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��������. -$#/�"!+*#%: "#;%�*���<#���# ���&#%%��"� +:&�$! =�;": >!?�*%#%�� /�@#%%�A ?#<�. �!>$!&�"!%%:A ��@?*#�� @!"#@!"�<#���; 
@�/#*#A � ?$��$!@@%�# �&#�?#<#%�# ?$#/%!>%!<#%: /*� $!�<#"! =�;": >!?�*%#%�� /�@#%%�A ?#<� � $#�'*�$'#@:@ ?$�B#���@ =*!���-
&$!>�+!%�� � +���"!%�+*#%��. -$� "!��A >!/'+�# ?#$+:# ?�$B�� =*!���&$!>'DE�; � F#*#>�$'/%:; @!"#$�!*�+ $!�?�*!�!D"�� + =!;"# 
?#<�, � �"�'"�"+'#" %#�&;�/�@��"G ?��"#?#%%��� ?�+:=#%�� $'/%�A %!�$'>��. ��%�+%:# H'%�B��%!*G%:# +�>@�F%��"� ?$��$!@@%��� 
�&#�?#<#%�� ?�>+�*�D" ��'E#�"+*�"G �*#/'DE##: +#/#%�# �?$!+�<%���+ (��%�"$'�"�+%:# ;!$!�"#$��"��� /�@#%%:; ?#<#A; ?!$!@#"$: 
?$#/=#�"+'DE�; >!/'+��, �+�A�"+! =*!���&$!>'DE�; � F#*#>�$'/%:; @!"#$�!*�+, ����! � /$.); $!�<#" ���"!+! =�;": >!?�*%#%�� � 
�+�A�"+ <'�'%! � =*!�! ?$� >!/!%%:; ?�*G>�+!"#*#@ $!�;�/!; =*!���&$!>'DE�; @!"#$�!*�+ � H*D��+ � /'"G#+:; ?!$!@#"$!;; $!�<#" 
�?"�@!*G%��� ���"!+! =�;": >!?�*%#%�� � ?�/&�$ /'"G#+:; ?!$!@#"$�+ � '<#"�@ ��$!%�<#%�A %! "#?*�+�A, =*!��+:A, �!>�/�%!@�<#���A 
$#F�@: � �!<#�"+� ?�*'<!#@��� <'�'%!; /�!�%��"��' � ?$#/�"!+*#%�# $#>'*G"!"�+ $!�<#"! + "!&*�<%�@ � �$!H�<#���@ +�/#, ��;$!%#%�# 
�; + &!># /!%%:;. 

	������� �����: >!/'+�! /�@#%%�A ?#<�, /'"G#+�A $#F�@, �!>�/�%!@��!, =*!���&$!>�+!%�#, @!"#@!"�<#��!� @�/#*G, ?$��$!@@%�# �&#�?#-
<#%�#.

�!/'+�! /�@#%%�A ?#<� � ?��*#/'DE�A $!>/'+�<-
%:A ?#$��/ �+*�D"�� �"+#"�"+#%%:@� �?#$!B��@�, �" 
?$!+�*G%��� +:?�*%#%�� ��"�$:; >!+���" %�$@!*G%!� 
$!&�"! ?#<�, ?$�/�*F�"#*G%��"G ## �*'F&:, ��*�<#�"-
+� � /*�"#*G%��"G ?$�@#F'"�<%:; $#@�%"�+. �%!*�> 
*�"#$!"'$: ?� /�@#%%�@' ?$��>+�/�"+' ?��!>!*, <"� 
�'E#�"+'D" ?$�&*�F#%%:# @#"�/��� $!�<#"�+ >!/'+�<-
%�A =�;":, ��%�+!%%:# %! ?$!�"��# >!/'+�� $!%## ++#-
/#%%:; + K��?*'!"!B�D ?#<#A [1  –  7]. ��/#*�$�+!%�# 
�/%�@#$%��� %#�"!B��%!$%��� ���"��%�� "#@?#$!"'$-
%:; ?�*#A /*� >!/'+�� /�@#%%:; ?#<#A +:?�*%#%� >!-
$'&#F%:@� ���*#/�+!"#*�@� [8  –  10]. �/%!��, $!��@!"-
$�+!#@�# %!?$!+*#%�# "#�$#"�<#��� @!*� �>'<#%�, 
�"�'"�"+'D" #/�%:# %!'<%� �&��%�+!%%:# @#"�/: +:-
&�$! ���"!+! =�;": >!?�*%#%�� � /'"G#+:; ?!$!@#" $�+.

-$� H�$��$�+!%%�A >!/'+�# (� $#�'*�$'#@:@ ?$�-
B#���@ =*!���&$!>�+!%�� � +���"!%�+*#%��) ?#$+:# 
?�$B�� =*!���&$!>'DE�; � F#*#>�$'/%:; @!"#$�!*�+ 
$!�?�*!�!D"�� + =!;"# ?#<�. -$� K"�@ �"�'"�"+'#" %#-

�&;�/�@��"G ?��"#?#%%��� ?�+:=#%�� $'/%�A %!�$'>-
�� [4  –  5,  7]. �"$'�"'$! @!"#@!"�<#���A @�/#*� $!�<#"! 
=�;": >!?�*%#%�� ?$� H�$��$�+!%%�A >!/'+�# ?$#/�-
"!+*#%! %! $��.  1. �!�$'F!#@!� + ?#<G =�;"! /#*�"�� %! 
"$� <!�"� (%'*#+'D, ?#$+'D � +"�$'D).

�	���� «������� �����», ��"�$!� ���"��" "�*G�� �> 
����!, %# '<!�"+'#" + ?$�B#��# ��$#%�� � ��$!#" $�*G 
/$#%!F%�A �����+�A %!�!/��. � �&L#@ %'*#+�A =�;": 
+;�/�" �*#/'DE##: >'@?H (�&L#@ ��$%!, �?$#/#*�#@:A 
+:��"�A «@#$"+��� �*��»); �&L#@ ��$%! �" '$�+%� <'-
�'%%�A *#"�� /� '$�+%� +�>/'=%:; H'$@; �&L#@ ���-
�!, >!�*D<#%%:A + ��%'�# %#?�/+�F%:; @!"#$�!*�+ �" 
'$�+%� +�>/'=%:; H'$@.

�	���� «������ �����», �"$'�"'$! @!"#@!"�<#���A 
@�/#*� ��"�$��� ?$#/�"!+*#% %! $��.  2.

-#$+!� =�;"! /#*�"�� %! /+# <!�"�: ?#$+!� ?�$B�� 
���"��" �> ����!, ! +"�$!� – �> ����! � =*!���&$!>'-
DE�; @!"#$�!*�+. -��*#/�+!"#*G%��"G +:?�*%#%�� 
$!�<#"�+ ?� �?$#/#*#%�D ?!$!@#"$�+ ?#$+�A =�;": 
>!�*D<!#"�� + �*#/'DE#@:

– ?� &!*!%�' "#?*! �?$#/#*�#"�� %#�&;�/�@:A 
$!�;�/ ����! /*� %!�$#+! =�;": � ��%#'?�$%�A 
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 � � � � � � � �� � � � � � � �

�*!/�� /� $!&�<�; "#@?#$!"'$, ".#. ��*�<#�"+� 
"#?*! �" �F��!%�� @!��: ����! ?#$+�A =�;": 
/�*F%� &:"G /��"!"�<%:@ /*� %!�$#+! ��%#'?�$-
%�A �*!/�� � @!��: @!"#$�!*�+ K"�A =�;": /� 

$!&�<�; "#@?#$!"'$, ;!$!�"#$%:; /*� %�F%#A 
�"'?#%� "#?*��&@#%!; 

– $!��<�":+!D"�� $!�;�/: =*!���&$!>'DE�; 
@!"#$�!*�+ ��;�/� �> >!/!%%��� ���"!+! =*!�! 

���. 1. �"$'�"'$! @!"#@!"�<#���A @�/#*� $!�<#"! =�;": >!?�*%#%�� � $#�'*�$'#@:@ ?$�B#���@ =*!���&$!>�+!%�� � +���"!%�+*#%��

Fig. 1. The structure of the mathematical model for calculation of the Q lling charge with the adjustable process of slag formation and recovery

���. 2. �"$'�"'$! @!"#@!"�<#���A @�/#*� $!�<#"! ?#$+�A =�;":

Fig. 2. The structure of the mathematical model for calculation of the Q rst charge
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(CaO/SiO2 , Al2O3 ), >!/!%%�A +�>���"� =*!�! ?$� 
"#@?#$!"'$!; 1400 � 1500  °C; + ��%�+' $!�<#"! 
+�>���"� =*!�! ?�*�F#%! @!"#@!"�<#��!� �&$!-
&�"�! �>+#�"%:; =*!��+:; /�!�$!@@ ?$� K"�; 
"#@?#$!"'$!;; 

– + �+�>� � ++�/�@ + =�;"' =*!���&$!>'DE�; @!-
"#$�!*�+ +�>%��!#" %#�&;�/�@��"G /�?�*%�"#*G-
%��� $!�;�/! ����! %! %!�$#+ � ?*!+*#%�# K"�; 
@!"#$�!*�+; ?$� �>@#%�+=#@�� $!�;�/# ����! 
��'E#�"+*�#"�� ��$$#�"�$�+�! ���"!+! =�;-
":, ?����*G�' ?$� '+#*�<#%%�@ $!�;�/# ����! 
@#%�D" �� ���"!+ � ;!$!�"#$��"��� =*!�!;

– /!*## �?$#/#*�#"�� $!�?�*�F#%�# ?#$+�A =�;-
": ?� +:��"# ?#<�; ++�/ + ?#$+'D <!�"G ?#$+�A 
=�;": =*!���&$!>'DE�; @!"#$�!*�+ %# ?$#/'�-
@!"$�+!#"��; ?��+*�DE�#�� ?$� ��$#%�� ����! 
?#$+�A =�;": =*!���&$!>'DE�# �> >�*: ����! 
$!�?$#/#*�D"�� + @#F�'���+:; ?$��"$!%�"+!; 
�����+�A %!�!/��, ��"�$:# %# �&$!>'D" F�/��-
?�/+�F%��� =*!�!. 

�!��A @#"�/ >!/'+�� ?#<� ?$#/?�*!�!#" $!&�"' ��$-
%! ?#<� &#> =*!�!, <"� /!#" +�>@�F%��"G ��'E#�"+*�"G 
�"+�/ ��$�<�; �!>�+ <#$#> "$'&:, >!*�F#%%:# + <'�'%-
%:# *#"��. � �%�@ �*'<!# ?$� $!%%#@ =*!���&$!>�+!-
%�� %#�>&#F%� >!*�+!%�# "$'& =*!��@, ?$#�$!E#%�# 
/+�F#%�� �!>! + %�F%#A <!�"� ��$%!, <"� %# ?�>+�*�#" 
%!�$#"G *#E!/G /� "#@?#$!"'$, �&#�?#<�+!DE�; %�$-
@!*G%'D �"$!&�"�' ?#$+:; ?�$B�A $!�?*!+�+ <'�'%! 
� =*!�!. -$�@:=*#%%:# >!/'+�� /�@#%%:; ?#<#A ?� 
"#;%�*���� � >!/#$F��A =*!���&$!>�+!%�� ?��!>:+!-

D", <"� +$#@� $!&�": ?#<� /� ?$�;�/! =*!�! + ��$% 
/�*F%� &:"G &�*## 6  < � /�;�/�"G /� 10  < &#> �?!�#%�� 
>%!<�"#*G%��� %!$'=#%�� �!>�/�%!@�<#���; �+�A�"+ 
�"�*&! =�;": [4,  5]. ���$��"G /+�F#%�� =�;": + ?#<� 
� +$#@� ?�/;�/! =*!���&$!>'DE�; @!"#$�!*�+ � H'$-
@!@ �?$#/#*�D"�� $!�;�/!@� /'"G�, ?$�$�/%��� �!>!, 
���*�$�/!, ! "!�F# +*!F%��"GD /'"G�. -��*# >!/!%�� 
�>@#%#%�� K"�; ?!$!@#"$�+ ?� ;�/' >!/'+�� $!��<�":-
+!#"�� ��*�<#�"+� ����!, %#�&;�/�@�# /*� $#�'*�$�+!-
%�� +$#@#%� %!<!*! ?$�B#��! =*!���&$!>�+!%��.

�	���� «������ �����», �"$'�"'$! @!"#@!"�<#-
���A @�/#*� ��"�$��� ?$#/�"!+*#%! %! $��.  3. 

�"�$!� =�;"! "!�F#, �!� � ?#$+!�, /#*�"�� %! /+# 
<!� "�. -#$+!� ?�$B�� ���"��" �> ����! � =*!���&$!>'D-
E�; @!"#$�!*�+, ! +"�$!� – �> ����!, =*!���&$!>'DE�; 
� F#*#>�$'/%:; @!"#$�!*�+.

�*� �?$#/#*#%�� $!�;�/�+ ��@?�%#%"�+ =�;": + B#-
*�@ %! +"�$'D =�;"' ?$��>+�/�"�� ## $!�<#" @#"�/�@ 
�.�.  �!@@!  [11], ?� ��"�$�@' �?$#/#*�D"�� '/#*G%:A 
$!�;�/ F#*#>�$'/%��� @!"#$�!*! � ����! %! "�%%' <'-
�'%!, ! "!�F# �$#/%## >%!<#%�# $'/%�A %!�$'>��. �!�<#" 
$!�;�/�+ =*!���&$!>'DE�; @!"#$�!*�+ � H*D��+ +� 
+"�$�A =�;"# ?$��>+�/�"�� !%!*���<%� $!�<#"' ?#$+�A 
=�;":. �"*�<�# >!�*D<!#"�� + "�@, <"� '<�":+!#"�� 
%!*�<�# F#*#>�$'/%:; @!"#$�!*�+ +� +"�$�A <!�"� 
+"�$�A =�;":. �!�?�*�F#%�# ?#$+:; ?�$B�A $'/%:; 
@!"#$�!*�+ +"�$�A =�;": ?� +:��"# ?#<� �@##" ���*D-
<�"#*G%� +!F%�# >%!<#%�#. X"� �+�>:+!#"�� � %#�&;�-
/�@��"GD ;�$�=#�� ?$��$#+! � ?�*%��� +���"!%�+*#-
%�� ����/�+ F#*#>! $'/%��� @!"#$�!*!. 

���. 3. �"$'�"'$! @!"#@!"�<#���A @�/#*� $!�<#"! +"�$�A =�;":

Fig. 3. The structure of the mathematical model for calculation of the second charge
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-$� @!*�A +:��"# $!�?�*�F#%�� F#*#>�$'/%:; @!-
"#$�!*�+ +�>@�F#% ?$�;�/ + %�F%DD <!�"G ?#<� F#-
*#>��"��� =*!�!, <"� +:>�+#" ?�;�*�/!%�# %�>! ?#<�, 
%!$'=#%�# %�$@!*G%�A H�*G"$!B�� $!�?*!+�+ + ��$%# 
� �*�F%��"� + �"$!&�"�# ?$�/'�"�+ ?*!+�� ?$� +:?'�-
�# $!�?*!+�+. X"� $!��"��%�# �+�>!%� �� +$#@#%#@ 
?$#&:+!%�� =�;": + ?#<�. � �+�>� � K"�@ + �!<#�"+# 
%!�"$�A�� @�/#*� ��?�*G>'#"�� /�?'�"�@�# +$#@� ?$�-
;�/! F#*#>�$'/%:; @!"#$�!*�+ � +�>/'=%:@ H'$@!@, 
� ?$� >!/!%%�@ "#@?# >!/'+�� ?#<� �?$#/#*�#"�� ��$�-
>�%" >!*�F#%�� + =�;"# >!?�*%#%�� $'/%��� @!"#$�!*!. 
�?:" >!/'+�� /�@#%%:; ?#<#A �+�/#"#*G�"+'#" � "�@, 
<"� + %!<!*G%:A ?#$��/ >!/'+�� ?#<� >%!<#%�# "#�$#-
"�<#���A "#@?#$!"'$: ��$#%�� /�*F%� &:"G %! @�%�-
@!*G%� +�>@�F%�@ '$�+%#. X"� �&L��%�#"�� "#@, <"� + 
K"�" @�@#%" >!/'+�� + ��$%# ?#<� �"�'"�"+'D" ?�"$#&�-
"#*� ($'/%:# � =*!���&$!>'DE�# ��@?�%#%":) "#?*!. 
-�//#$F!%�# /�?'�"�@�A "#�$#"�<#���A "#@?#$!"'$: 
��$#%�� ��'E#�"+*�#"�� ?!$!@#"$!@� /'"G�, + <!�"%�-
�"� #�� +*!F%��"GD.

'��������� �����(	��� ���� � ������ $!��<�":+!-
#"�� ?� &!*!%�' �#$:, ��"�$:A ���"!+*�#"�� �> +�#; 
�#$���/#$F!E�; ��@?�%#%"�+ =�;":, =*!�! � <'�'-
%!  [12].

)��������	��� �	�����	��������� ��(��	 ��	���. 
�*#/'#" �"@#"�"G, <"� �*�A =�;": >!?�*%#%�� �"*�-
<!#"�� ?�%�F#%%�A %!�:?%�A @!���A �>->! &�*G=��� 
$!�;�/! ����! + =�;"# � ?�K"�@' ?�/+��!%�� =�;": 
?$���;�/�" ?$� @#%G=#@ ?#$#?!/#, <#@ K"� �@##" @#�-
"� ?$� �&:<%�A ?*!+�#. � �!<#�"+# �$�"#$�� '�"�A-
<�+��"� �*�� =�;": + ?#<� ?$� +�>/#A�"+�� %! %#�� 
�!>�+��� ?�"��! ?$�%�@!#"�� �"#?#%G '$!+%�+#=�+!-
%��  (��) =�;": �!>�@. -$#/#*G%:A ?#$#?!/ /!+*#%��, 
?$#+:=#%�# ��"�$��� +:>:+!#" ?�/+��!%�# =�;": + 

?#<�, %!�"'?!#" ?$� /��"�F#%�� �$�"�<#���A �"#?#%� 
'$!+%�+#=�+!%�� (���$�" ) =�;": �!>�@ [12]. 

&������	�����	* �����+ ����� �	�������*. -$#/-
'�@!"$�+!#" �?$#/#*#%�# ���"!+! =�;": >!?�*%#%��, 
+:&�$! /'"G#+:; ?!$!@#"$�+ ��;�/� �> ?�*'<#%�� >!-
/!%%�A ��%�+%��"� (CaO/SiO2 ) =*!�!. -$� K"�@ '<�-
":+!D"�� "#;%�*���<#���# ��$!%�<#%�� %! "#?*�+�A, 
/'"G#+�A, �!>�/�%!@�<#���A � =*!��+:A $#F�@: ?*!+-
��, ��"�$:# +�*D<!D" �*#/'DE�# ?!$!@#"$:: +�>���"G 
=*!�! ?$� "#@?#$!"'$!; 1400 � 1500  °C, -; ��/#$F!%�# 
Al2O3 + =*!�#, %; +:;�/ =*!�!, "/"; ��/#$F!%�# �#$: 
+ <'�'%#, %; ��/#$F!%�# �$#@%�� + <'�'%#, %; "#�$#-
"�<#��!� "#@?#$!"'$! t ��$#%�� %! H'$@!;, °�; �"#?#%G 
'$!+%�+#=�+!%�� =�;": �!>�@, %.

��%�+%:# H'%�B��%!*G%:# +�>@�F%��"� ?$�-
�$!@@%��� �&#�?#<#%��:

– +#/#%�# �?$!+�<%���+ (��%�"$'�"�+%:# ;!$!�"#-
$��"��� /�@#%%:; ?#<#A; ?!$!@#"$: ?$#/=#�"-
+'DE�; >!/'+��, �+�A�"+! =*!���&$!>'DE�; � 
F#*#>�$'/%:; @!"#$�!*�+, ����! � /$.);

– $!�<#" ���"!+! =�;": >!?�*%#%�� � �+�A�"+ <'-
�'%! � =*!�! ?$� >!/!%%:; ?�*G>�+!"#*#@ $!�-
;�/!; =*!���&$!>'DE�; @!"#$�!*�+ � H*D��+, 
/'"G#+:; ?!$!@#"$!;;

– $!�<#" �?"�@!*G%��� ���"!+! =�;": >!?�*%#%�� 
� ?�/&�$ /'"G#+:; ?!$!@#"$�+ � '<#"�@ ��$!%�-
<#%�A %! "#?*�+�A, =*!��+:A, �!>�/�%!@�<#���A 
$#F�@: � �!<#�"+� ?�*'<!#@��� <'�'%! ?$� *D-
&:; >!/!%%:; ��@&�%!B��; +;�/%:; ?!$!@#" $�+;

– /�!�%��"��! � ?$#/�"!+*#%�# $#>'*G"!"�+ $!�<#-
"! + "!&*�<%�@ � �$!H�<#���@ +�/#, ��;$!%#%�# 
�; + &!># /!%%:;.

�! $��.  4 ?��!>!%! �$!H�<#��!� <!�"G �"<#"! «�!�-
?�*�F#%�# =�;": + �&L#@# ?#<�». �! �;#@# ?#<� �"-

���. 4. ��%� � �"<#"�@ «�!�?�*�F#%�# =�;": + �&L#@# ?#<�»

Fig. 4. Report indicator “Arrangement of the charge in furnace space”
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@#<#%: '$�+%� %!<!*! $!>@#E#%�� =*!���&$!>'DE�; 
� $'/%:; @!"#$�!*�+, ! "!�F# '$�+#%G >!�:?�. �! �$!-
H��# �?$!+! �"�&$!F!#"�� �>@#%#%�# $'/%�A %!�$'>�� 
(�  H*D�!@� �*� &#> %�; ?� +:&�$' ?�*G>�+!"#*�) ?� +:-
��"# ?#<� �" '$�+%� +�>/'=%:; H'$@ /� '$�+%� >!�: ?�.

�%!*�> $#>'*G"!"�+ $!�<#"�+ ?�>+�*�* �H�$@'*�$�-
+!"G �&E�# ?$�%B�?: +:&�$! ���"!+! =�;": >!?�*%#-
%��, /'"G#+:; � �!>�/�%!@�<#���; ?!$!@#"$�+:

– ��%�+%��"G ��%#<%��� =*!�! ?� �"%�=#%�D 
�!�/SiO2 + >!+���@��"� �" ��/#$F!%�� �$#@%�� 
+ <'�'%# �>@#%�#"�� + �%"#$+!*# 0,9 – 1,0;

– �$#/%�� $'/%!� %!�$'>�! &#> H*D��+ � =*!��-
�&$!>'DE�; ���"!+*�#" 0,6 – 0,7 "/";

– $'/%!� %!�$'>�! + F#*#>�$'/%�A <!�"� (+"�$!� 
<!�"G +"�$�A =�;":) =�;": >!?�*%#%�� ���"!+-
*�#" 2,4 – 3,0 "/";

– $!�?�*�F#%�# @!"#$�!*�+ =�;": >!?�*%#%�� 
/�*F%� ���"+#"�"+�+!"G �*#/'DE�@ ?$�%B�?!@:
• =*!���&$!>'DE�# @!"#$�!*: >!�$'F!D"�� 

%! +:��"# %# @#%## 7,0 @ �" '$�+%� +�>/'=-
%:; H'$@ (/*� ?#<#A �$#/%#�� � &�*G=��� 
�&L#@�+);

• F#*#>�$'/%:# @!"#$�!*: $!�?�*!�!D"�� %! 
+:��"# %# @#%## 11,5 – 12,0 @ �" '$�+%� H'$@ 
(/*� ?#<#A �$#/%#�� � &�*G=��� �&L#@�+);

– >!/'+�<%!� =�;"! $!��<�":+!#"�� %! ?�*'<#%�# 
*�"#A%:; <'�'%�+ �$#/%�; @!$�� � ��/#$F!%�#@ 
�$#@%�� 1,5 – 3,0 %; 

– /'"G#+:# ?!$!@#"$: +:&�$!D"�� "!��@ �&$!-
>�@, <"�&: "#�$#"�<#��!� "#@?#$!"'$! ��$#%�� 
%! H'$@!; + %!<!*G%:A ?#$��/ ?*!+�� =�;": 
>!?�*%#%�� ���"!+*�*! 1850 °�, ! �"#?#%G '$!+-
%�+#=�+!%�� =�;": %# ?$#+:=!*! >%!<#%��, 
$!+%��� 0,45.

������. �!>$!&�"!%%:A ��@?*#�� @!"#@!"�<#���; 
@�/#*#A, !*��$�"@�+ � ?$��$!@@%��� �&#�?#<#%�� 
?$#/%!>%!<#% /*� $!�<#"! =�;": >!?�*%#%�� /�@#%-
%�A ?#<�, ## $!�?�*�F#%�� ?� +:��"# ?#<�, +:&�$! 
�?"�@!*G%:; /'"G#+:; � �!>�/�%!@�<#���; ?!$!@#-

"$�+, ��"�$:A @�F#" &:"G ��?�*G>�+!% ?$� >!/'+-
�# � $#�'*� $'# @:@ ?$�B#���@ =*!���&$!>�+!%�� � 
+���"!%�+*#%��. N'%�B��%!*G%:# +�>@�F%��"� ?$�-
�$!@@%��� �&#�?#<#%�� ?�>+�*�D" �?#$!"�+%� $#-
=!"G �?"�@�>!B��%%:# >!/!<� +:&�$! ���"!+! =�;": 
>!?�*%#%��, /'"G#+���, �!>�/�%!@�<#����� � =*!��-
+��� $#F�@�+, ���*#/�+!"G +*��%�# $!>*�<%:; +;�/-
%:; H!�"�$�+ %! +:&�$ ���"!+! =�;": >!?�*%#%�� � 
/'"G# +:; ?!$!@#" $�+.
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TECHNOLOGICAL FEATURES AND SOFTWARE CALCULATIONS
OF BLOWING CHARGE IN BLAST FURNACE
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Abstract. The article presents the technological features of the charge 
choice for Q lling the blast furnace. The developed complex of math-
ematical models and software was designed for charge calculation to 
Q ll the blast furnace with adjustable process of slag formation and re-
covery. When blowing, the Q rst portions of slag-forming and iron-ore 
materials were located in the furnace shaft and there was no need for 
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gradual improvement of the ore load. The basic functional capabili-
ties of the software allowed the following: manual maintenance (the 
structural characteristics of blast furnaces; the parameters of the pre-
vious blowing-in, properties of slag-forming and iron ore materials, 
coke, and others); the calculation of the charge for Q lling and cast iron 
and slag properties at user-speciQ ed spending of slag-forming materi-
als and � uxes and blast parameters; calculation of the optimal charge 
composition for Q lling and blowing selection subject to the restrictions 
in heat, slag, gas-dynamic regimes and the quality of the cast iron; di-
agnosis and presentation of calculation results in tabular and graphical 
forms, saving them in the database. 

Keywords: blowing-in of a blast furnace, blasting mode, gas kinetics, slag 
formation, mathematical model, software.
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