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1. SCOPE

This SAE Aerospace Information Report (AIR) provides information on aircraft cabin air quality, including:

¢ Origins of chemical airborne contaminants during routine operating and failure conditions.

e Exposure control measures, including design, maintenance, and worker training/education.

This AIR does not deal with airflow requirements.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.sae.org.

AIR910 Ozone in High Altitude Aircraft

AIR7521 Measurement Data and Reference Values for Compounds Potentially Found in Aircraft Engine Bleed Air

ARP4418 Procedure for Sampling and Measurement of Aircraft Propulsion Engine and APU Generated Contaminants
in Bleed Air

2.1.2 FAA Publications

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591,
Tel: 866-835-5322, www.faa.gov.

14 CFR Part 25 Airworthiness Standards: Transport Category Airplanes

14 CFR Part 121 Certification and Operations: Domestic, flag and supplemental air carriers and commercial operators
of large aircraft

14 CFR Part 135 Operating requirements: Commuter and on demand operations and rules governing persons on
board such aircraft

2.1.3 EASA Publications
Available from European Union Aviation Safety Agency, Konrad-Adenauer-Ufer 3, D-50668 Cologne, Germany (for visitors

and for mail over 1 kg) and Postfach 10 12 53, D-50452 Cologne, Germany (for mail 1 kg or less); Tel: +49 221 8999 000,
Www.easa.europa.eu.

EASA.2014.C15. “Final report: Preliminary cabin air quality measurement campaign (CAQ)”, S.; Schuchardt, Bitsch, A.;
Koch, W.; and Rosenberger, W., 2014.

EASA.2015.HVP.23. “Characterisation of the toxicity of aviation turbine engine oils after pyrolysis (AVOIL),” Report no.,
Document reference: AVOIL project no. 923642/060.18709. Authored by Houzager, M; Havermans, J; Noort, D; et al. with

TNO, RIVM, IVM, and IRAS.
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2.1.4 ICAO Publications

Available from International Civil Aviation Organization, 999 University Street, Montreal, Quebec H3C 5H7, Canada,
Tel: +1 514-954-8219, http://www.icao.int/.

ICAQ Circular 344-AN/202 Guidelines on Education, Training and Reporting of Fume Events

ICAO A38-WP/38 Summary of work undertaken since the 37" assembly in the area of non-chemical
disinsection of the aircraft cabin and flight deck for international flights.” June 6, 2013.

2.1.5 ASHRAE Publications

Available from ASHRAE Headquarters, 1791 Tullie Circle, NE, Atlanta GA 30329, Tel: 800-527-4723 (U.S. and Canada
only) or 404-636-8400, www.ashrae.org.

ASHRAE 957-RP. “Relate Air Quality and Other Factors to Symptoms Reported by Passengers and Crew on Commercial
Transport Category Aircraft”. Results of Cooperative Research Between the American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc. and Consolidated Safety Services, Inc. Final Report. [1999].

ASHRAE 959-RP Determine Aircraft Supply Air Contaminants in the Engine Bleed Air Supply System on
Commercial [2001]

ASHRAE Guideline 28-2016 Air Quality within Commercial Aircraft
2.1.6  Other Applicable Publications

ATA Specification 100 - Specification for Manufacturers' Technical Data, Revision No. 37. Air Transport Association of
America. (1999).

ATA Specification 126. “Recommended Practices for Addressing Cabin Air Quality Events,” ATA, Airlines For America,
Washington, DC (2020).

Anderson, J. [2019]. “Fume events on aircraft: How often?” Aircraft Cabin Air Conference 2019, Imperial College, London,
England, Sept. 18, 2019. Available at https://zenodo.org/record/4464332.

Chupp, R.E.; Hendricks, R.C.; Lattime, S.B.; and Steinetz, B.M. (2006) “Sealing in turbomachinery,” NASA/TM—2006-
214341, National Aeronautics and Space Administration, Glenn Research Center, Cleveland, Ohio 44135.

Crump, D.; Harrison, P.; and Walton, C., [2011]. Aircraft cabin air sampling study: Part 1 of the final report, Institute of
Environment & Health, Cranfield University, Cranfield, England, 2011. Available from
https://dspace.lib.cranfield.ac.uk/handle/1826/5305.

DERA/FST ICET ICR01 0527. Defence Evaluation and Research Agency (DERA). “Analysis of the thermal degradation
products of a synthetic ester gas turbine lubricant, UK Ministry of Defence, Farnborough, England 2001."

Denola, G.; Kibby, J.; Mazurek, W., [2008]. “Determination of ortho-cresyl phosphate isomers of tricresyl phosphate used
in aircraft turbine engine oils by gas chromatography and mass spectrometry.” J Chromatogr A., 1200(2): 211-216.
doi: 10.1016/j.chroma.2008.05.035.

Exxon-Mobil (2017) “Tech topics, Jet engine oil system, part 1,” Posted on Exxon-Mobil website on Jan. 2, 2017; accessed
Dec. 10, 2020: https://www.exxonmobil.com/en/aviation/knowledge-library/resources/jet-engine-oil-system-1, Exxon-Mobil
Corporation.

Guan, J.; Gao, K.; Wang, C. et al., [2014a]. “Measurements of volatile organic compounds in aircraft cabins. Part I:
Methodology and detected VOC species in 107 Commercial Flights,” Building & Environment, 72: 154-161.

Guan, J.; Wang, C.; Gao, K. et al., [2014b]. “Measurements of volatile organic compounds in aircraft cabins. Part II: Target
list, concentration levels and possible influencing factors,” Building & Environment, 75: 170-175. @@umgmg

“Aircraft clean air requirements using bleed air systems,” Engineering, 10:142-172. ]
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NASA Technical Memorandum TM 108497, [1995]. “Trace Chemical Contaminant Generation Rates for Spacecraft
Contamination Control System Design”, J. L. Perry, Marshall Space Flight Center, MSFC, Alabama.

RITE-ACER-CoE-2012-6, [2012]. “In-flight/onboard monitoring: ACER’s Component for ASHRAE 1262, Part 2”. National
Air Transportation Center of Excellence for Research in the Intermodal Transport Environment (RITE) Airliner Cabin
Environmental Research (ACER) Program. Spengler, J.D.; Vallarinon, J.; McNeely, E.; Estephan, H.; and Sumner, A.L.

Sigler, T., Space, D., Trent, S. [2020]. Re-Analysis of A4A CAQTG Boeing Data. Presented at Airlines for America Cabin
Air Quality Task Group 1/23/2020.

Rosenberger, W. et al., [2016]. Airborne Aldehydes in Cabin-air of Commercial Aircraft: Measurement by HPLC with UV
Absorbance Detection of 2,4-dinitrophenylhydrazones. J. Chromatogr. 2016. https://doi.org/10.1016/j.jchromb.2015.08.046.

Rosenberger, W., [2018]. Effect of Charcoal Equipped HEPA Filters on Cabin Air Quality in Aircraft. A Case Study Including
Smell Event Related In-Flight Measurements, Building and Environment. 143 (2018): 358-365.

Solbu, K. et al. [2011]. Organophosphates in Aircraft Cabin and Cockpit Air-Method Development and Measurements of
Contaminants. J. Environ. Monit. 13 (2011): 1393-1403.

UK COT, [2007]. Committee on Toxicity of Chemicals in Food Consumer Products and the Environment: Statement on the
Review of the Cabin Air Environment, lll-Health in Aircraft Crews and the Possible Relationship to Smoke/Fume Events in
Aircraft. Available from https://www.rsc.org/images/balpa_tcm18-99526.pdf.

UK COT, [2007]. Committee on Toxicity of Chemicals in Food Consumer Products and the Environment: Statement on the
Review of the Cabin Air Environment, lll-Health in Aircraft Crews and the Possible Relationship to Smoke/Fume Events in
Aircraft. Available from
https://webarchive.nationalarchives.gov.uk/20200803134318/https://cot.food.gov.uk/cotstatements/cotstatementsyrs/cotst
atements2007/cotstatementbalpa0706.

UK COT. [2013]. COT position paper on cabin air. Available from
https://webarchive.nationalarchives.gov.uk/20200803134320/https://cot.food.gov.uk/cotstatements/cotstatementsyrs/cotst
atements2013/cotpospacabair.

van Netten, C.; and Leung, V., [2000]. “Comparison of the constituents of two jet engine oil lubricating oils and their volatile
pyrolytic degradation products,” Appl Occup Environ Hyg, 15(3) (2000): 277-283.

WHO [2018]. “Methods and operating procedures for aircraft disinsection,” Report of a WHO consultation, Geneva, 3—4 July
2018, WHO/Department of control of neglected tropical diseases, World Health  Organization
https://www.who.int/whopes/resources/\WHO-CDS-NTD-VEM-2018.07/en/.

Wolkoff, P.; Crump, D.R.; and Harrison, P.T.C., [2016]. “Pollutant exposures and health symptoms in aircrew and office
workers: Is there a link?” Review Environ Int, 87: 74-84, doi: 10.1016/j.envint.2015.11.008. Epub 2015 Nov 28.

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.21 FAA Publications

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591,
Tel: 866-835-5322, www.faa.gov.

AC 120-38 Transport Category Airplanes Cabin Ozone Concentrations
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2.3 Definitions
AIRBORNE CHEMICALS: Include gases, aerosols, and particulates.

BLEED AIR: As used in this document, air from outdoor origin entering cabin after having been processed through an engine
compressor, turbo compressor, or shaft driven compressor.

FUME: Non-visible particles, aerosol, or gaseous emission of a compound, or mixture of compounds, that is typically
odorous.

ODOR: A distinctive smell.
SMOKE: Visible particles or aerosol which may be the byproduct of combustion, heat, or friction.

2.4  Acronyms and Abbreviations

AC FAA or EASA Advisory Circular
ACM Air Cycle Machine
AD Airworthiness Directive
APU Auxiliary Power Unit
ASHRAE American Society for Heating, Refrigerating and Air Conditioning Engineers
ATA Air Transport Association
CAS Chemical Abstracts Service
6]0) Carbon Monoxide
CO2 Carbon Dioxide
COoT Committee on Toxicity
cSt Centistoke
ECS Environmental Control System
FR Federal Register
HEPA High-Efficiency Particulate Air
LOD Limit of Detection
MEK Methyl Ethyl Ketone
MW Molecular Weight
NASA National Aeronautics and Space Administration
ppbV Parts per Billion by Volume
ppmV Parts per Million by Volume
SvVOC Semivolatile Organic Compounds
Documents
TBEP Tris (Butoxy-Ethyl) Phosphate Document Sharing Hub
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