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The p r e s e n t  p a p e r  d e s c r i b e s  a d a t a  c o l l e c t i o n ,  t h e  

"Refe rence  Year" ,  e s p e c i a l l y  s u i t e d  f o r  compute r i zed  

c a l c u l a t i o n  of i n d o o r  c l i m a t e  and p r e d i c t a b l e  y e a r l y  

r u n n i n g  c o s t  of h e a t i n g  and a i r  c o n d i t i o n i n g  sys tems.  (l). 

The "Refe rence  Year" c o n t a i n s  8760 h o u r l y  v a l u e s  of 

t e m p e r a t u r e ,  h u m i d i t y ,  r a d i a t i o n ,  wind,  c l o u d s ,  a i r  

p r e s s u r e  and o t h e r  wea the r  d a t a  a s  w e l l  a s  d a i l y  v a l u e s  

of p r e c i p i t a t i o n ,  d u r a t i o n  of s u n r a d i a t i o n ,  e t c .  T o t a l l y  

more t h a n  130,000 v a l u e s  of 34  p a r a m e t e r s  a r e  g i v e n .  I t  

i s  w i t h  few l i m i t a t i o n s  c o n s i d e r e d  v a l i d  f o r  Denmark, 

e x c l u s i v e  t h e  Faroe  I s l a n d s  and Greenland.  

The p r i n c i p l e s  f o r  s e l e c t i o n  of such  d a t a  c o l l e c t i o n s  

a r e  d i s c u s s e d ,  a s  w e l l  a s  t h e  p o s s i b i l i t i e s  f o r  expanding 

t h e  g e o g r a p h i c a l  a r e a  f o r  which t h e y  c a n  b e  made v a l i d .  

Examples of  t h e  use  of t h e  "Refe rence  Year" a r e  i n c l u d e d .  
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I n t r o d u c t i o n .  

A number of compute r i zed  c a l c u l a t i o n  methods e x i s t  t oday  , 

f o r  d e t e r m i n i n g  man ' s  a r t i f i c i a l  env i ronment .  E s p e c i a l l y  
many methods a r e  i n  u s e  f o r  t h e  c a l c u l a t i o n  of t h e  room 
( t h e r m a l )  c l i m a t e ,  a i r  c o n d i t i o n i n g  l o a d s ,  and a n n u a l  c o s t s  
of  h e a t i n g  and c o o l i n g .  The e x i s t i n g  methods a r e  p r e s e n t i n g  
most  d i f f e r e n t  r e s u l t s ,  depend ing  on t h e  b u i l t - i n  s i m p l i -  
f i c a t i o n ~  of t h e  methods ,  and and of c o u r s e  on t h e  a p p l i e d  
w e a t h e r  d a t a  which a r e  sometimes a l s o  b u i l t - i n s  of t h e  methods 
( 2 ) .  

F o r  t h e  comparison and e v a l u a t i o n  of t h e  d i f f e r e n t  methods 
s t a n d a r d i z e d  w e a t h e r  d a t a  would b e  d e s i r a b l e .  Even f o r  t h e  
c o n s u l t i n g  e n g i n e e r  and o t h e r s  who a r e  c o n s t r u c t i n g  b u i l d i n g s  
and a i r  c o n d i t i o n i n g  s y s t e m s ,  s u c h  d a t a  would b e  v a l u a b l e ,  
and t h e y  would a l l o w  a  compar ison  of p r o j e c t s  made by d i f f e -  
r e n t  a r c h i t e c t s  and c o n s u l t a n t s ,  

Most c a l c u l a t i o n  methods u s e  o n l y  a  s m a l l  number of  w e a t h e r  
d a t a ,  i , e ,  c a l c u l a t i o n s  u s i n g  and g i v i n g  h o u r l y  v a l u e s  under  
p e r i o d i c - s t a t i o n a r y  c o n d i t i o n s  f o r  a  c l e a r  o r  an o v e r c a s t  
d a y .  For  a s p e c i f i e d  b u i l d i n g ,  however ,  i t  i s  o f t e n  r a t h e r  
d i f f i c u l t  t o  d e t e r m i n e  which t y p e  of w e a t h e r  w i l l  b e  most  
c r i t i c a l  o r  t y p i c a l  ( 3 )  . 
F o r  many methods ,  t h e r e f o r e ,  i t  would b e  p r e f e r a b l e  t o  u s e  
a whole  y e a r ,  g i v i n g  a s  r e s u l t s  s t a t i s t i c a l  i n f o r m a t i o n ,  
f r e q u e n c i e s ,  e t c .  With h i g h  s p e e d  computers  t h i s  i s  v e r y  
w e l l  p o s s i b l e  even  from a n  economic p o i n t  of view.  

The " R e f e r e n c e  Y e a r ' Y s  a  d a t a  c o l l e c t i o n  g i v i n g  h o u r l y  
v a l u e s  f o r  8 9 6 0  h o u r s  o f  d r y  b u l b  t e m p e r a t u r e ,  h u m i d i t y ,  
d i r e c t  s o l a r  r a d i a t i o n  and d i f f u s e  r a d i a t i o n  from t h e  s k y ,  
w ind ,  c l o u d  m o u n t  and c l o u d  t y p e s ,  a i r  p r e s s u r e ,  e t c .  
F u r t h e r ,  i t  g i v e s  d a i l y  v a l u e s  of  p r e c i p i t a t i o n ,  d u r a t i o n  
of s u n  r a d i a t i o n ,  maximum and minimum t e m p e r a t u r e s ,  e t c .  
( F i g .  1.) . G e n e r a l l y ,  a l l  a v a i l a b l e  w e a t h e r  d a t a  have  been  
i n c l u d e d ,  even  when t h e i r  u s e f u l n e s s  f o r  e n v i r o n m e n t a l  
c a l c u l a t i o n s  c a n n o t  be  s e e n  j u s t  now. 

t i o n  d a t a .  

The " R e f e r e n c e  Year"  h a s  been  s e l e c t e d  a f t e r  t h e  main 
m e t e o r o l o g i c a l  paramet .e rs  which i n f l u e n c e  t h e  i n d o o r  c l i m a t e .  
I t  s h o u l d  be  a s  n e a r  a n  a v e r a g e  o r  normal  y e a r  a s  p o s s i b l e .  
The p a r a m e t e r s  used  f o r  t h e  s e l e c t i o n s  a r e :  

a .  d a i l y  mean d r y  b u l b  t e m p e r a t u r e  
b e  d a i l y  maximum d r y  b u l b  t e m p e r a t u r e  
c .  d a i l y  sum of shor twave  r a d i a t i o n  on h o r i z o n t a l  s u r f a c e .  

I t  was f o u n d ,  t h a t  t h e s e  t h r e e  p a r a m e t e r s  were s u f f i c i e n t  t o  
d e s c r i b e  t h e  w e a t h e r  s i t u a t i o n  w i t h  r e g a r d  t o  t h e  p roposed  



u s e  of  t h e  d a t a  c o l l e c t . i o n .  

For  c o o l i n g  l o a d  c a l c u l a t i o n s  t h e  c o n t e n t  of  humidi ty  i n  t h e  
a i r  w i l l  a l s o  be of  impor tance ,  and s o  w i l l  t h e  wind speed  
f o r  t h e  h e a t i n g  Load c a l c u l a t i o n s .  For  Danish c o n d i t i o n s  it 
w i l l  v e r y  o f t e n  b e  p o s s i b l e  t o  a v o i d  mechan ica l  c o o l i n g ,  and 
i n  such  c a s e s  t h e  humid it.^ w i l l  be  of minor impor tance  d u r i n g  
t h e  summer. 

F u r t h e r ,  t h e r e  seems t o  be some c o r r e l a t i o n  between t h e  n i q h t  
minimum t e m p e r a t u r e  and t h e  dewpoint  ternperac:-[re. 

The  win2 shows such  g r e a t  v a r i a t i o n s  l o c a l l y ,  t h a t  a  s e l e c t i o n  
a f t e r  wind d i r e c t i o n  o r  f o r c e  seems u n s u i t a b l e .  Both wind 
and humid i ty  are,e, however,  ccbnsi&tered i n  an  o t h e r  way. I 

The s e l e c t i o n  a f t e r  c) d a i l y  sum of r a d i a t s  O I L ,  have caused 
s o m e  problems which w i l l  b e  d i s c u s s e d  l a t e r .  

F o r  t h e  csmpi la t . ion  of t h e  d a t a  c o l l e c t i o n  two p o s s i b l e  
methods can  b e  c o n s i d e r e d :  

L, From a v a i l a b l e  m e t e o r o l o g i c a l  measurements o v e r  
s e v e r a l  y e a r s  one can s e l e c t  d a y s ,  weeks,  months,  
or a whole y e a r ,  e i t h e r  by random c h o i c e  o r  by 
f o r m a t i o n  of c r i t e r i a  f o r  t h e  s e l e c t i o n  of  p e r i o d s  
which t o g e t h e r  c o n s t i t u t e  a  "mean" or " t y p i c a l "  y e a r .  

2, From s u s  knowledge of  monthly and a n n u a l  mean 
v a l u e s  of t e m p e r a t u r e  and o t h e r  p a r a m e t e r s  and 
t h e i r  s t a n d a r d  d e v i a t i o n ,  a " t y p i c a l "  y e a r  can 
b e  compiled i n  a p u r e l y  a r t i f i c i a l  way. 

F o r  the second method much lesser d a t a  i n p u t  i s  needed b u t  
as t h e  c o r r e l a t i o n  between t h e  s i n g l e  p a r a m e t e r s  i s  n o t  
known, i t  i s  i m p o s s i b l e  t o  i n t r o d u c e  it i n  t h e  c o m p i l a t i o n .  

The f i r s t  method h a s  t h e  advan tage ,  t h a t  a l l  t h e  d a t a  p o s s e s s  
a t r u e  c o r r e l a t i o n .  However, a random c h o i c e  of s i n g l e  days  
would g i v e  r i s k  of  e s t a b l i s h i n g  n o n - t y p i c a l  sequences  which 
c o u l d  n o t  be p e r m i t t e d .  

As t h e  l e n g t h  o f  the p e r i o d  f o r  many room-climate c a l c u l a t i o n s  
r a n g e  from one day t~ a  week, it would n o t  be  s u i t a b l e  t o  
s e l e c t  a s h o r t e r  p e r i o d  t h a n  two weeks. Choosing f o r  each  
week i n  a y e a r  a  week w i t h  c o r r e c t  mean t e m p e r a t u r e ,  such  
p e r i o d s  would be  exc luded  from t h e  whole y e a r ,  hav ing  e i t h e r  
h i g h  or low t e m p e r a t u r e s  which a c t u a l l y  do  o c c u r  eve ry  y e a r .  
On t h e  o t h e r  h a n d ,  s e l e c t i o n  of a s i n g l e  y e a r  r e q u i r e s  more 
t h a n  t h e  a v a i l a b l e  L l  y e a r s  of o b s e r v a t i o n s  t o  o b t a i n  t h e  
same s t a t i s t i c a l  '"guality". 

The " R e f e r e n c e  Year" has  t h e r e f o r e  been composed of a c t u a l  
measurements ,  and i n  such  a way t h a t  t h e  p e r i o d s  s e l e c t e d  
a r e  t h e  months.  



From t h e  pc r iod  1 9 5 9 - - 1 9 6 9  f o r  which  d a t a  were * a v a i l a b l e  on 
t a p e ,  one ,Jan.uarg(, s r l e  F e b r u a r y ,  e t c . ,  were s e l e c t e d  w i t h  
t h e  f o l l o w i n g  c r i t e r i a :  

A. ExcLus ion  of t h e  months  w i t h  abnormal  w e a t h e r  c o n d i t i o n s  
o r  c i r c u l a t i o n  p a t t e r n  f o r  t h e  s e a s o n .  Round 20 d i f f e -  
r e n t  w e a t h e r  p a r ~ a m e t e r s  have  b e e n  compared w i t h  c o r r e -  
s p o n d i n g  v a l u e s  i n  t h e  p e r i o d  1931-60, T h i s  compar i son  
was per: fo .m~ed by a n  e x p e r i e n c e d  m e t e o r o l o g i s t ,  

B ,  S e l e c t i o n  of 1 2  months  w i t h  mean v a l u e s  o f  t e m p e r a t u r e ,  
d a i l y  xna.ximusn t e m p e r a t u r e  and g l o b a l  r a d i a t i o n  a s  n e a r  
a s  p o s s i b l e  t o  t h e  c o r r e s p o n d i n g  a v e r a g e  v a l u e  f o r  t h e  
I l - y e a r s '  p e r i o d .  

C.  S e l e c , t i o n  of morbths w i t h  s t a n d a r d  d e v i a t i o n  o f  t h e s e  
t h s e e  p a r a m e t e r s  a s  n e a r  as p a s s i b l e  t o  t h e  a v e r a g e  
s t a n d a r d  d e v i a t i o n  f o r  t h e  3.1-years'  p e r i o d .  

C r i t e r i a  B and  C r a n k  %l months  i n  d e s c e n d i n g  o r d e r .  I f  t h e  
"best"  month is neat e x c l u d e d  by c r i t e r i o n  A ,  t h e n  t h i s  month 
i s  chosen  f o r  t h e  ""Reference Yearw-else t h e  s e c o n d  o r  t h i r d  
i n  r a n k  i s  c h o s e n ,  

The d a t a  o r i g i n a t e d  f rom t h r e e  s o u r c e s :  

1 Synopt ic  w e a t h e r  r e g i s t r a t i o n s  f rom t h e  m e t e o r o l o g i c a l  
s e r v i c e s ,  Such S Y N B P - r e g i s t r a t i o n s  a r e  a v a i l a b l e  from 
many c o u n t r i e s  and l o c a t i o n s ,  S i t e :  20 km NW o f  Co- 
perakaaqen . 

$1 R e y i . s t r a t i o n s  o f  g l o b a l  r a d i a t i o n ,  e i t h e r  e v e r y  L0  
m i n u t e s  o r  c o n t i n u o u s l y .  S i t e :  20  km W o f  Copenhagen, 
and 1 5  k m  from t h e  SYNOP-measuring s i t e ,  

111 D a i l y  r e g i s t r a t i o n  o f  h o u r s  of c l e a r  s u n  i n  Copenhagen. 

A r t i f  i c i a l  data. 
--P--..,"----. 

The h u m i d i t y  :is g i v e n  i n  t h r e e  ways: a s  dewpo in t  t e m p e r a t u r e ,  
a s  r e l a t i v e  h u m i d i t y  and  a s  e n t a l p h y  o f  t h e  a i r .  

The measu red  g l o b a l  r a d i a t i o n  i s  d i v i d e d  i n t o  two,  d i f f u s e  
r a d i a t i o n  on a h o r i z o n t a l  s u r f a c e ,  and d i r e c t  s o l a r  r a d i a t i o n  
g i v e n  as  ns rmal  r a d i a t i o n ,  The d i s t r i b u t i o n  be tween  d i f f u s e  
and d i r e c t r a d i a - t i o n  i s  done w i t h  a  m o d i f i c a t i o n  o f  a  method 
p r o p o s e d  by- T i n  M..irnura and  D, G ,  S t e p h e n s o n  ( 4 )  , t a k i n g  i n t o  
a c c o u n t  cloud ;mto.i~slts and  c l o u d  t y p e s ,  s o l a r  a l t i t u d e  and  
s e a s o n ,  

The mos t  i m p o r e a n t  w e a t h e r  p a r a m e t e r s  have  b e e n  c a r e f u l l y  
exami-ned, gaps  f i 1 l e d  ( f rom o t h e r  s o u r c e s ,  by i n t e r p o l a t i o n  
o r  by i n t e l l i g e n t  g u e s s w o r k ) ,  and  p a t e n t  e r r o r s  c o r r e c t e d ,  
A11 s u c h  a r t i f i c i a l  d a - t a  a r e  i n d i c a t e d ,  The p a r a m e t e r s  
examined a r e  t h e  t e m p e r a t u r e s ,  q l o b a l  r a d i a t i o n ,  wind and  
c l o u d  mounts, 



S e l e c t i o n  after r a d i - a t i o n ,  -p,---.-,--.--- "."" --.------p- 

I n  t h e  "Refer.elace Y e a r ' Y t h  s e l e c t i o n  h a s  been  done a f t e r  t h e  
d a i l y  g l o b a l  radia.t::ion on a h o r i z o n t a l  s u r f a c e .  I t  h a s  l a t e r  
become apparent, t h a t  t h i s  magni tude  d u r i n g  w i n t e r  i s  n o t  
v e r y  w e l l  suited, b e c a u s e  t h e  d i f f u s e  r a d i a t i o n  shows a 
g r e a t e r  variation t h a n  t.he d i r e c t  r a d i a t i o n ,  a s  t h e  d i r e c t  
r a d i a t i o n  a t  Isw s o l a r  a l t i t u d e  w i l l  be  s m a l l  e v e n  by c l e a r  
s k y ,  

A s e l e c t i o n ,  either after the d a i l y  number o f  s u n s h i n e - h o u r s  , 
sr u s i n g  .the c399oud arnount , i s  l i k e l y  . t o  g i v e  r e s u l t s  i n  b e t t e r  
a c c o r d a n c e  w f t k i  mean v a l u e s .  Using t h e  c l o u d  amount g i v e n  i n  
o k t a s ,  it. must hewever b e  n o t e d ,  t h a t  a r a t h e r  c o m p l i c a t e d  
e x p r e s s i o n  seems t o  c o n n e c t  t h e  c l o u d  m o u n t ,  c l o u d  t y p e s  
and so l a r  height w i t h  h o u r s  of c l e a r  s u n .  The a v e r a g e  month ly  
c l o u d  amount a l o n e  w i l l  n o t  b e  s u f f i c i e n t .  

Area  of validity, 
p---"-- 

The ' % e l e r e n ~ : e  Year" i s  c o n s i d e r e d  v a l i d  f o r  Denmark ( e x c e p t  
t h e  F a r a e  XsLaslds arbd Green land)  w i t h  o n l y  a few l i m i t a t i o n s :  
I n  coastal areas, n o t  e x c e d i n g  a few hundred  meters from t h e  
c o a s t ,  t h e  wind p a t t e r n  and s p e e d  and d a i l y  t e m p e r a t u r e  
va r i a t i ons  mab  differ cons ie?e rab ly .  I n  i n n e r  c i t y  a r e a s  
f u r t h e r  t % ~ r ;  g l o b a l  r a d i a t i o n  c o u l d  d e v i a t e .  

N o  r e s e r v a t i o n  i s  a& p r e s e n t  t a k e n  f o r  t h e  l o c a l  d i f f e r e n c e s  
$n g o n t h l y  mean tearipepzatures which i n  most  months are round 
- $ C ,  related t o  t h e  o r i g i n a t i n g  s i t e  f o r  t h e  " R e f e r e n c e  
Year", n e i t h e r  f a r  a v e r a g e  month ly  s u n s h i n e - h o u r s  which may 
l o c a l l y  differ up ta 30 h o u r s  p e r  month.  

The preparati.on o f  t h e  ""Reference Yearfs h a s  b e e n  c a r r i e d  o u t  
by a working group c o n s i s t i n g  of Bo Andersen ,  S t i g  E i d o r f f ,  
Hans Eund, E x i k  P e d e r s e n ,  S t i g  Kssen@rn ,  and O l e  Va lb jGrn ,  
t h u s  representing the u s e r s  of d a t a  f o r  e n v i r o n m e n t a l  
calculations, t h e  m e t e o r o l o g i s t s  and t h e  Danish  B u i l d i n g  
R e s e a r c h  1nst:i:ti~t.e w%?o are to d i s t r i b u t e  t h e  " R e f e r e n c e  Y e a r " ,  
W e  f e e l ,  that t h i s  c o o p e r a t i o n  h a s  been  a b s o l u t e l y  n e c e s s a r y  
f o r  t h e  u s e f . u l n e s s  o f  the resu l t : .  

EEeA.g~__gg ,sesg:ccphic a l a r e  a o f - 

?'he "'Refe:rence Year" i s  c o n s t r u c t e d  f o r  u s e  i n  a  g e o g r a p h i c a l l y  
l i m i t e d  a r e a ,  I1 f e a s a b i l i t y  s t u d y  h a s  been  i n i t i a t e d  t o  show, 
w h e t h e r  a similar c o n s t r u c t i o n  c o u l d  be  made u s e f u l  f o r  t h e  
whole  Scalad.iaaavian a r e a ,  e x t e n d i n g  L800 km*S and 1300 km E-W. 



---- 

A peasuibjc; -caa\;r couLd k ) e  t o  u s e  something l i k e  t h e  "Reference  
Y e a r W h a n d  then modify some of t h e  w e a t h e r  pa ramete r s  t o  local  

e call,  pi-;l-atively, use  t h e  word " S t a n d a r d  Year 'Yfor  t h i s  
da ta  cc>lleci iorr wkaich must be  composed of  a c t u a l  wea the r  d a t a  
f r o ~ , n  d S c ~ c : ; ~ l . i  L y  ir the estimated g e o q r a p h i c a l  a r e a  of v a l i d i t y ,  
The a b n ~  ~ ~ l r l : ,  i. I.)r 4-0 have t o  change a s  few a s  p o s s i b l e  of t h e  
s i n g l e  w c a 6 h ~ : ~  y a c m e t e r s  t o  u s e  t h e  S t a n d a r d  Year f o r  a n o t h e r  
locatiorl  i n  L.~IEI .  auea, I f  poss ib le ,  t h e n  on ly  t h e  average  
monthly d r y  h & l b  L e r n p e ~ a t u r e ,  A comparison f o r  each  i m p o r t a n t  
weather p -  of a)  i t s  s t a n d a r d  d e v i a t i o n  i n  t h e  
e s t i m a t e d  qeoyrapbic area of v a l i d i t y ,  w i t h  b )  i t s  s t a n d a r d  
d e v i a t i o n  uves  several years f o r  one l o c a t i o n ,  c o u l d  g i v e  
an indi cal j -e~~a of the p e m i s s i b i I l i t y  h e r e o f .  

if 
A t  prescx) t .it seems p o s s i b l e  t o  s e p a r a t e  t h e  whole a r e a  in 
f o u r  or f i v e  t o p o l s q i c a l  homogeneous parts which t h e n  g e t  
t h e i s  owwl b%andard  Year, 

Tkle f .olLowi;-xy gives the v a r i a t i o n  o v e r  t h e  a r e a  of  some of 
t h e  irnpoul nni, wcatkaer p a r a m e t e r s  :: 

Theonvex riye monthly dry bulb ternpef;ature v a r i e s  from 1°C! t o  
-17  C I n  January, and from 9 to 18 C ion J u l y ,  A m o d i f i c a t i o n  
kas LoewJ sin.laaes for  J a n u a r y  and July and a n  i n t e r p o l a t i o n  
between these? are n e c e s s a r y .  (F ig  2 )  . 
The avn c a q o  c1 (-!aily t e m p c r a t ~ r e ~ v a r i a t i o n  v a r i e s  w i t h i n  
3 .5  -- 1 0  C i n  January, 5 - l 3  C i n  March. and 6 - 1 2  . ~ O C  

in JuJ-y, &h(? lawcst f i g u r e s  f o r  e s a s t a l  p o s i t i o n s  o n l y .  
A gxoupirry in f o u r  or f i v e  g e o g r a p h i c a l  groups  seem s u f f i c i e n t  
t o  give troroae;\ger.%eity i n  each group ,  ( F i g  4 and 5 ) .  

I n  J u l y  k h r  incan monthly magimum t e m p e r a t u r e  excedes  t h e  mean l 

%empex:atura? with 9 . 5  - 14 .8  C .  In J a n u a r y  t h e  mean monthly 
min imm t o m p e r s l u r e  l ies  7 - 2 2 O ~  under  mean t e m p e r a t u r e .  l 

Here t o u t  a grouping i s  p o s s i b l e ,  (F ig  3 )  , , 

E f  x:e tebtivc:t 111~%f~l i  k y  L s  givens a l o c a l  c o r r e c t i o n  w i l l  most 
li kelp s~sa t lzc necessary.  

j 
S o l a r  rad:i"a$iorx may be g i v e n  a s  d i f f u s e  r a d i a t i o n  and n s m a l  
sad i -. j" ', c .  RadlakL~sxa on a wal$  or th rough  a window can be I 

caleuia.t:>ed wi,t:h t h e  a c t u a l  orientation and g e o g r a p h i c a l  j 

latitude, Cor rec t ions  may be n e c e s s a r y  i n  c i t i e s  ( r e d u c e d .  I 

normal r a d i a t i o n )  o r  a c c o r d i n g  t o  h e i g h t  over s e a  l e v e l ,  ! 

The clcal,~rl ninrsamt i n f l u e n c e s  t h e  l o n g  wave r a d i a t i o n  d u r i n g  
1 

the nigl:t:. I t  i s  n o t  c l e a r ,  whether a group ing  i s  p o s s i b l e .  I 
! 

The  w i x ~ d  shows very  g r e a t  local d i f f e r e n c e s ,  e s p e c i a l l y  i n  
coasLa1 ~ i s c ~ i a ,  Even i n  t h e  m i c r o c l i m a t e  i n  c i t i e s  and n e a r  
b u i L d i n g s  t h ~  wind  shows grea t  v a r i a t i o n s .  E t  seems v e r y  
diif i c ~ i j  t t-o in t l - sduce  any sort: of c o r r e c t i o n .  



-. 
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C o n c l u s i o n s  conccrn inq  a '@Standard Year" 
------<p ------p 

2.11 parameters i n  q u e s t i o n  need a  more thorough s t a t i s t i c a l  
t r e a t m e n t ,  before a f i n a l  d e c i s i o n  c o n c e r n i n g  t h e  g roup ing  
of l s c a l i ~ i e s  and x e E e c t i s n  of  four or f i v e  S t a n d a r d  Years  
i s  poss ib le ,  

A major  p a r t  of t h i s  work w i l l  be a m a t t e r  f o r  m e t e o r o l o g i s t s  
i f  t h e  proced~.are already developed for t h e  " 'Reference Year" 
c a n  be accepted, 

The b a s i s  for s e l e c t i o n  of a Stan.dard  Yeas shou ld  be  a p e r i o d  
o f  a t  1eas.k 10 years o f  SYNOP-registrat ions on punched c a r d s  
o r  tape. 

IS 011 use of t h e  " 'Reference Year".  

l. I n  a typical o f f i c e  b u i l d i n g  t h e  s t a f f  complained a b o u t  
too h i g h  t e m p e r a t u r e s  d u r i n g  t h e  s u m e r .  

W c a l c u l a t L o n  u s i n g  t h e  'Qefe renee  Year" w i t h  a  computer 
p r s y r x m t e d  method was done* The programme u s e s  h e a t  
balances with t i m e  step 3.5 min. ,  and t a k e s  i n t o  a c c o u n t  
heat  a c c u n u l a t i s n ,  The claims w e r e  conf i rmed,  as  t h e  
c a l c u L a t e d  t e m p g r a t u r e  w i t h  t h e  "Refe rence  Year" r e a c h e d  
a maximum of 31 C ,  and d u r i n g  th8 working holirs 8-16 
a t o t a l  o f  122  h o u r s  exceeded 2 5  C ,  

Changing %he w a k i n g  hours  from 9 t o  1500kclock would 
reduce the number of hours  e x c e e d i n g  2 5  C w i t h  26 h o u r s ,  
o r  2 0 % ,  

So la r  energy  p r e s e n t s  a p o s s i b i l i t y  f o r  h e a t i n g  ane- 
f a m i l y  h o u s e s ,  Using t h e  same computer p r o g r  
mentioned before, a e a $ c u 1 a t i s n  can be made which w i t h  
v a r i o u s  s i z e s  of t h e  s o l a r  c o l l e c t o r  ( f l a t - p l a t e  
e o % l e c t o s )  and t h e  h e a t  s t o r a g e  ( w a t e r t a n k )  can  t e l l  
haw many days  a yea r  an  a d d i t i o n a l  h e a t  supp ly  i s  needed.  

One of the caLcuLat ions  showed, t h a t  d u r i n g  t h e  " 'Reference 
Year'" w e l l - i n s u l a t e d  one-fami j y  house  w i t h  a  s o l a r  
eold.cr;tor of 4 2  sq,m and a 2 0  m tank ( t h e  ' 9 e r o - e n e r q y  
hause", $ 4 4  5 q . m )  needed no a d d i t i o n a l  h e a t i n g .  (For  
d i m e n s i o n i n g ,  an  a d d i t i o n a l  h e a t  supp ly  h a s  t o  b e  i n s t a l l e d . )  

D u r i n g  ~ c t d b c r  t o  A p r i k  o n l y  2 2 %  of t h e  energy  f o r  hot 
wake?:  esnsumpt ion had t o  be s u p p l i e d  by e l e c t r i c  h e a t e r s .  

3 .  T h e  n e c e s s i t y  o f  husn i f i e r s  i n  v e n t i l a t i o n  sys tem in 
s c h u s L n  is  d i s c u s s e d .  I t  is t h e r e f o r e  i n t e r e s t i n g  to 
know, how Inany h o u r s  of  t h e  normal  school-day6 8-16. 
d u x i n g  t h e  y e a r  a lower  l i m i t  of 3 Q %  RH by 2 2  C i s  
exeeedc:d, T h i s  l i m i t  c o r r e s p o n d s  t o  5 g  w a t e r  p e r  kg ,  
dry a i r .  



With  a s p e c i f i e d  v e n t i l a t i o n  r a t e  t h e  p u p i l , s  w i l l  i n c r e a s e  
t h e  w a t e r  c o n t e n t  i n  t h e  room a i r  w i t h  2g/kg.  

The number o f  h e u r s ,  d u r i n g  which  t h e  l i m i t  i s  e x c e e d e d ,  l 

i 
i s  t h e n  t h e  number o f  h o u r s ,  i n  which  t h e  h u m i d i t y  o u t -  
s i d e  i s  lower  t h a n  5 - 2  = 3  g  w a t e r  p e r  k g  a i r .  i 

l 
From a suarm?arizi.ng t a b l e  o v e r  d a t a  i n  t h e  " R e f e r e n c e  
Y e a r " ,  t h e  t o t a l  number of h o u r s  c a n  b e  r e a d  which  i n  t h e  
h o u r s  8 - 16 shows 0- l g/lcg, l - 2 g /kg ,  2 - 3 g /kg ,  e t c .  
TotaL1.y I 4- 75  + 204 = 280 h o u r s  have  less t h a n  3 g /kg ,  
r e p r e s e n t i n g  less t h a n  90% o f  t h e  y e a r ' s  number o f  h o u r s  
8 - 1 6 ,  2920 h o u r s .  

No m o i s t u r e  a c c m u L a ~ l ; i o ~ a  i s  c o n s i d e r e d  i n  t h i s  example .  
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Fig. 1. Weather parameters in the "Reference Year", 

'"'Yindicates hourly presence, "3h" every third hour 

(the "synoptic" hours 1,4,4,10 --- M E T ) .  MET means 

Middle European Time m GMT + 1, A 1 1  temperatures are 

given w i % h  O~L'C~ pressure with o,1 ,mbar, preci-pitation 

o r ] .  mm, a n d  radiation with l \,./m2 and wind speed with 

1 knot as l r a s t  significant digit. 






