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PREDICTING VISUAL COMFORT CONDITIONS IN A LARGE DAYLIT SPACE
BASED ON LONG-TERM OCCUPANT EVALUATIONS: A FIELD STUDY

J. Alstan Jakubiec and Christoph F. Reinhart
Massachusetts Institute of Technology, Cambridge, MA 02139, USA

ABSTRACT created in the laboratory or via controlled studies;
- o . however, there has been little work applying these
We present a method for predicting visual comfort metrics to real, daylit interiors (Rubi-o et al., 1994;
conditions of occupants in daylit spaces. Using an jakubiec and Reinhart, 2012). This research aims to

online survey, 67 occupants of a multi-story open yaligate the applicability of visual comfort metrics
plan studio space evaluated long-term visual comfort¢y, design by applying them in the field.

at their workstations irma substantially daylit space . .
y dayit sp To this end, the authors performed a comprehensive

which is known to have glare problems. Visual visual comfort analysis of the Harvard University

comfort simulations of each occupantOs specific . .
location were conducted and compared to the surveyGraduate School of Design studio spaces. The

results. Simulations included discomfort glare, analysis accounts f.OF .d.iscomfort glare probapility,
monitor contrast, visibility of the sun in the field of MOMtor contrast, visibility of the sun and direct
view and the presence of direct light on the sunlight on the workplane. The space is a five storey
workplane. It was found that combining all four terraced open plan arrangement that hous_es over 500
modes of discomfort analysis allows close agreementgraduate students. It features Cl.e restory windows a}nd
with occupant assessments ranging from 69% OffuIIy gla_zed north and south facmg walls. The studio
morning assessments up to 87% of afternoon SPace is known to have visual comfor_t problems
assessments. In contrafllowing current practice because each term students located in the most

by only considering a single source of discomfort offending areas erect their own shading devices. An

leads to under-predicting the glare problem. Only 29 online Survey ~was admlnlstered_ in - which 67
to 47 percent of significant visual comfort occupants part|c!pated who were e_lther comfortable
assessments in this study reecaused by a solitary or experienced discomfort from dathght.

type of discomfort. These findings show that visual The authors compare occupantsO reported visual
discomfort is often caused by multiple independent comfort assessments agaidgttailed simulations of
effects, which must be evaluated simultaneously for atheir workspaces. The resulting visual comfort

reliable visual comfort analysis. analysis detects when occupants will be
uncomfortable. It also relates to the spatiality of a
INTRODUCTION place, the time of occurrence and the primary causes

For over eighty years, visual comfort prediction has of discomfort. Therefore, the analysis constitutes
remained one of the Oholy grails® of daylightinghelpful clues to avoid discomfort problems during the
research. In this context, the authors define visualdesign of a building.

comfort as the absence of discomfort such as glarejn this paper, a review of existing discomfort metrics
insufficient visual contrast or the presence of visible is presented, followed by a detailed description of the
direct sunlight. The goal of being able to predict simulation setup and an analysis of results. From this
discomfort during design is to avoid it altogether. holistic analysis, detailed maps of occupant visual
With simultaneous growing interest in passive satisfaction at different times of day, categorized by
strategies to increase comfort and in greaterprimary cause and the intensity of discomfort, are
transparency of building envelopes, designers arecreated. The relative importance of discomfort glare,
more than ever in need of reliable metrics to assesseduced monitor contrast and the presence of direct
visual satisfaction in daylit spaces. sunlight in determining occupant satisfaction as
Most comfort analyses focuses on only one observed in this study are describe. In the discussion
parameter such as discomfort glare or the presence ofection, the importance of integrated visual comfort
direct sunlight. Such analyses tell only a small part of @analysis that considers multiple sources of discomfort
the story of perception in daylit spaces. Furthermore,is explored within the context of existing comfort
no annual metric exists to assess the visualPrediction methodologies.

satlsfact[on pf occupants in daylit spaces. As a resu“’DISCOMFORT METRICS

the application of visual comfort analysis to design
problems is seriously limited. A number of comfort In daylit spaces, there are several possible causes of
metrics have been proposed in the past that werediscomfort: discomfort glare, reduced monitor
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contrast ratios from reflected daylight, visibility of
the sun, and the presence of direct sunlight on the
workplane. Discomfort due to electric lighting is not
considered in this study.

Discomfort Glare

Discomfort glare is physical discomfort caused by
extreme brightness, contrast or both. Contrast is
defined as the weighted ratio of the size, location and
brightness of glaring light sources in a field of vision
when compared to the average visible luminance. In
our analysis, the Daylight Glare Probability (DGP)
(Wienold and Christoffersen, 2006) metric is utilized
to represent discomfort glare because it accounts for
contrast and brightness whereas other glare metrics
only account for contrast. Jakubiec and Reinhart
(2012) showed that DGP is the most robust of
existing discomfort glare metrics and the least likely
to give false positives. The specific expression of
DGP is described in Equation 1 below,
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where E, is vertical illuminance measured at the eye,
Ls is the brightness of a glare source with a contrast
ratio three or greater relative to the visible luminous
environment, figis the size in solid angle of the glare
source and P is the Guth position index which relates
the position of the glare source in the field of view to
human eye sensitivity. DGP evaluates in a range
between zero and one, representing the percentage of
people who would feel uncomfortable under a
specific luminous environment. For example, a glare
probability of 0.45 means an estimated 45% of
people would feel discomfort in such a lighting
situation.

Monitor Contrast

When light reflects from a monitor screen, the
observable contrast between pixels is lowered. For
specular (shiny) LCD screens, this problem is
exasperated by veiling glare, when bright light
sources are reflected in the monitor. The observable
contrast ratio between bright (high state) and dark
(low state) pixels can be calculated based on the
amount of light reflected from a monitor as shown in
Equation 2,
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where Ly is the high state luminance, L, is the low
state luminance and L, is the amount of reflected
light. According to ISO standard 9241-3:1992 (ISO,
1992), contrast ratios above three are necessary to
preserve readability. Later standards (ISO, 2008)
suggest contrast ratios as high as four are necessary
for a low state luminance of 10 cd/m?.

Direct Sunlight

Direct sunlight falling on the workplane or the eye
directly is likely to cause discomfort. IES standard
LM-83-12 suggests that illuminance from direct solar
exposure over 1000 lux will cause discomfort
(IESNA, 2012).

METHODOLOGY

Survey on Visual Comfort

A survey was conducted of the students seated in the
studio spaces of the Harvard University Graduate
School of Design’s Gund Hall at the end of the
Spring 2011 academic term accounting for the time
from January 24 until April 15. Students were asked
to select their desk using a numbered seating plan of
the school or the label affixed to their desk and to
describe in detail their visual satisfaction with the
space. Students rated their comfort during the
semester for three specific periods of the day:
morning, from 8:00BD12:00; midday, from 12:00D
14:00; and afternoon, from 14:00B18:00. For each of
these intervals, students ranked their comfort in one
of four categories: comfortable, perceptible
discomfort, disturbing discomfort or intolerable
discomfort. Students were also given the opportunity
to describe the cause or causes of their discomfort
and what actions they took in response.

Visual Comfort Simulations

A calibrated daylight simulation model was
constructed of Gund Hall in the Radiance simulation
engine. Radiance is a validated program created by
the US Lawrence Berkeley National Laboratory,
which employs a reverse raytracing algorithm based
on the physical behavior of light in a volumetric,
three-dimensional model (Ward, 1994). The model is
geometrically accurate including its context and the
glazing of nearby buildings.

In accordance with the comfort metrics section, each
survey respondent’s work area was the subject of
discomfort glare, monitor contrast and direct sunlight
simulations. DGP and monitor contrast were assessed
hourly from January 24 until April 15. DGP
predictions were made using the enhanced simplified
DGP (eDGPs) method (Wienold, 2009). The eDGPs
method substantially decreases calculation time by
using a Radiance-based daylight coefficient method
(Reinhart and Walkenhorst, 2001) to calculate
vertical eye illuminance and rendered images of
direct sunlight to determine contrast. Monitor
contrast ratios were predicted based on illuminances
calculated using a daylight coefficient method. In this
study, monitor reflectance was standardized based on
the average measurement of three monitor screens (a
Dell U2412Mb LCD monitor, a Lenovo Thinkpad
T520 laptop LCD screen, and a Lenovo desktop LCD
screen) at 5.4% diffuse reflectance. Ly and L, are
fixed at realistic assumptions of 80 and 10 cd/m’
respectively (Moghbell, 2012), yielding a default
contrast ratio of eight without the presence of
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reflectedlight whenused with Egation 2. Speular
reflections were not onsidered. Beause of thenany
small ckrestory winaws relativeto the size bthe
space, hte presence fodirect sunight is a tragent
phenomeon in GundHall for thase not seatedhear
the large North or South wirdows. Theréore,
visibility of the sunand the pesence of idect
sunlighton studentOsork areaswere simulagd in
six-minue intervals.

Weatherdata was aguired from a weather stion
approximately one WKiometer (0.2 mi) away from
the site for the perod of the sudy (Cambidge,
Massachsetts Wedter, 2012). Measured Ipbal
horizon#l solar irradation was coverted into drect
and difuse compornats using tle Reindl m¢hod
(Reindlet al., 1990) ad used as jput informatbn to
the Pere all weather ky model (Peez et al., 193).

Studied Space, GundHall Studios

The studlo space of Gnd Hall, potrayed in Figre 1
as a radering of tke simulation model, preides
desks fo approximatly 500 studets of architeture
and urba design. It isa five storeytiered spacéilled
with daylight, which @mes from @restory wilows
and lar@ floor-to-celing glazing at the northand
south eds of the spce. Studendesks eithe are
directly underneath the cleresiry windows or

Figure 1 A renderedmage of thaimulation malel
looking South fom the fourtHevel corne

Our simulation modelaccounts fomeasured @ble
window transmissiviy (Voit et al.,2007) and difuse
reflectarce values foropaque sugces in the gace,
describe in Table 1.The ceilingwas modeledising
a standat 80% refletance, as it &s inaccessile for
measureent purposg Electric Ighting is suplied
by louvered fluoresent fixtures, which are @ for
most hairs of the dy; however,discomfort from
electric Ighting is notconsidered irthis pape.

RESUTS
Survey Results

The surey received 94 responseef which 90were
valid. The 67 respotents who @ not expeence
discombrt caused ¥ electric licting are sidied
hencefoth.

Tablel
Measured Materid Properties
SURFACE

DESCRIPTION TRANSMISSIVITY

Clerestory glazing 0.142

North and south gizing 0.185

Dining hall glazirg 0.948
REFLECT ANCE

Concrete walls ad floors 0.243

Desk surfaces 0.541

Desk backs 0.776

Floor 0.070

Mullions 0.100

Cinder block walg 0.759

Handrails 0.048

Ceiling 0.800

Overall, the suvey results sggest a relavely high
dissatisfactionwith the spaceThis is repesented in
Figure 2, whch details the occupat-reported
comfort for eat of the thre intervals. Comfort is
represented bygreen and itolerable disomfort is
repesented wh red, a standard maintained
throughout thispape. As the buildingOs lerestories
face east, the morning lours yield the most
discomfort with 52.3% & occupants reporting
discomfort. Duing midday fewer usrs report
discomfort (369%), but theintensity ¢ reported
discomfort is the highest wih 9.2% of espondents
reporting intolemble discomért. This is Ikely due to
direct sunlight etering throgh the full glaing of the
sauthern faeade In the afernoon, disomfort is
further reducedss the sun moves to thewest of the
building whereltere are no imdows.
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Figure 2Histogram ofreported corfort

Predicting Long-Term Occupant Evaluations

With a complee set of disomfort glae, monitor
contrast and dect sunlight yisible andworkplane)
simulation reslts for eachsurvey respndent in
Gund Hall, it is possible to malyze the ingnsity and
frequency of dscomfort fran multiple causes. A
logical questionto ask is, how much discomfort
glare, reductiorof monitor cantrast or diret sunlight
must be experiaced in ordeffor an occupnt within
the space to baincomfortale? We foun that the
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percentge of occupid hours above certain cofort
threshotl has a stnog correlaton with reprted
comfort values. Anytime with aDGP value hove
0.3, clasified durhg a monent in time as
Operceptied (Wiend, 2009), pedicted maitor
contrastratio belowfour (Moghtell, 2012) or with
direct sinlight on he eye or dsk is condlered
uncomfatable for ths purpose. Owupants tenel to
be more sensitive todirect sunight and redced
monitor contrast, g factors of four and three
respectiely. This sasitivity to direct sunlightand
contrastwas also refleted in the stvey commets. It
was fownd that a ypical occyant experiacing
predictel discomfortglare for maoe than 13.% of
occupied time is likely to feel that a spae is
intolerally uncomforgble; howeverif direct suhight
is experenced a mer 3.4% of @cupied time the
occupant reaches tb same caclusion. It was
observedhat multipletypes of disomfort contibute
to the werall evaludbn of visual satisfactionin a
space. lgure 3 dooments theobserved redive
importarce of diffeeent discorfort causes. For
examplethe purple dts and dashlines in Figire 3
mark dscomfort glae 5.6%, low monitor caotrast
ratio 2.5% and diret sunlight 055% of ocapied
time. Ths results inan overall visial satisfactn of
Odisturrigd althougmdividual caises of discmfort
never rech a classifietion above @rceptible.O

0 4.5 9.0 13.5 % Occupied hours
f t— e e——
Discomfort Glare

and Overall Satisfaction Scale

0 1.5 3 45 % Occupied hours

: -
Monitor Contrast Ratio Scale

0 23

% Occupied hours
11 34
Direct Sunlight Scale
- Disturbing Discomfort
Perceptible Discomfort . Intolerable Discomfort
Figure 3 Scale of visual satisfaction by occ. hours.

Comfortable

Spatial Display of Results

Predictions using simlation resul¢ are compad to
the surey responsesgathered fom occupard in
Figure 4.Results areverlaid on aplan of theGund
Hall studio spaces showing all four levels
simultareously. Shaed areas indiagte desks thaare
coveredby the floorabove or shded by a cu®m,
studentbuilt shadingdevice. A smé circle is located
at each desk repremnting the occupant-reprted
spatial visual satsfaction ©lor-coded from
comfortdble (¢) to intolerable discomfort (e).
Surrourding each smicircle is a &rger shapedor-
coded acording to he authorOsrgdictions. Qicles
(@) indicate discorfort primarily caused by idect
light, squares [ ) indicate disomfort primerily

caused by reduion in monibr contrast ad triangles
(A) indicate discomfort caused prarily by
discomfort glare Perfectlymatched predtions will
appear as onediid color; hovever, overand unde-
predictions will be apparenby the colordifference
between the intgor circle ard the enclosig shape

During the moning (Figure 4A), the sathern and
eagern side of e buildingand clerestor windows
are exposed todirect sunlignt, causingdiscomfort
predictions dee inside the pace. Mida@y (Figure
4B), from 12:00to 14:00, iswhen the altitde of the
sun is at its gak. Thus, predicted disomfort is
primarily localized to the saihern side othe space.
In the afternoor(Figure 4C) predicted disomfort is
primarily concetrated nearte south faede and on
the east side o the buildig. This is lecause of
reflections fran the glazig of the reighboring
building and a#rnoon sun pnetrating fron west to
eas across thepace.

Ability to Predict Occupant Visual Satidaction

Table 2 docunents the padictive abilty of our
arelysis for eab time intervd when compred to the
suwvey results.Exact matcing to actualoccupant
evauations rages from 4% in the morning to
642% for the &ternoon pend during thesemester.
This may see low; however, the perentage of
maching within one comfor threshold isrelatively
high, from 68.7to 86.6 perent. This sggests that
simulations arecapable of tacking occupnt visual
saisfaction treds within a gacebut tha occupant
asessments varbased on psonal prefenaces.

Table 2
Discomfort Predicted by Analysis

MATCHING AFTER-
CRITERIA MORNIN G | MIDDAY NOON
Exact match 40.3% 64.2% 64.2%
Within one 68.7% 85.1% 86.6%
Over-prediction 47.8% 19.4% 11.9%
Under-prediction 11.9% 16.4% 23.9%

Most importanty, spatial greement beveen the
suwvey resultsand comfort predictions & overall
high. The moning visual satisfaction predictions
(Figure 4A) ilustrate disamfort throwghout the
spae with thenotable excption of deks that are
shaled. The ocupant reprted results seem to
corroborate thisanalysis. Milday discomdrt (Figure
4B) is localizedto the sout and east des of the
building. This esult is alsoclose to theoccupant
suveyOs result During the afternon many
occupants repdrcomfort ner the southen glazing
although our prdictions indcate the oppste due to
the presence ofiirect sunlidit. Potential easons for
this discrepang are discused in the following
sedion.
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Figure 4 Predicte semester-log visual satfaction catgorized by case comparetb actual reponse.

DISCUSSION

What des the abity for simdation to pedict
occupant visual satfaction in spaces meanfor

architectre, the buildhg simulation communityand
design?0One impact ighat designes have the lality

to evalte clear anafsis and spaél mappings bsed
on seveal potential causes ofdiscomfort. The
authorsCprocess carbe used toassess desig of
daylit spces for maknum comfet without the use
of operdle shading evices. The ame methodmgy
can be pplied to furnture and seatg layouts. face
layout hes a large mpact on visal satisfactio, as
visual dscomfort is dependenton the vieving

direction Building dmulationists currently hae a
large rok to play in his analyticaldesign proces as
there isnot yet a fully automatednethod to prduce
and evalate such meics.

The confort maps shown in Fgure 4 andthe
accuracyof predictedoccupant rgponses preseged
in Table2 show thathere is a reamable corredtion
between the autlrs® predimns of \vsual
satisfactbn and occuant-reportedvisual satisfation;
however,deeper undstanding of e significarce of
this resul is probablywarranted.

Using Multiple Visual Comfort Criterion

Occupah behaviour models sule as Lightsvitch
(Reinhat, 2004), OGP-based shding contrd in

Daysim (Reintrt and Walkenhorst, R201), the
Adaptive Zone (Jakubiec ad Reinhart,2012) and
IES standard M-83-12 (IESNA, 2012) all utilize
predictions of visual comfor. However,until now,
they have all boked at visal comfort through a
narow lens. Lightswitch bwers a skde when
greater than 50W/m? visible spectrumirradiation
falls on the wdkplane. DGPbased shadg control
implemented inDaysim clses theblinds when a
DGP probabiliy of at least0.40 is obseved. The
Adaptive Zone proposes amodification of the
Daysim DGP catrol method but occuparg have the
abiity to adaptby looking n directionswhere the
least discomfot is experénced. IES LM-83-12
suggests that l& shades sbuld be clesed when
grester than 2%of the spaceeceives direcsunlight.

The authors® selts in predéting visual discomfort
allow importantreflection onthe assumpbns made
by the aforenentioned models. Formost, we
challenge the us of a singlemetric for determining

comfort. Resuls at eachworkspace wre tallied
seqarately for eeh time inteval and for eeh type of
predicted discanfort that ocers for greatethan one
percent of ocacpied time. During the morning

interval, only 28.6% of wokspaces withpredicted
discomfort orighated fromone type ofdiscomfort
arglysis. Duringthe midday mterval whenthe sun is
higher, this pecentage incrases to 47.%. Finally,

during the afternon period aly 37.5% ofdesks with
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predicted discomfort are affected by a single type of
discomfort. This suggests explaining visual
discomfort with a single metric is inadequate because
several factors contribute to the assessment of
comfort. It is reasonable to infer that occupant
behavior models and comfort prediction methods
analyzing only direct sunlight or discomfort glare
will necessarily miss some periods of discomfort.

That single-metric models do not adequately quantify
discomfort in daylit spaces is further reinforced by
Figure 5, which compares hourly discomfort metrics
using temporal maps for two desks labeled ‘Example
1’ and ‘Example 2’ in the plans of Figure 4.
Discomfort glare probability, monitor contrast ratio,
direct visible sunlight, and direct sunlight on the desk
are displayed graphically with the horizontal axis
indicating the day within the survey period and the
vertical axis indicating time of day. The color scale
for each metric is calibrated such that dark red (m)
indicates a threshold at which discomfort would be
predicted by a typical occupant behavior model. In
these examples, all four causes of discomfort are
observed. Furthermore, for both example 1 and 2,
visible direct sunlight and direct sunlight on the desk
have morning and afternoon periods of discomfort.
These periods of direct sunlight are not entirely
correlated with monitor contrast ratio or discomfort
glare in example 1 and 2 respectively. Overall, the
students at both desks experience discomfort,
especially during morning and midday periods but
from disparate causes, suggesting occupant comfort
models that consider multiple sources of discomfort
are necessary.

1 Iﬂgﬂl”l“1i|l
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Visible direct sunlight

Occupant Vari ability

Occupants are highly variable in their assessments
under similar conditions. For example, the student
labelled ‘Example 3’ in Figure 4 reports disturbing or
intolerable visual discomfort for all three intervals
despite that during midday and afternoon his or her
neighbors are all relatively comfortable.

Adaptation

The student indicated by ‘Example 4’ constantly
feels more comfortable than our method predicts with
the primary cause of discomfort being a reduction in
monitor contrast. The view directions of each student
in the study were modeled as observed during the
start of the semester; however, over time some
students opted to use their side tables as the main
workspace. In the case of example 4, this means that
the student would face east rather than north.
Simulated images of monitor visibility and direct
sunlight for the two seating scenarios on January 31%
at 10:30, during the morning measurement period,
are displayed in Figure 6. By turning 90-degrees, the
student is able to avoid direct light falling on his or
her monitor.

A. Original view B. Adaptive view

Figure 6 Example 4 monitor visibility at
January 31st, 10:30 during morning survey period

=
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6 500
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I 8 B o 4 I o=
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21

24

4ns

Direct sunlight on desk

Figure 5 Comparison of predicted discomfort for two desks.

Values that might be associated with the closing of blinds are colored dark red (m).
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Students also adapted the environment to theirlSO 9241-303. 2008. Ergonomics of human-system

comfort needs. Student-built horizontal shading interaction Part 303: Requirements for electronic
devices were accounted for in the simulation; visual displays.

however, some students additionally erected vertical Jakubiec, J.A., Reinhart, C.F. 2012. The 'adaptive
shades during the sester, which were not zone' B A concept for assessing discomfort glare

considered. Predictions of visual satisfaction for throughout daylit spaces. Lighting Research &
students who built their own shading devices were Technology 44 (2) 149-70.

accordingly more prone to error. 42.9% (9) of the poghbell, N. 2012. New Model for VDT Associated

morning, 40.1% (4) of the midday and 44.6% (4) of Visual Comfort in Office Spaces. PhD

the afternoon predictions varying from the survey by disseratation, Department of Architecture,
more than one comfort threshold are accounted for Karlsruhe Institute of Technology.

by students who built custom shading devices. Perez, R., Seals, R. and Michalsky, J. 1993. All-

CONCLUSION weather model for sky luminance distributionN

Thi K sh hat it i ibl Preliminary configuration and validation. Solar
is work shows that it is possible to use current Energy 50 (3): 235-45.

visual comfort metrics to predict occupantOs long- . . .
term assessments of visual satisfaction in a compleﬁUbB.O’ M.,fCiuzl, A, .Gglrma,. A., and H|tat,. E. 1t9?j4'
daylit space. Our assessment explains, within one Alsclprg oor gar?)eslr;ic.egboi (gompara lve study.
comfort threshold, between 68.7 and 86.6 percent of pplie ) ptics 33 (34): o

polled occupant responses depending on the time of/0it; P, White, D., and Bummele, A. 2007. Gund
day. Spatial trends of discomfort show good Hall- Analysis of Envelope Performance and
agreement with reported occupant values. In this ~ Thermal Comfort. Transsolar Inc. report to
study, using a single cause of discomfort would have ~ Harvard University.

resulted in missing significant periods and areas of Reindl, D.T., Beckman, W.A., and Duffie, J.A. 1990.
discomfort within the space. It is reasonable to Diffuse fraction corretdons. Solar Energy 45
assume this is the case other spaces as well, (1): 1-7.

because discomfort glare, monitor contrast and theReinhart, C.F. and Walkenhorst, O. 2001. Validation
visibility of direct sunlight may occur independently of dynamic RADIANCE-based daylight
in any space. simulations for a test office with external blinds.
Energy and Buildings 33 (7): 683-97.

Limitations of Study , Reinhart, C.F. 2004. Lightswitch-2002: a model for
The survey data that is used to calibrate our semester-  anual and automated control of electric

long occupant assessment is the same data by which lighting and blinds. Solar Energy 77: 15-28.

the analysis is evaluated. An independent data set i%ard G.J. 1994. The RADIANCE Lighting
desirable for evaluation; however, the visual comfort S'imulation and Rendering System. Proceedings
metrics used to evaluate each hourly or six-minute of the 21st Annual Conference én Computer
time step are based on a wealth of research and graphics and interactive techniques, Orlando.
experimental data. Therefore, the authors suggest tha\tNienold 3. Christoffersen. J. 2006. Evaluation
the trends observed in this study are already metf’]Od.S’ and develo r,nen.t of a‘ new alare
applicable to the design of comfortable, daylit spaces. prediction model for daF;/Iight environments \?vith

The ability for occupants to adapt to a space is not S
currently considered in the authors® visual comfort t3h8? 7‘2339:7(?7(303 cameras. Energy and Buildings

assessments; however, simulated adaptation data is

available and will be included in future iterations of Wienold, J. 2009. Dynamic Daylight Glare
the study. Evaluation. Proceedings of Building Simulation

2009, Glasgow.
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