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Development and Deployment of Anti-Viral and Anti-Pathogen
system for Air Conditioned Coaches of Indian Railways by
RDSO and CSIR

T,

Coach used for fitment of the Anti-Viral System

Source:RDSO/Lucknow:
Research Designs and
Standards Organisation
(RDSO) and CSIR-CSIO have
been jointly working from last
one-year for development and
deployment of Anti-Viral and
Anti-Pathogen system for Air
Conditioned Coachesin
railway AC coaches. Project
was taken up in view of the
pandemic of Covid SARS-2
virus in the country. Council of
Scientific and Industrial
Research (CSIR) constituent
laboratory, Central Scientific
Instrumentation Organisation
(CSIO) based in Chandigarh
along with other CSIR labs has
developed a UV-C based viral
disinfection system for use in
indoor spaces such as malls,
conference rooms and
transport vehicles. Air-
conditioned coaches of Indian
Railways are fitted with HVAC
(Heating, Ventilation and Air-

Conditioning) systems for
maintaining comfortable
environment for the
passengers. One of the most
important aspects of the HVAC
systems is the ventilation of
indoor closed spaces of the
passenger area. People are
more likely to getinfected in
closed spaces of an HVAC
system. Small compact ducts
of HVAC system in an AC
coach are places where
Microbes can thrive circulating
through the ventilation
system. After a certain amount
of time, it is likely that one,
under HVAC will be exposed to
microorganisms that cause
respiratory infections, flu, and
other illness. With the recent
SARS-CoV-2 virus, the threat
has increased tremendously
with airborne transmission
through the ventilation system
which is responsible for the
majority of primary and
secondary infections. So
disinfection of these systems
is most important. RDSO and
CSIR collaborated and took up
the challenge for design and
development of a UV-C based
SARS virus deactivation

system for the AC passenger
coaches of Indian Railways.
This project was started when
the second wave of Covid-19
was at its peak. One AC 3 tier
coach at Chandigarh
Coaching Depot was selected
to develop the system and for
trials. Air flow of the AC
coaches is high, therefore
there was a challenge to
design a system which can
deactivate the virus in a short
time of milliseconds. Dose of
the UV-C radiation was
worked out based on the
airflow rate in the AC ducts by
carrying out a CFD
(Computational Flued Dyna-
mics) study of air-flow
through the air ducts of AC
coach. Airflow in the AC
coach was also measured by
using hot-wire anemometer
and the geometry of the ducts
was transcribed in the form of
a CAD (Computer Aided
Design) model built for this
purpose. Based on the
calculated UV-C dose an
experimental set-up was
created in Institute of
Microbial Technology
(IMTECH), Chandigarh, which

is another CSIR Lab. Detailed
experiments with live virus
and UV-C radiation were
carried out in CSIR - IMTech to
study the effect of UV-C on the
virus. It was observed that UV-
C radiation of appropriate
dose was able to inactivate
99% of virus. Based on the
success of the experimental
results, size and wattage of the
UV-C lamps was chosen.
Calculation for the number of
UV-C bulbs per air duct of AC3
tier coach was done. Design of
clamps, base-plate, control
panel, status board,
electronics and wiring etc.
was done in accordance with
the extant Standards on use of
such devices on railway
passenger coaches. After
development and
manufacture of the prototype
systems, two such systems
were fitted in each duct of the
AC 3 tier coach. Leakage of
UV-C radiation was prevented
by suitably design of the
system and its placement in
the AC air duct. UV-C radiation
leakage into the passenger
area was measured using UV
light meters. It was ensured

thatthe leakage of the UV-C
radiation in the passenger
area was not there. It was also
studied whether the UV-C
lamps location in the air duct
hinder the air flow through
CFD analysis. After the
complete system was proven
for performance and safety,
the same was fitted on the AC
coach and run-trials carried
out by fitting the coach on
Chandigarh Bandra Express.

CSIR-CSIO personnel
travelled on the train for a
month and evaluated the
performance, leakage of UV-C
in passenger area and any
malfunctionalong with the
team of Indian Railway
officials from NR and RDSO.
CSIR developed Dry air
sampler was used to sample
the air every few hours.
System was able to meet all
the performance, safety,
environ-mental & EMI para-
meters as per design. This
anti-viral system for the AC
coaches of IR has now been
cleared by RDSO and
communicated to Rly Board
for decision for fitment on all
AC coaches.
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