
 253

�&' 66.045 

�.�. �>8K8B*-, �.�. �5H5;GNES-@M, �.�. �8;B8 
����"��#���e %���&'(�!&! “�����(�)� *"#�!&+��)�”, 

)�g&�'� +�j�h�"i ��k&�&'�i 

��&���
��� ��'	�	����	��� �	�	�� �D������  
�� ���)�	������ {��	� &��D����	�	 �������
� 

© Q�����>� �.B., e�����	���� \.�., X���� @.\., 2010 

�8NCHCB5 ;CQ<FS>8>@ C-E+C;@KCB>8FSB@T G >C5;C>@?B@T H5EFGHICBS LGH;5H@B8KG-@ 
;<T< +5NG>;O -;GQS +5FGH@E+C;EB@M A8; 8->@N5N8B5L5 N<LGFFO. 	HC;I8B5 -;@>C;G8FSBG 
Q8FCIB5E>G, O-G H8*>S QK5L< N@-5;@E>5N<N8>@ ;CQ<FS>8>@ +GH ?8E +;5C-><N8BBO 8+8;8>GN 
QG E>8JG5B8;B@K A8;5K H@E+C;EB5L5 K8>C;G8F<. 

In article present results of experimental and theoretical researches of air filtration 
hydrodynamics through polygrained layer of dry activated coal. Present criterion equations 
which allow using these results for planning an apparatus with stationary layer of dispersed 
material. 

D5E>8B5N-8 +;5RFCK@.  +�j�h��e !&+�"#"$�i m��h�� h�(!��� !&+�"#"$�h��+ *'"�&(�� ���o%-
��n!�(l % (!���"��'�"j% x�'� ��(*&'(�"$" j�!&'��#%. �'�)#��"j j"k& o%!� g�#�!'���e�& (%x���l, 
��("'o��l � *'"�&(� '"m��#&��l �&"��"'����+ (&'&�"��� m� �"*"j"$"u g�#�!'%����l. �"m��#&��l 
$�m"��+ � *�'"$�m"��+ (&'&�"��� j�n ��k#��& m��h&��l �#l +�j�h�"i !&+�"#"$�i. ���h�� h�(!��� 
!�)�+ !&+�"#"$�h��+ *'"�&(�� n �&*&'&'���j� � h�(�, !"j% *'"�&(� ��("'o��i !�)"k *"����� o%!� 
�&*&'&'���j�. ��("'o��u m��e(�uu!� � (!���"��'�"j% �o" )�*#lh"j% x�'�.  *'"j�(#"�"(!� 
��)"'�(!"�%u!� *"�'�o�&�� �o" $'��%#�"���� ��("'o&�!�, j&+���h�� +�'�)!&'�(!�)� l)�+ 
+�'�)!&'�m%u!�(l �o'�m����(!u � )'�+)�(!u. �"j% '&�#�m���l *'"�&(% � )�*#lh"j% x�'� ��j�$�n 
m�(!"(%����l �"'"$"$" � $'"j�m�)"$" "h�(�"$" "o#������l, ���(#��") (!�'���l h�(!��") ��("'o&�!% 
*�� h�( (*��%��'l��l i+ j�k ("o"u � �" '"o"h�+ h�(!�� "o#������l. �'�j ���&�&�"$" �&"o+���" 
!�)"k �'�+"�%��!� &'"m�e�& '%e�%����l '"o"h�+ *"�&'+"�� ���(#��") o&m*&'&'��"$" !&'!l h�(!�-
�") �" (!��") �*�'�!�. �&�#�m���l ��("'o��i % (!���"��'�"j% x�'� %(%��n m�m��h&�� �&�"#�)�, "���), 
��j�$�n ��)"'�(!���l ��"+ �*�'�!��, % l)�+ *"h&'$"�" m��e(�uu!� ("'o��u-�&("'o��u. ª)�" �"�" 
$'"j�m�)"(!� � ��'!"(!� !�)"i )"�(!'%)��i *"'���l�" m �*�'�!�j� )�*#lh"$" x�'% � �&"o+����j 
"h�(��j "o#������lj *&'&��$� n �� o"�� �*�'�!�� (!���"��'�"$" x�'%, !" �"�" &)(*#%�!���e��+ 
��!'�!, � (�j&, �!'�! !�()% � (!���"��'�"j% � )�*#lh"j% x�'� ��("'o&�!%, *&'&��k�" j"k%!� 
����)�!� (%j���� �� )"'�(!� �*�'�!�� )�*#lh"$" x�'%. �"j% �"(#��k&��l $��'��#�h�"$" "*"'% 
(!���"��'�"$" x�'% ��(*&'(�"$" j�!&'��#% j�n �)!%�#��& m��h&��l �#l +�j�h�"i !&+�"#"$�i.  

 
�B8FGQ 5E>8BBGT H5EFGHICBS. �"(#��k&��lj $��'��#�h�"$" "*"'% (!���"��'�"$" x�'% ��(*&'(�"$" 

j�!&'��#% *'�(�lh&�" �%k& o�$�!" '"o�! [1–7].  ��+ '"o"!�+ ��!"'� �"(#��k%u!� $��'"����j�)% 
(!���"��'�"$" x�'% '�m�"j���!��+ ��(*&'(��+ j�!&'��#��. �� "(�"�� &)(*&'�j&�!�#���+ �"(#��k&�� �!'�! 
!�()% ��!"'� [1–5] ���"�l!� '"m'�+%�)"�% m�#&k��(!� ��'(�-	&e(o�+� % ��$#l�� j"��g�)"���"$" ��"h#&�-
�"$" '���l��l �'�$���, ��m��h�uh� �&���"j� )"&g���n�!� “�” � “	”.  '"o"!�+ [6, 7] &)(*&'�j&�!�#��� 

�"(#��k&��l *"��u!� % o&m'"mj�'�"j% ��$#l�� � yee
xyx dHReA�ReAEu ������ �� . ���&�&�� � ��+ 

'"o"!�+ '&m%#�!�!� !&"'&!�h��+ � &)(*&'�j&�!�#���+ �"(#��k&�� (!"(%u!�(l )"�)'&!��+ '&k�j�� 
g�#�!'%����l $�m"�"$" *"!")%, ��(*&'(��+ j�!&'��#�� � $&"j&!'�h��+ '"mj�'�� #�o"'�!"'�"$" 
"o#������l, �, l) (���h�!� ��!"'�, m ��(")"u !"h��(!u ��u!� mj"$% *'"$�"m%��!� &)"�"j�h�% 
�"��#���(!� j"�&'��m���i !&+�"#"$�h�"$" *'"�&(%. 
���), l) (���h�!� �#�(�� *'�)!�)� � �"(#��k&��l 
��x�+ ��!"'�� [8, 9], (�"$"��� �& ���"j� %���&'(�#��� '"m'�+%�)"�� m�#&k�"(!�, l)� o *"��"u j�'"u 
�'�+"�%��#�, � x�'")�+ j&k�+ '"mj�'��, �*#�� ")'&j�+ h�(!��") �&*'���#��"i g"'j� �� (!'%)!%'% 
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(!���"��'�"$" x�'%, l)� g"'j%n!�(l m�&o�#�x"$" (!�+�e�" �� �!'�!� !�()% � (!���"��'�"j% x�'� m 
!"h��(!u, �&"o+���"u �#l *'�)!�h��+ '"m'�+%�)��. �"j% *&'&��k�" ��)"'�(!�!� ���"j� '&m%#�!�!� 
�#l *'�)!�h��+ ��#&e, o&m �"��!)"��+ &)(*&'�j&�!�#���+ �"(#��k&��, n �"�"#� ��k)". 

 
�C>8 ;5R5>@. �"(#��k&��l $��'"����j�)� (!���"��'�"$" x�'% *"�'�o�&�"$" ��("'o&�!% � 

��m��h&��l )"&g���n�!� $��'��#�h�"$" !&'!l � ���&�&��l '&m%#�!�!�� % m'%h��e �#l *'�)!�h�"$" 
��)"'�(!���l g"'j�. 

�"(#��k%��#� *"�'�o�&�& �)!��"���& �&'&��& �%$�##l j�')� t�-� (�
�� 6217-74). �"'j� 
h�(!��") *"�'�o�&�"$" �)!��"���"$" �%$�##l (�	) j�n *&'&��k�" *'�mj�!�h�% !'"+� ���"�k&�% 
g"'j% (")'%$#� h�(!��)� (!��"�#l!� j&�x& 7 %). �'��%#"j&!'�h��e ()#�� �)!��"���"$" �%$�##l 
m"o'�k&��e �� '�(. 1, ��x� +�'�)!&'�(!�)� ���&�&�� % !�o#���. �"&g���n�! g"'j� h�(!��") �)!��"-
���"$" �%$�##l “�” � )"&g���n�! �m�nj�"$" &)'��%����l *"�&'+�� h�(!��") “ nK ”, l)� "j���n!�(l 
$�m"��j *"!")"j, *'�e�l!" ���*"����" �" '&)"j&�����e [9]. (&'&��&��e '"mj�' h�(!��") �)!��"-
���"$" �%$�##l ��m��h�#� *'"(�u����lj m� '"m'�+%�)"�"u m�#&k��(!u [9]: 
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�& iX  – j�("�� h�(!)� g'�)��i m '"mj�'"j h�(!��") id . 
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\�	. 1. T��������������� 	���� ����������J� ��J��
 

 
���h&��l ��#��"i *"�&'+�� x�'%, l)� "j���n!�(l *"!")"j *"��!'l, '"m'�+"�%��#� m� m�#&k-

��(!u [9]: 
�  nx0 K1aa �����       (2) 

�& 0�  – *�!"j� *"�&'+�l "���ni h�(!��)�, x�  – *"'�m��(!� x�'%. 

 
	EB5NBG T8;8->C;@E>@-@ 8->@N5N8B5L5 N<LGFFO K8;-@ ���-� 

j,10d 3
.h �  3j

)$.,��(�  
3

3

j
j,�  3

3

j
j

x,�  32
0 jj,a  32 jj,a  � nK  

2,26 240 0,614 0,375 1165 597 0,8 0,82 
 

�"(#��k%��#� �!'�!� !�()% � (!���"��'�"j% x�'� �	 �� %(!��"���, m"o'�k&��e �� '�(. 2. 
(!��"�)� ()#���n!�(l �m )"�!&e�&'� 1, �(!��"�#&�"$" �� '&(��&'� 2, l)�e h&'&m (�(!&j% 
!'%o"*'"�"��� !� '"!�j&!' 3, m�*�'��e �&�!�#� 4 � '&$%#����e 5 m’n�����e �m �"�")�#��&��j ��)%%j-
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��("("j 6. �"m'��k&��l *�� x�'"j j�!&'��#% ��j�'un!�(l ��)%%jj&!'"j 7. �+&j� )"�!&e�&'� 
���&�&�� �� '�(. 2, �. 
(�"�� )"�!&e�&'� 1 ��$"!"�#&�� �m �u'�#uj���u, � *&'g"'"���� *&'&$"'"�)� 
8 � ��#���'�h�� �(!��)� 9 – �m !&*#"�m"#l��e�"$" j�!&'��#%. �&!"��)� ��)"����l &)(*&'�j&�!% o%#� 
!�)"u. 	�(%x&�& �" *"(!�e�"i ��$� �	 m��k%��#� � m����!�k%��#� % )"�!&e�&' 1. �� �"*"j"$"u 
x!��$&���')%#l ��j�'u��#� ��("!% x�'% �	 � %!"h�u��#� ii '"m'�+%�)"j m� ��(�*�"u ��$"u 
j�!&'��#%. �"�!&e�&' 1 �(!��"�#u��#� �� '&(��&' 2. 	j�)�#� ��)%%j-��("( 6 � m� �"*"j"$"u 
'&$%#���"$" �&�!�#l 5 �(!��"�#u��#� '�m�% ��!'�!% *"��!'l )'�m� x�' �	. 	&#�h��% ��!'�!� 
��m��h�#� m� *")�m�j� '"!�j&!'� 3, � �!'�!� !�()% m� *")�m�j� ��)%%j&!'� 7 �o" U-*"��o�"$" 
j��"j&!'� (�� '�(%�)% �& *")�m���e). �"(#��k%��#� x�(!� ��("! x�'% j�!&'��#%. �"k��e 
&)(*&'�j&�! m��e(�u��#� �& j&�x& 3–4 '�m�. �#l )"k�"$" &)(*&'�j&�!% o'�#� (��k% ����k)% 
j�!&'��#%. �"+�o)� j�k "!'�j���j� m��h&��lj� % '�m��+ &)(*&'�j&�!�+ �& *&'&���%��#� 5 %. 

 

 
\�	. 2. C���� ��	�������������� �	������� 

 
�&m%#�!�!� &)(*&'�j&�!�#���+ �"(#��k&�� �!'�! !�()% � (!���"��'�"j% x�'� �	 ���&�&�" �� 

'�(. 3. 	��"j" [5], �" )"&g���n�! $��'��#�h�"$" "*"'% m�#&k�!� ��� '&k�j% g�#�!'%����l $�m"�"$" 
*"!")% � ��m��h�n!�(l �m m�#&k�"(!� 

B
Re
A
��� ,       (3) 

�& Re  – h�(#" �&e�"#��(�. 
à"o� ��m��h�!� �&���"j� )"&g���n�!� “�” � “	” &)(*&'�j&�!�#��� m��h&��l *"����#� % 

��$#l�� �  � 0o fHP B�B��  '�(. 4, !"�� m�#&k��(!� ��'(�-	&e(o�+� j�!�j& ��$#l�: 
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\�	. 3. a���L�	�� ����� ��	�� � 	��H�������� 
��� Q� �� �������� ������	� 

\�	. 4. a���L�	�� � oeHP B��  �� �������� 

������	� 
 
�� "(�"�� m�#&k�"(!� (5) ��m��h&�� )"&g���n�!� “�” � “	” m�#&k�"(!� (3), l)% j"k�� *"��!� % 

��$#l�� 

4,1
Re
208

e
��� .      (6) 

�"m'�+%�)"�� m�#&k�"(!� (5) � (6) (*'��&�#��� � j&k�+ g�)!����+ x���)"(!&e 30 0 �B	  

� 400Re80 �� , � j�)(�j�#��� ����"(�� *"+�o)� j�k '"m'�+"����j� m� m�#&k��(!u (5) m��h&��lj� 

!� &)(*&'�j&�!�#���j� ����j� �& *&'&���%n 10,22 %. 
�)(*&'�j&�!�#��� ���� !�)"k m'%h�" m"o'�k�!� % o&m'"mj�'��e g"'j� ('�(. 5) % ��$#l�� 

m�#&k�"(!� )'�!&'�u �e#&'� ��� )'�!&'�u �&e�"#��(�. ��)� g"'j� m"o'�k&��l &)(*&'�j&�!�#���+ 
'&m%#�!�!�� ��(!� mj"$%, )"'�(!%uh�(� !&"'�nu *"��o�"(!�, ��m��h�!� j�(x!�o�� )"&g���n�!� % '�m� 
*'"&)!%����l *�#"!�"i %(!��"�)�. ��)"k ��k#��" ��m��h�!� )"&g���n�! $��'��#�h�"$" !&'!l � 
(!���"��'�"j% x�'� �	.  

�m $'�g�h�"i m�#&k�"(!� '�(. 6 ��m��h�nj" 
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m���)�  
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eRe21 ����       (8) 

� j&!"u *"'���l��l !"h�"(!� ��m��h&��l )"&g���n�!� "*"'% �  �m ���&���&�&��+ m�#&k�"(!&e 
(6) � (8) '"m'�+%nj" �!'�!� !�()% � (!���"��'�"j% x�'� �	 m� ���"j�j '���l��lj ��'(�-	&e(o�+�  

2
x

2
0

e

e
!

2d
�

P
��

B��
�����      (9) 

� *"'���lnj" "!'�j��� '&m%#�!�!� �m &)(*&'�j&�!�#���j� ����j�. 
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\�	. 5. a���L�	�� ��	�� b����� �� ��	�� 
\�������	� (���������
 �������>�� ��	. 3) 

\�	. 6. a���L�	�� ����H���� J��������J� 
����
 �� ��	�� \�������	�  

 
�&m%#�!�!� *"'���l��l ���&�&j" % ��$#l�� $'�g�h�"i m�#&k�"(!� '�(. 7. 
 

 
 
 
 
 
 
 
 
 
 
 
 

\�	. 7. R����
H��� ����L�	�� �L ���������� 
������������� �� ����L�	�> (9)  
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�@EB5N-@. ª) (���h�!� ���#�m '�(. 7 j�)(�j�#��� ����"(�� *"+�o)� j�k '"m'�+"����j� m��-

h&��lj� � &)(*&'�j&�!�#���j� ����j� �#l �(�+ ��("! �	 �& *&'&���%n: �#l 4,1Re208 ���  – 

10,22 %; � �'%$"$" j&!"�% -0,4Re21���  – 11,34 % �" n ��#)"j *'�e�l!��j �#l *'"&)!��+ 
'"m'�+%�)�� !&+�"#"$�h�"$" "o#������l. 
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�8NCHCB5 ;CQ<FS>8>@ C-E+C;@KCB>8FSB@T H5EFGHICBS GB8->@N<*?5P HGP M5BGN E;GRF8 
;GQB5P -5BJCB>;8JGP +GH ?8E GB8->@N8JGP E8BG>8;B5-+5-8QB@-5N@T KG-;55;L8BGQKGN 
Escherichia coli < N5HG. D5-8Q8B5, �5 C]C->@ -8NG>8JGMB5L5 +5FO GB>CBE@]G-<*>S HG* 
K8F@T -5BJCB>;8JGM Ag(I) (0,005 G 0,01 KL/HK3), �5 H8� QK5L< H5EOLB<>@ N@E5-5L5 
QBCQ8;8I<N8FSB5L5 C]C->< Q8 -5;5>-@M +;5KGI5- ?8E<. D5;GNBOB5 GB>CBE@NBGE>S 
QBCQ8;8I<N8BBO < +;@E>;5OT H@B8KG?B5L5 G E>8>@?B5L5 >@+GN. 

The results of experimental investigations of inactivating action of various 
concentrations silver ions while inactivating microorganisms Escherichia coliin water are 
presented in the paper. Cavitation field effects are shown to intensify the action of small 
concentration Ag(I) (0,005 and 0,01mg/dm3). It allows to achieve high decontamination effect 
in a short period of time. Decontamination intensity in the dynamic and static devices is 
compared. 

�E><+. �!'�j)�e '"m��!") *'"j�(#"�"$" ��'"o���!�� !� k�!#"�"-*"o%!"�"$" o%������!�� 
(%*'"�"�k%n!�(l �&g���!"j �"���+ '&(%'(��. 	�o�' "*!�j�#���+, &)"#"$�h�" o&m*&h��+ !&+�"#"-
$�h��+ *'"�&(�� m�&m�'�k&��l *"o%!"��+ � (!�h��+ �"�, �" j�(!l!� '�m�� ���� *�!"$&��"i g#"'�, 
��o%��n �(& o�#�x"$" ��'"��"$"(*"��'(�)"$" m��h&��l. 

���#�m �"(#��k&�� � ��*'lj)% %�"()"��#&��l !� ��!&�(�g�)���i *'"�&(�� m�&m�'�k%����l 
�"�� m� �"*"j"$"u &g&)!�� $��'"����j�h�"i )���!���i, *")�m��, �" �&e j&!"� n �"�"#� &g&)!����j % 
!&+�"#"$�i �"�"*��$"!"�)� [1, 4]. �&'&� ���"j�+ *'�(!'"i�, �" ��u!� mj"$% "!'�j�!� )���!���e��e 
'&k�j, ��eo�#�x�e !&+�"#"$�h��e ��!&'&( (!��"�#l!� $��'"����j�h�� )���!���e�� *'�(!'"i.  ��+ 
*'�(!'"l+ � *"!"�� "o'"o#u���"$" (&'&�"���� %!�"'un!�(l j�(�&�& *'"(!"'"�& m��k&��l !�()% !� 
����)�n $��'"����j�h�� )���!���l m� '�+%�") '�m)"i mj��� !&h�i '�����. ��&'$�l, �&"o+���� �#l 
$&�&'%����l )���!���i, *���"��!�(l �o" o&m*"(&'&���" !&+�"#"$�h��j *"!")"j, �o" '"o"h�j 
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