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Abstract

The Indian aviation industry has witnessed significant growth in recent years, making safety and
regulatory compliance paramount. To maintain the highest standards of safety, the Directorate General
of Civil Aviation (DGCA) has implemented rigorous measures, including breathalyser testing for pilots
and crew members. This abstract explores the significance of breathalyser testing in the Indian aviation
sector, focusing on its role in enhancing safety and ensuring compliance with international aviation
standards.

Breathalyser testing has become a crucial component of the DGCA's safety protocols, aiming to prevent
pilots and crew from operating aircraft under the influence of alcohol. This paper examines the key
elements of the DGCA's alcohol testing regulations, including permissible blood alcohol concentration
(BAC) limits, testing procedures, prohibition periods, and penalties for violations. The strict adherence
to these regulations is essential to guarantee the safety of air travel and to maintain public trust in the
industry.

The abstract also delves into the impact of breathalyser testing on pilot behaviour and the overall safety
culture within the Indian aviation sector. By acting as a strong deterrent against alcohol consumption
before or during duty, these tests contribute to a safer and more responsible aviation workforce.
Furthermore, this abstract discusses the role of breathalyser testing in aligning the Indian aviation
industry with international standards, particularly those set by the International Civil Aviation
Organization (ICAQ). The adoption of stringent testing procedures demonstrates India's commitment to
upholding global aviation safety norms.

Finally, this paper highlights the importance of continuous monitoring and improvement of breathalyser
testing programs, including pilot education and rehabilitation efforts for those facing alcohol-related
issues. Such initiatives not only enhance safety but also promote a culture of responsibility and
accountability within the industry.

In conclusion, breathalyser testing has emerged as a pivotal tool for enhancing safety and compliance in
the Indian aviation industry. It not only aligns with international standards but also plays a vital role in
fostering a culture of safety and responsibility among aviation personnel. As the industry continues to
expand, the strict enforcement of alcohol testing regulations remains essential to safeguarding the
integrity of Indian aviation and ensuring the well-being of passengers and crew.
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Introduction to the aviation industry in India and its rapid growth.

The aviation industry in India has undergone a remarkable transformation in recent years, characterized

by rapid growth and development. This introduction provides an overview of the aviation sector in India,

highlighting its evolution and the key factors contributing to its expansion.

1. Historical Perspective: India's aviation history dates back to the early 20th century when the first
experimental flights were conducted. However, Modern civil Aviation in India traces back to 18
February 1911, when the first commercial civil aviation flight took off from Allahabad for Naini
over a distance of 6 miles (9.7 km), carrying mail between Allahabad and Naini. Over the decades,
Indian aviation slowly evolved, with the establishment of airlines like Tata Airlines (which later
became Air India) in the 1930s.?

2. Early Challenges: Despite its early start, the Indian aviation industry faced numerous challenges,
including regulatory restrictions, limited infrastructure, and a relatively small market. For much of its
history, air travel was a luxury accessible to only a small segment of the population

3. Liberalization and Growth : The turning point for Indian aviation came in the early 1990s when
the government initiated liberalization policies that opened up the sector to private and foreign
investments. This shift marked the beginning of a new era for the industry. Private airlines, such as
Jet Airways and Air Sahara, entered the market, challenging the monopoly held by the state-owned
carrier, Air India.

4. Low-Cost Carriers (LCCs): The introduction of low-cost carriers, most notably IndiGo, SpiceJet,
and GoAir, played a pivotal role in democratizing air travel in India. LCCs revolutionized the
industry by offering affordable fares, stimulating demand, and expanding the market to include a
broader spectrum of passengers.? 3

5. Increased Connectivity: The growth of Indian aviation has been closely linked to the expansion of
domestic and international routes. New airports and modernization efforts have improved
connectivity across the country, making air travel a viable option for both business and leisure
travelers.

6. Technological Advancements: The aviation sector in India has embraced technological
advancements, such as the introduction of modern aircraft, improved navigation systems, and
enhanced passenger services. These developments have enhanced the overall travel experience and
safety.

7. Economic Impact: The aviation industry has become a significant contributor to India's economy,
fostering tourism, trade, and job creation. It plays a crucial role in connecting India to the global
market and facilitating economic growth. The air transport industry, including airlines and its supply
chain, are estimated to support US $13 billion of GDP in India. Spending by foreign tourists
supports a further US $22 billion of the country's GDP, totaling to US $35 billion.*

1

https://en.wikipedia.org/wiki/Civil_aviation_in_India#:~:text=Modern%20civil%20Aviation%20in%20India,6%20miles%20
(9.7%20km).

2 https://www.globaldata.com/store/report/indian-low-cost-airlines-case-
study/#:~:text=Indian%20Low%2DCost%20Airlines%20%2D%20Industry,and%20Air%20Arabia%20among%?20others.

8 https://www.aerotime.aero/articles/27646-india-low-cost-carriers-analysis

4 https://www.iata.org/en/iata-repository/publications/economic-reports/india--value-of-
aviation/#:~:text=The%20air%20transport%20industry%2C%?20including,totaling%20t0%20US%20%2435%20billion.
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8. Challenges Ahead: While the Indian aviation industry has made remarkable progress, it still faces
challenges, including infrastructure constraints, regulatory issues, and environmental concerns.
Finding a balance between growth and sustainability remains a critical objective.

In conclusion, the aviation industry in India has witnessed extraordinary growth, transforming from a

niche market to a thriving sector with a vast and diverse customer base. The industry's evolution has

been driven by liberalization, the rise of low-cost carriers, technological advancements, and improved
connectivity. As India continues to urbanize and its middle class expands, the aviation sector is poised
for further expansion and innovation in the years to come.

An emphasis on safety as a critical concern in aviation operations.

Safety is the foremost and non-negotiable priority in aviation operations. This emphasis on safety is not

merely a matter of convenience but a fundamental necessity, rooted in the unique challenges and risks

that the aviation industry faces. Here, we underline the critical importance of safety in aviation
operations:

1. Human Lives at Stake: The aviation industry carries the responsibility of transporting millions of
passengers every day. With human lives on board, safety is not just a goal; it is a moral and legal
imperative. A single lapse in safety can result in catastrophic consequences.

2. Complexity of Operations: Aviation is one of the most complex and highly regulated industries
globally. It involves intricate systems, rigorous training, and precise coordination among air traffic
controllers, ground staff, and flight crews. Safety protocols and regulations are necessary to ensure
that this complexity does not compromise safety.

3. Unpredictable Challenges: Aviation operations face unpredictable challenges such as adverse
weather conditions, equipment failures, and unexpected air traffic situations. Safety measures,
including contingency plans and strict adherence to protocols, are essential to handle these
challenges effectively.

4. Human Factors: Human error is a leading cause of aviation accidents. Safety measures include
thorough pilot training, fatigue management, and robust crew resource management practices to
mitigate the risk associated with human factors.

5. Global Reach: Aviation operates globally, crossing international borders regularly. Standardized
safety regulations and protocols are crucial to ensuring consistency and uniformity in safety practices
worldwide.

6. Continuous Improvement: Safety in aviation is a continuous journey. The industry continually
learns from past incidents and near-misses to improve safety protocols and develop more advanced
technologies and practices.

7. Economic and Reputation Impact: Accidents can have severe economic repercussions for airlines
and the broader aviation industry. They can also damage the reputation and trust of passengers and
investors. Safety is not just about saving lives but also preserving the industry's integrity and
financial stability.

8. Regulatory Oversight: Aviation is heavily regulated by national and international aviation
authorities, such as the Directrate General of Civil Aviation (DGCA) in the India and the
International Civil Aviation Organization (ICAQO) globally. These agencies establish and enforce
safety standards and regulations.
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9. Innovation and Technology: Aviation continually embraces innovative technologies to enhance
safety, such as advanced navigation systems, collision avoidance systems, and improved aircraft
designs. These innovations are the result of a relentless focus on safety.

10. Crisis Management: Preparedness for crises, including medical emergencies, security threats, and
natural disasters, is an integral part of aviation safety. Airlines and airports invest in comprehensive
crisis management plans to protect passengers and personnel.

And at last we can say the safety is not an option in aviation; it is an absolute necessity. It permeates

every aspect of the industry, from aircraft design and maintenance to crew training and air traffic

control. The relentless commitment to safety is what has made aviation one of the safest modes of
transportation in the world. It is a testament to the industry's dedication to preserving lives, preventing
accidents, and maintaining public trust in air travel.

The impact of alcohol consumption on pilot performance and flight safety.

The impact of alcohol consumption on pilot performance and flight safety is significant and can have

devastating consequences. Here are key highlights of how alcohol consumption can adversely affect

pilot performance and flight safety:

1. Impaired Cognitive Function: Alcohol impairs cognitive functions such as memory, attention, and
decision-making. Pilots require sharp cognitive skills to process critical information, make quick
decisions, and respond to rapidly changing conditions during flight. Alcohol diminishes these
abilities, increasing the risk of errors.

2. Reduced Motor Skills: Alcohol impairs fine motor skills and hand-eye coordination. Pilots must
have precise control over the aircraft, especially during critical phases like takeoff and landing.
Impaired motor skills can result in difficulties in maintaining stable flight and responding to control
inputs accurately.

3. Slower Reaction Times: Alcohol consumption slows reaction times, which are crucial for pilots to
respond promptly to emergencies or unexpected events. Delays in reaction times can lead to
accidents or make it more challenging to recover from dangerous situations.

4. Overconfidence and Risk-Taking: Alcohol can lead to overconfidence and a reduced perception of
risk. A pilot under the influence may take unnecessary risks, engage in unsafe maneuvers, or
disregard standard operating procedures, believing they are capable of handling situations even when
impaired.

5. Impaired Communication: Effective communication is vital in aviation, both within the cockpit
and with air traffic controllers. Alcohol can impair a pilot's ability to communicate clearly and
follow instructions accurately, leading to misunderstandings and potential safety hazards.

6. Fatigue Amplification: Alcohol can exacerbate the effects of fatigue, which is already a significant
concern in aviation. Fatigued pilots are more susceptible to alcohol's impairing effects, creating a
compounding risk.

7. Psychological Stress: The aviation profession can be highly stressful, with pilots often dealing with
challenging situations. Alcohol can increase stress levels and impair a pilot's ability to manage stress
effectively, which can further compromise safety.

8. Regulatory Violations: Aviation authorities have strict regulations regarding alcohol consumption
and flying. Violating these regulations can result in severe consequences, including suspension or
revocation of a pilot's license, fines, and legal actions.
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9. Public Trust: Public trust in aviation relies on the belief that flying is a safe mode of transportation.
Any incident involving alcohol-impaired pilots can erode this trust, affecting the reputation of
airlines and the aviation industry as a whole.

10. Chain of Events: Alcohol-related incidents can trigger a chain of events that compromise flight
safety. For example, an impaired pilot may misinterpret navigation instructions, leading to
navigational errors, or may neglect routine safety checks, increasing the risk of mechanical failures
going unnoticed.

Alcohol consumption by pilots poses a grave threat to flight safety. It impairs critical cognitive and

physical skills, undermines decision-making, and can lead to risky behaviours. Aviation authorities and

airlines have stringent regulations in place to prevent alcohol-related incidents and ensure that pilots are
always fit to fly. Strict adherence to these regulations is essential for maintaining the safety and integrity
of the aviation industry.

Regulatory Framework

An overview of the regulatory bodies governing aviation safety in India.

In India, the regulation and oversight of aviation safety are carried out by several regulatory bodies, with

the Directorate General of Civil Aviation (DGCA) being the primary authority responsible for civil

aviation. Here are the key regulatory bodies governing aviation safety in :-

1. Directorate General of Civil Aviation (DGCA):The DGCA is the apex regulatory body for civil
aviation in India. It operates under the Ministry of Civil Aviation and is responsible for ensuring the
safety and security of civil aviation operations.>®

Key Functions

1. Formulating and implementing civil aviation policies and regulations.

2. Overseeing and regulating airworthiness standards for aircraft and maintenance practices.

3. Licensing and certification of aviation personnel, including pilots, air traffic controllers, and
maintenance engineers.

4. Monitoring and enforcing safety standards, including aircraft operations, air navigation services, and
airport operations.

5. Investigating aviation accidents and incidents to determine their causes and recommend safety
improvements.

6. Collaborating with international aviation organizations and regulatory bodies to align with global
safety standards.

2. Airport Authority of India (AAI): The AAI is responsible for the management and development of
airports across India. While its primary focus is on airport infrastructure, it also plays a crucial role
in aviation safety through air traffic management and the operation of air navigation services.’

Key Functions

1. Air traffic management, including the provision of air traffic control services.
2. Development and maintenance of airport infrastructure, runways, terminals, and navigation aids.
3. Ensuring the safety and efficiency of aircraft movements at airports.

5 https://www.dgca.gov.in/

6 https://www.civilaviation.gov.in/en/aboutus/orgsetup

7 https://www.aai.aero/en/content/aviation-safety-
0#:~:text=Monitor%20the%20Air%20Navigation%20operations,out%20t0%20the%20concerned%20Directorates.
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3. Bureau of Civil Aviation Security (BCAS): The BCAS is responsible for aviation security in India.
It formulates and implements security policies and measures to safeguard civil aviation against
unlawful interference, such as terrorism and hijacking.

Key Functions

1. Developing and enforcing aviation security regulations and standards.

2 Conducting security audits and inspections at airports and aviation facilities.

3. Training aviation security personnel and ensuring compliance with security protocols.

4. Indian Space Research Organisation (ISRO): ISRO plays a vital role in satellite-based navigation

and communication systems, which are critical for aviation safety. The Indian Regional Navigation
Satellite System (IRNSS), also known as NavIC, enhances the accuracy and reliability of navigation
services for aviation purposes.®

5. Ministry of Civil Aviation (MoCA): The Ministry of Civil Aviation is the governing body that
oversees and formulates policies related to civil aviation in India. While not a regulatory body per se,
it plays a pivotal role in shaping the aviation landscape, including safety initiatives and regulatory
frameworks.®

These regulatory bodies work in close coordination to ensure the safety, security, and efficiency of civil

aviation operations in India. Their collaborative efforts and adherence to international safety standards

are essential in maintaining India's strong record of aviation safety and promoting the growth of the

aviation industry

DGCA guidelines and regulations pertaining to alcohol testing for pilots.

The Directorate General of Civil Aviation (DGCA) in India has established comprehensive guidelines

and regulations pertaining to alcohol testing for pilots. These regulations are in place to ensure the safety

of civil aviation operations and to prevent pilots from operating aircraft under the influence of alcohol.

Here is an explanation of the key aspects of DGCA's alcohol testing guidelines and regulations for

pilots:

1. Blood Alcohol Concentration (BAC) Limit: The DGCA (Directorate General of Civil Aviation) in
India has one of the strictest alcohol limits for airline crew. The DGCA allows zero alcohol levels in
the blood of airplane crew before a flight. They also mandate a 12-hour gap between flying an
aircraft and the last sip of any alcohol. %! Rule 24 of the Aircraft Rules, 1937 prohibits flight crew
from entering or operating aircraft while under the influence of any alcoholic drink, sedative,
narcotic, or stimulant drug. This includes pilots, commanders, navigators, engineers, cabin crew, and
other operating members of the crew.!?

2. Testing Procedures: The DGCA mandates specific alcohol testing procedures for pilots. Testing
can occur at various times, including pre-flight, post-flight, and during random checks. Breathalyzer
tests are commonly used for on-the-spot screening. If a pilot's BAC is found to be above the

8

https://www.isro.gov.in/satellitenavign.html#:~:text=ISR0%20is%20committed%20t0%20provide, the%20independent%20s
atellite%20navigation%20system.

9 https://www.civilaviation.gov.in/

10 https://www.thehindu.com/news/national/hangover-can-jeopardise-flight-safety-dgca/article38006893.ece

11 https://economictimes.indiatimes.com/news/et-explains/explained-why-it-is-tough-to-find-a-tipsy-pilot-in-
india/articleshow/66605164.cms?from=mdr

12 hitps://www.civilaviation.gov.in/sites/default/files/moca 000947.pdf
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permissible limit, further confirmation may be sought through blood or urine tests. The detailed

procedure for breath-analyzer examination is here as under :-

1. Organisation shall have a Doctor holding MBBS degree/trained Paramedics/Emergency Medical
Technician (EMT)/Personnel holding BSC (Nursing)/Diploma (Nursing) to conduct the breath-
analyser examination at a designated place within the airport premises. Alternatively
organisations may pool their resources including personnel used for conducting BA test or avail
the breath analyzer examination services of Govt. /Govt. licensed private hospitals located in the
premises of the aerodrome/Medical facilities established by Aerodrome operator. Such facilities
shall be subjected to periodic checks by the DGCA.

2. Before each test, the Medical Personnel shall run an ‘air blank’ on the instrument and obtain a
reading of 0.000. The Medical Personnel shall also carry out a control test on daily basis and
keep a record of printout to ensure serviceability of both the breath analyzer equipment and the
printer. Any BA reading during examination of a personnel above 0.000 shall be considered as
positive result. Breath-analyzer examination shall be recorded on camera and recording shall be
preserved for a period of six months.

3. Breath-analyzer examination record shall be maintained as per the format.

4. If the breath-analyzer examination result is positive, a repeat test shall be carried out after an
interval of maximum 15-20 minutes. During this time, the subject personnel may be permitted to
wash his face and rinse his mouth, if desired. Before the second test is carried out, a control test
must be taken with the same equipment to verify the serviceability and correctness of the breath-
analyzer. Both the readings so obtained shall be recorded and print out taken. The second test
shall be carried out in the presence of a witness as designated by the organisation, who shall
countersign the test report.

5. The make, serial number and calibration status of the breath-analyzer shall be recorded in the
event a personnel is detected positive for alcohol consumption. Under no circumstances, third
test shall be conducted.

6. If the second test is satisfactory, the concerned personnel may be cleared for duty.

7. All the breath-analyzer examination positive /refusal cases shall be promptly reported but not
later than 24 hours of occurrence to the concerned Regional Offices of the DGCA and at DGCA
(HQ) as per procedure laid down in CIVIL AVIATION REQUIREMENTS SECTION 5 — AIR
SAFETY SERIES F PART IV ISSUE I, 16th SEPTEMBER 2019.%3

3. Pronhibition Periods: DGCA regulations include 12 hours of the specific prohibition periods before
a flight during which a pilot is prohibited from consuming alcohol. These prohibition periods ensure
that pilots have sufficient time to metabolize any alcohol in their system before taking control of an
aircraft.

4. Random Testing: The DGCA conducts random alcohol testing to deter pilots from consuming
alcohol shortly before a flight. Random testing helps ensure that pilots remain alcohol-free during
duty hours.

5. Penalties for Violations: Violations of alcohol testing regulations can result in severe penalties for
pilots. These penalties may include the suspension or revocation of the pilot's license, fines, and

13 https://www.dgca.gov.in/digigov-
portal/?dynamicPage=dynamicPdf/i5gnPWg1Nu%2F8mayBXx0GMQ%3D%3D&mainnull

IJFMR23068897 Volume 5, Issue 6, November-December 2023 7



https://www.ijfmr.com/
https://www.dgca.gov.in/digigov-portal/?dynamicPage=dynamicPdf/i5gnPWg1Nu%2F8mayBXx0GMQ%3D%3D&mainnull
https://www.dgca.gov.in/digigov-portal/?dynamicPage=dynamicPdf/i5gnPWg1Nu%2F8mayBXx0GMQ%3D%3D&mainnull

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

legal actions. The DGCA takes alcohol-related violations very seriously to maintain safety
standards. 4

6. Reporting Requirements: Pilots are generally required to self-report any alcohol-related issues or
incidents, such as arrests for driving under the influence or alcohol dependency problems. Failure to
report such incidents can lead to additional disciplinary action.

7. Counselling and Rehabilitation Programs: In some cases, the DGCA may offer counselling and
rehabilitation programs for pilots with alcohol-related issues. The goal is to help affected pilots
overcome their dependency on alcohol and ensure their fitness to fly, if possible.

8. Cooperation with Law Enforcement: The DGCA collaborates with law enforcement agencies to
share information about pilots involved in alcohol-related incidents, ensuring that appropriate action
is taken in accordance with both aviation and criminal law.

The DGCA's guidelines and regulations regarding alcohol testing for pilots are designed to uphold the
highest standards of safety in civil aviation. These regulations aim to prevent alcohol-impaired pilots
from operating aircraft, thus ensuring the safety of passengers, crew, and the general public. Stringent
enforcement of these guidelines and regulations is crucial for maintaining the integrity and safety of the
Indian aviation industry. Please check the latest DGCA publications and official documents for any
updates or changes to these regulations

The mechanism behind breathalyzer tests and their ability to detect Blood Alcohol Concentration

levels.

Breathalyzer tests are commonly used to measure a person's blood alcohol concentration (BAC) level by

analyzing their breath. These devices work based on the principles of alcohol metabolism and the

interaction between alcohol molecules and specific chemical compounds. The mechanism behind

breathalyzer tests and how they detect BAC levels: 51

1. Alcohol Metabolism: When a person consumes alcohol, it is absorbed into their bloodstream
through the digestive system. From there, the body metabolizes, or breaks down, the alcohol. Some
of the alcohol is metabolized by the liver, while the rest is eliminated from the body through
exhalation, urine, and sweat. The rate at which the body metabolizes alcohol varies from person to
person.t’

2. Exhalation of Alcohol: A small amount of the alcohol that enters the bloodstream is eliminated
through the breath. This occurs because alcohol molecules can easily pass through the walls of the
small air sacs (alveoli) in the lungs and into the air. The concentration of alcohol in a person's breath
is directly related to their BAC.

3. Chemical Reaction in Breathalyser: Breathalyser devices use a chemical reaction to detect the
presence of alcohol in a person's breath. The key component of this reaction is a semiconductor
sensor, which typically contains tin dioxide (SnO2).

4. Oxidation Reaction: When a person exhales into the breathalyzer, their breath interacts with the
semiconductor sensor. The alcohol in their breath undergoes an oxidation reaction in the presence of

14 https://www.livemint.com/news/india/dgca-suspends-nine-pilots-and-thirty-two-cabin-crew-for-failing-pre-flight-breath-
analyser-test-11652195419759.html

15 https://www.medicalnewstoday.com/articles/breathalyzer-test

16 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1124861/

17 https://en.wikipedia.org/wiki/Breathalyzer
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the sensor's surface. In this reaction, alcohol molecules are broken down into acetic acid, water
vapour, and electrons.8

5. Change in Electrical Conductivity: As the alcohol undergoes oxidation on the sensor's surface, it
causes a change in the electrical conductivity of the sensor. This change in conductivity is directly
proportional to the amount of alcohol present in the breath.

6. BAC Calculation: The breathalyzer measures the change in electrical conductivity and converts it
into a numerical value, which corresponds to the BAC level. This calculation is based on a
predetermined algorithm that considers the relationship between the change in conductivity and
BAC.

7. Display of Results: The breathalyzer typically displays the BAC level as a numerical value, often
expressed as a percentage. For example, a BAC reading of 0.08% means that there is 0.08 grams of
alcohol per 100 milliliters of blood in the person's system.

It's important to note that while breathalyzer tests are a widely used and convenient method for

estimating BAC levels, they are not as accurate as blood tests. Blood tests provide a direct measurement

of alcohol in the bloodstream, whereas breathalyzer tests estimate BAC indirectly based on the
concentration of alcohol in exhaled breath. Additionally, the accuracy of breathalyzer tests can be
affected by factors such as the calibration of the device and the individual's breathing pattern.

Despite these limitations, breathalyzer tests are a valuable tool for law enforcement agencies to quickly

assess whether an individual is under the influence of Alcohol or not.

Types of breathalyzer technologies used in India.

Breathalyzer technologies used for aviation purposes in India are designed to ensure the sobriety of

pilots before they operate aircraft. These devices play a crucial role in maintaining aviation safety

standards and preventing pilots from flying under the influence of alcohol. The types of breathalyzer
technologies commonly used for pilot alcohol testing in aviation in India as under:

1. Fuel Cell Sensors: Fuel cell sensors are one of the primary types of breathalyzer technologies used
in aviation to assess pilot sobriety. These sensors operate based on the electrochemical oxidation of
alcohol, which produces an electric current. When a pilot exhales into the device, any alcohol
present in their breath reacts with a platinum electrode within the fuel cell. This reaction generates an
electric current, the strength of which is directly proportional to the concentration of alcohol in the
breath. Fuel cell sensors are known for their accuracy and reliability. They are often used in
professional-grade breathalyzer devices for aviation alcohol testing, providing precise BAC
measurements.

2. Infrared (IR) Spectroscopy:Infrared spectroscopy is another technology employed in aviation
breathalyzers for accurate alcohol detection. It relies on the principle of passing infrared light
through a breath sample and measuring the absorption of specific wavelengths of light by alcohol
molecules. Alcohol molecules have characteristic absorption patterns in the infrared spectrum. The
degree of absorption is directly related to the alcohol concentration in the breath sample. Infrared
spectroscopy is known for its high accuracy and is often used in professional settings, including
aviation, where precise BAC measurements are critical.

18 https://www.mcdgill.ca/oss/article/did-you-know/did-you-know-breathalyzers-dont-directly-measure-your-blood-alcohol-
concentration
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3. Semiconductor Sensors: While semiconductor sensors are commonly used for preliminary alcohol
screening during field sobriety tests, they may also be used in some aviation breathalyzer devices.
These sensors detect changes in electrical conductivity when alcohol molecules in the breath interact
with a semiconductor surface. Semiconductor sensors are known for their rapid response times and
portability, making them suitable for quick initial screenings of pilots. However, they may be less
precise than fuel cell or infrared technologies.

The choice of breathalyser technology for aviation in India typically depends on various factors,

including the specific requirements of aviation authorities, the intended use (e.qg., pre-flight or post-flight

testing), and budget considerations. Regardless of the technology employed, the primary goal is to
ensure that pilots are sober and fit to operate aircraft, thus maintaining the safety and integrity of the
aviation industry. Aviation authorities in India adhere to strict standards and protocols for alcohol testing
to safeguard flight safety.

The accuracy and reliability of breathalyzer technologies

In the Indian aviation context, the accuracy and reliability of breathalyzer technologies used for pilot

alcohol testing are of paramount importance to ensure the safety of flight operations. Here is an
assessment of the accuracy and reliability of the mentioned technologies in this specific context:

SNo.

Technology

Accuracy

Reliability

1

Fuel Cell
Sensors?®

Fuel cell sensors are known for
their high accuracy in measuring
blood alcohol concentration
(BAC). They provide precise
and consistent results, making
them suitable for aviation use,
where even small deviations
from  sobriety can  have
significant consequences.

It can provide consistent and
accurate BAC readings from
0.00% up to 0.400%.292

Fuel cell sensors are reliable
and have a well-established
track record in aviation and
law enforcement. They are
capable of detecting low
BAC levels accurately,
which is essential for
maintaining safety standards
in the aviation industry.

Infrared (IR)
Spectroscopy

Infrared spectroscopy is
considered highly accurate in
measuring alcohol
concentration. It  provides
precise BAC readings and is
capable  of  distinguishing
between different types of

IR spectroscopy is a reliable

technology with a strong
reputation for accuracy. It is
suitable for aviation contexts
where precise measurements
are crucial for ensuring pilot
sobriety.?

19 https://andatech.com.au/blogs/resources/breathalyser-

sensors#:~:text=Accuracy%20%26%20Reliability,difference%20in%20breath%20alcohol%20concentration.

20 https://breathalysers-australia.com.au/fuel-cell-breathalyzer/

21 https://www.sciencedirect.com/science/article/abs/pii/S2451910318301030
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alcohol,  ensuring  accurate
results.?223
3 Semiconductor Semiconductor sensors, while | Semiconductor sensors are

Sensors?®

commonly used for preliminary
screenings, may have lower
accuracy compared to fuel cell
and IR technologies. They may
provide less precise BAC
readings, particularly at low
alcohol concentrations.?®

generally reliable for initial
screenings but may not meet
the  stringent  accuracy
requirements necessary for
aviation use in situations
where precise measurements

are critical.

Aviation authorities and airlines prioritize technologies that can provide precise and consistent results to

ensure that pilots are not impaired by alcohol when operating aircraft. Both fuel cell sensors and IR

spectroscopy are well-regarded for their accuracy and reliability and are often preferred for aviation

alcohol testing.

It's important to note that the accuracy of any breathalyser technology can be influenced by factors such
as device calibration, maintenance, and proper usage. Aviation authorities in India typically have strict
protocols in place to ensure the accurate and reliable operation of these devices, including regular
calibration and testing procedures. Additionally, breathalyser results are often considered alongside
other evidence, such as clinical blood tests, when necessary, to confirm alcohol impairment in aviation-

related incidents.

24 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4332718

22 https://www.sciencedirect.com/topics/nursing-and-health-professions/breath-alcohol-analyzer

23

https://www.researchgate.net/publication/5445230 Accuracy and reliability of breath alcohol testing by handheld electr

ochemical analysers

2 https://www.bactrack.com/blogs/expert-center/35043845-understanding-breathalyzer-sensor-types

26 https://www.medicalnewstoday.com/articles/breathalyzer-test
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