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b/“ĈËË *=ćË“2"% ąã 
…ËC!Ë"ƒ%LąË……%Ą% "*3“=

ŠË!ä%“2=2,!3Ċ?ËË %K%!3ą%"=…,Ë ąã  C!%,ƒ"%ą“2"= …=C,2*%",  
C,?Ë"%L , 2=K=ć…%L C!%ä/ĈãË……%“2,

100% ATMOSAFE. MADE IN GERMANY.
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m=ąË›…%“2ĉ.
Š%ć…%“2ĉ. 
q2!=“2ĉ.
100% AtmoSAFE. r"Ë!Ë……%“2ĉ " *=ćË“2"Ë - ƒ=ã%Ą ą%"Ë!, . }2% %2…%“,2“  

* b=Ĉ,ä C!%ą3*2=ä !%"…% 2=* ›Ë,  *=* , * …=ĈËä3 2Ë!ä%“2=2,!3Ċ?Ëä3 

%K%!3ą%"=…,Ċ. o%.2%ä3 b/ ä%›Ë2Ë K/2ĉ 3"Ë!Ë…/,  ć2% C!%ĆË““ 

,…*3K=Ć,, ä,*!%K,%ã%Ą,ćË“*,. *3ãĉ23! " ,…*3K=2%!Ë Memmert K3ąË2 

“C%*%L…% C!%2Ë*=2ĉ KËƒ 2ËäCË!=23!…/. *%ãËK=…,L.

qąËã=…% " cË!ä=…,,. j=ćË“2"% %C!ËąËã Ë2“  2?=2Ëãĉ…/ä "/K%!%ä 

,…Ą!Ëą,Ë…2%". häË……% C%.2%ä3 ä/ “=ä, C!%,ƒ"%ą,ä "“Ë *%äC%…Ë…2/,  

…Ë%K.%ą,ä/Ë ąã  2%ć…%Ą% *%…2!%ã  2ËäCË!=23!/ …=Ĉ,. ,…*3K=2%!%",  

“3Ĉ,ãĉ…/. Ĉ*=-%" , *ã,ä=2,ćË“*,. *=äË!.

m=ąË›…%“2ĉ ,  ą%ãĄ%"Ëć…%“2ĉ. b=Ĉ, 2!ËK%"=…,  * *=ćË“2"3 

%K%!3ą%"=…,  %C!ËąËã Ċ2 ËĄ% …=ąË›…%“2ĉ. o% .2%L C!,ć,…Ë,  C!,K%!/ 

Memmert ä%Ą32 ąË“ 2,ãË2, ä, !=K%2=2ĉ KËƒ%2*=ƒ…% , 2%ć…%. 

häË……% "…,ä=…,Ë * äËãĉć=LĈ,ä ąË2=ã ä %C!ËąËã Ë2 3…,*=ãĉ…%Ë 

*=ćË“2"% …=ĈËĄ% 2Ë!ä%“2=2,!3Ċ?ËĄ% %K%!3ą%"=…,  ,  ąËã=Ë2 …=“ 

ã,ąË!=ä, " .2%L %Kã=“2,. 100% AtmoSAFE - .2% …=ĈË %KË?=…,Ë,  

ć2% b/ C%ã3ć,2Ë ,ąË=ãĉ…% C%ą.%ą ?3Ċ “!Ëą3 "% "“Ë. C!,K%!=.. 

)2% Ë?Ë ä/ ä%Ąã, K/ “ąËã=2ĉ ąã  b=“?  

% A

,ä

ą%

K=Ć

%*%L



nanprdnb`mhe MEMMERT dk“ opnhgbndqŠb` m`ohŠjnb ,  ohyebni h Š`a`)mni opnl{xkemmnqŠh 333

jã,ä=2,ćË“*=  *=äË!=
l,*!%K,% % , ,  ,“C/2=…,  “2=K, …%“2, " “%%2" 2“2",, “ ICH

Š C !=23!= b =›…%“2 CO2

h…*3K=2%!
l,*!%K,% % , 

q2Ë!,ã,ƒ=2%!
l,*!%K,% % , 

n.ã=›ą=Ċ?,L ,…*3K=2%!
l,*!%K,% % , ,  ,“C/2=…,  “2=K, …%“2,

r…,"Ë!“=ãĉ…/L “3Ĉ,ãĉ…/L Ĉ*=-
r“*%! ……%  “2=! …, ,  "/“3 ,"=…,

q3Ĉ,ãĉ…/L Ĉ*=- ąã  ć,“2/. C%äË?Ë…,L
r“*%! ……%  “2=! …, ,  "/“3 ,"=…,

b%ą …=  K=… 
Š ! %“2=2,!%"=…,  %K!=ƒ %"

Š C !=23!=

Š C !=23!= b =›…%“2

jã,ä=2,ćË“*=  *=äË!= C%“2% ……/. 3“ã%",L
h“C/2=…,  “2=K, …%“2,,  * , =2, “*,  
,“C/2=…, 

jã,ä=2,ćË“*=  *=äË!=
h“C/2=…,  “2=K, …%“2, " “%%2" 2“2",, 
“ ICH

j=äË!= "ã=›…%“2,
h“C/2=…,  “2=K, …%“2,

b=*33ä…/L “3Ĉ,ãĉ…/L Ĉ*=-
b/“3 ,"=…,

n.ã=›ą=Ċ?,L "=*33ä…/L Ĉ*=-  
b/“3 ,"=…,  C!, …,ƒ*,. 2 C !=23!=.,
“, 3  ,  3“ %",L %*!3›= ? L “! /

Š C !=23!= b=*33

jã,ä=2,ćË“*=  *=äË!= C%“2% ……/. 3“ã%",L
b/!=?,"=…,  !=“2 …,L

jã,ä=2,ćË“*=  *=äË!= C%“2% ……/. 3“ã%",L
h“C/2=…,  “2=K, …%“2,

jã,ä=2,ćË“*=  *=äË!=
h“C/2=…,  “2=K, …%“2, " “%%2" 2“2",, “ ICH

b =›…%“2Š C !=23!= q" 2



4 jrk|Šhbhpnb`mhe      nopedekemhe jnkh)eqŠb` a`jŠephi      qrunbngdrxm`“ qŠephkhg`0h“

%2 32  ą% 749 ã,2!%"

%2 +30 0C ą% +80 0C

e“2Ë“2"Ë……=  *%…"Ë*Ć,  ,ã,

C!,…3ą,2Ëãĉ…=  *%…"Ë*Ć, 

ŠË.…%ã%Ą,, …=Ą!Ë"= , *%…2!%ã  2ËäCË!=23!/ 
" ,…*3K=2%!=. I K/ã, !=ƒ!=K%2=…/ “CËĆ,=ãĉ-
…% ąã  !=K%2/ " ,…2Ë!"=ãË 2ËäCË!=23! %2 
+30 0C ą% +80 0C. b/ ä%›Ë2Ë K/2ĉ 3"Ë!Ë…/ 
" 2%ä,  ć2% %!Ą=…,ćË“*,Ë %K!=ƒĆ/ K3ą32 
,…*3K,!%"=2ĉ“  %“%KË……% %“2%!%›…% , 
KËƒ 2ËäCË!=23!…/. “*=ć*%". b C!%ĆË““Ë 
…=Ą!Ë"=…,  2ËäCË!=23!= "%ƒ!=“2=Ë2 " %ćË…ĉ 
3ƒ*%ä ,…2Ë!"=ãË ƒ…=ćË…,L , C!ËąËãĉ…% 2%ć…% 
C%ąąË!›,"=Ë2“  …= ƒ=ą=……%ä ƒ…=ćË…,,. 
b%ƒą3.,  C%“23C=Ċ?,L ,ƒ"…Ë,  “…=ć=ã= 
…=Ą!Ë"=Ë2“  " *=äË!Ë C!Ëą"=!,2Ëãĉ…%Ą% 
…=Ą!Ë"=,  = ƒ=2Ëä C%“23C=Ë2 " %“…%"…3Ċ *=äË!3,  
ć2% C%ƒ"%ã Ë2 ,ƒKË›=2ĉ !Ëƒ*,. “*=ć*%" 
2ËäCË!=23! " C!%ĆË““Ë !=K%2/. j=äË!/ 
ä%ąËãËL INplus , IFplus ,äËĊ2 4-. ć=“%"3Ċ 
C!%Ą!=ää3 “2Ë!,ã,ƒ=Ć,, C!, +160 0q. 

bnglnfmnqŠh ophlememh“

l,*!%K,%ã%Ą,ćË“*,Ë 2Ë“2/

nC!ËąËãË…,Ë *%ã,ćË“2"= ä,*!%%!Ą=…,ƒä%"

h…*3K,!%"=…,Ë *ãË2%ć…/. *3ãĉ23!

r“*%!Ë……%Ë “2=!Ë…,Ë/.!=…Ë…,Ë

hmjra`Šnp I

o!,äË…Ë…,Ë I , S:
Memmert ąã  *%…2!%ã  *=ćË“2"= C,"= 

âa="=!“*,L ƒ=*%… C!%,ƒ"%ą“2"= C,"=œ , ą!3Ą,Ë 2!ËK%"=…,  * C!%ĆË““3 C!%,ƒ"%ą“2"= C,"= 
"/“%*%Ą% *=ćË“2"= ƒ=C!Ë?=ã, C=“2Ë!,ƒ=Ć,Ċ , ,“C%ãĉƒ%"=…,Ë *%…“Ë!"=…2%" C!, "=!*Ë C,"= 
“%!2= Schönram …Ë%ą…%*!=2…% C%ã3ć="ĈËĄ% …=Ą!=ą3 âWorld Beer Cupœ. o%.2%ä3 C,"%"=!/ 
ą%ã›…/ %Kã=ą=2ĉ ą%“2=2%ć…/ä, ƒ…=…, ä, " %Kã=“2, ä,*!%K,%ã%Ą,, ąã  …ËC!Ë!/"…%Ą% 
*%…2!%ã  …=ã,ć,  ä,*!%%!Ą=…,ƒä%",  "/ƒ/"=Ċ?,. C%!ć3,  " %K!=ƒĆ=.. b ã=K%!=2%!, . 
C,"%"=!…, Schönram 3“2=…%"ãË…/ ,…*3K=2%! INE550 , “2Ë!,ã,ƒ=2%! SFE550 Memmert,  
*%2%!/Ë C%“2% ……% ,“C%ãĉƒ3Ċ2“  " C!%ĆË““Ë *%…2!%ã  *=ćË“2"=. b ,…*3K=2%!Ë K=*2Ë!,, 
,…*3K,!3Ċ2“  C!, +27 0q  %2 ĈË“2, ą% “Ëä, ą…ËL,  C!, .2%ä C,"%"=!/ C%“2% ……% *%…2!%-
ã,!3Ċ2 C!%ą%ã›,2Ëãĉ…%“2ĉ , 2%ć…3Ċ 2ËäCË!=23!3 C!%ĆË““=. o%ä,ä% ,…*3K=2%!= " 
ã=K%!=2%!,, ,äËË2“  “3.%"%ƒą3Ĉ…/L “2Ë!,ã,ƒ=2%!,   C%2%ä3 ć2% …=ąË›…%“2ĉ !Ëƒ3ãĉ2=2%" 
ä%›Ë2 K/2ĉ Ą=!=…2,!%"=…= 2%ãĉ*% C!, ,“C%ãĉƒ%"=…,, 2?=2Ëãĉ…% C!%“2Ë!,ã,ƒ%"=……%L 
"%ą/,  !=“2"%!= p,…ĄË!=,  K32/ã%* ąã  %K!=ƒĆ%" , Ą=ƒ%"/. -,ãĉ2!%". dã  …=Ą!Ë"=…,  *3ãĉ23! 
,“C%ãĉƒ3Ë2“  "%ą …=  K=…  Memmert,   -3…*Ć,%…=ãĉ…% ą%C%ã… Ċ?=  %“2=ãĉ…%Ë %K%!3ą%"=…,Ë.

l/ ƒ…=Ëä *=*:
d%“2,ćĉ ä,…,ä=ãĉ…% "%ƒä%›…%L Ć,!*3ã Ć,, 
"%ƒą3.= " ,…*3K=2%!Ë

)Ëä äË…ĉĈË Ć,!*3ã Ć,  "%ƒą3.= " ,…*3K=2%!Ë,  2Ëä ã3ćĈË. o%ćËä3 
›Ë? aã=Ą%ą=!  C!%“ã%L*Ë "ã=›…%Ą% "%ƒą3.=,  *%2%!/L %K!=ƒ3Ë2“  
…=ą %K!=ƒĆ%ä,  “%ąË!›=?,ä "ã=Ą3,  K=*2Ë!,=ãĉ…/Ë *3ãĉ23!/ …Ë 
"/“/.=Ċ2. e“ã, ›Ë C!,äË… Ë2“  C!,…3ą,2Ëãĉ…=  "Ë…2,ã Ć, ,  .2%2 
“ã%L !=ƒ!3Ĉ=Ë2“  , ƒ=äË?=Ë2“  2ËCã/ä "%ƒą3.%ä,  " !Ëƒ3ãĉ2=2Ë ćËĄ% 
*3ãĉ23!= %KËƒ"%›,"=Ë2“ .

ną…%!%ą…%“2ĉ C%*=ƒ=…,L 2ËäCË!=23!/,  ,ƒäË!Ë……%L " 27 2%ć*=. 
,…*3K=2%!= Memmert,   ąËä%…“2!,!3Ë2,  ć2%,  Kã=Ą%ą=!  C!Ë"%“.%ą…%ä3 
“%ćË2=…,Ċ 2%ć…%Ą% *%…2!%ã  2ËäCË!=23!/ , …=Ą!Ë"= “% "“Ë. 
“2%!%…,  "%ƒą3Ĉ…=  Ć,!*3ã Ć,  " K%ãĉĈ,…“2"Ë “ã3ć=Ë"  "ã Ë2“  
…Ë%K ƒ=2Ëãĉ…%L. d=›Ë " *=äË!=. %KA‘ä%ä 749 ã. ä=*“,ä=ãĉ…%Ë 
%2*ã%…Ë…,Ë 2ËäCË!=23!/ C!, +37 0C , Ë“2Ë“2"Ë……%L *%…"Ë*Ć,, 
…,*%Ąą= …Ë C!Ë"/Ĉ=Ë2 +/- 0,7 j.  o!, …Ë%K.%ą,ä%“2, "Ë…2,ã Ć,, , 
C%ã…%L ƒ=Ą!3ƒ*Ë *=äË!/,  “*%!%“2ĉ C!,…3ą,2Ëãĉ…%L *%…"Ë*Ć,, ä%›Ë2 
K/2ĉ 2%ć…% …=“2!%Ë…= (0 - 100 %,  “ Ĉ=Ą%ä 10 %). j!%äË 2%Ą%,  "“Ë 
,…*3K=2%!/ Memmert C%ã…%“2ĉĊ “%%2"Ë2“2"3Ċ2 2!ËK%"=…, ä “2=…ą=!2= 
DIN 12880:2007-05!
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)Ëä äË…ĉĈË …=Ą!Ë"=2Ëãĉ…/L .ãËäË…2,  2Ëä “,ãĉ…ËË %… ą%ã›Ë… …=Ą!Ë"=2ĉ“  ąã  ą%“2,›Ë…,  
›Ëã=Ëä%L 2ËäCË!=23!/ "%ƒą3.= " *=äË!Ë. q2=…ą=!2…/L *%ãĉĆË"%L …=Ą!Ë"=2Ëãĉ “ %K?ËL 
ąã,…%L 1 ä ą=›Ë ä%›Ë2 !=“*=ã,2ĉ“  ą% “"ËćË…, ,  ć2% ƒ…=ć,2Ëãĉ…% ƒ=2!3ą… Ë2 ą%“2,›Ë…,Ë 
2%ć…% 3“2=…%"ãË……%Ą% ƒ…=ćË…,  2ËäCË!=23!/.

b…32!Ë……,Ë *=äË!/ Ĉ*=-%" Memmert %KAËä%ä 749 ã,2!%" “% "“Ë. “2%!%… %*!3›Ë…/ 
…=Ą!Ë"=2Ëãĉ…/ä, .ãËäË…2=ä, ąã,…%L %*%ã% 52  ä. xË“2ĉ …=Ą!Ë"=2Ëãĉ…/. ĆËCËL 
!ËĄ3ã,!3Ċ2“  %2ąËãĉ…% ą!3Ą %2 ą!3Ą=,   " !Ëƒ3ãĉ2=2Ë ćËĄ% 2ËäCË!=23!= " *=›ą%L 2%ć*Ë 
*=äË!/ C%ą…,ä=Ë2“  ą% ƒ=ą=……%Ą% ƒ…=ćË…,  ã,…ËL…% , 
KËƒ !Ëƒ*,. *%ãËK=…,L. b “3Ĉ,ãĉ…/. Ĉ*=-=. Memmert 
…=Ą!Ë"=…,Ë …Ë "/*ãĊć=Ë2“  “!=ƒ3 C%“ãË ą%“2,›Ë…,  
3“2=…%"ãË……%L 2ËäCË!=23!/,  = *%…2!%ã,!3Ë2“  C%“2% ……%,   
%KË“CËć,"=  !="…%äË!…/L 3!%"Ë…ĉ !=“C!ËąËãË…,  "% 
"“Ë. 2%ć*=. *=äË!/.

b ,2%ĄË:
b *=äË!Ë ą%“2,Ą=Ë2“  …ËC!Ë"ƒ%LąË……=  “2=K,ãĉ…%“2ĉ 
, %ą…%!%ą…%“2ĉ 2ËäCË!=23!/

……%,   

! 3!

l/ ƒ…=Ëä *=*:
nKË“CËć,2ĉ 2%ć…%“2ĉ , %C2,ä=ãĉ…%Ë !=“C!ËąËãË…,Ë 
2ËäCË!=23!/

dã  ã=K%!=2%!,L C,?Ë"%L C!%ä/ĈãË……%“2, 
%“%KË……% …Ë%K.%ą,ä "/“%*,L 3!%"Ë…ĉ 
ć,“2%2/. j%Ąą= ąËã% *=“=Ë2“  C%ąĄ%2%"*, 
ã=K%!=2%!…%L C%“3ą/,  !Ë*%äË…ą3Ë2“  
,“C%ãĉƒ%"=2ĉ ä%Ëć…3Ċ ä=Ĉ,…3 “ C%“ãËą3Ċ?,ä 
C!%ĆË““%ä “2Ë!,ã,ƒ=Ć,, Ą%! ć,ä "%ƒą3.%ä. 
t3…*,Ć  SetpointWAIT " “2Ë!,ã,ƒ=2%!=. 
Memmert Ą=!=…2,!3Ë2 2%ć…%Ë “%KãĊąË…,Ë 
"!ËäË…, “2Ë!,ã,ƒ=Ć,, , C%ã…%Ë 3ą=ãË…,Ë 
ą=›Ë “=ä/. 3“2%Lć,"/. ä,*!%%!Ą=…,ƒä%". 
g=C!%Ą!=ä,!%"=……/L C!%ĆË““ “2Ë!,ã,ƒ=Ć,, 
…Ë …=ć…Ë2“ ,  C%*= 2ËäCË!=23!= " “2Ë!,ã,ƒ=2%!Ë 
…Ë ą%“2,Ą…Ë2 ƒ=ą=……%Ą% ƒ…=ćË…, . q2Ë!,ã,ƒ=2%! 
S ,ąË=ãĉ…% C%ą.%ą,2 ąã  %KËƒƒ=!=›,"=…,  
ã=K%!=2%!…/. C!,…=ąãË›…%“2ËL,  ,ƒĄ%2%"ãË……/. 
,ƒ “2Ë*ã= ,ã, äË2=ãã=.

dã  C%ã3ćË…,  K%ãËË C%ą!%K…%L ,…-%!ä=Ć,, 
%  C!Ë,ä3?Ë“2"=. …%"/. C!,K%!%" Memmert,   
ä/ !Ë*%äË…ą3Ëä b=ä C!%“ä%2!Ë2ĉ …=Ĉ3 
K!%ĈĊ!3 â10 C!,ć,… "/K!=2ĉ Memmertœ. 
o!%“2% %2C!="ĉ2Ë C,“ĉä% …= =ą!Ë“ 
sales@memmert.com , 3*=›,2Ë  *=*%Ë 
%K%!3ą%"=…,Ë b=“ ,…2Ë!Ë“3Ë2,  , ä/ C!Ëą%“-
2=",ä "“Ċ …Ë%K.%ą,ä3Ċ ,…-%!ä=Ć,Ċ!

%2 32  ą% 749 ã,2!%"

%2 +30 0q  ą% +250 0q

e“2Ë“2"Ë……=  *%…"Ë*Ć,  ,ã,

C!,…3ą,2Ëãĉ…=  *%…"Ë*Ć, 

qŠephkhg`Šnp S
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n.ã=›ą=Ċ?,L ,…*3K=2%! ICP  ,äËË2 Ĉ,!%*,L 
2ËäCË!=23!…/L ą,=C=ƒ%… !=K%2/,   *%2%!/L C%ƒ"%ã Ë2 
!ËĈ,2ĉ K%ãĉĈ,…“2"% ƒ=ą=ć  " ä,*!%K,%ã%Ą,ćË“*,. 
ã=K%!=2%!, .. e“ã, …Ë%K.%ą,ä% ,…*3K,!%"=2ĉ 
%ą…%"!ËäË……% K%ãĉĈ%Ë *%ã,ćË“2"% %K!=ƒĆ%",   
b/ ä%›Ë2Ë C%ã%›,2ĉ“  …= …=Ĉ, "/“%*%C!%,ƒ"%ą,-
2Ëãĉ…/Ë ,…*3K=2%!/. ŠËä K%ãËË,  ć2% C!, 
,“C%ãĉƒ%"=…,, ä=ãË…ĉ*,. ä%ąËãËL,   …Ë*%2%!/Ë 
"=ã,ą=Ć,%……/Ë 3!%"…, ä%Ą32 K/2ĉ …ËC!,Ą%ą…/ä, 
ąã  ,“C%ãĉƒ%"=…, . e“ã, 2!ËK3Ë2“  K/“2!=  
, 2%ć…=  “äË…= -=ƒ …=Ą!Ë"= , %.ã=›ąË…, ,   
%.ã=›ą=Ċ?,Ë ,…*3K=2%!/ Memmert “ *%äC!Ë““%!…%L 
2Ë.…%ã%Ą,ËL - ã3ćĈËË !ËĈË…,Ë. j 2%ä3 ›Ë %…, 
!=K%2=Ċ2 ć!Ëƒ"/ć=L…% 2,.%. aã=Ą%ą=!  2Ë.…%ã%Ą,, 
2%ć…%Ą% *%…2!%ã  C=!=äË2!%",   2ËäCË!=23!= “2!%Ą% 
“%%2"Ë2“2"3Ë2 ƒ=ą=……%ä3 ƒ…=ćË…,Ċ , ą%“2,Ą=Ë2 ËĄ% KËƒ 
ƒ…=ć,ä/. -ã3*23=Ć,L , KËƒ ,“C%ãĉƒ%"=…,  !Ë›,ä= 
,…2Ë…“,"…%Ą% .…Ë!Ą%C%2!ËKãË…, . b%ƒä%›…%“2ĉ 
,…*3K=Ć,, , .!=…Ë…,  *3ãĉ23! C!, 2ËäCË!=23!=. 
*=* "/ĈË,  2=* , …,›Ë …3ã ! 

53  |  108 |  256 |  449 |  749 ã,2!%"
%2 -12 0C ą% +60 0C (ICP110 - 750)
%2 -5 0C ą% +60 0C (ICP55)

bnglnfmnqŠh ophlememh“

l,*!%K,%ã%Ą,ćË“*,Ë 2Ë“2/

nC!ËąËãË…,Ë *%ã,ćË“2"= ä,*!%%!Ą=…,ƒä%"

h…*3K,!%"=…,Ë *ãË2%ć…/. *3ãĉ23!

j3ãĉ2,",!%"=…,Ë C!, 2ËäCË!=23!=. "/ĈË , 
…,›Ë *%ä…=2…%L

nC!ËąËãË…,Ë aoj5 , aoj7

l/ ƒ…=Ëä *=*:
h…*3K,!%"=2ĉ KËƒ C%"/ĈË…,  2ËäCË!=23!/ " C%äË?Ë…,,
e“ã, …Ë“*%ãĉ*% %.ã=›ą=Ċ?,. ,…*3K=2%!%" “2% 2 ! ą%ä ą!3Ą “ ą!3Ą%ä,  2%,   Ë“2Ë“2"Ë……%,  ćËä 
,…2Ë…“,"…ËË ,ąË2 %.ã=›ąË…,Ë " *=äË!Ë,  2Ëä “,ãĉ…ËË …=Ą!Ë"=Ë2“  %*!3›=Ċ?,L "%ƒą3.. Š=* 
"%ƒ…,*=Ë2 C%!%ć…/L *!3Ą - C%“*%ãĉ*3 ,…*3K=2%! %.ã=›ą=Ë2 "“Ë “,ãĉ…ËË,  “,ãĉ…ËË …=Ą!Ë"=Ë2“  
%*!3›=Ċ?=  “!Ëą=. Š=*=  “,23=Ć,  ƒ…=*%ä= ä…%Ą,ä ã=K%!=2%!, ä. b “ã3ć=Ë !=K%2/ C!, %ćË…ĉ 
…,ƒ*,. 2ËäCË!=23!=.,  "ã=Ą= " C%“23C=Ċ?Ëä "%ƒą3.Ë *%…ąË…“,!3Ë2“  , ƒ=äË!ƒ=Ë2 …= “=ä/. 
.%ã%ą…/. ć=“2 . *=äË!/.

e“ã, 2ËäCË!=23!= %*!3›=Ċ?ËL “!Ëą/ , 2ËäCË!=23!= ,…*3K,!%"=…,  !=ƒã,ć=Ċ2“  
…Ëƒ…=ć,2Ëãĉ…% , äË…ĉĈË +30 0q,  %K/ć…/L ,…*3K=2%! %*=›Ë2“  …Ë.--Ë*2,"…/ä. b=ä …3›Ë… 
…=ąË›…/L ,…*3K=2%!,  *%2%!/L K3ąË2 C%ąąË!›,"=2ĉ 3“ã%",  " *=äË!Ë ,ąË=ãĉ…% 2%ć…% , 
KËƒ …=Ą!Ë"= %*!3›=Ċ?ËL “!Ëą/? nK“3ą,2Ë “% “"%,ä C=!2…Ë!%ä Memmert "%ƒä%›…%“2, 
,“C%ãĉƒ%"=…,  %.ã=›ą=Ċ?ËĄ% ,…*3K=2%!= IPS ,ã, ,…*3K=2%!= IPP  “ 2Ë.…%ã%Ą,ËL oËãĉ2ĉË. 
aã=Ą%ą=!  2Ë.…%ã%Ą,, oËãĉ2ĉË,  “%"äË?=Ċ?ËL " “ËKË -3…*Ć,, …=Ą!Ë"=…,  , %.ã=›ąË…, ,  
,…*3K=2%!/ Memmert  "ã Ċ2“  …=ąË›…/ä, C!,K%!=ä, “ "%ƒä%›…%“2ĉĊ 2%ć…ËLĈËĄ% 
2ËäCË!=23!…%Ą% *%…2!%ã .

jnlopeqqnpm{i 
nuk`fd`~yhi 
hmjra`Šnp ICP
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bnglnfmnqŠh ophlememh“

l,*!%K,%ã%Ą,ćË“*,Ë 2Ë“2/

nC!ËąËãË…,Ë *%ã,ćË“2"= ä,*!%%!Ą=…,ƒä%"

h…*3K,!%"=…,Ë *ãË2%ć…/. *3ãĉ23!

j3ãĉ2,",!%"=…,Ë C!, 2ËäCË!=23!=. "/ĈË , 
…,›Ë *%ä…=2…%L 

nC!ËąËãË…,Ë aoj5 , aoj7

kËĄ*%“2ĉ 3C!="ãË…, ,  2%ć…%“2ĉ …=“2!%L*,,  
%2“32“2",Ë ",K!=Ć,, , "CËć=2ã Ċ?=  
.…Ë!Ą%.--Ë*2,"…%“2ĉ ą=Ċ2 ą%C%ã…,2Ëãĉ…/Ë 
C!Ë,ä3?Ë“2"= 2Ë.…%ã%Ą,, oËãĉ2ĉË,   ,“C%ãĉƒ3Ëä%L 
" %.ã=›ą=Ċ?,. ,…*3K=2%!=. Memmert 
“Ë!,, IPP. b “%"!ËäË……/. =…=ã,2,ćË“*,. , 
ä,*!%K,%ã%Ą,ćË“*,. ã=K%!=2%!, . C!%"%ą,ä/Ë 
,“C/2=…,  ą%ã›…/ K/2ĉ "%“C!%,ƒ"%ą,ä/ä, , 
ą%*3äË…2,!%"=2ĉ“  C!, “2!%Ą% %C!ËąËãË……/. 
3“ã%", .. n.ã=›ą=Ċ?,Ë oËãĉ2ĉË-,…*3K=2%!/ 
IPP  ąËä%…“2!,!3Ċ2 "/“%*3Ċ 2%ć…%“2ĉ,  %2“32“2",Ë 
",K!=Ć,L,  , KË“C!ËĆËąË…2…3Ċ .…Ë!Ą%.--Ë*2,"…%“2ĉ 
C%“*%ãĉ*3,  " %2ã,ć,Ë %2 *%äC!Ë““%!…%L 2Ë.…%ã%Ą,,,  
.…Ë!Ą,  ƒ=2!=ć,"=Ë2“  2%ãĉ*% …= C!%ĆË““/ 
…=Ą!Ë"=…,  , %.ã=›ąË…, . o!Ë,ä3?Ë“2"=: !,“* 
"/“/.=…,  %K!=ƒĆ= “2=…%",2“  ä,…,ä=ãĉ…/ä,  
2=* *=* -%!ä,!%"=…,Ë *%…ąË…“=2= " C!%ĆË““Ë 
%.ã=›ąË…,  C!%,“.%ą,2 "…Ë !=K%ćËL *=äË!/ …= 
.ãËäË…2=. oËãĉ2ĉË. h…*3K=2%!/ “Ë!,, IPP  …Ë 
2!ËK3Ċ2 ,“C%ãĉƒ%"=…,  *%äC!Ë““%!=,  ć2% C%ƒ"%ã Ë2 
“.*%…%ä,2ĉ !=K%ćËË C!%“2!=…“2"% " ã=K%!=2%!,,.

o!,äË…Ë…,Ë IPP  , HPP:
`…=ã,ƒ C!%ĆË““= Cã="ãË…,  ä%!%›Ë…%Ą%

hąË=ãĉ…% C!,Ą%2%"ãË……%Ë ä%!%›Ë…%Ë ,äËË2 *!Ëä%%K!=ƒ…3Ċ *%…“,“2Ë…Ć,Ċ KËƒ "*ãĊćË…,L *!,“2=ãã%" 
ãĉą= , 2=Ë2 !="…%äË!…% , äËąãË……%. aã=Ą%ą=!  =…=ã,ƒ=2%!3 Cã="ãË…,  TC1,  *%2%!/L ,ƒĄ%2%",ã= 
Ĉ"ËLĆ=!“*=  *%äC=…,  Certa Fides GmbH “CËĆ,=ãĉ…% ąã  “%"äË“2…%Ą% ,“C%ãĉƒ%"=…,  “ ,…*3K=2%!=ä, 
Memmert,  3 C!%,ƒ"%ą,2ËãËL C% ",ã=“ĉ "%ƒä%›…%“2ĉ ,ƒ3ć=2ĉ , ą%*3äË…2,!%"=2ĉ C!%ĆË““/ Cã="ãË…,  
!=ƒ…/. 2,C%" ä%!%›Ë…%Ą%.

`…=ã,ƒ=2%! Cã="ãË…,  Certa Fides TC1,  " %“…%"Ë *%2%!%Ą% ãË›,2 %.ã=›ą=Ċ?,L ,…*3K=2%! IPP  ,ã, 
*ã,ä=2,ćË“*=  *=äË!= HPP,  C!Ëą…=ƒ…=ćË… ąã  “2=…ą=!2,ƒ%"=……/. ,ƒäË!Ë…,L ,ƒäË…Ë…,  %K!=ƒĆ%" 
ä%!%›Ë…%Ą% ,ã, ą!3Ą,. C!%ą3*2%" C,2=…,  "% "!Ëä  ,. 2= …, . n“…%"…/Ë 2!ËK%"=…,  * 2=*,ä C!,K%!=ä  
- .2% 3…,"Ë!“=ãĉ…%“2ĉ,  "/“%*=  ć3"“2",2Ëãĉ…%“2ĉ,  %ą…%!%ą…%“2ĉ 2ËäCË!=23!/ , %2“32“2",Ë äË.=…,ćË“*,. 
-=*2%!%" "ã, …,  (…=C!,äË!,  ",K!=Ć,,) "% "!Ëä  !=K%2/ ąã  “%KãĊąË…,  %ą,…=*%"/. 3“ã%",L 
,“C/2=…,L "“Ë. %K!=ƒĆ%". j%…2!%ã,!3Ċ?,Ë C!%ĆË““ .ãË*2!%……/Ë *%äC%…Ë…2/ C!,K%!= K/ã, “%ƒą=…/ 
Memmert,  = *%äC=…,  Certa Fides !=ƒ!=K%2=ã= “CËĆ,=ãĉ…/Ë  ćËL*, ąã  "ƒ"ËĈ,"=…, ,  *=äË!/,  C%ą“"Ë2*3 
, C!%Ą!=ää…%Ë %KË“CËćË…,Ë ąã  !ËĈË…,  C%“2="ãË……%L ƒ=ą=ć,.

o!,äË…Ë…,Ë IPP  , U:
r“*%!Ë……/Ë ,“C/2=…,  “% -“%ąË!›=?,.
…=C,2*%" , ąË“Ë!2%" 

o!%ą3*2/ C,2=…, ,  “%ąË!›=?,Ë K%ãĉĈ%Ë *%ã,ćË“2"% "%ą/ , KËã*=,  …=C!,äË!,  ä%ã%*% , “% -“%ąË!›=?,Ë 
…=C,2*,,    "ã Ċ2“  C%ą.%ą ?ËL “!Ëą%L ąã  !=ƒä…%›Ë…,  ä,*!%%!Ą=…,ƒä%",  %“%KË……% C!, .!=…Ë…,, KËƒ 
%.ã=›ąË…, . o%.2%ä3 C!%ą3*2/ Alpro,  C!%,ƒ"%ą,ä/Ë …= *!3C…ËLĈËä " e"!%CË ƒ="%ąË C% C!%,ƒ"%ą“2"3 
C,?Ë"/. C!%ą3*2%" ,ƒ “%,,  C%ą"Ë!Ą=Ċ2“  C!Ëą"=!,2Ëãĉ…%L 3ãĉ2!=C=“2Ë!,ƒ=Ć,, CË!Ëą =“ËC2,ćË“*%L 
-=“%"*%L " “%%2"Ë2“2",, “ 2!ËK%"=…, ä, 2Ë.…%ã%Ą,, UHT. b C!%ĆË““Ë 3ãĉ2!=C=“2Ë!,ƒ=Ć,, C!%ą3*2 
“2Ë!,ã,ƒ3Ë2“  " 2ËćË…,Ë …Ë“*%ãĉ*,. “Ë*3…ą C!, 2ËäCË!=23!Ë +135 0C. dã  Ą=!=…2,, *=ćË“2"=,  Ą%2%"/Ë 
,ƒąËã,  C%ą"Ë!Ą=Ċ2 3“*%!Ë……/ä ,“C/2=…, ä CË!Ëą %2C!="*%L C%2!ËK,2ËãĊ. b 3…,"Ë!“=ãĉ…/. Ĉ*=-=. 
Memmert %K!=ƒĆ/ "/ąË!›,"=Ċ2 C!, 2ËäCË!=23!Ë %2 +30 0C ą% +55 0C " 2ËćË…,Ë 3 - 5 ą…ËL. g=2Ëä 
%C!ËąËã Ë2“  pH,  , C!%ą3*2/ C!%"Ë! Ċ2“  …= …=ã,ć,Ë  ä,*!%%!Ą=…,ƒä%" , “C%! Ą!,K%" “ C%ä%?ĉĊ 
!=ƒã,ć…/. =…=ã,ƒ%". n.ã=›ąË……/Ë C!%ą3*2/ Alpro 2=*›Ë 2?=2Ëãĉ…% 2Ë“2,!3Ċ2“  …= “%%2"Ë2“2",Ë “!%*3 
Ą%ą…%“2, C% “2=…ą=!23 ISO. b ã=K%!=2%!,, Ą%!%ą= bË"ËãĄËä " aËãĉĄ,, %K!=ƒĆ/,  C%“Ë ……/Ë …= ć=Ĉ*=. 
oË2!,,  ,…*3K,!3Ċ2“  C!, 2ËäCË!=23!Ë +25 0C  " %.ã=›ą=Ċ?Ëä ,…*3K=2%!Ë Memmert IPP400 " 2ËćË…,, 
3 - 4 ą…ËL,  ƒ=2Ëä %2C!="ã  “ĉ …= ä,*!%K,%ã%Ą,ćË“*,L =…=ã,ƒ.

nuk`fd`~yhi hmjra`Šnp
q Šeumnknchei oek|Š|e IPP

32  |  53 |  108 |  256 |  749 ã,2!%"

%2 0 0C ą% +70 0C
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ŠËä= .…Ë!Ą%.--Ë*2,"…%“2, " C,?Ë"%L , 2=K=ć…%L C!%ä/ĈãË……%“2, %K“3›ą=Ë2“  3›Ë ą="…% 
}…Ë!Ą%“KË!ËĄ=Ċ?ËË 2Ë!ä%“2=2,!3Ċ?ËË %K%!3ą%"=…,Ë “…,›=Ë2 .*“Cã3=2=Ć,%……/Ë !=“.%ą/ 
,,  C%ä,ä% .2%Ą%,   .*%ã%Ą,ćË“*=  “Ë!2,-,*=Ć,   "ã Ë2“  "=›…%L ć=“2ĉĊ äË…Ëą›äË…2= 
*=ćË“2"= %*!3›=Ċ?ËL “!Ëą/. p=ƒ3äËË2“ ,  "“Ë *%…"Ë*Ć,%……%Ë , *%äC!Ë““%!…%Ë %.ã=›ą=Ċ?ËË 
%K%!3ą%"=…,Ë Memmert “*%…“2!3,!%"=…% 2=*,   ć2% C%ƒ"%ã Ë2 “"Ë“2, C%2!ËKãË…,Ë .…Ë!Ą,, * 
ä,…,ä3ä3,  Kã=Ą%ą=!  ,ƒ%ã,!3Ċ?,ä ä=2Ë!,=ã=ä,   2%ć…%L “,“2ËäË *%…2!%ã  2ËäCË!=23!/ , 
…=Ą!Ë"=2Ëãĉ…/ä .ãËäË…2=ä,  !=“C%ã%›Ë……/ä “% "“Ë. “2%!%… *=äË!/. ŠËä …Ë äË…ËË,  ąã  Ë?Ë 
K%ãĉĈËĄ% .…Ë!Ą%“KË!Ë›…,  …3›…/ ,……%"=Ć,%……/Ë !ËĈË…, ,  2=*,Ë *=* 2Ë.…%ã%Ą,  oËãĉ2ĉË.

b %2ã,ć,Ë %2 *%äC!Ë““%!…%L 2Ë.…%ã%Ą,,,  .ãËäË…2/ oËãĉ2ĉË !=K%2=Ċ2 ć!Ëƒ"/ć=L…% 
.*%…%ä,ć…% C!, 2ËäCË!=23!=.,  Kã,ƒ*,. * 2ËäCË!=23!Ë %*!3›=Ċ?ËL “!Ëą/,  C%“*%ãĉ*3 .…Ë!Ą,  
…Ë%K.%ą,ä= 2%ãĉ*% ąã  …=Ą!Ë"=…,  ,ã, %.ã=›ąË…, . j 2%ä3 ›Ë,  2ËäCË!=23!= …=Ą!Ë"=…,  
,ã, %.ã=›ąË…,  ä%›Ë2 K/2ĉ C!ËąËãĉ…% 2%ć…% 3“2=…%"ãË…=.

l/ ƒ…=Ëä *=*:
}*%…%ä,2ĉ .…Ë!Ą,Ċ " ã=K%!=2%!,,

100% AtmoSAFE! jã,ä=2,ćË“*=  *=äË!= ą%ã›…= 
K/2ĉ …=ąË›…%L , !=K%2=2ĉ KËƒ CË!ËK%Ë",  "Ëąĉ 
CË!“%…=ã ã=K%!=2%!,, %K ƒ=… K/2ĉ 3"Ë!Ë……/ä 
" 2%ä,  ć2% …ËĈ2=2…=  “,23=Ć,  …Ë C!Ë!"Ë2 
.*“CË!,äË…2 , ËĄ% …Ë C!,ąË2“  …=ć,…=2ĉ 
ƒ=…%"%. jã,ä=2,ćË“*,Ë *=äË!/ HPP  Memmert
“ 2Ë.…%ã%Ą,ËL oËãĉ2ĉË K3ą32 …=ąË›…% !=K%2=2ĉ 
" 2ËćË…,Ë ä…%Ą,. ãË2,   %KË“CËć,"=  “2!%Ą% 
C%“2% ……3Ċ 2ËäCË!=23!3 ,,   " %2ã,ć,Ë %2 
*%äC!Ë““%!…%Ą% %K%!3ą%"=…, ,  …Ë 2!ËK3Ċ2 
…,*=*%Ą% %K“ã3›,"=…, ,  …=C!,äË!,  ƒ=äË…/ 
.ã=ą=ĄË…2=. }--Ë*2,"…%“2ĉ *=äË! “ .ãËäË…2=ä, 
oËãĉ2ĉË ƒ…=ć,2Ëãĉ…% C!Ë"/Ĉ=Ë2 .--Ë*2,"…%“2ĉ 
2!=ą,Ć,%……/. *ã,ä=2,ćË“*,. *=äË! ,,  C%“*%ãĉ*3 
%K%!3ą%"=…,Ë “ ,“C%ãĉƒ%"=…,Ëä 2Ë.…%ã%Ą,, 
oËãĉ2ĉË K%ãËË .*%ã%Ą,ć…% C% “!="…Ë…,Ċ “ 
*%…*3!Ë…2=ä,,  C!,äË…Ë…,Ë *=äË!/ HPP  "…%“,2 
“3?Ë“2"Ë……/L "*ã=ą " 3ã3ćĈË…,Ë *=ćË“2"= 
%*!3›=Ċ?ËL “!Ëą/.

108 |  256 |  749 ã,2!%"

%2  0 0C ą% +70 0C 

bã=›…%“2ĉ %2 10 ą% 90 %2…. %

250 b=22

200 b=22

150 b=22

100 b=22

50 b=22

0 b=22
5 °C 20 °C 30 °C 60 °C

ŠË.…%ã%Ą,  oËãĉ2ĉËj%äC!Ë““%!…=  
2Ë.…%ã%Ą, 

Š .…% % ,  o 2  , *% C! ““%!…=  2 .…% % , 

d% 90 % .*%…%ä,, C%2!ËKãË…,  .…Ë!Ą,, C!, 
2ËäCË!=23!Ë "…ËĈ…ËL “!Ëą/ 22  0C

bnglnfmnqŠh ophlememh“

u!=…Ë…,Ë , ,“C/2=…,  “2=K,ãĉ…%“2,

b/!=?,"=…,Ë !=“2Ë…,L

jkhl`Šh)eqj`“ j`lep`
onqŠn“mm{u rqknbhi HPP

o!,äË…Ë…,Ë HPP:
ŠË“2,!%"=…,Ë 3C=*%"%ć…/. ä=2Ë!,=ã%" 
ąã  C,?Ë"/. C!%ą3*2%" , 2=K=*=

lË2=ãã,ćË“*=  3C=*%"*=,  C!%,ƒ"%ą,ä=  *%äC=…,ËL Hoffmann Neopac " x"ËLĆ=!,, , C%ã3ć,"Ĉ=  
ƒ…=ć,2Ëãĉ…%Ë *%ã,ćË“2"% …=Ą!=ą " “"%Ëä *ã=““Ë,  ,ƒ"Ë“2…= “"%ËL 3…,*=ãĉ…%“2ĉĊ,   ą,ƒ=L…%ä , 
…=ąË›…%“2ĉĊ. mË “Ë*!Ë2,  ć2% 3C=*%"%ć…/Ë ä=2Ë!,=ã/ ąã  C,?Ë"%L C!%ą3*Ć,, , 2=K=*= ą%ã›…/ 
,äË2ĉ C!,"ãË*=2Ëãĉ…/L ą,ƒ=L… , K/2ĉ KËƒ%C=“…/ä,. dã  “,ä3ã Ć,, !=ƒã,ć…/. "=!,=…2%" 
.!=…Ë…,  , 2!=…“C%!2,!%"*,,  ã=K%!=2%!,  *%…2!%ã  *=ćË“2"= Hoffmann Neopac !ËĄ3ã !…% C!%"%ą,2 
,“C/2=…,  “"%,. ,ƒąËã,L " *ã,ä=2,ćË“*%L *=äË!Ë HPP108. dã  *=›ą%Ą% 2Ë“2= …= *%!!%ƒ,%……3Ċ 
“2%L*%“2ĉ,  "/Ć"Ë2=…,Ë ,ã, ą!3Ą,Ë ,ƒäË…Ë…,  C%*!/2,  C=!=äË2!/ 3“2=…="ã,"=Ċ2“  ,…ą,",ą3=ãĉ…%. 
q2=…ą=!2…/Ë 3“ã%",  !ËĄã=äË…2,!%"=…/: ćË!Ëą%"=…,Ë -=ƒ 40 0C / 80 % %2…. "ã. , 25 0C / 40 % %2…. 
"ã. b ƒ=",“,ä%“2, %2 2,C= ,“C/2=…, ,  3“ã%",  Ć,*ã,ćË“*, ,ƒäË… Ċ2“  ,ã, %“2=Ċ2“  C%“2% ……/ä, 
(" “%%2"Ë2“2",, “  DIN  EN  ISO  6270-2),  = C!%ą%ã›,2Ëãĉ…%“2ĉ 2Ë“2= “%“2="ã Ë2 %2 %ą…%Ą% ą…  ą% 
…Ë“*%ãĉ*,. äË“ ĆË".

PP:



9qhlrk“0h“ jkhl`Šh)eqjhu rqknbhi       hqo{Š`mh“ qŠ`ahk|mnqŠh       tnŠnqŠ`ahk|mnqŠ|

bnglnfmnqŠh ophlememh“

u!=…Ë…,Ë C!, C%“2% ……/. 3“ã%", .

h“C/2=…,Ë “2=K,ãĉ…%“2,,  3“*%!Ë……%Ë “2=!Ë…,Ë

h“C/2=…,Ë -%2%“2=K,ãĉ…%“2, 3C=*%"%ć…/. 
Cã=“2,*%"

qn2 ,…*3K=Ć, ,  .!=…Ë…,Ë ,ã, ,“C/2=…,  "
=2ä%“-Ë!Ë 3ĄãË*,“ã%Ą% Ą=ƒ= 

o!,äË…Ë…,Ë ICH:
q!%* Ą%ą…%“2, ›Ëã=2,…=

fËã=2,… - C!%ą3*2,  KËƒ *%2%!%Ą% “ã%›…% C!Ëą“2=",2ĉ …=Ĉ3 ›,ƒ…ĉ,  "Ëąĉ,  …="Ë!…%Ë,  *=›ą/L .%2ĉ 
!=ƒ " ›,ƒ…, C!,…,ä=ã ãË*=!“2"= " ›Ëã=2,…%"%L *=C“3ãË ,ã, C!%K%"=ã ä=!äËã=ą…/. ä,ĈË*. 
t!=…Ć3ƒ“*3Ċ *%äC=…,Ċ Rousselot,  %“…%"=……3Ċ " 1891 Ą%ą3 ä%›…% C% C!="3 …=ƒ"=2ĉ C,%…Ë!%ä 
" .2%L %Kã=“2,. n…=  "ã Ë2“  ä,!%"/ä ã,ąË!%ä " C!%,ƒ"%ą“2"Ë ›Ëã=2,…= , *%ãã=ĄË…= “ 
K%ãËË ćËä 120 ãË2…,ä %C/2%ä " !=ƒ!=K%2*Ë …%"/. ,…Ą!Ëą,Ë…2%" , ,. C!,äË…Ë…,L " C,?Ë"%L 
, -=!ä=ĆË"2,ćË“*%L C!%ä/ĈãË……%“2,. b“Ë C!%,ƒ"%ą,ä/Ë C!%ą3*2/ “2!%Ą% “%%2"Ë2“2"3Ċ2 
2!ËK%"=…, ä FAO,  WHO,  EP,  USP  , JP,  C%“*%ãĉ*3 "“Ë C!%,ƒ"%ą“2"Ë……/Ë C!%ĆË““/ 2?=2Ëãĉ…% 
*%…2!%ã,!3Ċ2“ . j%Ąą= "“2=Ë2 "%C!%“,  C%ćËä3 …= “"%Ëä ƒ="%ąË " a3.…%“-`L!Ë“Ë Rousselot ą%ãĄ,Ë 
Ą%ą/ ,“C%ãĉƒ3Ë2 ,äË……% %K%!3ą%"=…,Ë Memmert,   %2"Ë2 %ćË",ąË… - %…% ć!Ëƒ"/ć=L…% …=ąË›…%Ë , 
*=ćË“2"Ë……%Ë. ną…% ,ƒ C%“ãËą…,. C!,%K!Ë2Ë…,L ,ƒ ã,…ËL*, Memmert - .2% *ã,ä=2,ćË“*=  *=äË!= 
ICH256,  " *%2%!%L %K!=ƒĆ/ .!=… 2“  …Ë“*%ãĉ*% äË“ ĆË" C!, C%“2% ……%L,  “2!%Ą% *%…2!%ã,!3Ëä%L 
2ËäCË!=23!Ë , "ã=›…%“2, ąã  C%ą2"Ë!›Ë…,  3“2=…%"ãË……%Ą% “!%*= .!=…Ë…, .

jkhl`Šh)eqj`“ j`lep` ICH

108 |  256 |  749 ã,2!%" 
%2 -10 0C ą% +60 0C
bã=›…%“2ĉ %2 10 ą% 80 %2…. %  

o!Ë"%“.%ą…=  %ą…%!%ą…%“2ĉ 2ËäCË!=23!/ 
, "ã=›…%“2, " *ã,ä=2,ćË“*%L *=äË!Ë ICH 
ąËã=Ċ2 ËË %ą…,ä ,ƒ ã,ąË!%" " “"%Ëä *ã=““Ë. 
oË!Ë…%“ .…Ë!Ą,, - …Ë"=›…%,  C!, …=Ą!Ë"=…,, 
,ã, C!, %.ã=›ąË…,, - %KË“CËć,"=Ë2“  
"%ƒą3Ĉ…%L !3K=Ĉ*%L,  !=“C%ã%›Ë……%L 
“ ćË2/!Ë. “2%!%… *=äË!/. aã=Ą%ą=!  
ĄË!äË2,ć…%ä3 ,“C%ã…Ë…,Ċ,  ICH …Ë 2!ËK3Ë2 
,“C%ãĉƒ%"=…,  K%ãĉĈ%Ą% *%ã,ćË“2"= "%ą/ 
C%“ãË "/.%ą= …= ƒ=ą=……/L !Ë›,ä C!, 
3“ã%",,,  ć2% "…ËĈ…   ą"Ë!ĉ ƒ=*!/2=.

b *=ćË“2"Ë ,“2%ć…,*%" ,ƒã3ćË…,  " ä%ąËãË 
ICH L ,“C%ãĉƒ3Ċ2“  “2=…ą=!2…/Ë ã=äC/ 
KËã%Ą% “"Ë2= (D65,  6500 K) , rt-,“2%ć…,* 
“% “CË*2!=ãĉ…/ä ą,=C=ƒ%…%ä 320 - 400 …ä,  
ä%?…%“2ĉĊ 8 b2/ä2 , ,…2Ë…“,"…%“2ĉĊ %*%ã% 
8 000 ã*.

l%ąËãĉ ICH q  ą%C%ã…,2Ëãĉ…% ,äËË2
ä%ą3ãĉ C%ą=ć, , *%…2!%ã  3!%"…  qn2 " 
*=äË!Ë. 



b{qrxhb`mhe      up`memhe      m`cpeb`mhe      mhgjnŠeloep`Šrpm`“ qrxj`10

l/ ƒ…=Ëä *=*:
q3Ĉ,2ĉ C%!%Ĉ*, , Ą!=…3ã 2/

e“ã, "=*33ä…/Ë Ĉ*=-/ C!,äË… Ċ2 ąã  “3Ĉ*, K%ãĉĈ,. *%ã,ćË“2" C%!%Ĉ*%" ,ã, Ą!=…3ã 2=,  
2% ƒ…=ć,2Ëãĉ…/L %KAËä Ą%! ć,. C=!%" "ã=Ą, ƒ=2!3ą… Ë2 “C%“%K…%“2ĉ "=*33ä…%Ą% …=“%“= 
.--Ë*2,"…% “%ƒą="=2ĉ "=*33ä,  " !Ëƒ3ãĉ2=2Ë ćËĄ% …=!3Ĉ=Ë2“  K=ã=…“ CË!Ë…%“= C=!%" , 2ËCã=. 
o%ą%K…/Ë  "ãË…,  3"Ëã,ć,"=Ċ2 "!Ëä  "/“/.=…,  %K!=ƒĆ%" "Cã%2ĉ ą% …=ć=ã= ƒ=*,C=…,  " 
“%K“2"Ë……%L "ã=ĄË.

o!%“2%Ë %2*!/2,Ë ą"Ë!, ąã  "Ë…2,ã,!%"=…,  *=äË!/,  …="Ë!…%Ë,  .3ąĈËË !ËĈË…,Ë .2%L 
C!%KãËä/. o% .2%L C!,ć,…Ë,  Memmert "CË!"/Ë " ä,!Ë !=ƒ!=K%2=ã “,“2Ëä3 â23!K%-“3Ĉ*,œ 
“ …Ë“*%ãĉ*,ä, Ć,*ã=ä,. aã=Ą%ą=!  …=ã,ć,Ċ Ć,-!%"%Ą% *%…2!%ããË!=,  ä%Ą32 K/2ĉ 3“2=…%"ãË…/ 
ą"= ƒ…=ćË…,  ą="ãË…,  " *=äË!Ë. o!Ë,ä3?Ë“2"= %ćË",ą…/: C!, !="…%äË!…%ä ,ƒäË…Ë…,, 
3!%"…  "=*33ä=,  “3.%L "%ƒą3. C%Ąã%?=Ë2 %K!=ƒ%"="Ĉ3Ċ“  "ã=Ą3,  *%2%!=  ä%äË…2=ãĉ…% 
3ą=ã Ë2“  "=*33ä…/ä …=“%“%ä.

h“2%!,  3“CË.= Memmert …=ć=ã=“ĉ " 
1947 Ą%ą3 “ “%ƒą=…,Ëä “3.%"%ƒą3Ĉ…%Ą% 
“2Ë!,ã,ƒ=2%!= ąã  j!=“…%Ą% j!Ë“2=. m= 
“ËĄ%ą… Ĉ…,L ąË…ĉ %K%!3ą%"=…,Ë Memmert -
.2% …Ë%2AËäãËä=  ć=“2ĉ C!%ĆË““%" *%…2!%ã  
*=ćË“2"= , C!%ƒ"%ą“2"=. t,ã%“%-,  
*%äC=…,, - .2% KË“*%äC!%ä,““…%Ë *=ćË“2"% 
" *=›ą%L !=ƒ!=K%2*Ë. }“2Ë2,*= , ą,ƒ=L… 
C!,K%!%" “%ćË2=Ċ2“  “ 3…,*=ãĉ…%L 2%ć…%“2ĉĊ 
, …=ąË›…%“2ĉĊ. b…32!Ë……   *=äË!= , 
"…ËĈ…,Ë .ãËäË…2/ ,ƒĄ%2%"ãË…/ ,ƒ 3“2%Lć,"%L 
* *%!!%ƒ,,,  ãËĄ*%ć,“2 ?ËL“  …Ë!›="ËĊ?ËL 
“2=ã,,  = …=Ą!Ë"=2Ëãĉ…/Ë .ãËäË…2/ !=“C%ã%-
›Ë…/ “% "“Ë. “2%!%…,   ć2%,  " “%ćË2=…,, “ 
2%ć…/ä, .ãË*2!%……/ä, *%…2!%ããË!=ä,,  
%KË“CËć,"=Ë2 C!Ë"%“.%ą…/Ë .=!=*2Ë!,“2,*, 
C!,K%!=.

%2 32  ą% 1060 ã,2!%"

%2 +30 0C ą% +300 0C 

e“2Ë“2"Ë……=  *%…"Ë*Ć,  ,ã,

C!,…3ą,2Ëãĉ…=  *%…"Ë*Ć, 

rmhbepq`k|m{i
qrxhk|m{i xj`t U

bnglnfmnqŠh ophlememh“ 

b/“3Ĉ,"=…,Ë , %C!ËąãË…,Ë “!%*= Ą%ą…%“2,
…=C!,äË!,  ä%ã%ć…/. C!%ą3*2%"

nC!ËąËãË…,Ë "ã=›…%“2,  

ŠË!ä%Ą!=",äË2!,ćË“*%Ë %C!ËąËãË…,Ë 
C%Ąã%?Ë…,  "%ą/

b/“3Ĉ,"=…,Ë , …=Ą!Ë"=…,Ë %K!=ƒĆ%" 
C!%ą3*2%" C,2=…, ,  .*“2!=*2%" ,ã, 
*%…ĆË…2!=2%" 

ŠË!ä%“2=2,!%"=…,Ë C%“3ą/  

h“C/2=…,  C!, C%"/ĈË……/. 2ËäCË!=23!=.
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bnglnfmnqŠh ophlememh“

b/“3Ĉ,"=…,Ë , .!=…Ë…,Ë ć,“2/. 
*3ãĉ23! K=*2Ë!,L

q,ä3ã Ć,  C!%ĆË““%" .!=…Ë…,  
, 2!=…“C%!2,!%"*= "Ë?Ë“2" C!, 
C%“2% ……/. 3“ã%", .

o!,äË…Ë…,Ë VOcool:
m,ƒ*%2ËäCË!=23!…=  "=*33ä…=  “3Ĉ*= " ã=K%!=2%!,,

o!%ĆË““ ã,%-,ãĉ…%L “3Ĉ*,, *%2%!/L C!,äË… Ë2“  ąã  *%…“Ë!"=Ć,, ć,“2/. K=*2Ë!,=ãĉ…/. 
*3ãĉ23! , C!%K,%2,*%",  *!=L…Ë .…Ë!Ą%ƒ=2!=2…/L. Š=*›Ë “ãËą3Ë2 3ćË“2ĉ, ć2% …Ë*%2%!/Ë K=*2Ë!,, 
Ą,K…32 C!, ƒ=ä%!=›,"=…,,. b ã=K%!=2%!,, ŠË.…,ćË“*%Ą% 3…,"Ë!“,2Ë2= lĊ….Ë…= K/ã% 
3“2=…%"ãË…%, ć2% %.ã=›ą=Ċ?,Ë "=*33ä…/Ë Ĉ*=-/ Memmert VOcool %KË“CËć,"=Ċ2 K%ãËË 
ä Ą*,Ë 3“ã%",  “3Ĉ*, ,  "ã Ċ2“  .…Ë!Ą%.--Ë*2,"…/ä,, ć2% ąËã=Ë2 ,. C!,Ą%ą…/ä, ąã  
C!%ä/ĈãË……/. C!%ĆË““%" "/“3Ĉ,"=…, . aã=Ą%ą=!  .2,ä .=!=*2Ë!,“2,*=ä,  ć3"“2",2Ëãĉ…/Ë 
"Ë?Ë“2"= ä%›…% “3Ĉ,2ĉ C!, 2ËäCË!=23!=. "/ĈË …3ã  Ą!=ą3“%" KËƒ %C=“…%“2, …=!3ĈË…,  
,. “2!3*23!/. x*=-/ VOcool …=.%ą 2 "“Ë …%"/Ë “C%“%K/ C!,äË…Ë…,  " C,?Ë"%L , 
-=!ä=ĆË"2,ćË“*%L C!%ä/ĈãË……%“2,. m=C!,äË!, ä%ąËã,"=…,Ë C!%ĆË““%" .!=…Ë…,  , 
2!=…“C%!2,!%"*, C%ƒ"%ã Ë2 %ĆË…,2ĉ C%"ËąË…,Ë =*2,"…/. “3K“2=…Ć,L C!, !=ƒã,ć…/. 
ą="ãË…, . , 2ËäCË!=23!=..

29 |  49 |  101 ã,2!%"
%2 +20 0q  ą% +200 0q
d,=C=ƒ%… !ËĄ3ã,!%"=…,  ą="ãË…, :
%2 10 äK=! ą% 1100 äK=!

mË“2=K,ãĉ…/Ë C!, …=Ą!Ë"=…,, , ãËĄ*% 
%*,“ã Ċ?,Ë“  "Ë?Ë“2"= ä%Ą32 K/2ĉ KËƒ
C!%KãËä "/“3ĈË…/ " Ĉ*=-=. VO. ` Kã=Ą%ą=!  
Ć,-!%"%ä3 *%…2!%ããË!3 ą="ãË…, ,   .2% ä%›…% 
“ąËã=2ĉ Ë?Ë K/“2!ËË. kËĄ*%Ë C!%Ą!=ää,!%"=…,Ë 
Ć,*ã%" “3Ĉ*, " “%ćË2=…,, “ C! ä/ä …=Ą!Ë"%ä 
C%ã%* 3“*%! Ċ2 C!%ĆË““/ "/“3Ĉ,"=…,  ą=›Ë 
C!, C%ã…%L ƒ=Ą!3ƒ*Ë. j“2=2,,  3 *=›ą%L C%ã*, 
,äËË2“  “"%L “%K“2"Ë……/L 2ËäCË!=23!…/L 
ą=2ć,*,   = …Ëƒ=",“,ä/L …=Ą!Ë" *=›ą%L 
C%ã*, C%ƒ"%ã Ë2 %KË“CËć,2ĉ %ą…%!%ą…%“2ĉ 
!=“C!ËąËãË…,  2ËäCË!=23!/ C% "“Ëä3 %KAËä3.

b`jrrlm{i qrxhk|m{i 
xj`t VO

bnglnfmnqŠh ophlememh“

nC!ËąËãË…,Ë "ã=›…%“2, %K!=ƒĆ%"

b/“3Ĉ,"=…,Ë , …=Ą!Ë"=…,Ë C%!%Ĉ*%",  
.*“2!=*2%" , *%…ĆË…2!=2%"

Memmert - CË!"/L " ä,!Ë C!%,ƒ"%ą,2Ëãĉ,   
!=ƒ!=K%2="Ĉ,L *%…ĆËCĆ,Ċ “%ƒą=…,  
"=*33ä…/. %.ã=›ą=Ċ?,. Ĉ*=-%". dã  
%.ã=›ąË…,  " C!,K%! "“2!%Ë…/ *%äC=*2…/Ë,   
.…Ë!Ą%“KË!ËĄ=Ċ?,Ë , …Ë"Ë!% 2…% 2%ć…/Ë 
.ãËäË…2/ oËãĉ2ĉË. aã=Ą%ą=!  .2,ä 
.=!=*2Ë!,“2,*=ä,  %.ã=›ą=Ċ?,Ë Ĉ*=-/ 
Memmert C%ƒ"%ã Ċ2 ą%“2,ćĉ 2ËäCË!=23!/ 
C%"Ë!.…%“2, “ ä=*“,ä=ãĉ…/ä %2*ã%…Ë…,Ëä 
"“ËĄ% ã,Ĉĉ +/- 1 j.

29 , 49 ã,2!%"
%2 +5 0C ą% +90 0C 
d,=C=ƒ%… !ËĄ3ã,!%"=…,  ą="ãË…, :
%2 10 ą% 1100 äK=!

nuk`fd`~yhi
b`jrrlm{i xj`t
Vncool
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o!,äË…Ë…,Ë nK%!%ą%"=…,Ë o=!=äË2!/

t%2%“2=K,ãĉ…%“2ĉ C!%ą3*2%" C,2=…, ,
“%ąË!›=?,. *!=“,2Ëã, , ",2=ä,…/

jã,ä=2,ćË“*=  *=äË!= ICH L         +10 0C   ą%        +60 0C    10 ą% 80 % %2…. "ã. 
     tã3%!Ë“ĆË…2…/Ë ã=äC/ (.%ã%ą…/L “"Ë2,  D65) 
    , ,“2%ć…,* rt-,ƒã3ćË…,  320 - 400 …ä,  8 b2/ä 2

h“C/2=…,Ë “2=K,ãĉ…%“2, C!, .!=…Ë…,,
.!=…Ë…,Ë C!, C%“2% ……/. 3“ã%", .

jã,ä=2,ćË“*=  *=äË!= ICH 

jã,ä=2,ćË“*=  *=äË!= C%“2% ……/. 3“ã%",L HPP   
n.ã=›ą=Ċ?,L ,…*3K=2%! ICP
j=äË!= "ã=›…%“2, HCP

n.ã=›ą=Ċ?,L ,…*3K=2%! IPS
r…,"Ë!“=ãĉ…/L “3Ĉ,ãĉ…/L Ĉ*=- U

+10 0C 
-10 0C 

0 0C
-12 0C

+20 0C
+20 0C
+14 0C
+30 0C

ą% 
ą%
ą%
ą%
ą%
ą%
ą%
ą%

+60 0C 
+60 0C 
+70 0C
+60 0C
+90 0C 

+160 0C
+45 0C 

+300 0C

10 ą% 80 % %2…. "ã. 

10 ą% 90 % %2…. "ã. 

20 ą% 95 % %2…. "ã. 

q2!Ë““-2Ë“2/ n.ã=›ą=Ċ?,L ,…*3K=2%! IPP
n.ã=›ą=Ċ?,L ,…*3K=2%! ICP

0 0C
-12 0C 

ą% 
ą%

 +70 0C
+60 0C

r“*%!Ë……/Ë ,“C/2=…,  “2=K,ãĉ…%“2, C,"= n.ã=›ą=Ċ?,L ,…*3K=2%! IPP
n.ã=›ą=Ċ?,L ,…*3K=2%! ICP

0 0C
-12 0C

ą%
ą%

+70 0C
+60 0C

l,*!%K,%ã%Ą,ćË“*,Ë ,“C/2=…, , %C!ËąËãË…,Ë 
ć,“ã= *%ã%…,L

h…*3K=2%! I
n.ã=›ą=Ċ?,L ,…*3K=2%! ICP
n.ã=ą=Ċ?,L ,…*3K=2%! IPP
n.ã=›ą=Ċ?,L ,…*3K=2%! IPS
r…,"Ë!“=ãĉ…/L “3Ĉ,ãĉ…/L Ĉ*=- U
q2Ë!,ã,ƒ=2%! S

+30 0C 
-12 0C 
0 0C

+14 0C 
+30 0C 
+30 0C

ą%
ą% 
ą%
ą% 
ą%
ą%

+80 0C
+60 0C
+70 0C
+45 0C

+300 0C
+250 0C

nC!ËąËãË…,Ë "ã=›…%“2,
äË2%ą%ä "/“3Ĉ,"=…, 

r…,"Ë!“=ãĉ…/L “3Ĉ,ãĉ…/L Ĉ*=- U
b=*33ä…/L “3Ĉ,ãĉ…/L Ĉ*=- VO

+30 0C 
+20 0C 

ą%
ą% 

+300 0C
+200 0C

c!=",äË2!,ćË“*%Ë %C!ËąËãË…,Ë
C%Ąã%?Ë…,  "%ą/
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