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FROM PRESIDENT'S NOTE

"Its time to start something new and trust the
magic of new beginnings"
The climate change and air pollution occupy centre
stage in academic, political and social discourse across
the country. Every speaker shows concern, need for
taking actions, and expresses dissatisfaction over
enough not being done to address the issue of climate
change and pollution. This usually is the concluding
statement after narrating the number of deaths and
burden of disease estimates that are attributable to air
pollution as well as climate change. To some extent, it
has now acquired the shape of a rhetoric and gets
used/abused in popular print and electronic media as
well as in microblogging sites and social media. If you
follow these expressed concerns, you will find that the
content is repetitive, and to some extent weak in
scientific content but loud on fear mongering. This is an
immediate fall out of lack of data leading to lack of valid
information thus ending in lack of knowledge. And in
absence of true knowledge, all that is said is at best a
conjecture or a hypothesis. Unfortunately, the public
media misinterprets the hypothesis and tries to project
it as truth. This is one of the serious lacunae in
understanding the relationship between air pollution
and health. And there is more glaring deficiency of data
about quality of air ad extent and nature of pollution in
indoor environments in our country. The indoor
environment itself is a wide spectrum with complex
variations in types of indoor spaces, be it residential,
commercial or industrial with further sub categories in
each of the broad categories. We have not yet started
understanding the nature of pollution and pollutants
that are present in these spaces and how they influence
health of the people exposed to these environments.
This necessitates the need for carrying out such studies
extensively covering all possible indoor environments.
Society for Indoor Environment has started taking small
but definitive steps towards filling up this knowledge
gap by partnering with US Embassy in India, CERCA
(IIT-Delhi) and ASHRAE. SIE is also expanding itself by
opening chapters in different states of India and
strengthening capacity building and skill development
in indoor air pollution research.
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ABSTRACT
Household air pollution (HAP) is known to be a major
threat to human health and is the leading risk factor for
morbidity and mortality. Due to serious health
implications of HAP on humans, it is now recognized as
major risk factor. Combustion of solid biomass fuels
(SBF) in inefficient cookstoves releases cocktail of
various toxic health damaging pollutants such as
Particulate matter of variable sizes, carbon monoxide,
oxides of Nitrogen and Sulphur, polycyclic aromatic
hydrocarbons etc. Hence, the study compare various
types of cookstoves based on their design parameters,
pollutant emission levels, thermal efficiency etc to scale
up the clean fuel use and reduce health burden. Despite
various interventions and dissemination of improved
cookstoves, the sustained use of clean fuel based
cookstoves is not achieved. This will help to better
understand the various cultural and social factors to
extend the scope of clean fuel adoption. Gobalwide
adoption and sustained use of clean cookstoves improve
public health, reduce harmful emissions, better climate
and earcly accomplishment of sustainable Development
Goals (SDGs).

INTRODUCTION
Household air pollution (HAP) in India alone has been
responsible for 1.8 million premature deaths and about
49 million disability adjusted life years (DALYs) (Cohen
et al. 2017). The main source of indoor air pollution in
developing countries is the use of solid biomass fuels
(SBFs) in traditional inefficient cookstoves (Ravindra et
al., 2019).

Exposure to HAP raises the risk of various diseases
such as Acute Lower Respiratory Infections (ALRIs),
Chronic Obstructive Pulmonary Disease (COPD), Lung
Cancer in both children and adults (Kelkar et al., 2019).
Combustion of SBF in improper ventilated kitchens
are poorly functioning stoves lead to high
concentrations of respirable particulates; carbon
monoxide, sulphur dioxide and nitrogen oxides and;
toxic compounds such as benzene, formaldehyde and
polycyclic aromatic hydrocarbons (Ravindra et al.,
2008).
The Government of India implemented clean
cookstove program such as in rural areas such as the
National Biomass Cookstoves Initiative (NBCI),
Pradhan Mantri Ujjwala Yojana (PMUY) to develop
safe, cleaner and efficient biomass cookstoves and
distribute them to rural Indian households that lack
access to clean fuels (Ravindra and Smith 2018; Tyagi
and Prakash 2019). It has been reported that more
than 6,00,000 premature deaths amongst the poor
and vulnerable population could be avoided with
bringing such initiatives into action. In India, about 4%
of greenhouse gas emissions could also be reduced by
the use of improved cookstoves for household energy.
Reduction in household air pollutiom can also reduce
ambient air pollution and hence reducing the air
pollution will help to gain better health and earlier
achieve sustainable development goals (SDGs)
(Chowdhury et al., 2019)
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Clean fuels and cookstoves -fundamental key of early
achieveing SDGs
The interventions and better expansion of clean fuel
cookstove programs can assist to achieve progress
towards several targets of SDG goals alongwith cobenfits with respect to health and environment.
Countrywide adoption of clean fuels will also allow
replacing the SBFs with clean fuel cookstoves and fuels
will help early achievement of numerous sustainable
development goals (SDG's) namely SDG1 'No poverty';
SDG3 'Good health and well-being'; SDG7 'Affordable
and clean energy'; SDG13 Climate action and SDG 15
'Life on land' (Rosenthal et al., 2018).

DO YOU KNOW?
Indoor air pollution is responsible
for 1.6 million premature deaths
each year
Global Burden of Disease Study, 2017
The improved cookstoves range from improved,
enhanced to advanced biomass cookstoves on the basis
of design principles, thermal efficiency etc. and also
reduce fuel consumption to a much larger extent.
Improved cookstoves provide benfits both in terms of
emissions and health issues arising from cooking with
SBF fired cookstoves (Kaur-Sidhu et al., 2019). Improved
cookstoves have the capability to earn carbon credits as
it helps to mitigate climate change by yielding benefits
by providing clean household energy access to below
poverty line population. Apart from reduction in fuel
consumption and greenhouse gas emissions, quality of
life of women and children is improved by reducing
time spent in drudgery of biomass collection, and
cooking. Even though, the existing improved
cookstoves provide evidence for considerable
emissions reductions in comparison to the traditional
stoves, nevertheless further improvements are needed
to attain the LPG-like emission levels. The main types
of cookstove technologies are discussed below:Traditional Stoves: These are basic three-stone based,
non-improved, inefficient and unvented cookstoves.
These cookstoves are usually home-made by mud and
lack technological design perpective. Traditional
cookstoves are reported to be the most polluting, high
fuel consuming and having low thermal efficiency (513%). These are fired with solid biomass fuels including
cowdung cakes, wood, agricultural residues etc. The
emission levels from traditional cookstoves are
discussed in Table 1.

Improved cookstoves: The Indian National Programme
on Improved Chulhas (NPIC) programme aimed to
popularize the use of improved cooking devices in
rural areas. Improved cookstoves rely on use of SBFs
and have relatively limited benefits beyond improved
fuel efficiency. Fuel savings in improved cookstoves is
about 25% which is expected to save 700 kg/year of
fuel wood per cookstove. The types of cookstoves in
this category include chimney cookstoves, portable
stoves etc.
Enhanced Improved cookstoves : These cookstoves
provide enhanced performance due to increased
combustion of fuel efficiency and result in release of
reduced emission gases. These cookstove are based on
improved engineering rocket principles and higher
end materials.
Enhanced cookstoves provide
significant fuel savings, up to ~45%. Example of such
cookstoves are rocket stoves, charcoal stoves etc.
Advance Improved cookstoves : Advanced improved
cookstoves are usually fan assisted stoves (to improve
mixing of flame, gas and smoke leading to release of
lower emissions)and have ability to perform far better
than other cookstoves in terms of reduced emissions,
better efficiency, improved combustion and safety to
use. Largely advance cookstoves are gasifier stoves
and forced air stoves and the fuel used in these
cookstoves is processed biomass
Modern Fuels : Modern fuels include non-biomass
fuels that rely on liquid or gaseous fossil fuels such as
LPG, kerosene, biogas etc. These fuels are already
being provided under the PMUY scheme to the women
who are below poverty line and are dependent on
biomass fired cookstoves.
Table 1 : Performance Evaluation Comparison of
Various Cookstoves

Use of SBF is the leading health and environmental
cause directly affecting about 50% of world population
which result in 4 million premature deaths annually.
Vulnerable population including pregnant women,
elderly and children, are disproportionately affected
by this world pressing issue. Thus, leading to
increased household air pollution, ambient air
pollution, poverty. and deteriorate health as well as
environment.
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Findings suggest that by increasing the delivery access
of LPG to 25000 households would avert loss of 4 times
more DALYs and more than 1 lakh tonnes of carbon
dioxide equivalent emissions leading
to global
warming commitment benefits and disease reduction
(Rosenthal et al., 2018). Figure 1 presents the rating of
various parameters on the basis of which cookstoves
are assessed.

Figure 1: Rating of various cookstoves based on
performance

TCS- Traditional cookstoves; IC-Improved cookstove
;EIC- Enhanced improved cookstove ;AIC- Advance
improved cookstove ;MC- Modern cookstoves

WAY FORWARD
There are several studies highlighting the use of
improved cookstoves associated with reduction in
indoor air pollutants (PM2.5 and CO). The widespread
adoption and sustained use clean fuels worldwide can
offer to achieve at least 5 main targets of SDGs
(3,5,7,13,15), thereby reducing DALYs and combatting
climate change. Many initiatives been originated
Internationally by Global Alliance from Clean
Cookstoves and several other associations to expand
the use of clean and efficient fuels to improvize quality
of life, empower women, protect environment and
promote sustainable development.

DO YOU KNOW?
Each year, close to 4 million people die
prematurely from illness attributable
to household air pollution from
inefficient cooking practices using
polluting stoves paired with solid fuels
and kerosene
WHO, 2018
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TECHNIQUES & IMPLEMENTATION TO CONTROL
INDOOR AIR POLLUTION
Himanshi Rohra and Ajay Taneja
*Department of Chemistry, Dr. Bhimrao Ambedkar University, Agra-282002

Humans have always endeavoured in crafting
elaborated boxes for safer environments in owe of
their comfort. Designed to guard them from outdoor
harsh conditions for attaining thermal comfort, man
lives and works inside them around 90% of their time
(Jenkins et al. 1992). With this effort, he has trapped
himself
inside
a
chemical
strew
of
pollutants/contaminants that might sicken or kill
them. If for some of the reason, the indoor
environment has negative health impact, the issue
becomes a matter of concern. This anticipation has
directed the investigation of ‘Indoor Air Quality’ (IAQ).
It is the one of the key factorsthat determine the
competence of indoor environments.
Consequently, IAQ has drawn considerable attention
in recent years due to public health issue associated
with Indoor Air Pollution (IAP). According to World
Health Organization (WHO), pollution released
indoors is around a thousand-foldefficient in reaching
to human lungs in comparison to pollutant released
outdoors (Table 1) (Nazaroff et al. 2003). While outdoor
air pollution especially the industrial and vehicular
pollution has been always the talk of the town, it is yet
to hard to say that IAP that afflicts nearly 2/3rd of
Indian homes remains unnoticed (Pachauri, 2014).
According to a recent report (HEI, 2018), a 15.5%
decrease globally in total deaths & 37% in total DALYs
associated with indoor (household) air pollution has
been recorded since 1990. But still on a global scale,
about 3 billion people continue to cook with
traditional stoves and fuels. While the relative
proportion of people exposed to the risk has
decreased, the absolute number of people at risk has
not changed.

Much of the health-relevant air pollution exposure
from cook-fuel occurs in the near household
environment, not just indoors. Thus,following major
steps are suggested to be paved to apprehend its
effects and in order to build a ‘clean’ indoor
environment.
• Public awareness is the first and the foremost step
which can be taken in this regard. It can be achieved
through educating people and spreading awareness
among the masses about the serious long-term
threat posed to their health by indoor air
contaminants which can subsequently be achieved
by organizing public awareness camps at different
levels.
• A transformation in the pattern of fuel use can be
adopted is the second most adoptive procedure that
can be recommended by promoting alternative
cleaner source of energy such as biogas, LPG. Since,
India is populated by rural and low-income urban
communities members that are completely reliable
on usage of biomass fuels and for them affirmation of
usage of cleaner fuels like LPG, electricity is hard.
Thus, use of cleaner source energy ‘gobar gas’ can be
recommended for these masses(Kankaria et al., 2014).
For the upper masses, electric cooking (Induction
cookers, water kettles, and microwave) is the most
affordable choice of healthy cooking (Smith, 2014) in
being safe, long lived and optimally best as it reduces
thermal temperature in the cooking area apart from
reducing household pollution. It also aids in cutting
down of emissions of greenhouse gases and
particulate matter (Lim et al., 2013).
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Although its usage is environmentally friendly, its
application remains implied only to the wealthy masses
and gets evicted to the poor by its high cost and
infrastructure barrier (Smith and Sagar, 2014).For
them, a sun-powered solution to be used as a
supplement for cooking can be suggested (Sengar et al.,
2010). These solar cookstoves also aid in preserving the
nutritional value of food apart from reducing fuel costs
for the poor. Its extra advantage lies in providing
comfort to rural women from the burden of collecting
and carrying loads of fuel wood. Also, the usage of fuel
efficient and smokeless stoves having an exit (e.g.
chimney) to eradicate indoor air pollutants can be
suggested till the ultimate goal of adopting cleaner
fuels can be achieved. The significance can be traced to
a study whereby replacement of usage of traditional
cooking stoves by the smokeless ones did produce
significant results of pollutants (SO2, SPM and NOX)
(Patel and Rayani, 1995).

DO YOU KNOW?
Vinyachakurahalli village of
Karnataka is the “first smokeless
village” with all 274 household
bestowed with LPG connection.
• Lastly, what can be suggested is the significance of
ventilation in reducing the impact pf indoor air
pollution. This can be achieved by modifying house
design preferentially cooking area such as to
incorporate the exhaust hood/fan over the cooktop or
incorporating a window or door nearby stoves or
having stove above the waist height which facilitates in
reducing the emissions inhaled (Lunden et al. 2015,
Kulshretha and Khare, 2011).

Implementations of the Improved Cookstoves & LPG
Initiatives
The government of India has attempted in
disseminating improved cookstoves since 1980 through
some social delivery programmes ranging from the
first and foremost Indian National Programme on
Improved Chulahs (NPIC) that started in 1983 to Unnat
Chulah Abhiyan Programme launched by the ministry
during the 12th year plan. Though some of the
programs tasted failure such as the former one which
was discontinued in 2002 because the stoves did not
last or work well enough despite of extensive efforts by
the government in distribution of 32 million improved
stoves.

Other programs that made headlines were the
“Room
to
Breathe”
awareness
programmelaunched by Shell Foundation in 2008,
ARTI/Samuchit Enviro-Tech's Cookstove Program;
USAID's
TRAction
Program;
TIDE/SIPL's
Cookstove program; and Project “Aanch” by
Enactus
IIT-Delhi.
National
Biomass
CookstoveInitiative (NBCI) was the another
programmelaunched by Ministry of New
andRenewable Energy on 2nd Dec 2009 with the
same perspective ofdesigning, developing and
distributing the most efficient durable,ecofriendly
cookstoves. Under the project, ‘Mission Smokeless
village’ of Indian Oil Corporation, all the 274.
households in Vinyachakurahalli village of
Karnataka was endorsedwith LPG connection with
the title “first smokeless village”bestowed upon it
(Rohra and Taneja, 2016).
Through Pradhan Mantri Ujjwala Yojan scheme
has almost met the target of providing 80 million
LPG connections to poor households before 2020,
it is yet noticeable that these beneficiaries have not
switched completely to cooking gas because the
refills are inexpensive, so government must take
further steps to increase cooking gas subsidy for
poor households especially Ujjwala beneficiaries as
in the longer run the population with substantial
health benefits should be considered as social
investment. It has been estimated that when
cooking gas usage mitigates the household
biomass burning completely, 58% f the country’s
597 district will breathe safer air (Harish and
Smith, 2019).
It is yet hard to say that despite of all these fine
initiatives, the success has been partial due to
many-fold reasons. First and foremost is the
inability to convince (in owe of economic benefits)
family members especially the males to prefer
using improved cookstoves. Efforts in direction of
government assistance to in providing a wider
base of financing and facilitating more
partnerships aimed at creating cleaner cookstoves
with continuation of awareness campaigns of the
positive benefits of clean cookstoves and fuels is
recommended here.
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Legislation concerning Indoor Air Quality in India

On comparison with the research conducted in
developed world, only a handful of studies investigates
the air quality in indoor settings with some of the
studies suffering from short term measurements. Also,
current legislation in India focusses on prevention and
control of emissions by setting standards for ambient
air pollution (NAAQS, 2009). Recently, Air Quality Index
(AQI) was launched in 2015 for effective communication
of ambient air quality status to people in terms, which
are easy to understand. Talking of indoor air pollution,
till date no standards exist in our country. However, in
view of increasing IAQ problems, India’s foremost
pollution watchdog Central Pollution control Board
(CPCB) under the Ministry of Environment and Forests
(MoeF) in a continuous endeavor has designed an expert
committee including researchers and academic
scientists to decipher recommendations on monitoring
and modelling protocol of IAQ, organization of meeting
and workshops and to sensitize general receptors on
IAQ related issues. In this way, they have designed a
possible roadmap referred as IAQ protocol draft (Fig.1)
counting on parameters for monitoring, analysis and
interpretation that acts as a list of contents towards
setting of IAQ policy and standards in the
nation.Recently, a time-bound national level strategy
referred as the ‘National Clean Air Programme’ (NCAP)
was launched by Indian government in January 2019 to
tackle increasing air pollution issue. This program is a
mid-term five-year plan with 2019 as the base year. The
program that aims to reduce toxic PM (20-30%
reduction of PM2.5 and PM10) by 2024, taking 2017 as the
base year of comparison has also outlined indoor air
pollution monitoring and management in its agenda of
initiatives which is proposed to be addressed through
issuance of guidelines and protocols on indoor air
pollution.

Fig. 1: Protocol for inoor air quality (IAQ) as set
by CPCB, India

Table 1: The global, urban and indoor
atmosphere attribues

Source: Nazaroff et al. (2013)

DO YOU KNOW?
Under National Clean Air
Programme (NCAP), Indoor Air
Pollution monitoring and
management will be addressed
through guidelines and protocols on
Indoor Air Pollution (IAQ).
MoEFCC, India
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INDOOR WORK ENVIRONMENT IN TEXTILE DYEING AND
PRINTING HOUSE
Dr. R. A. Christian* & Dharmendra Jariwala**
*Department of Civil Engineering, SVNIT, Surat
**Civil Engineering Department,Government Polytechnic, Navsari

Globalization, urbanization and industrialization
continuously exerted pressure on the air quality
whether outdoor or indoor. Climate is changing rapidly
than earlier due to focus more on industrial production
without or less control on pollution aspects, which
poses a serious threat to the health of workers who are
employed in the industries. People in most of the
countries spent about 70-80% time at their workplaces
daily. It is obvious that outdoor air pollution having its
immediate hazard to humans and that we can visually
experience but the hazard due to the indoor
contaminant environment cannot be easily predicted.
So, many studies indicate that the concentration of the
pollutant at the indoor workplace is two to three times
higher than the concentration in the outdoor
environment. Due to the use of chemicals, solvent and
other intermediary products in the production lead to
generating volatile organic compounds, gaseous
pollutants, and odour, which do not dispersed
immediately due to improper ventilation and exhaust
system and remain in the indoor air for longer
duration and affect the health of the occupants.
Study on indoor air quality (IAQ), had been carried out
in the textile dyeing and printing processing house in
the area of Surat, Gujarat, India. In the textile
processing house from the raw fabric known as “grey
cloth” turn into the final product known as “sarees”
through wet processing technology, comprise of
various stages such as sizing, desizing, scouring,
bleaching, mercerizing, dyeing, printing and finishing.
Typical process flow of dyeing and printing house is
shown in figure 1. Different types of dyes, chemicals,
solvents and adhesives are used in the different stages.
All of the said operations are carried out at the
temperature ranges from 100oC-180oC, so large
variations in the humidity and temperature can be
observed throughout the plant.

Figure:1 Process flow diagram of dyeing and
printing house under the present study

Parameters which were considered in this study
includes
ambient
temperature,
wet
bulb
temperature,
dry
bulb
temperature,
globe
temperature, relative humidity, noise level, indoor
illumination and air velocity. Total six locations were
selected inside plant based on the manufacturing
process out of which five locations were selected in
the plant area includes jet dyeing machine, printing
machine, stenter machine, looping machine and
washing where heat is used in the process and office
area is selected as non heat area to compare the
work environmental conditions in the process heat
used area and non process heat generated area. To
obtain data on wet bulb temperature, dry bulb
temperature, globe temperature and humidity,
QuesTemp36 area heat stress monitor (figure: 2a)
had been used. To avail data on noise, illumination
and air velocity instrument used were a sound level
meter (figure: 2b), lux meter (figure: 2c) and
anemometer (figure: 2d) respectively.
To record data instruments had been set up in the
centre of the particular area, at a height of 1.2-1.5
meter, which is the general height above abdomen
level in human being. Illumination was measured at
the work station where workers are working.
Observations had been recorded at each location for
both winter (Dec-Jan) and summer (Apr-May)
seasons.
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Figure: 2 Instruments used to measure various study parameters
Observations were recorded for both day shift (8.00
AM to 8.00 PM) and night shift (8.00 PM to 8.00 AM) at
an interval of an hour. Mean value and standard
deviation of environmental parameters, ambient
temperature (oC), natural wet bulb temperature (oC),
dry temperature (oC), globe temperature (oC), WBGT
index (oC) , relative humidity (%), noise (dB),
illumination (lux) and ACH (NO), for day shift and night
shift during both seasons at different locations are
presented in Table 1. Here it is to be noted that
illumination is only taken during the day time at all five
locations and the average is represented here. Also,
ACH was calculated from the wind velocity and
available ventilation rate throughout the study period
and the average is shown in the below table.
Table:1 Mean ± SD of various environmental
parameters

In summer at all locations except office area WBGT
index was observed higher than ACGIH TLVs of
28oC for moderate work load condition. In textile
processing house in every manufacturing process
due to the continuous operation of the machinery
very high level of noise had been observed.
Observations shows that noise level at all places
inside the industry was above permissible limit of 75
dB prescribe by central pollution control board. It
may be also seen that at all places illumination
recorded was less than 500 lux, which is specified
by IS 6665 for proper working condition. Some of
the study said that 30 to 40 ACH must be required
for proper environmental condition inside the
industry, which is also found very poor in most of
the section.
Conclusion: Environmental parameters which are
beyond the permissible value negatively impact on
the health, efficiency and consequently the
production. Improper ventilation systems can also
play an important role in the rise in temperature
and hence heat stress. Increase in dry bulb
temperature can also be the effect of improper
ventilation. Planning of building can be helpful in
maintaining all environmental parameters.

DO YOU KNOW?

From the above presented data, we can observe that
natural wet bulb temperature plays a vital role in the
heat stress, as per IS 3103 long exposure of NWB
higher than 27oC may dangerous for human health.
During summer season at all locations, where process
heat is used shows NWB higher than permissible
limits. Wet Bulb Globe Temperature (WBGT) index is a
simplest way to express heat stress condition in any
industries. WBGT index in winter season was found in
the range of 23.1oC - 30oC whereas in summer season
it vary in the range of 26.2oC – 32.8oC

Exposure patterns (short and long
term in different environments) to
indoor
air
pollutants,
in
quantitative
terms,
and
identification of the most relevant
exposure indicators, are important
parameters for future IAQ studies -
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EVENTS & HAPPENINGS
Launch of Agra Chapter and
Representation of SIE at
VENTCONF 2019 and
URJAVARAN
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EVENTS & HAPPENINGS
SIE associated with
CONFLUENCE 2020
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EVENTS & HAPPENINGS
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EVENTS & HAPPENINGS

Air Monitors and Weather
monitors installed at Agra,
Siliguri, Charkhi Dadri
(Haryana), Fatehgarh Sahib
(Chandigarh), Baraut and
Mathura.
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UPCOMING EVENT

Society for Indoor
Environment (SIE)
Annual Workshop
on

Indoor
Environmental
Quality (IEQ)
9 TH MAY 2020
NEW DELHI, INDIA
JOINTLY ORGANISED BY
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