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ABSTRACT

Interior Lighting is a composition of interior functions. Many researches find that interior
lighting has an effect on inhabitant perception and impression in different dimensions of both lighting
and recognition. This research discover the truth that interior lighting environment appear in the form
of various “Interior Lighting Condition” dimensions according to 4 lighting factors. They are 1) Color
temperature, 2) Luminance level, 3) Direct or indirect artificial lighting and 4) Daylight color
temperature. The studies reveal that there is no research on interior lighting condition in the past that
cover all the above mentioned factors. The previous ones only study on interior lighting condition in
some pair, such as color temperature. We also find the review on luminance that affects recognition
factors but not extend to the perception of interior function factor. Besides, the research principle on
environment behavior study indicates that different individual background is a key to diversity
perception and mood. In this regards, this research focuses on the effects of interior lighting condition
for personal and public spaces on perception of interior function between designer and individual
feeling. The areas of studying are divided into personal and public spaces under the following
questions; “How Interior Lighting Condition in Persenal and Public Spaces Effect Interior Function
and Impression” and “How the Difference between Designer and Individual effect Interior Function
and Feeling”. The Research bases on quantitative analysis with experimental research using pictorial
stimuli of 16 interior lighting conditions in both personal and public spaces then testing on interior
function perception levels through 7 variables of personal space and 7 variables of public space

together with a test on feeling levels measured by 19 feelings. The research using set of questionnaire

v



that evaluate perception and feeling using Semantic Differential Scale Technique with set of 5 —point
rating scale that has two bi-polar sets at each end together with paired comparisons on interior

lighting condition picture at the same time,

The research groups include undergraduate students from Design and Architect Branch as
designer representative and other branches undergraduate students (part time) represent personal
group, totally 356 persons. The general data analysis to describe an effect on lighting condition of
space function and feeling are done by finding Mean average. The two Means are used to analyze the
different of space functions and emotion by Independent Sample T-test.The results find that the
interior lighting condition for personal and public spaces can effect on the perception function and
feeling. We can see the difference between designer and individual. Warm tone interior lighting
condition in personal space has an effect on space function perception in living room, family room
and dining room while cool tone interior lighting condition affects working room function. On the
other hand, warm tone interior lighting condition in public space influences hotel, restaurant, theater
and shopping mall functions while cool tone interior lighting condition effect office, bank and
hospital functions. We also find that warm tone interior lighting condition in personal and public
spaces have an effect on warm, luxurious, eye-catching, beautiful and comfortable feeling whereas
cool tone lighting condition in personal and public spaces can lead to cool feeling. For the point of
perception different between designer and individual, we can see that the designers recognise the
space function for working room, kitchen and bathroom from cool tone interior lighting condition
while individual perception are in warm, tone. We also discover that in public space, designers aware -
of space function for bank, office and hospital from cool tone interior lighting but individual know
them from warm tone interior lighting condition. In terms of public spaces, the designers feel
trustworthy, casnal , safe, formal and comfortable from interior lighting condition in cool tone when
individual perception are in warm tone condition. The suggestions for next research derive from this
research is that interior lighting conditions can be created from other luminance specification
techniques, for example, spot and flood light as well as colorful lighting, which affect on space
function perception from this research issues and others in both personal and public spaces such as
airport and public services. This includes individual different in age, culture and etc. There should be

more additional and various studies to cover all the facts in order to be widely applied.
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Tun1sANBINGANTIUA N INUIA A 0 U (Environment-Behavior Studies: EBS) 1114414
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Y S a ar a g £l [ )
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ar o o =
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Behavior as a function of inngr.organismic
demands and the external SOClO‘-phyleEl en-
vironment.
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(Environment-Behavior Studies: EBS Model)
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H 1 1 a j { 1 %)
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fannudurtu wiednina ifudu (Robert G. Hershberger. 1970: 52, Riidiger Ganslandt Harald

¥
Hofmann. 1992 : 22-24) 8nvialunsAnuuaaerd1anie lu(interior Lighting) Y84 Prof. D. Fischer

4 ¥ = 4 @ " =3 91 A 1 Y a o ,ﬂ’ —
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7 A o’cugc;

melu Ainaunduiu aAnuidnneelsuel Adiusiuiunnely” (Prof. D. Fischer 1986: 118)
a = g Y A & A o a a o g 2
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a g i~ 1 @

Melu” (Interior Lighting Condition) fUiHUs381MANTAINLANAIAUIINAIT HEUNEIUYD

QUK IITV9aUA (Color Temperature) 5¥AUANAIINVDINE I (Luminance Level) tazns R

(Direct and Indirect Light) U8 Jile alsea Ef (Artificial Lighting) uasqmwﬂﬁﬁma 31489 (Color

G

Temperature) YBIAITTINIA (Daylight) A3 1.2
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WL 19AY (Direct Light) WHIN 13884 (Indirect Light)

111 softbytelabs.com
3101 2.6 nansanyue M3 1RUAS (Direct & Indirect Lighting)
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2.2.2 UFIEIINTIA (Daylight)
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o v w o A
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1 I~ ] 9/ < Qs = 0’3 =2 &
Temperature) t1900Milu Tusanaunuazsunainseiadvuazan UssmnamiiaiTug o
<3| = [ { = =t 1 %
lugangiavees Tnudousneiguugiszuas 1,000 - 3,500 “K.1H30i30A31 “Warm White”
' 1w Y a o ) = an
wazludanmsziniundaserfindiunazan Usznmaeadilue wwilugamgidvestas

=

Tmudugisnguugiiszana 4000 - 6500 °K. %3viTen1 “Cool White” (Illuminating
Engineering Society of North America, 2008: 41) (Aegilil 2.7) WwuReIiuRamsAnuIves Yy
UNA AuvatTvetou lvamnuasneuonaiamsnadwane g mnussonanielueims
I~ ¥ A dA @ xg we 11 9/ =1 g A
ponillu 29719181 MNBImYBEIBINAsNAnNTENUALNUTan IAUNYINIa LTINS oLBuTise
~ g’) Q = Ql j} ' 1 %] H =y -] a’l
mmmamme’fuuwmmﬂfmmJwuT,aﬂuazqmnmsz'w':”lq:1uﬁuﬁwmmammﬁmumamﬂ

(UuNeA uiadia , 2556: 10-15)

L S INCANDESCEN'
7 i e LAMP
2,000 K
BUSK & DAWN }
| CANDLE
FLAME

11 Illuminating Engineering Society of North America, 2008

319 2.7 gaingiiFveaas (Color Temperature) LEAIFIIUIA



16
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ar ot ~ = = .
mssuianmuanden e nednssumeluniongAnssunieda (Covert Behavior) Vo<
o 1 9/ a g a4 ¢ o Y -
yananneuaUsdaanIadounnemlugsiiuduilunssu  Teavfinszuiums
g . 5 o =3
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a da 2 o w3 v a TR-; o
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a { 1 o 1 i at 1
wasnnanuazAandnslsraumsol nedavewdazyana sudelumssud wuy ms
o j | i [~1
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A 10 m3dRnseunmedomsine fuaeTuthu Guading: 2530, 10-11, 62-63)
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nnldsunsunoununed (Compute-rendered Luminance Image) wazdEmsAnudemeT

t a
Wszeiv Risan Buwudn AvlinesuiFea (Semantic Differential) Tavlis1sazBeon qatl

2.4.1 MA@ WTITIN

a H 1 a0 =3 & ar aw ]
fin mmaiaesmeanwiluaeaneluiifaneg nnldsunsuaeununed Fadedialy
M3MeUBY  Newsham  lavhimsdnmanuidnfanaleneumaiameludninam  Taold
o A A d ° 1 ae oA Y g Y o
wseaenilumwiaowmiainewda fadaulullsunsunouiunod (Newsham et al.

2005, 93) Atgli 2.9



19

Office
Rating

M
LA Al‘::nldiva
g Paossible

reg
{
6
{0
= 4
{23
~ 2 Least

Attractive
1 Possible

Surface Preferences '

Under Shelf ili Far Walls Submit Rating |

Brighter
Same

Darker
No Prefere

1 Newsham et al. 2005
JUM 2.9 yamspminasdanzuaeratanaludninau
ao . 9o =2 92 o W A = A w &
TumsI9eves Schielke lehimsAnmAImiAnuazmssuveinsaeiesouaymnanyel
9 9 ' g A a4 ° aa ' 9 9
e 1umangnzudsagnamelu lagldnsealotlunimdiassmuiauaead1anielududm
a 4 7 X ) A ° <
aeldsunsunaniiuaes (Computer Visualization of 3-D Lighting Image) Tﬂamm‘smu%y,a

9/ Y] P . ™ =
mmgﬁmm:mﬁugmnmwmqaau"lau (Schlelke, T. 2010: 287-289) ﬂ\‘lg'ﬂ‘ﬂ 2.10

11 Schielke, T. 2010

77 2.10 ugaanmdransaazuasaameluium

4
TIUNINITIVOVDY Nan-Ching Tai and Mehlika Inanici loimsAnyn1siuianueives

Y = = 9 a 9/ P A A g o aa
UNTUAU VINTANICUTITITUBIR ma“lumumamu TﬂE!Gl“]ﬁﬂiﬂQiJﬂﬂL]JHﬂ1Wﬂ'IWTI'Iﬂ’E]\‘Iﬂ13J3J¢1
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urasssumamelndumadudielsunsuneuiunes (Computer rendering of 3-D Daylight
' A A W 1 = v 9 3 a Y 5
Image) 1UINUIUATRIHBAINAIAINITA IFANEIMITUIANUINveUFUNUAU]R  (Tai and

Inanici 2010, 501) 433107 2.11

131 Tai and Inanici, 2010

519 2.11 e mdiaesauiauaIsss vmanteluduniusy

Lil

2.4.2 ATINTLAUANNAMT Y

Fuuuan AvielsFea (Semantic Differential) A9 T5N15ANET F9U5noUa881

o d

@ a g 1 o ° ' ' ° i
sgeudannudaiu lasunumdwdmuiiaunil uaazinesialsznoudiemaadiny il

anumineasanud g msvilsslivanuninsvesdeiiimanaaoy Aaglii 2.12

3 -2 -1 0 +1 +2 +3
Old-Fashioned X Trendy
Thrifty X Luxurious
Boring X Appealing
Unreliable X Dependable

N rmsbunkerblog.wordpress.com
i o @ a o a a
71 2.12 vaasgtuvnasiiaszauanufamiu wuy Fuwudn Ao wFea

(Semantic Differential Scale)
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Kevin W House and Dale K Tiller Javhn1sanuuasesiiofimunzaylumsiamsasuaes
= 1 ] 4 H I~ =y ~ =
nnia lasuasanemely Tasmsfnwimslaseaiofilu maslsziiu Fuuuin avlesy
- . . . ! 4 %) 1 qk
{08 (Semantic Differential Scaling) WU a5esiiadanaiamisodszand [inyims

aovansInIaladonasai1anelu’ld (Kevin W House and Dale K Tiller, 2002, 183)
oy o v =574 97 )
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4 Y o 1 o @
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A3au3tegnuiiaoasznauntaae uA 1N (Newsham et al. 2005, 100) AegUfi 2.13

#1371 Newsham et al. 2005
P et 2 9 = 9/ 1
717 2.13 yaaadsmanudeyalumsITen i unesain
5 A =] St = g/ Ao 1 9/ 9
NNNITNUNIUITTUNTTUNNAWIATOW Az TTMIINUToya TumsIvsuasaeinedy Tu
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Abstract: This research focused on interior lighting that influences the perception of interior function. Our objective was
10 mix 4 lighting qualities reported in the interior lighting literature into 16 lighting conditions and tested their effects on
the perception of interior function of personal and public spaces and the feelings associated with them. Eight pairs of 3-D
pictures of a room representing each type of space were rendered without any furniture that might identify them as a
particular room in a house or a room in a particular public place. The members of each pair differed only in one lighting
quality. All of these pictures were put in a questionnaire, and 326 people were asked to look at the pictures and respond
10 the questionnaire items on their perception of the interior function of the room in the pictures and their feeling
associated with the lighting condition of the room. We found that the interior lighting conditions that we tested influenced
people to identify a room as a living room, family room, working room, or dining room or identify a room as a room in a
hotel, restaurant, theater, office, bank, or shopping mall. We also found the respondents’ common feelings associated
with the lighting condition of each type of room or place. For example, a Ilving room with a particular lighting condition
was associated with the feelings word “beautiful’, ‘exciting’, and ‘comfy”".

Keywords: Lighting Condition, Perception, Interior Function, Personal Space, Public Space

Introduction

hysical features of interior space affect the perception of its interior function. A physical

feature may identify a room as a living room, a dining room, or a bedroom. Along with

their perception, people also have affective response with their immediate feelings such as
exciting, beautiful, or pleasant, but then have cognitive response with attitudes about an interior
function which they experienced previously (Hershberger 1970, 46-47, 50). Rudiger Ganslandt
and Harold Hofmann stated that daylight and artificial lights are not only distinct physical
features, but also perceptual psychology of interior space (Ganslandt and Hofinann 1992, 22-24).
The hypothesis of this study is that lighting condition influences people’s perception of the
interior function of a room and their feelings associated with the room. We have believed that
lighting condition exerts such an effect. According to Prof. D. Fischer, he stated that the purpose
of interior lighting is “to give an interior a character that is in harmony with the basic aesthetic
and emotional sentiment associated with the interior” (Fischer 1986, 118). After reviewing
general literature, we feel certain that lighting affects people’s perception. (See Figure 1).

In reviewing interior lighting literature, we found several reports that lighting affected the
perception of a room and the feelings associated with the room. There were studies reporting
daylight and artificial light arrangement that a combination of light or a lighting condition caused
distinct human response such as feelings, moods, impressions of space, also perceived spatial
function (Durak et al. 2007, 3476; Knez 1995, 39; Begemnn, Beld, and Tenner 1997, 231;
McClughan, Aspinall, and Webb. 1999, 81; Tai and Inaici 2010, 502).
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Figure 1: The Authors’ Conceptual Framework after Reviewing General Literature

These pieces of information have guided us in planning our study on the effects of 3
qualities of daylight and artificial light—illuminance, color temperature and distribution—on the
perception of and feeling toward a room (Illuminating Engineering Society 2008, 12, 40, 51;
Gordon 2000, 25-26, 45). The following research works on lighting condition and interior
function also informed us of relevant information. Chung and Ha (2002, 13) reported that interior
lighting affected the feeling toward a bar; halogen light at the entrance, table, and counter area
gave a warm feeling. Ayse Durak and associate found that interior lighting arrangements and
illuminances caused different impressions toward a study room (Durak et al. 2007, 3482), and T.
Schielke found that interior lighting affected the perception of retail shop’s image of business
and brand communication (Schielke 2010, 294).

After reviewing the interior lighting literature, we felt certain that lighting affects the
perception of interior space. However, there has been no study connecting lighting condition to
both personal and public spaces, so we also included this aspect in our study.
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Figure 2. Conceptual Framework after Reviewing Interior Lighting Literature

From this conceptual framework, we set our research objective. Our objective was to mix 4
lighting qualities reported in the interior lighting literature into 16 lighting conditions (see Table
1) and tested their effects on the perception of interior function of personal and public spaces and
the feelings associated with these spaces.
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Another theory that influenced the design of our study is interaction gestalt. According to
this theory, people see and perceive design fields as an “overall image” meaning that every
feature in a design field such as an interior space affects their perception of a space as a whole
(Lim et al. 2007, 240, 242). Therefore, in order to isolate the effects due to lighting condition
alone, we purposely did not put any pieces of furniture in our 3-D room test pictures.

From our review of literature on lighting qualities, we found the following relevant pieces of
information. First, about lighting qualities, Chung and Ha (2002, 11-12) investigated interior
lighting in commercial places. They found fluorescent light that had a warm, direct light at 160,
180 lux illuminance conveyed a feeling of comfort, graceful, and elegant while halogen light that
had a white, direct light at 75, 80 lux illuminance conveyed feelings of warmth, luxury, and
modern. In another 3 studies, it was found that illuminance and color temperature of light could
affect sensation seeking and negative mood; certain combinations of 2 qualities of light could
create positive mood; and general lighting and cove lighting could affect impressions of clarity,
relaxation, privacy, spaciousness, and pleasantness about a room (McClughan, Aspinall, and
Webb 1999, 83; Knez 1995, 48; Durak et al, 2007, 3481). In another study, S.H.A Begemann et
al. found that some combinations of daylight and artificial light with certain illuminance: and
temperature in an office room could lead to positive feeling while the workers performed their
office duties. They also found that their respondents preferred a combination of 500 lux of
daylight with a warm, 3,300 K artificial light than with a cool, 5,500 K one ( Begemann, Beld,
and Tender 1997, 231).

From the results of the studies above, we decided to use the following qualities of light as
our independent variables: temperature, warm or cool; illuminance, high or low; distribution,
direct or indirect; type of light, artificial or daylight. These 4 variables were combined into 16
lighting conditions of daylight and artificial light to test (see Table 1).

From our review of literature on interior lighting research tools, we found the following
information. Computer graphic images could be used, instead of an actual room, for determining
respondents’ level of satisfaction (Newsham et al. 2002,1). Simulated 3-D images of a room
created with a computer program called Dialux could be used to study the feelings toward and
perceptions of a room. The images in this study were of a room in a retail store equipped with
cool or warm lights. The emotional impressions toward the room were attractive and unattractive,
while the perception of the room was spacious (Schielke 2010, 287-289). Simulated 3-D images
of a corridor with natural skylight and sidelight could be used to study the perception of depth of
the corridor (Tai and Inanici 2010, 501). Paired comparison of simulated images with different
lighting conditions could be used to investigate the responses to lighting conditions (Houser and
Tiller 2001,193). The authors also used a semantic differential scale to quantify the level of
response in this study.

From these pieces of information, we decided to use simulated 3-D images of a room with
different lighting conditions to find out the respondents® perception of the interior function of the
room and their feelings toward it and to use a semantic differential scale in the respondents’
scoring.

Methodology

Our methodology was done in 4 stages: 1) creation of simulated 3-D images of a room in
personal space and a room in public space; 2) creation of 2 questionnaires, one for personal space

and the other for public space; 3) conducting the survey, and 4) analyzing the responses, as
follows:

1. Creation of 3-D images. A 3D Studio Max program was used to create images of a room
in 2 house and a room in a public building. The 2 rooms were illuminated under 16
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different lighting conditions, which were combinations of 4 lighting qualities (see
Figure 4 and 5);

2. Creation of questionnaires. Two questionnaires were created: the first one was for
asking about the perception of interior function of and feeling toward a room in a house
and the second one for asking about the same thing but in a public building. The
independent variables in the first questionnaire were the following on the room in a
house: living room, family room, dining room, study, kitchen, bathroom, and bedroom.
Those in the second questionnaire were as follows on the room in a public building:
hotel, hospital, restaurant, theater, office, shopping and mall (Piotrowski 2004, 65). Both
questionnaires also asked about the same set of the following independent variables of
feelings of the personal and public interior function: calm, comfortable, relaxed, cool,
warm, pleasant, joyful, enthusiastic, welcoming, inviting, eye-catching, beautiful,
luxurious, exciting, safe, trustworthy, casual, and formal (Whitehead 1995, 6, 26, 50,
138; Davison, 1997, 97, 110, 115). Both questionnaires used the same semantic scale
(see Figure 6);

3. The survey. The respondents were asked to sit in a dark room. Questionnaires were
handed out to them. A pair of pictures of a room differed only in one lighting quality
were projected from a projector onto a large screen, and the respondents were asked to
look at them carefully and gave responses of their level of perception of interior
function and their feelings toward the room (see Figure 7);

4. Analysis of data. Two kinds of statistics were used to analyze the data: mean and linear
regression. They were used to indicate any correlations between the lighting conditions
and the respondents’ perceptions of interior function of and the feelings toward the
rooms,

Table 1: Combinations of Four Lighting Qualities

Light qualities Lighting conditions
Artificial light. 1. Warm-+High+Direct
1.Warm-Cool 2. Warm+Low --Direct
2. Low-High 3. Warm+High+Indirect
illuminance 4, Warm+Low +Indirect
3.Direct-Indirect light 5. Cool +High+Direct
+ 6. Cool +Low +Direct
Daylight: 7. Cool +High-+indirect
4.Warm-Cool daylight | 8. Cool +Low +Indirect
9. Warm+Low +Direct +Warm daylight

10. Warm+Low +Direct -+Cool daylight
11. Warm+Low +Indirect+Warm daylight
12. Warm+Low +Indirect+Cool daylight
13. Cool +Low +Direct +Warm daylight
14. Cool +Low +Direct +Cool daylight
15. Cool +Low +Indirect +Warm daylight
16. Cool +Low -+Indirect +Cool daylight
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Figure 3: (Picture Set) A Room in a House under Sixteen Different Lighting Conditions
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semanticdifferential | 5 | 4 [ 3 |2 |1 /0|12 |3]|4/|S5
scale

feeling

Perception
Level of perception and fecling (5 = highest, 3 = moderate, 1 = lowest, 0 = none)

Figure 5: The Questionnaire’s Differential Scale Rating
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Figure 6: One of the Survey Locations
Results and Discussion

Two types of results are discussed in this section: 1) general information of the respondents and
2) the influence of lighting condition on the perceptions of interior function of and the feelings
toward our test pictures. They are the following:

L.~ The socio-demographic data of the tespondents were as follows. The total number of
respondents was 396. It can be seen in Table 1 that 44.9 % were males and 55.1% were
females; 69.1% of the respondents were 20-24 years old, 16.4% were 18-19 years old,
and 14.5% were 25-40 years old; 72.2% of them were full-time undergraduate students,
and 27.8% were undergraduate students working full or part-time.

2. For the results pertaining to the room in a house, the indirect, warm, and high-
1lluminance light gave perceptions of a living room, a dining room, and a family room
and the feeling of beauty, while the direct, cool, and high-illuminance light effected the
perception of a study and the feeling of formality (see Table 2).

For the results pertaining to the room in a public building, a direct, warm, and high-
illuminance light gave perceptions of a hotel, a restaurant, or a theater and the feeling of warmth,
while the direct cool, and high-illuminance light gave perceptions of a hospital, a bank, or an
office and the feelings of formality, comfort, and trustworthiness (see Table 3).

Lastly, we discuss our results that agree with those in other studies and new results that
extend the findings in those studies. In one of his studies, Prof. John Flynn investigated the
influence of illuminance and distribution of light on the feelings toward the lighted area. He
found that at high illuminance with faces clearly visible, the perception of the area was of a
public space, and conversely, at low illuminance with faces not clearly visible, the perception
was of a private space (Gordon 2000, 20-22). Our findings agree with his. On top of that, we
found that direct light also gave an impression of a public space. In a review, Prof. D. Fischer
stated that a warm light gave an impression of a residential area (Fischer.1986, 131). Our
findings also agree with his. Moreover, we found that an indirect light also gave this impression.
This may be because indirect light is low-illuminance, so it gives an impression of private space
according to the finding of Prof. Flynn mentioned above. A limitation of our study is that the

simulation of daylight by 3D Studio Max program may not faithfully represent every quality of
daylight.
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Table 2: Influence of Lighting Condition on the Perception of Interior Function and the Feeling
toward a Room in a House

Perception Regression statistic
Lighting condition of interior Feeling Adjusted -

function R square Sig

lighting condition created by living room beautiful, exciting, comfortable 29 .00

artificial light: warm, indirect, and family room beautiful, jovful, exciting 22 .00

high-illuminance (1) dining room inviting, eye-catching .20 .00
lighting condition created by

artificial light: cool, direct, and study room safe, formal 23 .00

high-illuminance (2)

Table 3: Influence of Lighting Condition on the Perception of Interior Function and the Feelings
toward a Room in a Public Building

Perception of Regression statistic
Lighting conditions interior Feeling Adjusted si
function R square '8
lighting condition created by hotel exciting, warm .09 .00
artificial light: warm, direet - restaurant luxurious, joyful 11 .00
light, and high-illuminance (1) theater warm .06 .00
e )Y _ hospital formal, comfortable .14 .00
ighting condition created by
artificial light: cool, direct light, Rk "“;‘;”::‘hr’t';f"‘f“f““?bl" i AL
and high-illuminance (2 SLworlity, lormal,
g (2) office S 23 .00
lighting condition created by
artificial light: cool, indirect o safe,, inviting
light, and low-illuminance + ghopping el Y A0

Daylight: warm (3)
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Conclusion

This study used 32 simulated 3-D pictures of a room illuminated under with different lighting
conditions to find out the respondents’ perception of the room’s interior function and their
feelings toward the room. We found that changes in lighting condition could change the
perception of interior finction and could really induce different feelings toward the room. Our
findings can help lighting designers in their selection of a lighting condition that is in harmony
with a particular type of room in a house or a public place. However, perception can vary from
individual to individual, and new bulb technology also introduces new lighting conditions, so a
lighting designer needs to take into account personal preference and new bulb technology in
order to design a truly harmonious lighting condition for a particular room. Finally, we suggest
that there should be new studies that may be similar to ours in methodology but apply to a room
or an area of personal and public spaces that were not covered in this study.
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