Sr.L.Binhidi at als\bout a Sneeci-l Juesvioa of Local Discomfext
TTTect of Droucht., airflo. resulting eisher from ar cal or
natural ventillatieon in a closed space has & rather slow veloccity
in general, 0.}=0.25 mfs thaugh often cguses}certain loeal dis-
confort. 1s & result of tests earried aut in the Huagarian In-
-— gtitute -for Building Science Micreelimate Laboratory t?e PLV andf
TPD walues were determimed givqn in czse of }zmlnar aBd turbulen
airflos ranging between the abdve ncetion2d »ir velocity valuesz
the temperature limit ¥:lwves produciag airflew ranging fromlger
cieving »irflow ko disconfort.It was stated that turbulent air-

flow always ciunes more discomfort f.e. is more percivable than
linezr airflox.
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RESUME

9r.L.D0nhidi et sec comzarmons: uclgues suestions gnecinl de lf
cenc iicn d15coBIORE _cauces par le cou:anfer.ﬂgscourafs a*air ne
progukrsan une aerzlicn naunyeiie ou arflilgycllo dans une
pigce fermie ont une vitesse rilitivement petife - d*une vileur
€.1-0.25 m/s ~3miralement - mais oaliré cela causent ?e; plaintes
scconpagnuntes souveant par une sensation d{sconfur@.c eat an
Laboratoire icroclimatique @: 1*Imstitut Sciemtifique de}lg i
2onstruckizn ~ ot = ap cours dune sirie d'esgssai = 00 a d}£3n1
entre ces valeurs linites dc la vitesse d'xiy les valeurs FLiV

et FPD qui se montrent en cis &2 courant d'air turbulent et la-
minaire et les vzleurs lim tes de temparature d*=air d?nnantes
les influences de thermosenzibilits desagreables et d*observa-
tion du courant d’air. ©a a2 consiats, que le courant turbuleai :
est toujours plus désagreables ou plus observable gue le couran

© Td?air -laxninalre. -

KURZFASSUNG

Zohidi und mitirbeitersdinige spezialische Frage des druch-
3§&L{3r2233 verursachten Iohkalen Diskomfoytarefnhl.r?}: im cnta-
resc £ naturiiche und funsuilc aydg rggine;
tenenden Luftbesecunten sind von‘eine{ verh;ltnls?EBISr;oEz
Geschwindigisit; im allgemeinen ist sie 0.}-0.25 i s.f O i
dieser Lizencchaft rufen sie aver 9ft ortllcbg,niskgﬁquigoin
shesch‘erﬁen hervcr.11$t3§§ghgis ilzg:ssngilmfgEiﬁili&gtischcn

n linga Institu iir Bauxls e, =ik i
ﬁigogg?iiiﬁzhgﬁrchgcffhrt marde, ?estimmtc man die zwl?Chigndﬁgd
vorhererwihnten Luft;escbrindigkaztgren¢ﬁertcn,p;; Elmiﬁa 4
turbukenten Lufistrdauages enstandenen FLV und f&i d?:hrﬁahu;nws-
jenize Grenzverte der Lufttempesatur, bﬂf danen_ G &' M =
srenze und die Gremze des unangenchmen riirregefibls der >
strémung liegt. Bs wurde festgestellt ,da3 die TurbulentstrSmung
immer besser wahrgemomnen wird, als die laminare Lufistrimuong,
also die turbuleante Luftctrioung vwon dem Gesichtspunki des Tem-
peraturgefithls aus betrachiet 18t ungiinstiger sls die laminare.
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ABOUT A SPRCIAL GQUESTION OF LOCAL DISCOMFORT EFFECT OF LDRAUGHT
br.L.Bannidi, J.Besnys, A.Somogyi, G.Eintees
Hungarian Institute of Bullding Science

IntToguetion

Draught can be an important local discomfort factor that
may effect our sense of general well-being.Its effect has pri-
marily been analysed for relativeli greater air wvelocity - v =
= 0.3 n/s - while the influence of elewer air movement within
both dwelling heouses and public buildings is less well known.
Bven within this latter field of investigation the basic ques-
tion atill remains to be answered: is there any difference in
our perception of heat experienced under laminar or turbulsnt
conditions of air circulation, and if there is, what’s the de-
gree of difference involved?

The thermal comfort effect of draught has been dealt with
by many authors like e.g. Azer et al ‘1., Famger (2., McIntyrs
(3, 4, Dickson (5°, Fishman and Underwood 6., Pederasen 7,
but there are still several open questions. Such is among oth-
ers, the case we are investigating.

The article deals with a special qQuestion related to this
topic, the description of the laboratory analysis of the prob-
lem is given, Experiments were conducted in the Microclimate
Laboratory of the Hungarian Institute for Building Science.

Case study of the effect of slow air movement on thermo-
sensitivity

Experiments were conducted in a measurement space of Sx3a
basic area in our Microclimate Laboratory. The 3x5 m sized back
wall of the measurement space was divided into two section.Two
people at a time could sit bere next to the wall. Air circula-

tion originated from the back wall i.e. it was received hori-
zontally.

During our investigations short, 1,5 hour long exposition
was provided under 6 types of condition for both lamipar and
turbulent air movewment,participants sat facing the air current:

1. Condition of measurement: planned FMV = 31, v = 0,25 w/s,
t, = 29,4°C (temperature of the rooa}, I,y = 0,5 ¢lo

2. Condition of measurement: planned PMV = -}, v = 0,29 mfs,
t, = 25,5°C, I, = 0,5 clo

5. Condition of measurement: planned FMV = -1, v = 0,25 a/s,
%y = 21,3%, I,; = 1,0 clo

4, Condition of measuremesnt: planned FMV = -1, v = 0,25 wis,
t, = 17°C, I = 1,5 clo

2. Condition of measurement: planmed FMV = -1, v = 0,1 m/sa,
ty = 23,39, Iy = 0,5 clo

6. Condition of measurement; planned MV = -1, v = 0,1 w/s,
th = 19,49, 101 = 1,0 elo,

Duripg the investigation peried two or three casea were
studied, since after each seassion of 1,5 hour in the measure-
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i daptation area.
nts spent one hour in the &
;;:: :E:giegaigiﬁégg readgzst themselves and be prepared for

the next periocd of exposition.

The day of measurement began with the filiing ig 2§aq;:§:
tionnaires in the adngtatiozha§82{t§a§§322Fngogﬁpressure,
sured togethe )
;titgaggg :::czzgn time. During the end of the day these proce
dures were repeated.
ltiplication
ici ts were asked to work on some mu.Ll
blzggt;ggpgfve minutes in every half hour, while 2h§{n:t:£€d
Erothe measurement space. Their subjective heat pgrc gt on
Ein temperature was registered on & 12 point'scaog’studyins.
:imea. i P gimg w:ﬁesggﬂgybyhzigdggswhich were wom-
took in S u
Stx::;ntggrzgggr halfp:an. Within both groupslgalf gratggtgzgn
:‘ ipants were university students 1.e. of co asiatgd'of yes
lécagg 24 years of age, while the other half cons At
tired people i.e. woman were older than 55 and men

Investigation results .
Results of our investigations are the follows:

i ith subjective
lues were given in_accordance wi
8{ Eﬂgangnizn were the fixed (interrogated) valge%hgfpggi
;hgigzts subjective scale. However the CDP values wer

centage of dissatisfied belonged to this CTV values.

the perception

he mean value of votes about

5 8 ig/mgge::::? ;h:ae questions were asked 81mulzan:ggglgafith

gh aa concerned with heat sensitivity. Partic;pag g wers 12
osted to mark its value on a linear scale divide 1aK0 ot

%:ﬁis that ranged between insignificant to very sSign

ivi r perception)
for the so called sensitivity (or
al c/ugilgtagdﬂmagks the so called discomfort 1ég;§ar£igglgf—
::r:eépecially asked aboutlthg ungle;::zt::z:igivity D o
movement in relation TO E y
igzgsgie:%rthe following categories were introduced:

0]

- heat sensitivity does not deviate from normal'
- heat sensitivity deviates from normal perception,however .
- the effect of draught is not disturbing t

- the effect of draught is disturbing and
- slightly discomforting

i3
- discomforting

e from
+_] values were considered as vote reSiStiitgg igmbe dis-
of air movement, while values equal %o -2F:e§;es 1 - 4.
comforting. Further results are shown on Fig

Evaluation of measurement results

tures were
! te of the fact that lower tempera
“cnnp:ﬁéaﬁgdgpiyeclothingl @e: gg;s:ﬁgﬁggtw:izuggio§gegtfgg

i s lowe : _
alrhvgiggiz% :idoﬁﬁgbﬂ{ent air circulation (Fis.lfioglf£:r§?nd
b::tin further between laminar and turbglent %trr ’
ghat c%v values are less favourable for vhe latter.
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0 CTV value were obtaimd at 25°C for laminar airflow,
while for turbulent flow it was 26°C.

4% an airspeed of C,1 m/s CTV values bardly ever change,
and there is no significeant difference in these values for la-
minar or turbulent airflow.

] b./ Subjective declarations of heat sensitivity for an
airspeed of 0,25 m/s were as follows: (see also Fig.2

- in case of laminar flow they decreased from 1,5 to 1, for
temperatures between 18 and 30°C.

- for turbulent flow the basic value was

greater, (2), and th€
change was also more marked (1). : » @),

Values remained more or less constant between 19 and 23°C

at an airspeed of 0,1 m/s, though they were slightly greater
for turbulent flow.

c./ Figure % indicates that at an alrspeed of 0,25 w/s

the percentage value of people noticing air movement increases,
it being directly related to tempsrature rize.

Mgre precisely, it increased from 25 to 66%, between 22

and 24°C in case of laminar flow, and from 15 to 45 for tur-
bulent flow. :

4t the airspeed of 0,1 m/s perception ratio varied be-

tween 40 and 50% for both types of airflow, and it slightly
decreases between 19,4 and 23,4°C,

d./ Figure 4 depicts that under the given set of parame-

ters the ratio of people who consider airflow discomforting
changes as follows:

- the number of complaintes markedly decrease at an airspeed
of 0,25 m/s with the rize of temperature, for laminar flows

%t decreases from 65 to 20%,for turbulent flows from 80 to
0% .

- the percentage value of heat perception does not change with
temperature at an airspeed of 0,1 wm/s, it varies roughly be-
tween 30-35% for turbulent flows and 45-50% for laminar flows.

This follows logically since our thermosensitivity is more

favourable influenced by an increase of convective heat sdsorb—
tion,

Conclusions

1. People perceive (E) turbulent airflow more readily than la-
minar flows, hence the values obtained for subjective heat
sensitivity (CTV) and for air movement (LM) are greater,

and so is the number of declarations stating a feeling of
subjective discomfort (K).

2, The rize of temperature is accompanied in both cases of
turbulent and laminar flow bgms decrease in PMV values for
subjective heat sensitivity(CTV) and in general a similar
drop is noticable for the subjective perception of airflows

and in the number of those who consider these situations
discomforting.
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i E)} ai ent
umber of people notice (E; air movem
2 Howzv:r :'a%:‘;:tili‘zgs.There is a particularly sharg %gg::ase
%gtvgegeZZ and 24°C for both laminar and turbulen 8
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. Changes in the subjective thermal comfort vote (CTV) in relation to
room temperature (ty) in the case of different air velocity (v)
under laminar (L) and turbulent (T) draught effects.

. Changes in the votes about air movement (LM) in relation to room
temperature (tp) in the case of different air velocity (v) under
laminar (L) and turbulent (T) draught effects.

. Percentage changes in the number of votes perceiving airflow (E) in
relation to room temperature (tp) in the case of different air
velocity (v) under laminar (L) and turbulent (T) draught effects.

. Percentage changes in the number of votes about the discomfort limit
of airflow perception (K) in relation to room temperature (ty) in the

case of different air velocity (v) under laminar (L) and turbulent (T)
draught effects.




