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@LLçINçOND�EILTR@TION�@NC�W@TDR�TRD@TMDNT�UNITÀ

Pol q̀ ^ql o�P�çP� �[ ò �qd` �pj [ hh̀ pq�j l _` hp�aol j �l r o
IWTM�Pol q̀ ^ql o� �o[ kc` À�Td` ò �[ ò �qdò ` �j l _` hpÃ
P�Ã�P� �[ k_�P� À�D[ ^d�d[ p�qt l �_epqek^q�p̀ m[ o[ q̀
qò [ qj ` kq�^d[ j ] ` opÃ�_` peck` _�ql �ò j l s` �qd`
pvpq̀ j �ej mr oeqè p�[ k_�ql �` kcek` ` o�qd` �t [ q̀ o�ql
g` ` m�eq�ek�[ �kl kç̂ l ool pes` �pq[ q̀ À
Iq�mol se_` p�[ �×dv] oe_�j r hqemr oml p̀ �ar k^qel kØ�qd[ q
` hej ek[ q̀ p�qd` �r p̀ �l a�^d` j ê [ hpÃ�_` ç[ ` o[ ql opÃ�[ k_
j [ ck` qê �p̀ m[ o[ ql opÀ�

Td` �r keqp�mol se_` �a[ pq̀ o�^h̀ [ kçr m�l a�l h_�pvpq̀ j p
[ k_�nr ê g` o�^l j mhe[ k^` �t eqd�mò �^l j j eppel kekc
q[ oc` qp�l k�k` t �pvpq̀ j p�_r ` �ql �qd` �decd` o�ahl t
o[ q̀ p�qdol r cd�qd` �ò [ ^qel k�q[ kg�¯̂ [ qdl _` °�[ k_�qd`
ek] r ehq�pqo[ ek` o�] [ pg` q�qd[ q�` k[ ] h̀ p�aek` o�aehqo[ qel kÀ�

Td` �pvpq̀ j �t [ q̀ o�` kq̀ op�qd` �hl t ` o�^d[ j ] ` o
t d` ò �[ �_ov�ml t ` oar h�j [ ck` q�dl h_p�ek�mh[ ^` �[ kv
j [ ck` qeq̀ �m[ oqê h̀ pÃ�qd` p̀ �t ehh�] ` �d` h_�ek�qd`
hl t ` o�^d[ j ] ` o�r kqeh�qd` �Pol q̀ ^ql o�ep�_o[ ek` _�l o
] hl t k�_l t k�ql �ò h̀ [ p̀ �[ k_�ò j l s` �qd` j À

@aq̀ o�qd` �hl t ` o�^d[ j ] ` oÃ�qd` �t [ q̀ o�qd` k�m[ pp̀ p
ekql �qd` �r mm̀ o�^d[ j ] ` o�[ k_�ep�al ô ` _�qdol r cd�[
decd�co[ _` �� � çj ê ol k�pq[ ekh̀ pp�pq̀ ` h�aehq̀ o�] ` al ò
cl ekc�] [ ^g�ekql �qd` �pvpq̀ j �d[ sekc�] ` ` k�^h̀ [ k` _
[ k_�qò [ q̀ _À�Td` �j ê ol k�aehq̀ o�t ehh�^[ mqr ò �[ kv
kl kçj [ ck` qê �m[ oqê h̀ p�[ k_�mò s` kq�qd` j �aol j �ò ç
` kq̀ oekc�qd` �pvpq̀ j À�Td` p̀ �m[ oqê h̀ p�t ehh�] ` �d` h_
ek�qd` �j ê ol k�aehq̀ o�[ k_�t ehh�_ol m�ql �qd` �hl t ` o
^d[ j ] ` o�t d` k�qd` �Pol q̀ ^ql o�ep�] ` ekc�] hl t k�_l t k
ql �^h̀ [ o�qd` �^l hh̀ ^q̀ _�_` ] oepÀ

WH@T�IS�IT�@NC�HOW�CODS�IT�WORKË Weqdek�qd` �r mm̀ o�^d[ j ] ` oÃ�_r ` �ql �qd` �mol ^` pp
l a�^v^hl k` �aehqo[ qel kÃ�[ eo�t ehh�] ` �mr pd` _�r mt [ o_p
[ k_�ò h̀ [ p̀ _�qdol r cd�qd` �[ r ql j [ qê �[ eo�s` kq
[ k_�_ep̂ d[ oc` _�ql �[ qj l pmd` ò À

Weqdek�qd` �r mm̀ o�^d[ j ] ` o�[ k_�ek�qd` �j e__h̀ �l a
qd` �j ê ol k�aehq̀ o�ep�t d` ò �qd` �` h̀ ^qol ^d` j epqov
q[ g` p�mh[ ^` À�Td` �Pol q̀ ^ql o�r p̀ p�mr ò
j [ ck` per j �] [ ò �[ kl _` p�[ k_�t eqd�qd` �j ê ol k
aehq̀ o�] [ pg` q�[ k_�q[ kg�] ` ekc�^l kk` ^q̀ _�qd` p̀
qt l �^l j ml k` kqp�ek^ò [ p̀ �qd` �pr oa[ ^` �[ ò [ �l a
qd` �^[ qdl _` À�Tdep�ek^ò [ p̀ _�pr oa[ ^` �[ ò [ �l a
^[ qdl _` �mol _r ^` p�[ �decd` o�o[ q̀ �l a
` h̀ ^qol ^d` j ê [ h�ò [ ^qel k�t dê d�ò pr hqp�ek
ek^ò [ p̀ _�^h̀ [ kekc�ml t ` o�[ k_�pr m̀ oel o
m̀ oal oj [ k^` �qd[ k�l qd` o�_` sê ` pÀ

Pol q̀ ^ql o�P�çP� �ep�^l j mh̀ q̀ hv�ekpr h[ q̀ _�[ k_
^h[ __` _�ql �mò s` kq�d` [ q�hl pp�[ k_�^l k_` kp[ qel kÀ�
P��^[ k�] ` �ekpq[ hh̀ _�] l qd�pe_` �pqò [ j �
[ k_�ar hh�ahl t À�
P� ç� �ep�ekpq[ hh̀ _�[ p�[ �pe_` �pqò [ j �_` sê ` �l khvÀ

Td` �] [ ò �p[ ^oeaê e[ h�[ kl _` �^l kpr j ` p�qd`
_eppl hs` _�l uvc` k�] v�qd` �mol ^` pp�l a�^l ool pel kÃ
qd` �a[ pq�^l ool pel k�o[ q̀ �l a�qd` �] [ ò �[ kl _` �nr ê ghv
ò h̀ [ p̀ p�j [ ck` per j �dv_ol ue_` �ekql �qd` �t [ q̀ oÃ
[ k_�qdep�mol se_` p�[ k�[ hg[ hek` �mH�] ` qt ` ` k�� À�
[ k_��� À�Td` �^l kpr j mqel k�l a�qd` �_eppl hs` _
l uvc` k�ò j l s` p�qd` �qdò [ q�l a�^l ool pel k�aol j
qd` �pvpq̀ j �t [ q̀ oÀ�Bl j mhe[ k^` �t eqd�VCI�� � � � �ep
pqehh�l ] q[ ek` _�[ p�qd` �[ kl _` p�peq�ekpe_` �qd` �] [ pg` q
ql �^[ mqr ò �qd` �j [ ck` per j �ò pe_r ` �t d` k�qd`
[ kl _` p�` umeò À
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Pol q̀ ^ql o�P�çP� �d[ p�[ �^l j m[ ^q�t [ hh�aeuekc�pvpq̀ j Ä�qd` ò al ò �qd` �r keq

^[ k�] ` �aeu` _�l k�ql �qd` �t [ hh�ql �p[ s` �pm[ ^` �ek�peqr [ qel kp�t d` ò �pm[ ^`

ep�ej ml oq[ kq�[ k_�hej eq̀ _À�Td` �pvpq̀ j �ep�ek^hr _` _�[ p�[ �pq[ k_[ o_

à [ qr ò �ek�qd` �Pol q̀ ^ql o�P�çP� À

Td` �t [ hh�aeuekc�] o[ ^g` q�ep�pq[ ekh̀ pp�pq̀ ` hÃ�

s` ov�ol ] r pq��[ k_�ò pepq[ kqÀ

D@SILY�INST@LL�THD�PROTDBTOR�ON�THD�W@LL

M@INTDN@NBD

Wd` k� qd` � mol cò ppes` � ] r eh_çr m� l a� pr pm̀ k_` _� pl he_p� ò q[ ek` _� ] v

qd` �pq[ ekh̀ ppçpq̀ ` h�p̂ ò ` k�^[ r p̀ p�[ �ò _r ^qel k�ek�ahl t Ã�

qd` �p̂ ò ` k�j r pq�] ` �^h̀ [ k` _À�

Tl �m̀ oal oj �qd` �^h̀ [ kekc�l m̀ o[ qel kpÃ�qd` ò �[ ò �qt l �l mqel kp�` eqd` o�[

kl oj [ h�] [ ^gahr pd�l a�qd` �aehq̀ oÃ�l o�] v�^l j mh̀ q̀ �ò j l s[ h�[ k_�t [ pdekc

l a�qd` �aehq̀ oÀ

� �
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Shr _c` �[ k_�m[ oqê h̀ �ò j l s[ h A[ c�aehq̀ op

M[ ck` qeq̀ �R̀ j l s[ h M[ ck` q�aehq̀ op

mH�[ _fr pqj ` kq Bd` j ê [ hp

Ouvc` k�^l kpr j mqel k� @eo�p̀ m[ o[ ql op

@kl _ê �t [ q̀ o�qò [ qj ` kq
Cl pekc�ml qp�#�[ r ql j [ qê

_l pekc�pvpq̀ j p
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Pol q̀ ^ql o�^h̀ [ kp�[ k_�ò pql ò p

ò ^eô r h[ qekc�pvpq̀ j p�] v

ò j l sekc�pr pm̀ k_` _�m[ oqê h̀ pÀ

R` j l s` p�Bl kq[ j ek[ qel k

Pol q̀ ^ql o�ep�` nr emm̀ _�t eqd

N` l _vj er j �M[ ck` qp�qd[ q�qo[ m

à ool r p�m[ oqê h̀ pÃ�_o[ pqê [ hhv

ek^ò [ pekc�qd` �qej ` �] ` al ò

j [ kr [ h�ekq̀ os` kqel k�ep�k` ` _` _À

To[ mp�E` ool r p�P[ oqê h̀ p

Pol q̀ ^ql oÛp�t [ q̀ o�qò [ qj ` kq�à [ qr ò p�mò s` kq

^l ool pel k�ek�qd` �pvpq̀ j À�Tdep�ep�[ ^dè s` _�qd[ kgp�ql

j [ ck` per j �[ kl _` p�qd[ q�hl t ` o�l uvc` kÃ�ò cr h[ q̀ �mHÃ

[ k_�ò _r ^` �` h̀ ^qoê [ h�^l k_r ^qeseqvÀ

Pò s` kqp�Bl ool pel k

Pol q̀ ^ql o�ep�[ k�Ë[ hh�ek�l k` �pl hr qel kËÀ�Iq

^l j ] ek` p�p̀ s` o[ h�_eaà ò kq�q̀ ^dkl hl cè p�ek

l k` �pekch̀ �` uqò j ` hv�ar k^qel k[ h�[ k_�ò he[ ] h̀

_` sê ` À

@hh�Ik�Ok`

RDCUBDS�

CISSOLVDC�OXYFDN
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Pol q̀ ^ql o�P�çP� �g` ` mp�vl r o�pvpq̀ j �^h̀ [ k

t eqd�qd` �aehq̀ oekc�` h̀ j ` kqÃ�ò j l sekc

pr pm̀ k_` _�m[ oqê h̀ p�aol j �qd`

ò ^eô r h[ qekc�pvpq̀ j À

SICD�STRD@M�USINF�SYSTDM�PUMP

SICD�STRD@M�USINF�INCIVICU@L�PUMP

Pol q̀ ^ql o�P�çP� �ep�^l j mh̀ q̀ hv�ekpr h[ q̀ _�[ k_

^h[ __` _�ql �mò s` kq�d` [ q�hl pp�[ k_�^l k_` kp[ qel kÀ�

P��^[ k�] ` �ekpq[ hh̀ _�] l qd�pe_` �pqò [ j �

[ k_�ar hh�ahl t À�

P� ç� �ep�ekpq[ hh̀ _�[ p�[ �pe_` �pqò [ j �_` sê ` �l khvÀ



�����/�D�\�H�U���6���6���)�L�O�W�H�U

�3�5�2�7�(�&�7�2�5��
�3�����3�� ���)�8�1�&�7�,�2�1�6���	
�)�,�/�7�(�5���(�/�(�0 �(�1�7�6

� �

Pol q̀ ^ql o�P�çP� �^l j ` p�[ p

pq[ k_[ o_�t eqd�[ �ol ] r pq

pq[ ekh̀ pp�pq̀ ` h�aehq̀ o�t dê d

ep�� � �j ê ol kÀ

Sq[ ekh̀ pp�pq̀ ` h�@ISI�� �� À

P@RTIBLD�EILTR@TION

Td` �aehq̀ o�d[ p�[ �h[ oc` �pr oa[ ^` �t dê d�ces` p

[ �hl kc�l m̀ o[ qekc�qej ` �] ` al ò �^h̀ [ kekc

[ k_�qdr p�h̀ pp�ahr pdekc�[ k_�ò aehhekcÀ�

P� �EULL�ELOW

Td` �P��ep�e_` [ hhv�pr eq̀ _�ql

@SHP�[ mmhê [ qel kp�[ p�l r o

q̀ ^dkl hl cv�g` ` mp�qd`

pvpq̀ j �^h̀ [ kÀ�@SHPÛp

ò nr eò �^h̀ [ k�[ k_�[ eo�aò `

t [ q̀ oÃ�ea�qd` �t [ q̀ o�nr [ heqv�ep

ar hh�l a�[ eo�l o�_eoqv�qd` �@SHP

^[ k�hl ^g�l r q�[ k_�ò pr hq�ek

kr ep[ k^` �pdr q�_l t kÀ�

@hpl Ã�[ p�@SHPÛp�l m̀ o[ q̀ �l k

[ �hl t ` o�q̀ j m̀ o[ qr ò �[ kv�«

ò _r ^qel k�ek�l r qmr q�_r ` �ql

p̂ [ h̀ _�l o�] hl ^g` _�mem̀ p

^[ k�ò pr hq�ek�qd` �_` peck

^oeq̀ oe[ �kl q�] ` ekc�[ ^dè s` _

[ k_�ek^l ks` kè k^` �al o�qd`

dl j ` l t k` o�] r eh_ekc

l m̀ o[ ql oÀ
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@j m�j ` q̀ oÂ�qdep�ek_ê [ ql o�_` sê `
j ` [ pr ò p�qd` �ekq̀ kpeqv�l a�qd` �^r oò kq
mol _r ^` _�] v�qd` �[ kl _` �ò h[ qes` �ql �qd`
^[ qdl _` Ã�t dê d�ep�_eò ^qhv�ò h[ q̀ _�ql
qd` �^l ool pes` k` pp�l a�qd` �pvpq̀ j
t [ q̀ oÀ

�E

�F

Cov�ml ^g` q�j [ ck` qÂ�Tdep�_ov�j [ ck` q�ep�ekpq[ hh̀ _
] ` k` [ qd�qd` �p[ ^oeaê e[ h�[ kl _` �ql �mol q̀ ^q�eq�aol j
à ool r p�m[ oqê h̀ pÃ�eq�peqp�ekpe_` �[ �pq[ ekh̀ ppçpq̀ ` h
qr ] ` �ml ^g` qÃ�eq�_l ` p�kl q�ò nr eò �j [ kr [ h�^h̀ [ kekc
] ` ^[ r p̀ Ã�l k^` �` uqo[ ^q̀ _�aol j �qd` �aehq̀ oÃ�qd` �_eoq
mò ^emeq[ q̀ p�ekql �qd` �] [ p̀ �l a�qd` �r keq�ò [ _v�al o
ò j l s[ h�] v�ahr pdekcÀ

S[ ^oeaê e[ h�@kl _` Â�M[ ck` per j �@kl _` p
qd[ q�mol se_` �B[ qdl _ê �mol q̀ ^qel k�[ k_
hl t ` o�qd` �ahr e_p�^l k_r ^qeseqvÀ�Td`
[ kl _` p�[ hpl �p̂ [ s` kc` �l uvc` k�[ k_
ò cr h[ q̀ �qd` �mHÀ

Eehq̀ oÂ�Sq[ ekh̀ pp�pq̀ ` h�aehq̀ op�^l j ` p�[ p
pq[ k_[ o_�[ q�� � çj ê ol k�cr [ o[ kq̀ ` p�[
pr mò j ` hv�^h̀ [ k�^eô r h[ qel k�t [ q̀ o�qd[ q
mol se_` p�l mqej [ h�s[ hr ` p�al o�qd` �mh[ kq
[ k_�eqp�^l j ml k` kqpÀ

Bl hh̀ ^qel k�[ ò [ Â�Td` �] [ p̀
_` peck�` kpr ò p�^eô r h[ qel k�ep
ò q[ ek` _�al o�hl kc` o�m̀ oel _pÃ
h̀ kcqd` kekc�qd` �qej ` �] ` al ò �[
j [ kr [ h�^h̀ [ k�l a�qd` �aehq̀ oÀ

�?

�A

�B

�C

�D

V` kq�mem̀ �#�[ r ql j [ qê �s` kq�s[ hs` Â�@k
[ r ql j [ qê �s` kq�s[ hs` �ep�ekpq[ hh̀ _�[ q�qd`
ql m��l a�qd` �s` kq�mem̀ À

V` pp` h�ekpr h[ qel k�[ k_�^h[ __ekcÂ
Duq̀ ok[ h�^h[ __ekc�ek�^[ o] l k�pq̀ ` h�[ k_
ekq̀ ok[ h�PD�al [ j �ekpr h[ qel k�[ c[ ekpq
^l h_�dl q�ql �mò s` kq�^l k_` kp[ qel kÀ

Co[ ekÂ�Td` �aehq̀ o�ep�` j mqè _�t eqd�[
j [ kr [ h�s[ hs` �ekç�pq[ hh̀ _�l k�qd`
_o[ ekmem̀ À�B[ k�] ` �` [ pehv�^l kk` ^q̀ _
ql �[ kv�` uepqekc�_o[ ek�j [ keal h_���mem̀
l o�[ r ql j [ qê �_o[ ekÀ

� �

�?�>Ikh̀ q�Â�W[ q̀ o�` kq̀ oekc�qd` �Pol q̀ ^ql o�ep
ej j ` _e[ q̀ hv�_eò ^q̀ _�ql t [ o_p�qd` �ekk` o
t [ hhpÃ�[ ^^` h̀ o[ qekc�qd` �ahl t �[ k_
^ò [ qekc�[ �×sl oq̀ uØ�qd[ q�ej mol s` p
p̀ m[ o[ qel k�` aaê è k^vÀ

Ikh̀ q�s[ hs` �t eqd
p[ j mhekc�ml ekq

�@

�G
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Sr oa[ ^` �j l r kq̀ _�_ov�j [ ck` qÂ�Tdep�_ov�j [ ck` q
ep�ekpq[ hh̀ _�] ` k` [ qd�qd` �p[ ^oeaê e[ h�[ kl _` �ql
mol q̀ ^q�eq�aol j �à ool r p�m[ oqê h̀ pÃ�eq�_l ` p�kl q
ò nr eò �j [ kr [ h�^h̀ [ kekc�] ` ^[ r p̀ Ã�l k^` �` uqo[ ^q̀ _
aol j �qd` �aehq̀ oÃ�qd` �_eoq�mò ^emeq[ q̀ p�ekql �qd` �] [ p̀
l a�qd` �r keq�ò [ _v�al o�ò j l s[ h�] v�ahr pdekcÀ

� �
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