STP 1393

Air Quality and Comfort in
- Airliner Cabins

Niren L. Nagda, editor

ASTM Stock Number: STP1393

ASTM
100 Barr Harbor Drive
PO Box C700

West Conshohocken, PA 19428-2959

Printed in the U. S. A.



Contents

© Overview
CABIN AIR QUALITY MEASUREMENTS

Comparison of the Environments of Transportation Vehicles: Results of
Two Surveys—T. S. DUMYAHN, J. D. SPENGLER, H. A, BURGE, AND M. MUILENBURG

The Effect of Recirculation on Aircraft Cabin Air Quality—In-flight Tests and
Simulation Study—X. E. ARNOLD, S. CRHA AND L. PATTEN

Air Quality Measurements on Sixteen Commercial Aircraft—s. C. LEE, C. S. POON,
X. D. LI, . LUK, M. CHANG, AND S. LAM

CHEMICALS, TOXICITY, AND EFFECTS

Analysis of Two Jet Engine Lubricating Oils and a Hydraulic Fluid: Their
Pyrolytic Breakdown Products and Their Implication on Aircraft
Air Quality—C. VAN NETTEN -

A Proposed Indoor Air Quality Metric for Estimation of the Combined Effects
of Gaseous Contaminants on Human Health and Comfort—H. H. HOLLICK AND
3. J. SANGIOVANNI

REVIEWS AND STANDARDS

Proposed ASHRAE Cabin Air Quality Standard (161P)—Abstract with Discussion
and Closure—L. C. HOLCOMB

Rationale for Ventilation Rate Requirements in ASHRAE Standard 62-1999
and in Potential Revisions to the Standard—Abstract with Discussion
and Closure—aA. K. PERSILY

MODELING AND CONTROL OF CABIN AIR AUALITY

Prediction of the Distribution of Indoor Air Quality and Comfort in Aircraft Cabins
Using Computational Fluid Dynamics (CFD)—A. J. BAKER, M. B. TAYLOR,
N. S. WINOWICH, AND M. R. HELLER

Design of Air Purifiers for Aircraft Passengér Cabins Based on Photocatalytic
Oxidation Technology—R. J. HALL, J. I. SANGIOVANNI, H. H. HOLLICK, T. N. OBEE,
AND S, 0. HAY

26

45

61

76

103

111

117

135



Vi CONTENTS

Air Quality and Comfort Measurement Aboard a Commuter Aircraft and Solutions
to Improve Perceived Occupant Comfort Levels—r. B. Fox 1¢

CABIN AIR QUALITY AND EMERGING ISSUES/RESEARCH

The Airplane Cabin Environment: Past, Present and Future Research—b. R. SPACE,
R. A. JOHNSON, W. L. RANKIN, AND N. L. NAGDA 1¢

Aircraft Cabin Air Quality: A Critical Review of Past Monitoring Studies—
N. L. NAGDA, H. E. RECTOR, Z. LI, AND D. R. SPACE 2]

RELATIONSHIPS BETWEEN CABIN ENVIRONMENT FACTORS AND COMFORT
AND HEALTH RESPONSES

+-. Ozone and Relative Humidity in Airline Cabins on Polar Routes: Measurements and Physic:

Symptoms—H. DE REE, M. BAGSHAW, R. SIMONS,
AND R. A. BROWN ‘ 24

Questionnaire Survey to Evaluate the Health and Comfort of Cabin Crew—
S. C. LEE, C. S. POON, X. D. LI, F. LUK, AND M. CHANG 25

Passenger Comfort and the Effect of Air Quality—w. L. RANKIN, D. R. SPACE, AND
N. L. NAGDA 2¢



