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Case Studies of Thermal Comfort for People
with Physical Disabilities

Lynda H. Webb, Ph.D.
Member ASHRAE

ABSTRACT

This paper presents the results of a comparative study of
the thermal comfort requirements of people with physical
disabilities and those of people without physical disabilities.
In addition, the study also identifies if present comfort stan-
dards set by Fanger's thermal comfort model can be used to
predict comfort conditions for people with and without phys-
ical disabilities.

Resudts indicate that when people with physical disabili-
ties are grouped and mean scores are used, their thermal
comfort requirerments may not differ from those of people with-
out physical disabilities. Results showed that subjects
responded as predicted by Fanger's thermal comfort model
with regard to the predicted mean vote (PMV). However, the
range of responses for people with physical disabilities is much
greater than that of people without physical disabilities at
predicted mean votes (PMV) of —1.5 (slightly cool) and 0
(newtral). This study considers each subject with physical
disabilities case by case. When considered individually, there
was little agreement between the subjects’ preferred environ-
ments. The relationship between actual votes and predicted
mean votes also varied between individuals and between envi-
ronments for the same individual.

INTRODUCTION

Thermal comfort requirements have been the topic of
formal laboratory and “field” research for more than 100
years, and much is known about comfort conditions for “able
bodied” workers in indoor environments. Little is known,
however, about requirements for people with physical disabil-
ities in tetms of whether requirements are significantly differ-
ent from those of people without physical disabilities, whether
current methods used to establish comfort conditions are
appropriate for people with physical disabilities, and the
extent to which deviations from comfort conditions affect the

Kenneth C. Parsons, Ph.D.

degree of discomfort of people with physical disabilities. The
answer to these questions may depend on the type of physical
disability, but this is also not known. For the purpose of this
study, people with physical disabilities were not grouped. The
disabilities included were not restricted to those conditions for
which physiological effects of the disability may be expected
to affect the thermal comfort requirements of the person. Since
little work has been carried out in this area, the study addressed
the question of whether or not people with physical disabilities
differed in thermal comfort requirements from those of people
without physical disabilities. The study did not make any
assumptions as to which disabilities would or would not affect
thermal comfort requirements. Methods of grouping subjects
with respect to thermal comfort requirements have yet to be
determined, and this study will contribute to the establishment
of such methods. The aim of the laboratory experiment
presented in this report was to address the above questions for
both male and female subjects. The results, as well as the expe-
rience in conducting the experiment, are intended to provide
insight into thermal comfort requirements, issues, and para-
digms relevant to a range of people with physical disabilities.

Thermal comfort has been defined as “the condition of
mind that expresses satisfaction with the thermal environ-
ment” (ISO 1994). The reference to “mind” emphasizes that
comfort is a psychological phenomena. It is, therefore, often
“measured” using subjective methods. Over many years,
empirical research has related environmental conditions to
physiological and subjective responses of subjects. Rational
analysis using equations for heat transfer between the clothed
human and the environment has been combined with empiri-
cal thermal comfort research to produce established methods
for predicting the thermal comfort, and degree of discomfort,
of people exposed to a wide range of environmental condi-
tions. This is the basis of Fanger’s (1970) predicted mean vote
(PMV) thermal comfort index, which is now accepted as ISO
Standard 7730 (1994).

Lynda H. Webb is a research associate and Kenneth C, Parsons is head of the Department of Human Sciences and a professor of environ-
mental ergonomics at Loughborough University, Loughborough, Leicestershire, U.K.
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The PMV is the predicted mean vote of a large group of
people exposed to the thermal conditions of interest who
provide a rating on the following scale:

+3 = hot
+2 =  warm
+1 = slighttywarm ...
0 =_ neutral . .
i -1 = slightly cool
.=2. = cool b o
-3 = cold s

For example, if the average sensation over the large group
of people was “slightly warm,” then the PMV would be +1:The

predicted percentage dissatisfied is related to the PMV afid is

based upon the individual variation of response for a given set of
conditions. A value of PMV= 0 is neutral and said to provide
comfort conditions with an associated predicted percentage of

Other relevant studies have been conducted by computer
modeling of human responses (Yoshida et al. 1988) and by the
relationship between cerebrovascular disease and indoorenvi-
ronments (Yoshino et al. 1993b). Girogi et al. (1996) provided
areview of “Responses of Disabled People to Thermal Envi-
. ronments.” Despite much information, they found a general
[ack of data on thermal responses that could be used to deter-
mine thermal sensation and comfort conditions They found
that “physically handicapped persons (poliomyelitis, anterior
acufta, “infantalis Cerebralis paresis, paraplegia, spina bifida
and quadnpleg:a} demonstrate thermoregulatory abnormali-
ties in the affected portion of their.bodies.” They suggested
that further dala were required to understand the cateoones of
the popuianon studied.

" The aim of this study is'to 1denufy the thermal comfort
requxxemeqts of people with physical disabilities. The work
presented-here describes a study ‘carried out with sixteen

__people with physical disabilities and sixteen people without

disntieied(PRD) of Sho-A PMV"f*l or-1providesaPPDof ~ physical disabilities. When the subjecté with physical disabil-

around 25%.
The PMV and PPD are ca]cujat;ed from a knowledge of
. the-so-called “six basic parameters,” Which' consist of air
temiperature, radiant temperature, airvelocity;and humidity of
" the environment, as well as the clothing and activity. level of -

the peoplé. This method was developed using college students

from the U-S. and Denmark; but compansons have also been
made with the responses from-the aged and- from botlr rmales
and females. However, there has been little research into ther-
mal comfon requlremcxm for peop]e w:th physical disabili-
Bl aSps. ST EAER  Secse=

People with physical- alsabilmes may differ " in~ their
comfort requirenients from people without physical disabili-
Ties for a number of reasons. It may be that the disability inter-
feres with the thermoregulatory responses of a pérson, such
" that vasoconsmct:on or vasodilation reactionsiare affected,
which means that temperatures may be abnormally high
or low. Sweating
other responses e method for coping with a disability may
also be, important. For example, some drugs will affect the
thennoreglﬂatory system, and technical aids such as wheel-
" chairs or artificial limbs may have consequences’ for thermal
comfort requirements. Psycholog,lcal issues Jmay also be
zimportant. Restiction in the ab:lity to move orreact jn another

ay also be affected, as may:shivering and

way may make deviations from thermal comfort conditions

more threatening than for those with fulk mobility.

There has been some research into the thermal comfortof
people with physical disabffities. These studies have largely
been conducted in Japan afid Hungary. Yoshida et al. (1993a)
report a joint-Hungarian-and Japanese study where fiftesn

people with physical disabilities were exposed-to a variety of
" thermal conditions in 2 thermal chamber. It was concluded
~that there were Eﬁ'erenqps in mezmo-physmloglcal responses
_between the disabled group and a cohtrol group. Risks of over-
heating\due to restricted sweating responses and ovcrcoolmg
due to dxsorders of the penpheral blood ﬂow were reported

“!

—between them and the subjects w:thout phys:cal disabilities.
However, !hcnmge of responses- vaned w:deiy For the group
""to evaluate thelr thermal comfortneeds on an tndmdual basis.
‘This-paper presents the expérimental procedure undertaken
and a case study on each mdmdual with a physical disability.

sy H¥asy - - -

METHODOLOGY' T i i RS

| Slxteen subjects with ;ﬂiyswal disabilities and-sixteen
subjects without physical disabilities were exposed to three
environmental conditions. The conditions were set to achieve
predicted mean votes of —1.5, 0, and +1.5thakis, slightly cool
to cool, neutral, and slightly warm to warm. These conditions

. were chosen to emulate both moderate and extreirié tonditions

that people may experience in indoor office-type énviron-
ments. Data were recorded every 1minutes over a three-hour
period on subjects’ subjective data and actual envu-omhemzl

. conditions-This. protocol was similar to the original expen-

ments used to derive Fanger’s (1970) predicted mean _\?ote and

predicted percentage dissatisfied (PMV/PPD) methodology.

The methodology was based upon that of an-earlier study by

Breslin (1995), which compared the thermal comt‘on requ:re-

ments of majesiand females. i
ottt L GG

Subject Details and Ergﬁaduras

i S, a

Thirtystwesubjects weré divided into twt groups, sixteen
people with-physical disabilities‘afid sixteen people without.
.-These groups were further subdividéd into eight male and
eight female subjects. The subjects with physical disabilities

" were selected from a local day center and others living within

a ten‘mile radius of the Iabomory People with a range of
disabilities were selected. Table 1 shows the characteristics of

- each of-these-sixteen subjects.

SF-98-4-2



TABLE 1

! Subject Characteristics
Subject -”_ Age Height Weight
Ceder‘ Dlsablllry = Gender | (Yrs) (m) (Kg)
Lifww Dlabeuc Heart Condition, Kndney TransPIam, Visually Impaired, Asthma Female 31 1.54 66.67
2 Strokes and Brain Surgery Twice Female | 46 1.76 95.26
L3 Er,lcepha.lms Female | 61 1.66 65.07
4 Left-Side Weakness, Wheelchair Ij'ser, Biackours Due to Road Tgafﬁc Female 26 u_sz 66.71
Accident 1994: Asthma  =ij.. ' ov el
. 5 |Injuries Dué to Road*Trffic Acc:de{ﬂ, Metal Work in Legs, \}Jhoclclmnljser Female | 46 160" _5_:1':‘.00
6 {spinaBifida ', G een  pan  fovERIEEY TUET g} g 122 54
. o Mu,lt:ple Sclerc-:s;g—. ye ) : 3 Female | 59 |Not Available | Not Available
FriedrichsiAtaxia | Ferale | 43 1.62 5789
Cetbral Palsy T Mtate | 32 . 1s0. | - 5906
10 |Neck Injury (Road Traffic Accident) % Malei | .40 1.76 5861
11 Gulllam-Barre“Syndromc o s of:mae | 67 ft 1 1012
12| Cerebral Palsy/Addisons Disease i i it . e o T 50.79
13 |Paralysis/Epilepsy (Road Traffic Accldcnt) T e A Male 129 | 15 T 81.99
14 |Blind (Road Traffic Accident) & ik : Bat” Maler ] 43# - 179 T ’m"‘loli.gZ
15 Wall_cipg/Eyesigm;,groblems, Diabetic;- _ Male. | 356 - 1.75 |- 8L78
16 Missingrbowg:,-Am;ﬂ.Ises Prosthesis’~ - N R ..._Male: ;; o 22 e 72 6415
TP B 1

Expenm#ntaF Design 9

t pehits 1

.Fpur groups, each consmtmg of eight ssbjeets (each group

m_ade up of two females and two males with disabilities and ™"

.two fernales and two males without disabilities), were exposed

g g, three conditions designed to emulate the neutral and

emme" conditions of an indoor office environment in a

by following-an incomplete block, 4 » 4 Latin squafé desngn

(see Table. ey g G
All subjectssat in’ stendard office ¢hairs with axms and

thin cushions, with a gap between the batk andthe seat of the

chair (estimated chair insulation of 0.1 clo included in clo

- -‘..,\

value) Subjects who‘hsed wheelchairs were asked to transfer
to the office chair. Subjects remained seatcd for three hours.
. Extternal work was assurfied to be 0 W/m?. The environmental
cpnditions were predicted using Fanger s (1970), thermal
comfortmodel: Table 3 shows the sik baslc parameters, plus
partial vapor pressure for the three conditions: 18.5°C, PMV

repeated measures design. The order of exposure was defined ' =~k slightly cool to codl; 23°C, PMV =0, Jeutral, and

29°C, PMV =+1.5, sllghtly warm to warm.
3

Cloth!ng Ensemhle.‘[he clothing en.gemble worn wes as
B fol‘l‘ows B i

T ) Ak

. Shut 65% polyester, 35% cottoft”

AR T

0 il TE L1

ikl * 2 s i & TABLE 3
LE2 o i Experimental Conditions Required
Subject Group Exposure Design— = -
. Incomplete Block, 4x4 Latin Square PMV T[T 15 | 0 | . +1.5
: gusn e T 16 e
ol i "'h'éq::l;diﬁon and Order of Exposure ; aglo.. iy 1(0.155 mZC!W}
. JBSCm.|  2¢C= | weaece | cofAciviy |t SimingaiREBEWMY
Group PMV-15 .. PMVO ..| PMV+Ls | s R - -
'_"___=u=$f'_— X . L e
A R 3 =i v=. 0.45 m/s a
B 3 2 | b 18.5°C 23°C 29°C
(& 3 2 1 th 50% 70% 50%
D 2 1 3 Pa 1050 2000 2050
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TABLE 4
Parameters of Environment Measured and Equipment Used to Measure Them -

Parameters Measured Equipment Used No. ; Probes Used
Radiant Temperature “Squirrel” Data Loggers, 8 bitand:12 bit 4 “Fhermistors Type U in 2 150 mm Black
' Globe
Air Témperature “Squirrel” Data Loggers, 12 bit, and Indoor Cli- 11 Thermistors Type U anﬁ A:r
matic Analyser Temperature .
Humidity Air Velocity Indoor Climatic Analyser 1 Humidity Air Velocity
Humidity (Manual) - .|Sling Psychrometer (Whirling Hygrometer) -+ |

»  Trousers: 65% polyester, 35% cotton

= Sweatshirt: 30% polycster 70% cotton
- Cotfon underwear: the subjects’ own

»  Cotton socks: the subjects’ own

s~ -Leather shoes:'the;s_'.ubjecls’ own

The clothing, including the chair, was estimated to have a
clo value of 1. :

Measurements and.Test Procedures .
Subjects arrived at the laboratory 30 minutes prior to the

experimental session. Identical clothing was provided to each .

subject. All subjects completed medical and consent forms.
Where the medical form indicated that an emergency proce-

dure may be required, i.e., for epileptic fits, asthma attacks,

and so on, a further emeréency procedure form was completed
and agreed upgn. At all times, figst-aid was available within
three minutes. The procedures and experimental methodology
were given Eﬂncal Clearance by the Loughborongh Unwer-
bh’y ‘Ethical Adviséry Committee in 1996. 5

“Once seated ih the ‘chamber, in°an upright but relaxcdm

position, the subjects watched an unrelated video for the dura-
"tion of the'Session, pausing every 15 minutes to complete the
subjective recording forms.
Subjective Measurements. Subjecnve questionnaires
were completed by the subjects at the beginning of the exper-

. imental session and every |5 minutes thereafter. The subjec-

.. tive scales used were as follows (seq: Appendix.A):
“1:% The sé%hf-pomt ASHRAE scale from® “cold”‘ t6-“hot”

(Pafsons F993); ~#:: i T 3
2. A three-point preference scale ‘warmu‘” “no change,”
and “cooler.” L

Ea '63

‘drvnecs ctickiness and drﬂnu-ht

e, SIS, L AT

‘4. Response of Sansfacnbnwmhﬁeﬂ:mnal env":ronmem_
i e Acceptaﬂce for Tomg-terin exp65Qn't fo the en@u:onment.

En\rlmnmenml Measuremenls. Environmental condi-
' tions were measured every minute over the three-hour session,
atanumber of points in the climatic chamber Table 4 lists the!
envnrohmentai parameters measured and“the related measur-
ing equipment used. Table 5Tists the eduipment iﬂed in the

climatic chamber, and Figure I'shows the layout of équipment -

4

in the climatic chamber. In addition;-air temperature probas
were also mounted around the ‘thamber at head height
(suspended from the ceiling in the middle of the room) on the
ceilmg, and on each-of the walls.

TABLE 5
Items of Equipment Used in the Chamber

. Four-point scales for:: oxpmss:on of thermal comfort, -

Item = i No.
Tables 1
{Stosls - g 5
Chairs 8
Carpet fuy 1
Television i 1
Video Player soa 1
B&K Stand 1

A RNt < TRE
.. RESULTS

The environmental conditibns diiring the experimental
sass:onswereachleve‘&asrequlréd by Fariger’ 5(1970) thermal

; :comfort model'to produoe predlcted mean votes of —1 5 0,and

£1.5. Table 6 presems the condmons achleved across all
sessions. ! e ) = Bl

Th&tbcrmal sensation scale used in the presemmon ofthe
results is the ASHRAE scale of “cold” to “hot,” 1 to 7. This

scale caqabs‘gqmpg;d directly with the measured predicted
Anud HY TABLEQ\"F\?

R N 17 || Emigenmmlcondwm

o o T [ T
Cla.. -.1.(0.155 m?*C/W) ... '
Activity Sitting at Rest (58 W/m?). ...

g= | - ta =

v, ] e e 0. 15.ms ’

. | 185°C=06 | 23°C£07 ._|% 29%C£0.38
tho_ | 50%=5 _ | 64%=10.. 499%'x 7
P2 -} _1050.. —.{__ 2000__}.. 2050-.
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e

Exp
o — / .

Figure 1 Layout of chamber. BK = measuring equipment;
~G = 150 mm globe; Exp = experimenter; M =

male; F
nondisabled.

Table

..mean vote thermal comfort index, as described in ISO 7730 -

_(ISO 1994) (Table 7).

" Thermal Sensation of the Groups

Taking into consideration the thermal sensation vote,

-sq0ver the last threg scores; of the three-hour experimental

sessmn, the mean pompanson showed that there was nossi ignif-
lya,nt difference (p>0 QS,) between the groyps thh and without
] ghsabﬂmes Flgu:e 2 illustrates the ovemll dy mean thmnal
show that people with physical disabilities gavea greater vari-
ationtin their responses and were less in agreement with each

= female; D = disabléd: N = -

:Qqndmo?; This gngbjgf easy. compqnson
‘als, their physical dlsabllmes and tﬁcir therma[ responses.

s TABLE7 ~* %=
Comparison of Sensatioh Vote ™
PMVand ASHRAE Scales
Y oVga, L Seﬁsatig;'” ' Tt A
“Sensation “Vote PMV ASHRAE
= s il -
|Warm = 1 s, Boum +2 6
Slightly Warm 5T T H 5
Neutral e B 0 4
Slightly Cool: e N Rk
cooly, ? R 2
Cold : 1 e 1

18.3°C PMVE-15)

st

Sensation Vole
—bd L s e O =]
-
|
I
|
I
H
]
[}
{
‘l;
a4
1
]
1
]
1
1
]
1
Jd
3
T
]
1
I

0 30 6 % 120 15 180

29°C (PMV = +1.5)

Toay
[ = Iy 5 RS i
T e e il TN i A A e v T B
16§ - FInay i
ol J»‘_: [ o igaitnsh r I Fn
2- 2 bt T by il
0 30" e 120 “Ho ™ s

.. Time n Minutes
1} .

4 i)’ Ddﬁblel ....... Non-disabwlle_ﬂ =L __PMV?

"li’):'.-L PO u e pe .

F igure 2 The actual megn vme (AMV) of overafl rbermai
; semanan for peop!e with physical disabilities
— compared w:{h :ho.gg 9f people, \g:;bout Pphysical
; _disabilities and the PMV for, the three
experimental conditions.. .., .
it & b

other’s votes: than ‘people -without physical disabilities at
18.5°C, PM¥=.—1.5; slightly‘cool to cool, and 23°C, PMV =
0, neutral<Thedituation 4s reversed-at 29°C,’PMV =+1.5,
slightly warmto warma, where people without physical disabil-

ities showed a wide range of response, (seg Figure:3).

ot

Indivldual Rasponsss

21 There was a wide2variation in the responses of the indi-

vidual subjects with physical:disabilities. Table .8 lists a
summary of each indiyidual’ sdgsponse o the environmental
yeen individu-

Each_subject’s ’overall body sensanon.;efponses also

B J yaried mdely Fjgures 4, 5, and 6 show the thermal sensation
responses of each persen,

n with physical dxsabp,igu;'s in each of
the th-ee condn}ons These grapqs show a general drift in
response to the actua[ environment ;oward that of the

5
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"M

Sensafion Vote |
Zmn W S vo

'Y

Wb Oy

-

Z—N W s

18.5°C (PMY it

ol

oL _'_' | —

- Non_Disabled

;ggg%g

B 16
+ Disabled

235C (PMV=0)

'_—__
=]

L

Wnw o 3!

" Non_Disabled

,_-Di'sabléd' )

© 29°C (PMV = +15)

] |

3
B |-
2

N=

1 T e T
Non Dlsabled _-Disabled

__Figure3 The range of the acrual mean vme (AMV ) aﬁovemﬂ thermal sensation for people with physical disabilities

i

compared with those of people without physical disabilities. {The shaded boxes show 50% of responses; T bars are
the ranges, solid line is the median, with o* being outliers.)
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TABLE 8

‘Summary of Individual Responses to the Three Environmental Conditions

i SF-98-4-2

Overall '
Subject PMYV Sensation” Preference | Satisfaction | Acceptability Comment
—

No. 1 -1.5 Neutral Warmer Yes Yes AMYV similar to PMV in cool
Heart Conc%mon. Diabetic, 0.0 Neutral Wanter Yes Vs and ncup'al conditions; both
Asthma, Kidney Trans- appropriate.
plant, Visually Impaired +1.5 Warm Cooler No No
No. 2 -1.5 Slightly cool  Warmer No No Preferred neutral condition,
Two Su?kes and Brain Sur- 0.0 Slightly cool Wacraer.: L°*5.¥es Yes AMYV = PMV.
gery Twice s o

+1.5 Slightly warm Cooler Yes :No
No.3 - =15 Cool - Warmer No No Localization at knee and feet.
Encephalitis 0.0 . Warm Warmer No No gv\( always warmer than

+1.5 ~  Warm Cotler ~No_ No
No. 4 -1.5 Cold Warmer No No Localization at knee and feet.
Left-Side Weakness. Preference neutral. PMV

. & Ni No ch

Asthma, Blackouts, Road X8 el —t- 2 c i 2 Xss Xs -1.5 very uncomfortable.
Traffic Accident +1.5 ‘. ‘Wamn* "~ “|} .Cdoler No No
No. 5 ~1.5 Cold Warmer No No Severe localization issues, no
Metal Work in Legs, Road ; satisfactory environment.
Traffic Accident 0.0 _ | Slightly cool Warmer No < Na.

+1.5- Warm Cooler No No,
No. 6 -1.5 “™I"_Slightly cool Warmer No No:  |Preferred neutral environ-
Spina Bifida ? . . ment, AMYV always warmer

] w | 3

0.0 arm Nochange [  Yes Yes.. than PMV.

+1.5 Hot Cooler No No
No.7 -1.5 Cool No change No No Preferred to be warmer. Only
Multiple Sclerosis 0.0 Neutral No change Yes. . No il?l;le response was in PMV

+1.5 " Warm Cooler Yes Yes

e - ] TS T
No. 8 -1.5"" ool Warmeér © No No Preferred neutral at PMV -1.5
Fredrichs Ataxia 0.0 Nawtrii No change Yes No a.nd +1.5; AMV=-2 and +3,
i.e., extreme response.

+1.5 Warm = Cooler No No
No. 9 -1.5 x Cool Warmer No No Preferred neutral, —1.5 for
Cerebral Palsy 0.0 5. Neuissl No chied gg‘ Yes ~ Yes short time, AMV = PMV.

+1.5 Warm Cooler No " No
No. 10 -1.5 | Slighitly warm Warmer | No No Neutral and slightly warm to
Neck Injury, Road Traffic o warm both acceptable. Local-
Accident a8 Hoe No changé e Y& iruion for below knee/feet.

+1.5 Warm No change Yes Yes
No. 11 -1.5 Slightly cool Warmer No No Neutral and slightly warm to
Guillain-Barré Syndrome ? warm both acceptable. Little

k] N

0.0 Slightly warm o change Yes No diff between condi-

+1.5 Slightly warm | No change Yes - Yes tions.
No. 12 -1.5 a1 | Slightly cool No ghange wi.Yes Yes All conditions acceptable.
Cf:rebal Palsy/Addisons 0.0 Warm Cooles Yes Yes AMYV always warmer than
Disease - PMV.

: SN +155 Hot - | ““Cogler Yes v Yes -
** = Scorea have been rouhted to nearest whole number. L TEGRPRL R ’ i : e is




Number of People Preferrlng "No Change” to the Environmental Condition

| Conditions for Which Subjects Voted “No6 Chune?’ Peoplé with PhySical Disabilities | People without Physical Disabilities
PMV =-1.5, Slightly cool to cool 2 0
PMV =0 and -1.5, Neutral and slightly cool to cool w3 0
PMV = 0. Neutral . 6 7
PMYV =0 and +1.5, Neutral and slightly warm to warm 3 2
PMV = +1.5, Slightly warm to warm 1 0
Always wanting the environment to be either warmer or cooler 1 6
All conditions— “no cliangé” prefened 0 1
There was little consistency in the preferred environment . REFERENCES

and the occurrence of localization issues. They occurred for ¢
r Breslin, R. 1995. Gender differences and thermal comfort

" .requirements. B.Sc. Final Year Project, Loughborough

different people across the range of environments. *._

bR

The relationship between subjects’ vo;&ffa‘ﬁa-i'b?edicted
mean vote also varied. Some sub_]ects; wvere consistently
warmer than the predicted mean vote across all conditions.

Some people matched the predicted mean vote in some.condi- .
tions and not in other conditions. Some subjects expésenced ;

a wide variation in sensation across a single session. ‘"

CONCLUSIONS

There were no significant differences found in the ther-
mal comfort requlrcm:nts of’ the  gToup of’ People with physxca]
disabilities and thé gréup of people-without physical disabil-
ities.

In the subjects tested, the people witki physical disabilities
had widely varying responses. In general, responses were in

the direction expetted; however, there was much overiap in

subjects’ responses betweén conditions.

It is, thergfore, necessary jp evaluagg thg needs of people
with physical disabilities on an individual case-by study
: It is pmpased that ﬁu‘therworkneedstotake place to eval-
uateona Iargd' scale whethier people with physical disabilities
mpy be categorizedrin orde;"to model their-thermal responses.

|&-‘.' e -
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3. Please indicate on the following scales how YOU feel NOW.

Very Uncomfortable

Uncomfortable me—

Slightly Uncomfortable

Not Uncomfortabje e

4. Are you satisfied with your thermal environment NOW?

Very Dry | Very Sticky Very Dranghty ===
ny T A — Sncky D[Z.ngh[y ——]
Slightly Dry ===y Slightly Sticky Slightly Draughty s
Not Dry Not Sticky Not Draughty s—
Please Tick ¥
Yes No
Yes No

5. Would you find this an acceptable environment to be in everyday

6. Please give any additional information or comments which you think are relevant to the assessment of your thermal environmenit

now for example, draughts, dryness, clothing, etc.

12

Now please hand this form to your experimenter

Thank you.



