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rt. INTRODUCTION

  Thernial comfort  investigations  have been carried  on  in  Hungary  fronz the  second

half  of  the  
'70s,

 chiefly  in  laboratories,  with  living  hunians and  ther]ial mani-

kins.

  The  most  important  series  of  measurements  have  been  made  in the  following fields

-
 coniparsion  of  different  heating  systems  from  the  point  of  view  of  theriral coni-

   fort, energy  eonsunption,  and  local  discomfort,

-
 deterniination  of  different elothing,  aniong  them  e.g.  the clo  va]ues  of  polar

   suit,

-
 comparsion  of  different  sunshine  protection  solutions,

- 

'checking
 of  differenrt kinds of  ventilation,

-
 exarnination  of  the  thermal eomfort  conditions  of  disabled persons.

2. wtET[HODS

  Examinat;ion  rnethods  can  be divied into  three  niain  types

-  laboratory  exann'nations  on  living  subjeets,

-  site  exann'naJtions  on  ]iving subjeets,  and

-
 exanrtnations  on  maniquins.

  Measurements on  rranikins  can  actually  also  be  divided  into  laboratory  and  site

ones,  but  there  was  no  difference  in  the  measurements  (methods) in their eases.

2.1. Laboratory  exannnalJions  on  living subjects

  The  "classical"  methods  of  therma1  conifort  exem ±nations  in lal]oratQries  on  ltving
subjeets  is well  known  from  many  resea[rchers  G,agge, Rohles,  Fanger, Wyon ete.).

The  Hunga[rian  method  has  not  essentially  changed,  but  there  are  differences in
some  points of  view.  The most  important  ones  are  sun'mied  up  as  fo]lows:

a/  selection  of  the  subjects  and  the situations,

bl adaption time  for the  measurements,

c/  duration  of  measurements.

  ad al  Seleetion  of  the  subjects  is always decided  by the task. If the  exanina-

tion  of  general  thernial eomfort  parameters  is  almed  aj, the  measurements  are

always  rnade  utth college  age  young  ones  and  subjects  above  60. If the optima1  or

still  acceptable  therma1 cornfort  paJr'anieters in case  of  certain  surroundings  or

activities  is to be determLned,  then  either  the  real  surroundings  a:re  sinMlated,

or  subjects  who ¢ arry  out  such  types of  activity  in  real  li£ e  a[re  seleeted.  Thus
e.g.  when  exanifining  offiee  surroundings,  eimployees  in  adnnnistra7tion  a[re selected,

and  a  real  offiee  situation  were  sinvalaJted.
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  ad  b/ The examination  means  for the subject  in  the experiment  a  stress  effect

in  any  case,  whose  loosening takes a  longer ttme. Therefore the subects  a[re  rr]ade

to practice the measurements  for  a  day  or  two and,  though the  measurements  are

taken  during this  time,  too,  in  the final  evalutton  these data  are  not  taken  into

consideration.  In the nnjority  of  eases  there is a  significant  difference between
the paranieters  of  the  initial  stage  and  those  of  the  already  practiced  activities.

  ad  c/  In deciding the time of  n'ieasurement  the daily bioryiJhn and  the duration
of  the real  activity  is always  taken in  consideration.  Therefore,  as  a  rule,  the
exaniinations  extend  over  the  full time  of  a  shift,  usually  6 to  8 hours.  The
exaniination  data  ere  not  measured  consinuously,  with  fixed  sensors,  but  momentary

measures  are  fixed a7tJ intervals  of  a5-30 niinutes.

2.2.  Site exaniinart;ions  on  living subjeets

  Aim  of  such  exaniinations  is

-
 either  the determination of  initial  basic values  for the 1atboratJor'y examina-

   tions, or

-  site  checking  of  laborai]ory  exarninations.

  In  both  cases  the  exaniinations  were  niade  with  dateiled  thermal  technology,
partly with  physiological,  subjective  therma1 comfort  and  psychology  in connection

with  living subjects.

  In  the  course  of  exarninations  of  thema1  technology it was  usual  to measure  the
temperature of  air  and  its distribution is space,  the surface  temperature of

bordering structures,  the globe  temperature,  the rela:t;ive  humidity and  velocity

of  air.  This  instrumental  measuring  technology  ineludes  further  the  Comfy-test
measurements,  as  well  as,  in  a  given case,  the  checking  of  the  consumption  of

heating or  cooling  energy,  too.

  In the course  of  exarninations  on  living subject  pa]f'tly the physiological  paJf'a-
meters  of  the subjects  (skin temperature, blood pressure  etc.),  partly  the
subjective  data  of  the  subjeets  were  taken  by using  various  types  of  questionnaires
and  test papers.

2.3.  Exarninations  with  thernial nianiquin

  In the exan/inations  a  SIBMAN type nianiquin  built in  cooperation  wtth  Swdedish
experts  and  with  the help of  UDIIDO was  used.  The deseription of  such  type of

nianiquins  and  n]ode  detailed dal]a can  be found in numerous  professional  sources.

  Among the measured  datJa it was  chiefly  the hea;t transfer of  different  parts  of

the body, the insulating  ca[paeity  of  the  clothing  in  clo  value  and  the  EHT] value

ealculated  for the  therrral sourroundings  was  used.  B, 2,                                                        3]

3. RESULTS ANI] DISCUSSION

  The  exarninartions  results  and  their  evaluation  for the five topies mentioned  in
the Instroduction are  individually  sunmied  up.

3.1. Comparsion of  different heating systems  from  the point  of  view  of  thernial

      conrfort,  energy  consumption  and  local  discomfort.  [4, 5, 61

  In these  exaninations  the  basic prineiple  already  n]entioned  in the Introduction
was  applied:  a  combimation  of  examinations  with  nianiquins  and  living subjects.  In
the  course  of  nianiquin  examination  the heating solutions  which  air'e most  favourable
for  the  hea;t transfer  of  the  hurran body  and  the energy  consurnption  were  determiined;
afterwards,  these  parameters  were  used  for the  series  of  examinations  on  living
subjects.
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  It is characteristie  of  HungaJry that

- up  to recent  yea[rs the panel-type  buildings  niade  of  house-faetory  elenients  were

   widely  used,

-
 ;hti2h2?al.X'igEl:I,Iig?".:a,g::･zzOg,s:fi2･,gE:･gAil･x,d?s!r.k:t.sh:･gtgl?:iei%'pffg.was

  This resulted  in  several  cases  in users'  eomplaints  classed  aniong  the types of

asynrmetric  radiation  as  a  local  disconifort  factor.

  In the  course  of  exann'nations  extending  over  radiators,  panel-hea;ters,  ceiling,

floor and  side-wall  heating systems  it was  ascertained  tha7t the  heating  systems

where  radiant  heat transfer ls  the doniinant elemenrt  are  of  the most  favourable
charaeter.  A comparsion  of  heating systems  in this way  also  gave  possibility  for
the  compa[rsion  of  energy  eeononty.  Investiga7tJions of  this  eharaeter  have  also  been
niade  in  Hung4[ry wLth  the coopera7tiion  of  researchers  from  other  countries.

  As for  the dranght  factor,  we  par-tly niaxle  measurements  of  lairri.nar and  turbulent
atr  flows to get  a  thorough checking  of  internaJtJional values  in  this eountry,

partly  we  determi'ned the perrrri.ssible and  eeceptable  alrflew-atr  veloctty  values

for different airheating  types.

3.2. Deternrtna;tion of  different clothing,  an'iong  them e.g.  the clo  values  of

      polar  suit

  Son)e of  the examinaiJions  served  the  deternrtna:tion of  classical  clo  values  (e.g.
the. real  elo  values  of  the "East

 European  businessnian's clothing").  A seperat;e

group  of  the exarr  tna,tions was  given  by the special  cases,  such  as,  e.g.

-
 the  determination of  the  real  elo  values  of  the GI]R polar  suit,  [7]
- the exarnination  with  the  aim  of  determining  the  wearing  comfort  and  clo  values

   of  Sudanese naiJional  dress.

3.3. Compa:r'sion of  different  sunshine  protection  solutions  fe]
  Site  examinaJtions  with  nianiquins  were  made  for Vienna Technical  University in

passive  solar  houses  for the  comparsion  of  different sunshine  proteetion  solutions

as  well  as  on  various  sites  in passive  solar  houses  differing  frQm  those  in
Hunga[ry.

3･4･ checking  of  different kinds  of  vehtna't;ion  EiiS
  These  exan]ima;tions  in effect  formed a  part  of  the  draught nieasurenients  deseribed
earliner  in  point  3.1.; n]a[king  a  comparsion,  e.g.  of  the  blow  of  air  under  the
windows  and  on  the opposite  walls  in the case  of  air-heatJing,  their influenee  on

the  hea7t; transfer  of  the  hun2an body  and  the ehanges  in such  cases  of  the subjeeti-

ve  comfort  feeling  of  hunians.

3.5. Examination  of  the  thernial eomfort  conditions  of  disabled  persons  IfiO, la

  In recent  years  a  new  field  of  investigalJion  has  appeared  for  the  case  of

disa:bled people  to determine  the permissible  optimuni  interior  air  and  opera7tive

temperature  values  from the  point  of  view  of  thernial comfort.  These investigaJtions
were  ca[rried  out  in cooperation  with  Japanese researchers,  and  are  in  fact  still

goSeg x:.g,g)e,gln,g;:g,.;h.?t.gox.gi:gRhieg.;gE;:.:g,i:,li, :gX,":ggs..:aEg g,o 2",g";i.,,
result  of  the  series  of  examinaiJions.
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