Accepted Manuscript

Building and
Environment

Objective and subjective evaluation of a sleeping environment test chamber with a
thermoelectric air cooling system

Kashif Irshad, Asif Irshad Khan, Salem Algarni, Khairul Habib, Bidyut Baran Saha

Pl S0360-1323(18)30333-0
DOI: 10.1016/j.buildenv.2018.05.061
Reference: BAE 5499

To appearin:  Building and Environment

Received Date: 25 January 2018
Revised Date: 29 May 2018
Accepted Date: 30 May 2018

Please cite this article as: Irshad K, Khan Al, Algarni S, Habib K, Saha BB, Objective and subjective
evaluation of a sleeping environment test chamber with a thermoelectric air cooling system, Building and
Environment (2018), doi: 10.1016/j.buildenv.2018.05.061.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.buildenv.2018.05.061

w

0O N o v b

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Objective and subjective evaluation of a sleg@nvironment test chamber with a
thermoelectric air cooling system
Kashif Irshad’, Asif Irshad Khaf, Salem Algarrfi, Khairul Habity, Bidyut Baran Sala

!Department of Mechanical Engineering, King Khalid University
P.O. Box 9004, Abha 61413, Saudi Arabia
Department of Computer Science, FCIT, King Abdulaziz University
Jeddah, Saudi Arabia
3Department of Mechanical Engineering, Universiti Teknologi PETRONAS,

32610 Bandar Seri Iskandar, Perak Darul Ridzuan, Malaysia

*International Institute for Carbon-Neutral Energy Research (WPI-12CNER),
Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan
“*Mechanical Engineering Department, Kyushu University

744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan
Corresponding author, E-mail address: kullahkhan@kku.edu.sa

Abstract

Currently, comfort analyses of buildings equippeithwhermoelectric air cooling or heating
systems mainly focus on when occupants are in @&fubktate. In this study, both objective and
subjective analyses of the sleeping behavior fitedn (15) healthy occupants were conducted
by exposing the occupants to two sleeping enviroisnéi.e., test room equipped with the
thermoelectric air duct cooling system (TE-AD) amaturally ventilated test room (NH)). The
result shows that there were significant variationthe sleep satisfaction level in the test room
with TE-AD and NH. Occupants felt more comfortalfle) and a slightly cooler thermal
environment (3) while sleeping in the test roomipged with the TE-AD system. Their body
movements, heart rate and sleeping stages shift fian-rapid eye movement (NREM) to rapid
eye movement (REM) and then to the waking stage)(W8s less in test room with the TE-AD
system as compared to NH. The occupants gavelglighit (5) for indoor climatic ratings in NH
room and felt a slightly uncomfortable (3) whilesping. The PMV and PPD analyses showed
that occupants were very sensitive to climatic @omas around bed and with slightly change in
temperature (1.2+0.4C) results in the shifting of sleeping stages. ther TE-AD room, the

average occupant sleep onset latency was 19+0,5whioh is 20+£0.4 min lesser than NH room.
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