American Journal of Environmental Sciences 5 (35-324, 2009
ISSN 1553-345X
© 2009 Science Publications

Effect of Environmental Comfort Factorsin Enclosed Transitional
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Abstract: Problem statement: The investigated area in this study was the endldi# lobby, which
distinguishes itself as a unique form of regionegatized under building transitional spaces. Such
region may act upon on the work performance of paots, as occupants are sensitive towards the
conditions of immediate surroundings. The objectifehis study was to investigate the occupants’
perceptions of environmental comfort in the enalbsansitional region with identification of curtten
thermal, visual and acoustic conditions, as wellheseffect of the environmental conditions towards
work performance Approach: This survey was performed using both objective anbjective
assessments, where comfort related parameters meesured using electronic sensors and the
outcomes were analyzed concurrently with resultsnfiquestionnaireResults: The results showed
that thermal comfort prevails over other two parearein defining human comfort in the enclosed
building area and presumed by most respondents aie hmore significant impact on work
performance. Besides, the environmental factoth®enclosed transitional space exert differengllev
of influences towards work productivity of buildingccupants.Conclusion: It was necessary to
maintain the environmental conditions in the enetbsransitional space, similar to the commonly
occupied areas within a building. Further invegi@aon the individual behavior of occupants in the
enclosed region of a building was suggested.

Key words: Enclosed transitional space, thermal comfort, Visi@nfort, acoustic comfort, work
performance

INTRODUCTION areas may be perceived differently compared to
commonly occupied roorfi§ Some thermal comfort
Environment comfort comprises of four researchstudies had been directed to the transitional sfdte
fields: Thermal, visual, acoustic and ergonomicThe current thermal comfort standards such as
comfort. The environmental factors of a teachingASHRAE Standard 38 and 1SO 7736” do not
institution itself have significant impact on treatning  distinctly specify the thermal comfort requiremeins
and teaching procé8s For building services designers, the transitional spacéd. Due to that reason, it is
focuses are made on achieving thermal, visual andssential to study the environmental comfort in
acoustic comfort in a built environment. To ensuretransitional spaces as such areas are often ocayayi
permanence of a healthy environment and produgtivit substantial portion of total building space. Thiady
for occupants, conditions of indoor environment mus attempts to evaluate the occupants’ perception of
be adjusted to ensure environmental comfofts thermal, visual and acoustic comfort in an enclosed
Transitional spaces are defined as the architdcinea  transitional space of an educational institution in
situated between the outdoor and indoor environsnentMalaysia by means of both objective and subjective
and acting as both buffer spaces. Some of the deamp approaches. Another objective of this study is to
are lift lobby, foyer, passageway as well as otheidentify the effect of each environmental comfort
ancillary spaces not directly occupied by occupamts conditions towards the performance of students and
relation to activity of buildind$®. Also, these spaces staffs via results gained from field survey. Beside
are referred as the parts of buildings where hdesec comparison of the results for three comfort paranset
links to the external environment and conditionsush  and effect on work productivity were made in this
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study. For assessment of thermal comfort parameters
the values of air temperature, relative humidity air
flow rate were measured. The acoustic, solar haat g
and luminance level in the investigated area were
recorded concurrently by using suitable measuring
equipments. As  for subjective  assessment,
guestionnaire which consisted of questions related
physical environmental comforts were presentechéo t
respondents. The outcomes of the subjective assaessm
were gathered and analyzed alongside with the
objective measurements.

Features of enclosed transtional space: The term i 1. Epclosed lift lobby of the department of

‘enclosed transitional space” refers to regionsdma mechanical and manufacturing engineering,
building which are not normally occupied by human, UPM

subjected to certain degree of building services
requirements and not directly linked to the externa
environment. One of the most easily identified oéts Lift
region is the enclosed lift lobby, which is knowsthe
place where people assemble and wait for the &miva External
elevators. Figure 1 shows t_he enclosed lift lobbyhie _ environment | Enclosed lift | Occupied
department of mechanical and manufacturing lobby Zone
engineering, UPM. In some cases, this region mag ha
several features that are similar to commonly oiszlip
spaces in a building, where activities such asnggtip
of sales and promotion counters, meeting point and Staircase
others are being performed. For enclosed-type fof li
lobby in buildings, it is available in two formshiech  Fig 2: Enclosed lift lobby connecting outdoor and
are classified as protected or non-protected adupitd indoor environment
local fire protection specifications. Figure 2 slsothe
enclosed lift lobby which is built between indoarda
external environment and Fig. 3 shows positionhef t
lift lobby bounded within interior environment. T¢&
two forms of lift lobby are widely found in the fial
high-rise buildings. Referring to by-law 124 of the
Uniform Building by-law§?, enclosed lift lobbies in
Malaysia must be equipped with smoke detectorsh Bot
protected and non-protected lift lobbies are slgaan
similar requirement in cooling, where thermal
environment in such areas should be controlled by Indoorenvironment
mechanical means. In some of the transitional space
improving indoor environment via natural ventilatic ~ Fig. 3: Enclosed lift lobby bounded within indoor
encouraged, but it is not practical to be applied in the environment
enclosed lift lobby as possible effect on functidpaf
detectors which leads to interruption of fire figlt  This is due to the fact that human body is verysime
system may occur. Besides providing cooling seosati towards changes in surrounding temperature and air
to the user of elevators, the air conditioning eysin  flow raté'®. Also, acoustic and illuminance level in a
the lift lobby also serves as an apparatus to aflmw particular space may have considerable influence
air-change with the external environment. Artificia towards human comfdtt By that means, the work
lighting is also required in such enclosed region t performance of building occupants may be affectes d
comply with the requirements of MS 1525: 2007. to the environmentally discomfort in the enclosed
Environmental factors of the transitional arealdou transitional space, as effect from immediate desgiley
have substantial effect towards sensation ofpacts.  experience may last for a particular period of titGa
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behalf of that reason, the necessity of investigathe
effect of each environmental comfort parameter
towards work productivity is required as under most Lift Lift Lift
circumstances poor work performance may results in
severe consequences.

MATERIALSAND METHODS Occupied zone
External Window Door r("af?;;h:j;::gion
A field assessment was performed at the enclosed | environment |faculty)
lift lobby of the Department of Mechanical and Door
Manufacturing Engineering, University of Putra Enclosed liftlobby
Malaysia (UPM) which is also a part of the Staircase ——

administration building for a period of 4 monthsyrh
August to November 2008. This building has a tofal

7 floors in which every floor has its own lift lopbThe
enclosed lift lobbies have common dimensions o

7.94 m in length, 3.16 m in width and 2.7.m in Imtig as the average waiting time for users of elevatdhis

and n(?.t I":jke(_j o th& _extgrnal elnvwopment. ngme area is calculated based on observation as 33usgmd
centralized air-conditioning split units are in in peak hours, with variance of +17 s.

the lift lobbies to provide cooling and dehumidifion

of indoor air. Artificial ||ght|ng is available aﬂe", due Obj ective measurement: The parameters of thermaL
to local code of practice for building8. Throughout |yminous and acoustic comfort were measured
the period of this survey, the thermostat tempeeatu concurrently in this survey. For thermal environinen
set-point of air conditioners in the lift lobbiesa®/ measurements, methods and specifications of canduct
maintained at 26°C and natural daylight was appliedield measurements are based on ASHRAE Standard
without artificial means. This is to achieve energy55[91, where parameters relating to human thermal
saving purpos€s! and to examine the comfort balance like air temperature, air velocity and tieta
perceptions of occupants. In order to comply with t humidity were measured at 1.1 m above the flocellev
provisions of fire safety requirements, the windasis and 1.0 m inward from the window of the encloséd i
the enclosed lift lobby were not opened for inté@ac  lobby. Upon observation made on users’ behavidhén

of external and indoor environmé&ft Nearly all of the  Iift lobby, most users occupied the two regions in
respondents entered the enclosed lift lobby from thbetween lift entrances, which are in front of &fintrol
administration offices and classrooms which were ai panels as indicated by block-arrows in Fig. 4 whigh
conditioned with temperature setting of 16-18°Cjlevh near to the measuring point. Air temperature was
others moved into from external environment whées t measured using electronic temperature sensor cthec
temperature may exceed 30°C. Therefore, the tesb the data logger. A precision digital-thermometers
subjects were assumed to have experienced su@amployed to measure the relative humidity. For
changes in surrounding temperature, illuminance andetermining the rate of air flow, a thermo-anemamet
acoustic level. with low friction vane probe attached was used.

The results obtained from questionnaire surveys Identification of luminance and acoustic levels ar
and objective measurements for thermal, visual ané@ssential in environmental comfort studies. In #tigly,
acoustic comfort are presented in this study. Botras natural daylight is available and being appiiethe
assessments were conducted concurrently. Pilotestud enclosed lift lobby, a digital luxmeter was applaslit is
were made to obtain useful information regarding th a suitable apparatus in checking and measurement of
dimensions and characteristics of the investigared. luminance level in the built environment. For
All information obtained from the pilot studies ged  measurements of acoustic level in this surveygeaigion
as guidelines for this research, such as placemgnt digital sound level meter which able to measureiwit
measuring devices and development of relevantange of 30-130 dB was applied. All the electronic
guestions for enclosed transitional space condition sensors applied are as shown in Fig. 5. The indoor
There were 113 individuals participated in thisveyr  environment was continuously measured and recorded
Only subjects who had stayed in the lift lobby feore  from 9.00 am-5.00 pm for each day of the surveyalhd
than 30 sec are invited to participate le survey, data were transferred to the portable computer.
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as shown in Table 2. During this survey being
conducted, two recruitment activities for new mersbe
from local students’ organizations were being oizech

on 10-Oct and 17-Oct of year 2008, which was
simultaneous with the field assessment in the sedo
lift lobby. The air temperature as measured wagiwit
23-32°C, with mean value of 28.1°C. The range of
relative humidity in the lift lobby was within 63d 78
and with the mean value of 72.6. As for indoor air
velocity, the measured value was from 0.1-0.20 and
mean value of 0.15 m sécreceived. An equation
derived by ASHRAE Handbook-Fundamenfalsis
used for calculation of mean radiant temperatuhesé

Fig. 5: Data logger and electronic sensors

Table 1: Rating scale for the subjective measurésnen parameters were recorded with the purpose of
ASHRAE  Work Acoustic  Luminance Acceptabilty Mcime ~ determining the operative temperature of the
scale performance level level vote scale investigated area. In some occasions, the maximum
3 ggl;ﬁl Irzlec:itrlillt o SQourlne(;what Iilen;s bright Aﬁiz%tsgpl)?ablegvﬂmer value of Operative temperature in the lift Iobb;seri

_ _ . change above 30°C, which exceeded the upper limit of the
1 slightly Much Noisy Bright Cooler  acceptable operative temperature range, recommended
0 neutral Very bright by ASHRAE standard %3, Similar to other tropical
;'v;rsn'ight'y countries, the highest indoor air temperaturesreth
+2 warm in a particular day are within 11 am-2 pm.
+3 hot ASHRAE scale of thermal sensation was applied

with presumption of people finding their thermal
Subjective assessment - questionnaire surveys: To  environment acceptable if they place their votethiwi
gain users’ perceptions of environmental comfortthe three central categories (-1. 0. 1). From thtad
subjective assessment which applying questionnairgbtained from field survey, it is identified thabst of
surveys were performed. The questionnaire conefsts the subjects found the thermal environment accéptab
several sections, where the first part is the sive  for them. Referring to Fig. 6, 72% of the subjestse
ratings on a variety of thermal scales and questan feeling comfortable with their thermal environment.
human preferences towards thermal comfort, as showBesides, 14% of the respondents indicated that the
in Table 1. In addition, the effect of thermal s surrounding was too warm and only 6% of them felt
towards work productivity of staff and student of a ‘cool’ or ‘cold’ during the survey. From the therma
educational institution was investigated in theldfie acceptability vote, 80% of the respondents werasad
survey. The following parts of the questionnairguiee  with the thermal environment, while the remainirfg o
participants to note down their perceptions ontligh  them found the conditions unacceptable. An 8%
intensity and acoustic level and possible effectr@ir  difference is identified between the acceptabilitte
work performance in the university. Several techhic and sensation vote, as some of the respondents who
terms were translated into the Malay languagelawal voted their thermal perception as “cold” expresteat
a better understanding for the respondents regati®n  such thermal environment is acceptable for themmFr
contents in the questionnaire. the results, it is clearly shown that a high petage of
In later sections of the questionnaire, test subje respondents preferred to be cooler in the lift jgbb
were required to note down their respectivewhere 58% of them claimed such. 36% of the subjects
demographics which included gender, age, heightindicated that changes in thermal environment ate n
weight, clothing, footwear, data and time when theyrequired, whereas only 6% of them stated that they
were being interviewed and finally acquired their prefer to be warmer.
opinions on the environmental conditions of enabse
lift lobby which are not covered in the questionrai Thermal sensation and work productivity: The main
purpose of performing this portion of study was to
RESULTS figure out the possible influence of extreme thdrma
conditions in the lift lobby for the study perfornee of
Thermal comfort evaluation in enclosed lift lobby: occupants. The respondents were required to nate do
The measured values of thermal comfort parameters atheir personal view on how greatly the extreme atim
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Table 2: Thermal comfort parameters and operagingerature

Thermal sensation vote Thermal preference vot Thermal acceptability vote
Date Top
(08) (°C) 3 -2 -1 0 1 2 3 Warmer  Nochange CooleAcceptable Unacceptable
17-Aug 27.34 0 1 2 5 0 1 0 2 3 4 9 0
13-Sep 27.31 0 0 3 2 2 0 1 0 4 4 7 1
21-Sep  27.95 2 1 2 5 2 0 0 1 8 3 12 0
10-Oct 28.01 0 0 3 4 8 4 3 1 6 15 17 5
11-Oct  27.80 0 1 2 5 2 0 1 0 6 5 9 2
17-Oct  27.66 0 0 2 7 11 8 3 1 5 25 18 13
3-Nov 26.66 0 1 0 3 3 2 0 0 3 6 8 1
4-Nov 25.89 1 1 4 1 3 1 0 1 6 4 10 1
Top: Operative temperature
g ?g efficiency. The percentage of respondents stated ho
70 atmosphere may cause much discomfort to them is

about 12% higher than similar effect from coldee.on
In general, absolute majority of the test subjedtich
constituted an average of 63% stated the thermal
environment has certain level of impact on theirkvo
performance.

Percenluge ol v oles ()
.
(=]

(-3,-2
Acceplable

1,041y

—
[N =N=1=]
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(12,13)
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Prefer warmer [
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Visual comfort evaluation in enclosed lift lobby: The
luminance factor in a building could have signifita
effect on human comfort, although it is not as lgasi
sensed by the occupants as compared to thermal
Fig. 6: Distribution of subjective thermal perceps  conditions. Referring to field survey performed by
vote Steward”, visual comfort may have certain level of
influence towards general comfort of students and

clorno change

Thermal sensation Thermal preference  Thermal acceptability

Thermal perceptions

100 amount of daylight as a possible influence upon
& gp behavior was notified. Natural lighting is availablia
3 0 windows in the location being surveyed, as solar
S emission into buildings is normally encounteredhe
B 10 tropical countri¢”. The enclosed lift lobby is installed
= 60 with artificial lighting, as required by local bdihg
Z 50 standards. Throughout this survey, only naturditiig
E from external environment was being applied and
g 20 8 Much measured. This is to reduce the energy consumpson
5 & Fairly operation of artificial light may increase required
5 20 8 Notatall cooling load” and to investigate the sufficiency of
To1o daylight towards providing comfortable environmémt

0 the occupants. There were no shading devices sach a

blinds or curtains for the windows.

Table 3 shows the results obtained from field
survey. The illuminance (Lux) level measured was
Fig. 7: Thermal sensation and work productivity within the range of 87-255, with a total averagetlie

of 165. This value is higher than the recommended
conditions may affect their emotions and workaverage illuminance levels by MS 1525: 2687where
productivity. Referring to Fig. 7, higher numbef o 100 lux level is suggested for entrance hall, lebland
respondents regarded cold environment would no¢ hawvaiting room. From Fig. 8, the acceptability rate o
any effect on their emotions as compared to hotespondents to the current illuminance environnient
environment, where 45% of them claimed such. Ia thi found to be 64%. Slight majority of the respondents
survey, 72% of the respondents considered hottepreferred to have lower illuminance level in the
environment to cause disturbance in their workenclosed lift lobby during the survey being perfed.
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Table 3: Visual comfort parameters and illuminafiag) level

Luminous response vote Luminous preference vot Luminous acceptability vote
Avg Highest Lowest
Date lux lux lux Less Very No
(08) level level level Dim bright Bright bright Deer change Brighter Acceptable Unacceptable
17-Aug 177 230 97 0 4 5 0 6 1 2 7 2
13-Sep 151 219 92 0 1 7 0 2 0 6 2 6
21-Sep 163 238 89 2 3 7 0 3 2 7 5 7
10-Oct 176 243 97 0 8 14 0 12 2 8 14 8
11-Oct 165 252 91 1 2 8 0 8 0 3 8 3
17-Oct 173 242 93 0 16 14 1 13 6 12 19 12
3-Nov 167 255 87 0 5 4 0 6 2 1 8 1
4-Nov 157 231 93 1 3 7 0 8 0 3 8 3
70 Visual perception and work productivity: A large
~ 60 _ (] portion of the respondents expressed that the pecte
; 50 unsatisfactory luminance level in the enclosed aegi
R may have significant effect on their emotions arathkw
= 0 productivity, even though most of them may not stay
E the area for long. An average value of 59% was
g 20 obtained for respondents who considered the lungsman
= 10 H conditions in the enclosed transitional space nitect
ol _ _ their work efficiency. As comparing the conditioof
Z 3 +2 = » 2 3z “too dark” and “too bright” in the investigated are
= =2 2235 E 5z most of the respondents stated that the darker
< £ environment may not have any notable effect onrthei
Lumincus work productivity, as shown in Fig. 9. Conversély%
Luminous Response  Luminous Preference  Acceptability of the respondents marked in their questionnaias t
Luminous Perceptions an environment with higher illuminance level mayéa

remarkable influence on their working performannd a
majority of them who claimed such selected that
influence towards their work productivity as “much”

Fig. 8: Distribution of subjective luminous perdeps
vote

1001
901
80

Acoustical comfort evaluation in enclosed lift lobby:
Noise is often being defined as unwanted sound. For
educational institution, the acoustic comfort ise oof
the important factors in ensuring proper delivefy o
events. For measurement of acoustic related paeasnet
it is suggested by Kruger and ZarHirthat critical
B \Much noise levels and the urban noise frequencieslghme
8 Fairly measured during peak hours. In this study, thécatit
“Notatall periods for noise level as observed in the encldisied
lobby were before office hours (7.30-8.00 am), agri
Dimm Too bright lunch hours (12.00-2.00 pm) and after office hours
Visual perception (5.30-6.00 pm). The focuses were placed on the two
former periods during the survey being conducted, a
Fig. 9: Visual perception and effect on work consideration on acoustic comfort for human exitimg
productivity working place was not applicable in this study.
The acoustical level in the built environment is
As luminous comfort without artificial lighting isften  difficult to be improved without large sum of funds
based on the brightness of environment and emissiothe improvement may required some level of building
from external daylight”, the luminous acceptability of re-construction and introduction of sound insulatio
respondents was based on the preference vote, whematerials. Besides, the external sources whicrable
subjects who prefer darker and no-change to théo create changes in acoustical level in the ttemsil
existing environment were termed to be satisfied. space are often difficult to be controlled.
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Table 4: Acoustical comfort parameters, sound pirestevel (dBA)

Mean Acoustical reception vote Acoustical atahility vote
Date Lowest Highest Sound
(08) dB (A) dB (A) Level Quiet Somewhat Noisy Actaple Unacceptable
17-Aug 43.4 67.5 45.93 7 2 0 9 0
13-Sep 43.3 66.8 45.33 6 2 0 8 0
21-Sep 429 67.5 46.52 5 7 0 12 0
10-Oct 43.6 68.4 47.35 10 8 4 18 4
11-Oct 43.4 67.9 47.04 7 4 0 10 1
17-Oct 43.0 69.2 48.55 15 13 3 25 6
3-Nov 43.1 68.3 45.60 6 3 0 9 0
4-Nov 42.9 68.6 45.71 7 3 1 10 1
100 100
90 — a0
= 80 —_
7 < 80
Z 60 2170
z ¥ < 60
S 40 5
2 3 0 50
: 20 Z 40
= 10 2,
0 ] [] 230
Quiet Somewhat Noisy Satisfied Unsatisfied 20
Acoustical reception Acoustical satisfiable lg
Acoustical perceptions Silent Noisy
. o . . . . Acoustic perception
Fig. 10: Distribution  of  subjective  acoustical
perceptions vote Fig. 11: Acoustical perception and effect on work
As the region being surveyed is a protected area productivity

according to UBBL: 1984, changes to the acoustielle ] .
are impractical and preference towards desirable The results from field survey are as shown in
acoustic conditions is not to be taken into accountFig. 10. Itis found that 56% of the respondentst

Koenigsbergeret al.”® affirmed that noise control in the acoustic condition as “Quiet” and only a hahdfu
the tropics is impractical and noted the conflieheen ~them selected the opposed option. Besides, it is
thermal and aural requirements especially in trapic observed that human occupancy level in the enclosed
climatic conditions due to lightweight constructiof  lift lobby has certain degree of influence on the
buildings. The results obtained from field surveg as  Perception of acoustic comfort, in which some
shown in Table 4. respondents termed the surrounding as “Noisy” durin
For objective measurement, the mean equivalentO and 17 October.
noise level which signifies the average value of th
resultant noise levels obtained from sound levelAcoustical effect towards work productivity: From
measurement was determined in daily basis. The meahe outcomes obtained from field assessments, afost
pressure noise levels were calculated based on thbe respondents stated that the acoustical conditid
equivalent noise level measured. The range of théhe enclosed transitional space plays some infeenc
measured sound level was between 40-70 dBA and thtewards their ability in performing their respeetiv
mean values within range of 45-51 dBA were obtainedasks. This is agreeable to the results of survey
in each respective day of the survey being conducte conducted in regions which are commonly occupied by
These values are within the recommended range -of 4%eople, where noise level and stress factor of meocis
55 dBA according to ARI Standard 885: 1888for  are correlatéd’. It is distinctly shown in Fig. 11 that a
such area. Most of the time, the sound pressurel levgood number of the respondents declared work
did not exceed 45 dBA except when the alert bell fo performance will not be affected by any means & th
elevators rang or when heavy vehicles passed hg. It surrounding is silent, which doubled as compared to
to be remarked that the difference in noise lewvel i number of votes for noisy environment. Meanwhite, i
about 3 dBA creates no significant influence onis identified in this survey that most of the pepfihd
acoustic receptions. noisy environment annoyed as such condition may
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affect the work performance of about 72% of themwhom did not feel comfortable with the “bright”
During this survey being conducted, some of theenvironment of the enclosed lift lobby and prefdrte
respondents entered the investigated region dpexadt  have darker surroundings. This proves that not only
hours and termed the immediate acoustical surrogndi insufficient lighting may have deleterious effech o
to have more significant influence than people gega human comfort in building®, but excessive natural
throughout other periods. Based on Fig. 11, anaaeer lighting as well. Meanwhile, another fact pointedm

of 53% of the test subjects alleged that the a@oust this result was natural daylight is sufficient iropiding
level in the enclosed transitional space may acaras visually comfortable environment to most of the
important factor in determining their effectivendss occupants of educational building while this survey

working and studying. being conducted. The higher percentage of subjects’
vote on preferring darker environment indicatedt tha
DISCUSSION luminance level in the enclosed transitional spiac®

be controlled. The work of Lét al.*® suggested control

Thermal comfort assessment: In this survey, a self- : ) . )
; . of luminance level may be made via shading devices,
contradictory phenomenon was discovered as a

o . plazing or by other means in high illuminance at@a
significant number of subjects voted on the utmos . :
point of the thermal sensation scale, but ratedr the provide a better thermally and visually comfortable

: nvironment.
perceptions as comfortable. More over, some of thg High luminance level in indoor environment is
respondents stated that the thermal environment IS N

acceptable to them, but preferred to be cooler/warm d to be gndeswable by some resp_ondents. Such
in the thermal preference scale. These findingeaef phenomenon is partly due to the high luminancel lave

the research done by Feriadi and W&hgwhere the external environment, which is common for teapi

people in the hot and humid climate generally prefecountrieg"’]. Reople who entered an indoor space frqm
external environment may presume that gloomier

cooler environmental condition. As shown in Table 2 urroundinas are more visually comfortable for them
the respondents’ thermal sensation move towards t}f‘% 9 y

warmer side as number of occupants increased in t es!des, another cause f_o_r obtaining t.hese reisutise
enclosed lift lobby. This shows that the human 0 higher number of participants who joined theveyr

occupancy level in the enclosed transitional region dur_mg_ Iur_lch hour (.12. am-2 pm) and ouFdoor solar
one of the major elements which greatly affect riradr emission into the bwldmg_ was extremely high. As t
comfort perception of occupants. This is mostly tle visual environment may mduce some eff_ect on work
the amount of heat generated by human B8dyhich performance, glazmg mgterlals are .to be introduced
in certain extent causes a rise in internal tentpezaof the fenestrations available for improvement and

the lift lobby during survey being performed. Besid sustglnabll|ty of huma}n \."SL.'aI comfort in the erseld
some underlying factors which possibly contributed tra_nsmonal are&’. This f|r_1d|ng proves to b_e a useful
this phenomenon, such as perception of human ig“!d‘? for energy gﬁlClency purpose  In t_rop|cal
crowded places and personal fondness within a ingild U|Id.|ngs, as operation Qf artificial lighting isotn
were encountered during the survey being conducte&?qu'red during certain period of a day.

These findings reveal that people in the tropics ar
generally more tolerant towards cooler surrounding
than the opposed condition and the work of Wong an

Khod*® in tropical classrooms showed similar results ; . .
in thermal preference. Besides, thermal comforypa  SPace. Differ from the commonly occupied regiore th
most possible factor which may cause changes in

more significant role in defining general human ‘c level is the h This |
comfort as compared to other environmental factors®cOUstic level Is the human occupancy. This is

This has proposed the importance of air conditioner €videnced in Table 4, where the environment was
controlling temperature within the enclosed trdosil ~ (€'Med by more respondents as “Noisy” when the
spaces. A concealed fact that leads to excessageus NUmber of occupants increased. ,

of air conditioning system in the transitional spmof A number of respondents also felt slightly
the tropical educational institutions is revealedi an  disturbed acoustically during peak hours. Alsogexal

opportunity for energy efficiency for such facilitgay ~ Sources such as vehicles’ sound which penetrated th
be looked into in the future. wall and windows in the transitional space, does no

affect the respondents much in terms of acoustic
Visual comfort assessment: A noteworthy occurrence comfort. This has suggested that people passiogdir
discovered in this survey was a portion of respatgle the transitional space in a building generally pess
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attention to the acoustical condition as compam@d tand more information can be gathered to provide a
other environmental factors. Similar results weremore statistically significant results. Besidesnitar
obtained from survey conducted in the occupied gpne work may be performed at other building transitiona

where the work of Chewet al.””! suggested that spaces with different features and usages to imatst
correlation between noise level and stress faciwrs the effect of environmental conditions on emotiafs

generally lower as compared to lighting level ararkv
size area. The percentage of influence for acalstic
comfort is comparatively lower than the results for
thermal and visual comfort, as people tend to plass
focus on the sound level of their surroundings. sThu

occupants.
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CONCLUSION

Field survey was conducted in the enclosed lift2.
lobby of a higher educational institution to invgate
the environmental comfort perceptions of occupants
and consequences of each environmental comfort
factors towards work performance. The environmental
environment of the enclosed transitional space iS.
equally important as the normally occupied spanemi
educational building, as some activities which fegu
human occupation are occasionally being carriedrout
such area. The findings prove that although pedple
not stay in the transitional space for long, the4.
environmental conditions do exert a certain level o
effect towards work productivity. It is identifidd this
survey that thermal comfort prevails over other fartn 5.
parameters in defining significance of effect todgar
occupants’ work performance in the enclosed regsn,
percentage of presuming influence for thermal, alisu
and acoustic comfort is 64, 59 and 53% respectively6.
Hence, more focus can be given to sustain thermal
comfort of travelers in the enclosed transitiorzdces
as it also forms a better opportunity in energy
efficiency. Besides, from the analyzed results,isit
proven that the thermal and acoustic comfort in the
transitional space is directly proportional to tbeel of
human occupancy per period of time, while visual7.
comfort is not affected with similar event. For shi
reason, good employee management system can be
proposed to control the level of human occupancy in
the lift lobby. The air conditioner temperaturetiset of
26°C and natural daylight are able to provide nuist 8.
the occupants with a comfortable surrounding, witho
much interference towards their work performance.

Further studies are recommended on determining
the individual perceptions of environmental condgort
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