
Gonçalo Marques  •  Jagriti Saini 
Maitreyee Dutta
Editors

IoT Enabled  
Computer-Aided  
Systems for Smart Buildings



ISSN 2522-8595	         ISSN 2522-8609  (electronic)
EAI/Springer Innovations in Communication and Computing
ISBN 978-3-031-26684-3        ISBN 978-3-031-26685-0  (eBook)
https://doi.org/10.1007/978-3-031-26685-0

© European Alliance for Innovation 2023
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether 
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and 
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar 
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Editors
Gonçalo Marques
Technology and Management School of 
Oliveira do Hospital
Polytechnic Institute of Coimbra
Oliveira do Hospital, Coimbra, Portugal

Maitreyee Dutta
Department of Information Management 
and Emerging Engineering
National Institute of Technical Teachers’ 
Training and Research
Chandigarh, Chandigarh, India

Jagriti Saini 
Department of Electronics and 
Communication Engineering
National Institute of Technical Teachers’ 
Training and Research
Chandigarh, Chandigarh, India

https://doi.org/10.1007/978-3-031-26685-0
https://orcid.org/0000-0001-6903-3722


19

Need of Technological Interventions 
for Indoor Air Quality and Risk 
Assessment Upon Short-Term Exposure: 
A Futuristic Approach

Tahmeena Khan and Alfred J. Lawrence

1 � Introduction

Growing population and urbanization have led to environmental deterioration and 
posed a threat to global air quality [1] and a rise in global temperature [2]. Therefore, 
it is crucial to create a healthy environment especially indoors where extreme air 
conditioning is used. Efficient energy management systems for sustainable develop-
ment and living have become requirements, for instance, Home Energy Management 
Systems (HEMS) [3]. Short-term variation in pollution and exposure is often 
neglected, although it has long-term consequences on human health. In the Indian 
context where the air quality of prominent cities including the National capital 
Delhi is already deteriorating day by day with the worst particulate (PM2.5) pollution 
[4] due to vehicular exhaust, industrial emission, waste and stubble burning, con-
struction work as major contributors [5], the pollution load only worsens by epi-
sodic events such as Diwali, which is the mega festival of Hindus celebrated at the 
onset of winters. During the festival, customary firecracker burning takes place and 
facilitated by the meteorological conditions creates a disaster for the environmental 
health. Burning of fireworks leads to the release of As, S, Mn, sodium oxalate, 
potassium perchlorate, sodium nitrite, barium nitrate, Al and Fe dust. Other than 
this, SO2, CO2, CO and suspended particles are also released associated with severe 
health hazards [6]. Emergency hospital admissions have been associated with the 
drastic variation in air quality during the Diwali festival and elevated asthma attacks. 
The risk of mortality from different causes is also associated with short-term expo-
sure to pollutants. Short-term exposure to particulate matter and SO2 also aggravate 
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