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8

3

20

20

3

1

Q$41!3+&
("=-'!43)



 !"  !"#$%&'()*+,"-!".+/+01+

;$(+#404,"3!)&6"/)0$+&"%434,)8&RFST>
?@& ;4.3493!=&,!.*4,+&
A@& Q$"36'4$0)$&9/!%"=4,+&'4%413!1(+&.4&
B@& N*+3
C@& N*+3&
E@& Q$"36'4$0)$&(%!)/43)#4&6-$4,1"&RM&=U2T

OV?
?V?C
EVAO
BVAE
?VCJ

F"/)0$"&
"%434,"&
("=-'!43"&
,&5!#W5"#&
?&N#&(&;X

Y!0$4#/!1)$+3":3!0$4#/!=4/
;$(+#404,"3!)&!33+12&.4."0=7,&R#-"$&#-%V&1)30$"/!0-V&"%!3+&
III&$(H.4,)8V&3!0$41)/-/4(+V&%<1(=!&Z+03!)8T&3!)&,+%"#"&
Z".3)8&4D$7D=!&)3)$#)0+1(3)8@&[".4,"3!)&$H1(3!)@

0
\"=-'&

(&(),3<0$(

Q$"36'4$0&("=*".4,+&6-$4,17,&1!<#3!=!)%&"=-%-/"04$4,+%&
,&'$()/!1()3!-&3"&?N#&.+3"%!0-@ BVMJ

;$(+#404,"3!)&%!)6("3!3+&24%4#)3!1(3)8&NU&4&,+."83491!&
BOO&/&RB&6("$Z)&:&?2T>
?@& ;$()1!)$"=&2+.$"-/!1(3+&6-$4,17,&6+'=!12&3"&

%!)6("/3!="12
A@& U+,$403!1"&
B@& N!)6("/3!=&2+.$"-/!1(3+
C@& ;4%'"&.4&("66"3!"&3!0$4#/!1)$+3+&(&1+60)$3+

AVC

?VA
AEVJ
OVK

Y!0$4#/!1)$+3"
Y!0$4#/!=4/

Y"D48"$="&.4&3"D484,"3!"&NU&,&'"'!)$>
?@& ;4."83!=&9/!%"=4,+&%"0)$!"*-&/-()%&RAVE&2:N#&NUT
A@& U+,$403!1"&RJ&%!3&:&N#NU&T
B@& ]!/(!"$="&
C@& ]$("3!)&'"$"^3+
E@& Y"D48"$="&RAVE&2&:&N#NUT
J@& Q$"36'4$0)$&'!434,+&3"D4!&RAVE&2&:&N#NUT
K@& Q$"36'4$0)$&'!434,+&3"D4!&RAVE&2&:&N#NUT
L@& Q$"36'4$0)$&'4(!4%+&3"D4!&RAVE&2&:&N#NUT
M@& Q$"36'4$0)$&'4(!4%+&3"D4!&RAVE&2&:&?&043H&NUT
?O@&\"=/)8"$="&
??@&_D$403!1"
?A@&Q$"36'4$0)$&="$0437,&R$H1(3+&6"%404=T
?B@&Y"=/)8"$="&ROVJ&2&:&N#NUT
?C@&Q$"36'4$0)$&="$0437,&ROVJ&2&:&N#NUT

_0$(+%"3!)&?&N#&.+3"%!0-&,&3"D48"12&?AE&#&`&BA&a&CO&
="$0437,&

KVE
OVB
?VE
?VE
EVE
OVAE
OVAE
OVAE
OVAE
OV?
OVOL
0

OV?
OV?

'"'!)$&.4&
3"D48"$=!&AL&=#V&
'"$"^3"&.4&
!%'$)#3"18!&
'"'!)$-&?A&=#V&
,4$=!&;XV&'-.*"&
="$0434,)&
(&0)=0-$+&E&
,"$60,4,)8&
CO&=#V

;$(+#404,"3!)&%)0"3!0-&.4&0$"36'4$0-&=$"84,)#4>
?@& ;"/)04,3!1"&;_b;Sc&R?&'"/)0"&JOO&=#&:&A&%!3T
A@& Q$"36'4$0&/4=4%40+,<&6'"/!34,<&G&4./)#*49d&L&=%

OVOC
OVE

;"/)0"&
.$),3!"3"&
AO&=#eAV&
;X&60$)012

0'7'2'3'4'5'6
f$).3!4&$41(3"&!/49d&4.'".7,&,&'$()/!1()3!-&3"&?&N#&
.+3"%!0-&
?@& c4$4,!3"&G&D!4.)#$".4,"/3"&?OOg&W&6'$()."Z
A@& F"/)0$"&"%434,"&("3!)1(+6(1(43"&G&6'$()."Z&

4=4/!1(3+%&$4/3!=4%
B@& N"=-/"0-$"
C@& Q,4$(+,"&6(0-1(3)
E@&  $),34&4.'".4,)&R'"/)0+T
J@& \*4%&60"/4,+
K@& F"/)0$"&4.'".4,"
L@& _.'".4,"&%!)6("3!3"&6-$4,17,&6+'=!12
M@& _'"=4,"3!"&("=-'!43+12&%"0)$!"*7,&W&(,$40
?O@&_'"=4,"3!"&.4&.)043"18!&#.+&("3!)1(+6(1()3!"&NU&

'$()=$"1("8<&Eg
??@&_'"=4,"3!"&.4&6'"/)3!"&#.+&("3!)1(+6(1()3!"&NU&

3!)&'$()=$"1("8<&Eg&R4041(=!&;XV&'"'!)$&#!/(4,+V&
("3!)1(+6(1(43)&1(+91!,4V&(%!40=!&YPT

?A@&f1!)=!&R6418"/3)T
?B@&\-Z+1!)&,4.+&W&,4."&,&'4%'!)&=$<Z+&,&4D!)#-&

("%=3!H0+%
h"()%&4.'".7,

0

0

?VMJK&=#
?VCKK&=#
OVMA?&=#
OVMOA&=#
OVEOJ&=#
OVCCA&=#
0

OVOO?&=#

OVOOA&=#

0

0

JVA?L&=#



 !  !"#$%"&%'$()*&+,-./&$&+0-./&12345&6)(7,89+&6)(:*;7-$&+0')"!07<&=9)!$7%07<&>"?,)$"@9+&+0'*7<(+07<

Q)1234/4#!"& 40$(+%+,"3!"& '4,+Z6(+12& =/"6+1(3+12& NU& ,& #*7,3)8& %!)$()& '4/)#"& 3"& ,+%!)6("3!-&
.4=*".3+%& 6=*".3!=7,V& ,& 0$"=1!)& =07$)#4& 3!)& ("124.(<& '$()%!"3+& ^(+1(3)@& ;"$"%)0$)%& .)1+.-8<1+%&
4& 8"=491!& 40$(+%"3)#4& NU& 8)60& !30)36+,349d& %!)6("3!"@& \,$71!d& -,"#H& 3"/)Z+& 3"& )3)$#412*43349d&
'$41)67,&'$(+#404,"3!"&'46(1()#7/3+12&6=*".3!=7,V&=07$)&%-6(<&D+d&4.'4,!).3!4&$4(.$4D3!43)V&'$()6!"3)&
!&,+6-6(43)@&\-')*3!)&4.%!)33+%&'$41)6)%&0)1234/4#!1(3+%&8)60&'$41)6&40$(+%+,"3!"&NU&)%-/6+83+12&
RNUXT@&

#$%$&'()*+,(-&./01234./&*5167/89/

NUX&6<&4D)13!)&3-%)$)%&8).)3&'4.&,(#/H.)%&!/491!&'$4.-=18!&!&-Z+1!"&,&("=*"."12&#7$3!1(+12&3!),H#/4,+12@&
i)60&,!)/)&4.%!"3&0)#4&NU@&U&;4/61)&'$4.-=4,"3)&6<&NUX&3"D484,"3)&60464,"3)&#*7,3!)&,&("=*"."12&
#7$3!1(+12& '4.(!)%3+12& !& NUX& /-()%& 60464,"3)& ,& ("=*"."12& 4.=$+,=4,+12V& "& 0"=Z)& '4.(!)%3+12@&
U&6=*".&NUX&,124.(<&-0/)3!"1()V&'"/!,"V&,4."V&)%-/#"04$+V&9$4.=!&-1(-/"8<1)&!&%4.+^=-8<1)@&Y"81(H91!)8&
60464,"3+%&-0/)3!"1()%&8)60&"(40"3RjT&"%43-&,&%!)6("3!3!)&(&"(40"3)%RjT&64.-&/-D&"(40"3)%RjT&,"'3!"@&
\","$049d&-0/)3!"1(+&'$()=$"1("&MOg@&;"/!,)%&6<&4$#"3!1(3)&1!)1()&0,4$(<1)&/-D&3!)0,4$(<1)V&(&'4.60",4,+%&
6=*".3!=!)%&NUX&,4.<V& $4(0,4$7,@&NUX& ()&,(#/H.-& 3"& D$"=&,& 60$-=0-$()& ="31)$4#)37,& 6<& -%4,3!)&
4=$)9/"3)& ./"& 1"*)8& #$-'+& 8"=4& )=4/4#!1(3)@&;$41)6& 0)1234/4#!1(3+&40$(+%+,"3!)&NUX&6=*"."& 6!H& (& =!/=-&
'4.60",4,+12&4')$"18!&08@&'$(+#404,"3!)&6-$4,17,&R)%-/#"04$"V&k"(+&4$#"3!1(3)8V&$4(0,4$-&"(40"37,RjTTV&
,+0,4$()3!"& )%-/68!V& .4(4,"3!"& 6-$4,17,& 60"*+12V& ,+%!)6("3!"V& -1(-/)3!"V& 3"D484,"3!"V& 12*4.()3!"&
!&'"=4,"3!"&,&'$(+'".=-&3"D484,"3+12@& /"&NUX&/-()%&'4&'$41)6!)&%!)6("3!"&3"60H'-8)&'$41)6&12*4.()3!"&
!&("*".-3=-&.4&'48)%3!=7,@&h+6@&E&!&J&!/-60$-8<&4.'4,!).3!4&.!"#$"%+&'$41)6-&40$(+%+,"3!"&NUX&/-()%&
R%"0$+1"&3!)-1(-/43"T&!&3"D484,"3)#4@&Y"04%!"60&,&0"D)/"12&E&!&J&()60",!434&D!/"36)&)3)$#)0+1(3)&)/)%)307,&
,)891!4,+12:,+891!4,+12& '46(1()#7/3+12& )0"'7,& 41)3!"3)#4& '$41)6-&,+0,"$("3!"& 4.'4,!).3!4&%"0$+1+&
NUX&!&NUX&3"D4$4,"3)#4@

Energia elektryczna

Przygotowanie roztworu 

azotanów(V) w wodzie
Przygotowanie

fazy organicznej

Azotan(V) wapnia

Woda

Energia elektryczna

Olej

Energia elektryczna

Emulgator

Wytwarzanie emulsji 

w wysokoobrotowym mieszalniku 

MieszanieEnergia elektryczna

Granice 

ocenianego 

systemu

Azotan(V) amonu

Gotowy wyrób
Odpady 

(karton, folia, olej papier)

Rys. 5.  !"#$"%&'$()'*+,-&./"&0)1234/4#!!&,+0,"$("3!"&NUX&/-()%



 !#  !"#$%&'()*+,"-!".+/+01+

Tab. 5. 5!/"36& )3)$#)0+1(3+& )/)%)307,& ,)891!4,+12:,+891!4,+12& '46(1()#7/3+12& )0"'7,& 41)3!"3)#4&
'$41)6-&,+0,"$("3!"&%"0$+1+&NUX

Opis
Energia 
[kWh]

 !"#$%!&'
pomocniczy

Surowiec 
()*&)$+,-."/

0'1'2'3'4'5'6
\)6'7*&'$(+#404,"3!"&%!)6("3!3&4/)84,+12>
?@& N!)6("/3!=&%!)6("3!3&4/)84,+12
A@& _#$(),"3!)&%!)6("/3!="
B@& ;4%'"&'3)-%"0+1(3"&4/)8-
C@& ;4%'"&%!)6("3!3&4/)84,+12
E@& \D!4$3!=&'4.$H1(3+&%!)6("3!3+&4/)8-&(&)%-/#"04$)%
J@& _#$(),"3!)&(D!4$3!="
K@& ;4%'"&.4(-8<1"&%!)6("3!3H&4/)8-&(&)%-/#"04$)%
L@& \D!4$3!=&'4.$H1(3+&%!)6("3!3+&4/)8-&(&'"$"^3<&

!&,46=!)%
M@& _#$(),"3!)&(D!4$3!="
?O@&;4%'"&.4(-8<1"&%!)6("3!3+&4/)8-&(&,46=!)%&!&'"$"^3<

?V?
80

0

AVA
?V?
AVE
AVA
?V?

AVE
AVA

P!)'*"&,4."&
MO&lP

\)6'7*&'$(+#404,"3!"&$4(0,4$-&-0/)3!"1(+>
?@& ;4%'4,"3!)&604'-&6"/)0$+&(&"-041+60)$3+&R$4(*".-3)=T
A@& ;4.$H1(3)&%"#"(+34,"3!)&604'-&6"/)0$+&,&(D!4$3!=-&

4#$(),"3+%&.4&0)%'@&RME&m&?BOT&lP
B@& N!)6("3!)&604'-&6"/)0$+
C@& ;4%'"&
E@& ;4.$H1(3)&%"#"(+34,"3!)&$4(0,4$-&-0/)3!"1(+
J@& N!)6("/3!=
K@& ;4%'"&("3-$()3!4,"
L@& ;4%'"&.4(-8<1"&$4(0,7$&-0/)3!"1(+&4#$(),"3"&1!)'*<&

,4.<
M@& ;4%'"&$4(0,4$-&-0/)3!"1(+
?O@&N!)6("/3!=&$4(0,4$-&-0/)3!"1(+

3

AVE

3

AVA
AVE
BVA
AVA
3

AVA
4

P!)'*"&,4."&
MO&lPV&

'"$"&0&a&?BA&lPV&
'&a&OVB&N;"

\)6'7*&%!)6("/3!="&%"0$+1+>
?@& N!)6("/3!=&%"0$+1+
A@&  4(4,"3!)&,46=-&!&'"$"^3+&R$H1(3!)T
B@& U4."&#$(),1("
C@& Q$"36'4$0)$

15

0

AVL
OVBK

U4."&#$(),1("&
??O:MO&lP

0'7'2'3'4'5'6
f$).3!"&!/49d&4.'".7,&,&'$()/!1()3!-&3"&043H&NUX&
R%"0$+1+T>
?@& N"0)$!"*+&("3!)1(+6(1(43)&NU&
A@& 5!#W5"#&(&0,4$(+,"&'4&6"/)0$()&"%434,)8&!&,"'3!4,)8
B@& ;4'!4*+&'4&6'"/)3!-&4.'".7,
C@& N"=-/"0-$"
E@& \*4%&60"/4,+

OVCB&=#
?VOJ&=#
OVOK&=#
OVOB&=#
OVOE&=#



 !! !"#$%"&%'$()*&+,-./&$&+0-./&12345&6)(7,89+&6)(:*;7-$&+0')"!07<&=9)!$7%07<&>"?,)$"@9+&+0'*7<(+07<

Energia elektryczna

Przygotowanie 

przesyconego roztworu 

azotanów(V) 

Przygotowanie

fazy organicznej

Azotan(V) sodu

Woda

Energia elektryczna

Olej

Energia elektryczna

Emulgator

Wytwarzanie 

emulsji

Dozowanie surowców 

sypkich/ mieszanie

Saletra amonowa
Mikrobalony

Energia elektryczna

Nabojowanie

Energia elektryczna

Otoczka (tworzywo)

Chłodzenie suszenie 

pakowanieEnergia elektryczna

Granice 

ocenianego 

systemu

Azotan (V) amonu

Gotowy wyrób
Odpady 

(karton, folia, olej papier)

Wosk/parafina

Rys. 6.  !"#$"%&'$()'*+,-&./"&0)1234/4#!!&,+0,"$("3!"&NUX&3"D484,"3)#4

Tab. 6. 5!/"36& )3)$#)0+1(3+& )/)%)307,& ,)891!4,+12:,+891!4,+12& '46(1()#7/3+12& )0"'7,& 41)3!"3)#4&
'$41)6-&,+0,"$("3!"&%"0$+1+&NUX

Opis
Energia 
[kWh]

 !"#$%!&'
pomocniczy

Surowiec 
()*&)$+,-."/

0'1'2'3'4'5'6
\)6'7*&'$(+#404,"3!"&%!)6("3!3&4/)84,+12>
?@& N!)6("/3!=&%!)6("3!3&4/)84,+12
A@& _#$(),"3!)&%!)6("/3!="
B@& ;4%'"&'3)-%"0+1(3"&4/)8-
C@& ;4%'"&%!)6("3!3&4/)84,+12
E@& \D!4$3!=&'4.$H1(3+&%!)6("3!3+&4/)8-&(&)%-/#"04$)%
J@& _#$(),"3!)&(D!4$3!="
K@& ;4%'"&.4(-8<1"&%!)6("3!3H&4/)8-&(&)%-/#"04$)%
L@& \D!4$3!=&'4.$H1(3+&%!)6("3!3+&4/)8-&(&'"$"^3<&

!&,46=!)%
M@& _#$(),"3!)&(D!4$3!="
?O@&;4%'"&.4(-8<1"&%!)6("3!3+&4/)8-&(&,46=!)%&!&'"$"^3<

?V?
80

2

AVA
?V?
AVE
AVA
?V?

AVE
AVA

P!)'*"&,4."&
MO&lP



 !%  !"#$%&'()*+,"-!".+/+01+

\)6'7*&'$(+#404,"3!"&$4(0,4$-&-0/)3!"1(+>
?@& ;4%'4,"3!)&604'-&6"/)0$+&(&"-041+60)$3+&R$4(*".-3)=T
A@& $H1(3)&%"#"(+34,"3!)&604'-&6"/)0$+&,&(D!4$3!=-&

4#$(),"3+%&.4&0)%'@&RME&m&?BOT&lP
B@& N!)6("3!)&604'-&6"/)0$+
C@& ;4%'"&
E@& ;4.$H1(3)&%"#"(+34,"3!)&$4(0,4$-&-0/)3!"1(+
J@& N!)6("/3!=
K@& ;4%'"&("3-$()3!4,"
L@& ;4%'"&.4(-8<1"&$4(0,7$&-0/)3!"1(+&4#$(),"3"&1!)'*<&

,4.<
M@& ;4%'"&$4(0,4$-&-0/)3!"1(+
?O@&N!)6("/3!=&$4(0,4$-&-0/)3!"1(+

3

AVE

3

AVA
AVE
BVA
AVA
3

AVA
4

P!)'*"&,4."&
MO&lPV&

'"$"&0&a&?BA&lPV&
'&a&OVB&N;"

\)6'7*&%!)6("/3!="&%"0$+1+>
?@& N!)6("/3!=&%"0$+1+
A@&  4(4,"3!)&,46=-&!&'"$"^3+&R$H1(3!)T
B@& U4."&#$(),1("
C@& Q$"36'4$0)$

15

0

AVL
OVBK

U4."&#$(),1("&
??O:MO&lP

\)6'7*&.4(4,"3!"&%!=$4D"/437,>
?@& X=6'"3.4,"3!)&%!=$4D"/437,&R"#$)#"0T
A@& ;4%'"&%)%D$"34,"
B@&  4(4,3!=&%!=$4D"/437,
C@& \"6!/"1(&9/!%"=4,+&%!=$4D"/437,

ACVE
2

OVKE
OVBK

6'$HZ43)&
'4,!)0$()&
'&a&E&D"$

\)6'7*&.4(4,"3!"&6"/)0$+>
?@& U1!<#3!=&)/)=0$+1(3+
A@&  4(4,3!=
B@& \"6!/"1(&9/!%"=4,+

?V?L
OVKE
OVAM

\)6'7*&.4(4,"3!"&6-$4,17,>
?@& \"6!/"1(&9/!%"=4,+&%!=$4D"/437,
A@& \"6!/"1(&9/!%"=4,+&6"/)0$+&
B@& N!)6("/3!=&NUX
C@& Q$"36'4$0)$

OVBK
OVBK
?VE
3

\)6'7*&3"D48"$)=&R'$"1"&343&604'T>
?@& Y"D48"$="
A@& Q$"36'4$0)$&0"9%4,+
B@& Y"D48"$="
C@&  4(4,3!=
E@& Q$"36'4$0)$+&0"9%4,)&R6=493+&!&'4(!4%+T
J@& F!/3!=&0"9%+&'4."83!="
K@& F!/3!=&460"03!)8&0"9%+

3

1

EV?
22

AVC
2

2

F'$HZ43)&
'4,!)0$()&
'&a&REmKT&D"$

\)6'7/&0$"36'4$04,4W12*4.(<1+>
?@& U"33"&12*4.(<1"&(&0$"36'4$0)$)%&0"9%4,+%
A@& U"33"&12*4.(<1"&(&0$"36'4$0)$)%&0"9%4,+%
B@& S#$)#"0&12*4.3!1(+
C@& ;4%'"&%)%D$"34,"
E@& F!/46&R")$"18"T
J@& F!/46&R")$"18"T
K@& ;4%'"&')$+60"/0+1(3"
L@& U"33"&12*4.(<1"&(&0$"36'4$0)$)%

2

2

150

2

1

1

5

2

U4."&
12*4.3!1("&
,&4D!)#-&

("%=3!H0+%V&
6'$HZ43)&
'4,!)0$()

0'7'2'3'4'5'6
f$).3!"&!/49d&4.'".7,&,&'$()/!1()3!-&3"&?&N#&NUX&
3"D484,"3)#4
?@& N"0)$!"*+&("3!)1(+6(1(43)&NU&
A@& 5!#W5"#&(&0,4$(+,"&'4&6"/)0$()&"%434,)8
B@& 5!#W5"#&(&0,4$(+,"&'4&%!=$4D"/43"12
C@& U4$=!&(&0,4$(+,"&'4&6"/)0$()&64.4,)8
E@& ;4'!4*+&'4&6'"/)3!-&4.'".7,
J@& N"=-/"0-$"
K@& \*4%&60"/4,+

h"()%&4.'".7,

OVAB&=#
OVEK&=#
?VOA&=#
OVEJ&=#
OVOC&=#
OV?B&=#
OVOB&=#
AVEL&=#

Q)1234/4#!"&40$(+%+,"3!"&NUX&8)60&4'!6+,"3"&,&/!0)$"0-$()&8"=4&1"*=4,!1!)&D)('!)1(3"&!&4&%"*)8&!/491!&4.'".7,@



 !: !"#$%"&%'$()*&+,-./&$&+0-./&12345&6)(7,89+&6)(:*;7-$&+0')"!07<&=9)!$7%07<&>"?,)$"@9+&+0'*7<(+07<

!$&;9,47<,
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