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REFERENCE PYRANOIvI ETER

CLASSIFICATION

Calibration proced!r€

The indoor  <a lb fa t  on  Drocedure  5basedonasde-bv{ ldecomparsonwthare le .encepyranometerunderana{ 'ncra lsunf€dbyanAC
v o t r a q € s r a b i l s e f . t t e d b o d e s a l s 0 W M e t a . r t a l d e h i g h p r e 5 s u , e 9 a 5 d 5 c h a 1 9 e  a m p  B e h i n d t h e l a m p i s a r e l l e c t o r w t h a d a m e t e . o l l 6 . 2
(m. rhe Efle.ror s above the pyranom€re6 producinq a vertical beam. The r€te.en(e and r€st pyrano-mete.s arc mounred honzontally on a
lab le .  wh ch  can ro ta te  The 'nad 'ance a t  the  pvranomete6 i5  approx  mate  y  500w/m' .  Dur  ng  ih€  ca lb fa t  on  proc .dur€  rhe  r€ le ren .e  and kn
pyranometerare  In t . (hanged toconect  fo rany  non homoqede ryo f rhe  beah.Th is  p rocedufe is  n  a .cordan.e  w r r r  SO9347,Ty l ie  l c

H ierarchv  o f  t rac€ab i l i t v
there fe ,ence pyranonererwqscompared w th  rha  sun and sky  fad  ar  on  as  5ource  un !e '  c lear  sky  cond i t ion5  u5 inq  th€ 'ahernr t  ng  sun-and-
rhade merhod '15O9346 pa faqraph 5 .The measuremenawere  per fo rmed n  BohemaNY (ar {uder  40 .730 ,  long i tude -73  105.  ah i tude 26m
above sea leve  )  Oate5  o t  mea3urehents  2016,Auqun22,23 .24 .
The re .e  ver  3 ! r face  was po ln red  d  red ly  a t  the  sun us  ng  a  so  ar  r racker .  Dur  ng  the .omDan5ons,  rhe  nnrument  rece  ved n  ted  I  oba l
rad ianon nrens i r ies  f rom 902 to  991 w i th  a  mean o f  902 w, /n r  and r  l ted  d l f f rEe rad ia !on  i re .s :  e r  f fon  73  Lo  l r2  $ , th  a  meanof9Tw/n ] ' .
The arnbrenr  rempe.aru .e  ranqed f iom +21.6  ro  + l l .4  w i rh  a  mean o f  r26  I  oC
Ihe d  .ed  r rd ia t ion .n  rhe  re fe ran .€  pyranomerer  as  ob ta 'ned wnh rh€  a  te rna t  ng  sun eh .de  merhod ?ar  .ohpr red  ro  rhe  0N m.ar ' / .d  by
rheab3o u te .av(y  py fhe l lomerer  P l \ , j06  5N l0 l .Th .  PMO6 t r  (a ,b r . ted  aga nr t  theWord  SrandardC,our  r \ !5C Ta i ra  ned i r ihe  *RC c : . .5
!very  In te rnar  ona Pyrhe io f re te r  compar  son (  Po rhe  PM06 par t ' c iparer  every  lPc  r in . .  2005 a .d  t  p :n  .  ra r . r  i  : r .  y . : .  ,  \ : c  - : t :ac  : .
N R E L l n C o d e n . C o l o f a d o r o v e r f v  r s * a b l r v . w R R t a d o r o l P M o 6  0 . 9 9 7 9 1 6 ( f . o f r r h e  a n l P c . l P c l 0 r t )

Th ls  ca  ib ra t ion  p fovad thar  tha  re fe ren .e  pyranometer  has  been s rah  e  .nd  tha t  d le  o r  q  na l  sens i t i v i ry  1S.05  :  O. l3  pv / 'w /nr  ' s  v . l ' d :nd  w ' l r
baapp ed  Gee PMooca ib ra t  on  de ta l l s ) ,  Observed sens  tv  (y  d i r fe fenc . !  be tween rhe  conse(u t ive  yeat r  a rewe l  w i th  n  rhe  car ib ra i ion

PM0D (a lb ra t  on  de ta  k :  Tha re fe rence pyranof re rerwa i  (o ,nparedwrh  the5un a id  5ky  rad  ar  on  as  source  Lnder  da  ny  dear  !ky  cond r  o i r
us  ng  rhe  "cont inuou5 sun 'and+hade de thod,Theryranomererwas nna led  horzonraL ly  Dur  ng  ihe  (omp, rson5 (hee loba rad  ar  on : inqed
f i o m 6 6 5 r o l 0 8 2 w i t h a m e a n o f 8 9 7 W / m r T h e s o l a r z e n t h r n q l e v a r e d f r o m 2 5 l t o 5 0 . 0 w t r h a m e a n o f 3 l T d e g , e e s T i . i m b e i r
rempera ture  fanqe!  f roh  +15.1  ro  +25.3  w rh  a  mean o f  +20.6  oC.  Th .  se is  r  v i t y  ca lcu  a t ion  ' s  based on  nd  v  dua
read lngs  o f theWSC a.e  re l€ i ied  to theWor ld  Rad iomel rcReference(WRR).Thee* imated unce(antyo f rh .wRR fear 've  !oSr  t :C  l . {  Ta .
ob ta  ned sens i t i v i t y  va lue  ahd i t3  expanded un .er ta 'n ry  (95% eve o lconfd .n .€ )ar€vaLd fo f  s im i la rcond t io isandare  l5  06 :0 l3  r !  i {  r '
the  n .a3urenrentswe e  par fo rhed n  Drvo i  ( ra t  rude 46 .8141 ' , lon9 i tuder  '9  3453,a1 t  tude:  l t98m above sea leve)  Oat .s  o 'n .a tL :e r . .3
r  5 . 1 9  2 5 l u  v  2 0 1 4 .
C oba rad ianon da ta  were  ca lcu  a ied  i iom rhe  dr rec t  ro la r  rad  a t  on  as  mearured  w th  rho  abso lu te  cav(y  py fhe l  odeter  PMO2 (m.m5! 'o ' : . .
w S 6 . w R R . F r f t o r  0 . 9 9 3 6 2 l , b r s e d o n r h e  a n l P C ? 0 1 0 ) a n d t r o n r r h e d f f u s e r r d a n o n a s h e r s u r e d w t h r c o n t i n u o u s d k k s h a d e d
pyranof re td r  k rpp  & zonen cM22 sN 020059 (ven i  la ted  w rh  heared a ia

luEt i f i ca t ion  o f  to ta l  ins t .ument  ca l ib ra t ion  uncer ta in ty
T h e . o n b n e d u l . e r l a h l y o f t h e r e 5 u r o f t h e c a i b r a r o n  ! t h e p o s t v e . o o l s u n r 5 q u a r e  o f r w o u n c e r t a n t e s
I  The expanded un .er ta ln tV  due ro  randon e f fec ts  and nnrumenra  e f to r i  dur lng  the .a l  b ra t  on  or  the  re fe ren .e  CMP I  as  q  ven by  (h .  Wor ld
R a d  a t  d i  C e n t e r  i n  D a v € 5  s r 0 3 3 / 1 5 . 0 6 = 1 2 . 5 2 * . ( S e . ( a . o a b L r y r e x 0
2.  l \ ko  based on  exper  ence the  expanded un .eda n ty  a f  the  ransr . r  p ro .edure  {ca  ib ra !on  by .ompa:  r . i i  s  e r r  mared to  be  10 .s%
Theest  na tod .onb n .d  expanded uhcer ta  n tv  s  rhe  pos  t  ve  " roo t  sum square  o f thesa two uncer ta rn(  es  .12  52 ' -  0  5 ' i  = :2  t7%

Delf t , Ihe Netherlands, 20 October 2017

j. ile

T h € c a i b r a t o n c e f t i f i c a t e 5 u p p i e d w r h t h e l n n r ! n e n t G a t r h e d a t e o f f 6 r u s e . E v e n t h o ! 9 h r h e . a  b r a r  o n  c e r t i l i c a r e  s d a r e d r e a t i v e t .
nanufa . ru re ,  o r  reca lb fa t ion ,  the  ins f rument  does  nor  rnderqo any  5ens  r l i t ychanq. !wh€n kept  n  rheorg  na  pack ing .  From the  moment ihe
ns t rumer t  s  laken f iom i i5  packag nq  and exposed to  rad  ancethe  sens i tv ty  maydevatewth  r ime see rhe  non nab l t y  va lue  (%chanqe n
sens i t  v i t y  peryeatg iven n  rhe  fad i . t re (erspe. f .a r  ons .
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