BUILDING RESEARCH INSTITUTE
(COUNCIL OF SOENTIFIC & INDUSTRIAL RESEARCH)
ROORKER 247667 (UTTARAKHAND]
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Water-Mist estnguishant
developed by CSIR.CBRI
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tor the controllnd discharge a5 & 2Minimunt estimated deskgn
when eequired for Research & quantity of 10001itee waler
Development purposs [ I tank of 3mm Thickness of
5 - S5304 material
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pump shall be 2 ar Esleoke N 3 Win. 200 Lilre capachty Law
Petrol driven engine with 211 y—1n ODP Extinguishant tank of
BHE Ea=N [ 3mm Thickness o SS304
. L2y L it
:The high pressure pusp should saintain | = = 4 Watwe Mist Nozzes
adequate discharge rate and pressure for = Wlist Size: 100 to 1000 micron
operation ol nozzle o optimum efficlency. = Dincharge Flow rate : 410 5
= Max. Pressure : 2100 Bars. s (i LPRESY, ot 100 bar.
« Minflow: 236 Litrelminute | = Guantity; 5 Nos..
= Pawer ol th engine : 213 BHP = Matgrial of Cantruttion;
= Fuel: Unleaded Petrol Brass an for $5304
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D sy wates mist technology far a warking 1pace Bt E———
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3 Wb rsioy o b it o Somection! ine.
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1Ho,; Dift. Pressure Switch: 1 Ho
Design details of le water-mist Low OoDP t Fire
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2Min. estimated design capacity: 300 Litre 5. Water-Mist Nozzles:Four nos
= Tank thickness: 3mm = Mist Size: 100 to: 1000 micron
= Material : $5304 || =Flow rate : 222 LPM £5% at 100 bar

1.Design details of mini water- || 5 ExinCapacity: S0L & Maln Pumps-Two nos:

mist fire tender as an ||| Teak thickngss: dmm p~

: e e 2 AL Material: $5304 =Pressure: =100 Bars.

nnovative R&D Exper ; 3 (| * Flowrate: 250LPM
Cum = Power : 213 BHP

j =Fuel : Unleaded Petrol
| |

7. Control panel

[Front Elevation | Side Elevation Rear Elevation

Design details of Mini Water-Mist Fire Tender based on water-mist technology
to be fabricated, installed and commissioned at CSIR-CBRI Premise
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“CSIR-CBRI 50-Litre capacity Water-Mist
Fire Extinguisher”

Indigenously designed & developed
by
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CSIR-CENTRAL BUILDING RESEARCH INSTITUTE

(COUNCIL OF SCIENTIFIC & INOUBSTRUAL RESEARCH)
ROGRKEE 247567 (UTTARAKHAND]

Fig. 3: An innovative 50-Litre capacity
water—mist fire extinguisher

An innovative 50-Litre Capacity = Water—Mist fire
Extinguisher has been developed for combating the large-
scale fires, as depicted inFig.3.

Q Design details for the development of Novel Water-Mist
and/or Low ODP Extinguishant Fire Suppression System

[ 2 Existing Fire detection system

]7 11 Fiee Extinquinhing Agent: Low OO

WaterMist wntinguisham
devolopedby CEIRCARI

& Watermist system manual control
for the contenlind dischaige a3 &

2Minimun estimated design

when required for Research & quonfity of 10000t water
Development purposz [ - 1 tank of 3mm Thickness of
5 . $5304 material
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V1. The high pressure pump should maliksin | - 1 L 4 Waler Mist Nozzles
adenuate discharge rate and pressure for | T * Mist Size: 100 to 1000 micron
aperation o nozzle af optimum efficlency. 4 = Discharge Flow rate: 410 %

= Ma. Pressure - 2 100 Bars. s L . LPRESY ot 100 bar.

« Min. How. 238 Litrelminute

= Power ol the engine - 213 BHP.

= Fuel: Unleded Peirol

= Cuantity : 5 Nos.,

= Matarial of Cantruction:
Brass and lor S5304

* Working presuure : 2100bars

12 Detkgsr, Tabileatelas veenblobnanutocture, testig anl 1upply of ipats il
conmivsianing o Novel Water Mist e u-n:: Extinguishant Fire Supgessiar Systn

paceof 25300
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5. Existing detection control
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+ Usable e fom 0P Extioguishan espacy 100 L. il EJV% WA size 2mm fo Tmm  with burst
ot No-ldkdnln-nmia 5 Hos. pressure of 250 har

= M. Opeviating Fressime of the pusping unic

* i, flow eate: 23 Litsskmient: Pmdmm =13 GHR Fuel - Unbeabod Petril

T.Pressure guage: 1 No.; Flowmeter
1Ho,; Diff. Pressure Switch: 1No

Design d-l-ils nf Nw-l water-mist Luw ODP Extinguishant Fire Suppression
y! lled and ioned for a working space of 25-30M2

Fig. 4: Design details for the development of Novel Water-
Mist and/or Low ODP Extinguishant Fire Suppression
System based on water-mist technology to be installed and
commissioned for a working space of 25-30M’
based on water-mist technology to be installed and
commissioned for a working space of 25-30M’ have been
finalized as depicted in the following Fig. 4.

Q Design details for the development of Novel Design details of
Mini Water-Mist Fire Tender based on water-mist technology to
be fabricated, installed and commissioned at CSIR-CBRI
Premisehave been finalized as depicted in the following Fig.5.

O Preparation of innovative material composition and
system design based on validated results for Class A/Class
B fires:
Innovative Zero (“0”) ODP Fire Extinguishant material

5.Water-Mist Nozzles:Four nos.
| =MistSize: 100 to 1000 micron
= Flow rate : 222 LPM 5% at 100 bar

2MNin. estimated design capn:lty 300 Litre
= Tank thickness: 3mi
* Material : 55304

|3 Extin-Capacity: 50L
= Tank thickness: 3mm
r M«laﬂil $5304

6. Main Pumps-Two nos:;
=Pressure: =100 Bars.
1| = Flowrate: 250LPM
i = Power 213 BHP
model | - =Fuel : Unleaded Petrol
——a |

7. Control panel

1.Design details of mini water-
mist fire tender as an
tnnwetwe RI‘-D Ezperlmenhll

[Front Efevation ] [Rear Elevation]

Design details of Mini Water-Mist Fire Tender based on water-mist technology
to be fabricated, installed and commissioned at CSIR-CBRI Premise

Fig. 5: Design details for the development of Novel Design
details of Mini Water-Mist Fire Tender based on water-mist
technology to be fabricated, installed and commissioned at
CSIR-CBRI Premise

composition and system design based on validated results for
Class A/Class B fires has been developed with 95-100% fire

suppression efficiency in 10 to 15 s on 1000cm’ fires, as shown
inFig. 6.

Fig. 6: Experimental validation of fire extinguishing
performance of an Innovative Zero (“0”) ODP Fire
Extinguishant material composition with 100% fire
suppression efficiency in 10 to 15 s on 1000cm’ fires.

|2.45 m ceiling height |

g 1000
:=_-,‘ ago
il 800
2 700
E ——0:25m above fire Source
= G600
a 500 ——0.75mabove fire source
400
g 300 ———1.25m above fire source
200
100 — e ———
o —
o 2 a 6 8 10 12 14

Time(s)

Fig. 7: CFD modelling for validation of fire extinguishing
performance of an Innovative Zero (“0”) ODP Fire
Extinguishant material composition with 100% fire
suppression efficiency in 10 to 15s on 1000cm’ fires for a water-
mist nozzle discharge at a ceiling height of 2.45m.
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Fig. 8: CFD modelling for validation of fire extinguishing
performance of an Innovative Zero (“0”) ODP Fire
Extinguishant material composition with 100% fire
suppression efficiency in 10 to 15 s on 1000cm’ fires for a
water-mist nozzle discharge at a ceiling height of 2. Sm.

O CFD Modeling of interaction of water mist fire
suppression system under Fire condition: The CFD
Modeling of interaction of water mist fire suppression system
with 2.45m, 2.50m and 2.55m ceiling heights has been carried
out which validates the experimental fire suppression time of

Fig. 9: CFD modelling for validation of fire extinguishing
performance of an Innovative Zero (“0”) ODP Fire
Extinguishant material composition with 100% fire
suppression efficiency in 10 to 15 s on 1000cm’ fires for a
water-mist nozzle discharge at a ceiling height of 2. 55m.

5 to 10 seconds with 100% fire suppression efficiency by
bringing down the fire temperature in the range of 90 to 100°C
with fire control time from Ss to 10s as shown in the Figures
7,8and 9, respectively.

-R. S. Chimote

Training Course on

"Housing for All — Innovative Technology for Affordable Housmg

'Housing for All' is one of the priority areas with particular
emphasis on the needs of the vulnerable groups as per the
national agenda of governance in the country. The construction
of affordable housing using innovative technologies is one of
the most appropriate planning in the country to provide safe
housing. This demands proper planning, design, construction
methods, use of innovative materials and trained manpower.
CSIR-CBRI is one of the leading institutions in the country
which developed innovative technologies for construction of
affordable houses during the last few decades mainly on
planning and design, building foundation and structural
designs, design of multi-hazard resistant construction, efficient
and new building materials etc. These building technologies
have been demonstrated and provided field level training on
hands-on practice to the grass root level functionaries at
different parts of the country. It is essential to construct
affordable housing using innovative technologies developed by

different institutions like CSIR-CBRI for building sustainable
built environment which demands development of skills and
capacity among the administrative functionaries of the
state/district for its systematic implementation. To achieve this,
professionals needs to be trained in the application of
innovative technologies for the construction of affordable
housing.

Recognizing the need to develop a pool of trained professionals
in the construction of affordable housing using innovative
technology, CSIR-Central Building Research Institute,
Roorkee has conducted a three day Training course on
“Housing for All — Innovative Technology for affordable
Housing” during October 14-16, 2015 at its premises. This
training course is particularly aimed at enhancing knowledge
and developing skills of the Govt. officers to incorporate
innovative technologies for the construction of affordable
housing for sustainable built environment through lectures,
demonstrations and hands-on exercises.
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Twenty six officers attended the Training Programme; out of
which 07 Engineers and 03 Architect from PWD; 04 Engineers
from Rural Works Department; 04 Engineers from Sarva
Shiksha Abhiyan; 02 Officers from District Rural Development
Authority; 02 PhD students from CBRI; and 01 officer each
from District Administration, Water Resource Department,
North India Institute of Technology & Shree Mata Vishnodevi
University had attended.

Mr. Y. Pandey, Acting Director CBRI while inaugurating the
course highlighted the importance of 'Housing for All' in the
country and the possible technical contributions by CBRI in
building the safe and affordable housing using innovative
technologies. Subsequently, the technical sessions have been
delivered by the in-house faculty of CSIR-CBRI based on the
outcome of the R&D activities conducted under different
projects.

The concluding session was chaired by Mr. Y. Pandey, Acting
Director CBRI and Mr. N.K Shangari, Ex.-Scientist 'G', CBRI
graced as Chief Guest of the function. During this session,
course activities have been appraised and the participants have
expressed their feedback that such kind of training programme

would enable in updating the scientific knowledge, adaptation
of building technologies at grass root level by the
administrators/field level officer with technical support of
CSIR-CBRI scientific community. And also, they have
requested CSIR-CBRI to organize training and demonstration
programme at grass root level for the benefit of the society in
construction of safe and affordable houses in the country.
Further, Mr. N.K. Shangari chief guest of the function
expressed the importance of the training and knowledge
dissemination on building technologies for its implementation
at field level is very much essential with the coordination
among the administrator/field level officer and scientific
community in building the sustainable nation. Mr. Y. Pandey,
assured the trainee officers to provide all kind of technical
support, trainings, demonstration made available to the grass
root/district/state level functionaries. The session was
concluded with the distribution of certificates to the
participants.

Vigilance Awareness Week

The Vigilance Awareness Week was observed in the Institute from
26to 31 October 2015 with zeal and delight. The week started with
the Inaugural Ceremony in which the Pledge was administered by
Mr. Yadvendra Pandey, Acting Director CSIR- CBRI to all the
employees of the Institute.

Mr. Ashok Kumar, Senior Principal Scientist gave an overview of
the week long activities to be organized. Various programmes were
organized during the week to sensitize the employees, students,
public and society at large on how Preventive Vigilance can be
used as a tool of good Governance - the theme of the awareness
week.

A lecture was delivered by Mr. R. S. Chimote, Chief Scientist,
CSIR-CBRI on October 30, 2015 on “Preventive Vigilance as a
Tool of Good Governance”.

Other activities organized during the Vigilance Awareness Week
includes debate competition for CSIR-CBRI staff, essay
competition for students of 8" -12" standard for CSIR staff
children and a poster competition for students studying in
Roorkee.

An invited lecture was delivered by Shri R. Bharsakle, DGM
(Vigilance) ONGC Dehradun on 30.10.2015 and he stressed on
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using Preventive Vigilance as a tool of good Governance. He also
mentioned the initiatives taken by ONGC, Dehradun in this
direction.

Prizes were given to all the winners by Mr. Y. Pandey, Acting
Director CSIR-CBRI and Sh. R. Bharsakle, DGM (Vigliance)
ONGC Dehradun. Mr. Y. Pandey in his presidential address
stressed on how preventive vigilance as a tool of good governance
is useful to get positive effects on combating corruption.
Mr. Alok Sharma presented the vote of thanks and
acknowledged everyone who directly or indirectly helped in
organizing the week long activities.

Press Meet

A press meet 'Jan Sanvad' was organized at CSIR-CBRI on 5"
November, 2015 to apprise about the new technologies and
development of the institute to the public.

In his Presidential addresses, Mr. Y. Pandey, Acting Director,
CSIR-CBRI informed that the institute aims to develop the latest
technologies corresponding to the requirements of the nation and
work in accordance with the Prime Minister's visionary projects
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such as 'Make in India', 'National Mission for Clean Ganga',
'Housing for all', 'Swachh Bharat Abhiyan' etc. He briefed about
the important decisions taken in the Dehradun Declaration held at
CSIR-Indian Institute of Petroleum in Dehradun during 12-13,
June 2015. The Dehradun Declaration was gone to by the directors
of all the 37 institute of CSIR and headed by the Director General

CSIR. He informed that the institute has started design work as per
the PM's vision to build two crore affordable houses of 40- 45
square meter area within the next seven years.

Dr. A.K. Minocha, Chief Scientist, informed about the institute's
work in Construction & Demolition waste management.
Considerable amount of research work has been carried out at
CSIR-CBRI, Roorkee to utilize these wastes for production of
different building components such as paver blocks, tiles, bricks
etc. He also informed about the latest fly ash technique and its
extensive works in the production of building material. He told that
improvements are being made with the goal that structure consume
less energy and impact of green house be minimized.

Dr. Rajni Lakhani, Principal Scientist, briefed about the technique
to eradicate the negative effect of Kota Stone waste on
environment and utilize it to develop useful building materials.
Kota Stone waste had presented a great threat to the environment
causing air contamination, barren soil, and negative effect on
terrestrial and aquatic life and human health.

Dr. B. Singh informed about the most recent strategy to minimize
the utilization of wood in building materials. He discussed rice

husk and plastic as an alternative for wood for building materials
etc. These alternatives would be termite resistant so would last
more. In the begining Dr. Atul Kumar Agarwal, Senior Principal
Scientist, welcomed the Press Representatives and introduced
with CBRI colleagues.

Press representatives from Amar Ujala, Dainik Jagran, Hindustan,
Rastriya Sahara, Punjab Kesari, Uttaranchal Deep, Jan Bharat
Mail, Awaam-e-Hind and Shah Times etc. have attended the meet.
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Diwali Mela Celebration

The Diwali Mela was organized jointly by CSIR-CBRI Staff club
and Shanti Nagar Ladies Club, Roorkee on 5" November, 2015 at
Shanti Nagar Colony ground. Mr. Yadvendra Pandey, Acting
Director, CSIR- CBRI inaugurated the Mela and visited the stalls

organized by member of CBRI Ladies Club. Stalls offering wide
variety of delicious traditional food were well appreciated. This
annual festival has fun for the entire CBRI family. Activities like
Garba Dance, Tambola, and Lucky Dip etc. were also appreciated
by audience and judges. Prizes were distributed to the winners of

MoU Signed

Shri Y. Pandey, Acting Director, CSIR-Central Building
Research Institute (CSIR-CBRI) and Dr. M.L Khurana,
Advisor, National Cooperative Housing Federation
(NCHF), New Delhi signed an Memorandum of
Understanding on November 30, 2015 at CSIR-CBRI,
Roorkee to provide Science & Technology Support by
CSIR-CBRI, Roorkee to Member Societies of the National
Cooperative Housing Federation (NCHF), New Delhi.

CSIR-Centr3iiBuilding Research Institute, Roorkee
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all the competitions including Lucky Dip. Viewers appreciated the
whole programme and perceived the importance of “Festival of
Light” in life. In the end Fireworks Session was also prevailed and
itmakes to all people stunned for an instance.

Constitution Day

The institute celebrated 125" Birth Anniversary of Dr. B.R.
Ambedkar and observed Constitution Day on 26" November,
2015. The drafting Committee led by Dr. Ambedkar did yeoman
service to the nation in presenting the Constitution which was
adopted on 26" November, 1949. Accordingly, CSIR-CBRI
celebrated the day by reading out the 'Preamble' to the Constitution
of India. The event was celebrated in the Ravinder Nath Tagore
Auditorium in the presence of all staff members.
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A two-day National Science Symposium in Hindi on “Housing:
Challenges of Natural Disaster & Climatic Change”, was
organised at CSIR-CBRI from 10" to 11" December, 2015. The
objective of the symposium was to observe new challenges being
posed by natural disasters and climate change to the housing e - g e o e W 6 AT
structures and means to forestall them with the newly developed e AR Gy

techniques.

Dr. Raj Dev Singh, Director, National Institute of Hydrology,
Roorkee graced the occasion as the Chief Guest for the Inaugural
Ceremony and Mr. Yadvendra Pandey, Acting Director, CSIR-
CBRI presided over the function. Dr. P.K.S. Chauhan, Organising
Secretary presented the theme of the Symposium.

conservation and conservation of nationally important heritage
structures. He stressed upon the need of advance preparation
against undue damage caused by natural disaster and climate
change. He said that incorporating the scientific and technical
research in the society and expanding its acceptance in public i.e.
lab to land is a challenge and a great deal of efforts are needed to
achieve this goal.

Prof. Bikash Mohanti, Department of Chemical Engineering, IIT
Roorkee, Chief Guest of the Valedictory Function and Member of
the Research Council, CSIR-CBRI, in his address, advised the
scientists to develop new techniques for early warning of natural
disasters, to ensure better application of safety precautions and
mitigation techniques.

Addressing the gathering, Dr. Raj Dev Singh, Director, National
Institute of Hydrology, Roorkee discussed the complications
caused by the climate change to the housing structures. He
emphasized the need to build high-rise buildings to conserve
agricultural land.

The Symposium was organized and conducted in Hindi. Scientists
and engineers from Mumbai, Pune, Srinagar (Garhwal), Delhi,
Dehradun and Roorkee attended the event. During five technical
sessions, 10 invited lectures and 30 papers were presented on
various topics including Housing & Natural Calamities, Climate
Mr. Yadvendra Pandey, in his Presidential Address highlighted the Change & Housing, Conservation of Cultural Heritages, Future
contribution of CSIR-CBRI towards the development of the Housing etc. with many vivid recent examples and case studies.

country, research and development on all aspects of housing and
assistance to the building industry, including disaster mitigation in

all kinds of buildings, environment preservation, energy m§mﬁﬁmm=ﬁw

integration of Hindi for all official purposes and awarded under
Scientific Incentive Plan. The aim of organising the Symposium
was to provide a platform to discuss the issues in Hindi.
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Conference Attended

Dr. (Mrs.) Abha Mittal attended 5" International Conference on
Soft Computing for Problem Solving (SocPros-2015) during 18"
to 20" December 2015 at IIT, Roorkee, Saharanpur Campus and
chaired one technical session.

Promotion
Dr. R. Dharamraju Senior Principal Scientist 28.09.2009
Dr. L.P. Singh Principal Scientist 27.04.2012
Dr. Rajesh Kr. Verma Principal Scientist 01.04.2013
Superannuation
Sh. Vijay Kumar Driver 31.10.2015
Sh. Anil Kumar Jain Tech. Officer 30.11.2015
Sh. Rajendra Singh Driver 31.12.2015
Md. Yakub Ali Tech. 31.12.2015
TRANSFER
Sh. S.P. Singh Store & Purchase Officer 30.10.2015
CSIR-CSIO, Chandigarh
Sh. Alok Sharma ~ Admn. Officer 20.11.2015
CSIR-IHBT, Palampur
Sh. Anil Kumar Controller of Admn. 27.11.2015

CSIR-IITR, Lucknow

Obituary

Sh. Dharam Singh MTS 23.11.15

/G / Editor
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