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r th
e a

rea
 in

 w
h

ich
 it is to

 b
e in

sta
lled

. T
h

e o
utp

ut fro
m

 a
 

va
ria

b
le freq

u
en

cy d
rive (V

FD
) ca

n
 ca

use ad
d

itio
n

a
l h

eatin
g a

ff
ects 

in
 th

e m
o

to
r. O

n
 p

u
m

p
 in

sta
llatio

n
s co

n
tro

lled
 b

y a
 V

FD
, th

e A
T

E
X

 

C
ertificatio

n
 fo

r th
e m

o
to

r m
u

st state th
at it covers th

e situatio
n

 w
h

ere 

electrica
l su

p
p

ly is fro
m

 th
e V

FD
. T

h
is p

a
rticula

r req
uirem

en
t still a

p
p

lies 

even
 if th

e V
FD

 is in
 a

 safe a
rea

.

M
A

R
K

IN
G

A
n

 exa
m

p
le o

f A
T

E
X

 eq
uip

m
en

t m
a

rkin
g is sh

ow
n

 b
elow

. T
h

e actua
l 

classificatio
n

 o
f th

e p
um

p
 w

ill b
e en

graved
 o

n
 th

e n
a

m
ep

late. 

 A
V

O
ID

IN
G

 E
X

C
E

S
IV

E
 S

U
R

FA
C

E
 T

E
M

P
E

R
A

T
U

R
E

S

P
um

p
 liq

uid
 tem

p
erature P

um
p

s h
ave a

 tem
p

erature class as stated
 in

 

th
e A

T
E

X
 E

x ratin
g o

n
 th

e n
a

m
ep

late. T
h

ese a
re b

ased
 o

n
 a

 m
axim

um
 

a
m

b
ien

t tem
p

erature o
f 4

0
 ºC

 (10
4

 ºF); refer to
 K

O
M

A
K

 fo
r h

igh
er 

a
m

b
ien

t tem
p

eratures. T
h

e surface tem
p

erature o
n

 th
e p

um
p

 is 

in
fl

uen
ced

 b
y th

e tem
p

erature o
f th

e liq
uid

 h
a

n
d

led
. Fo

r self-p
rim

in
g 

p
um

p
s o

f th
e K

FT
 ra

n
ge o

n
ly T

1 to
 T

5
 m

ay b
e a

p
p

lica
b

le d
ep

en
d

in
g 

o
n

 th
e service co

n
d

itio
n

s a
n

d
 th

e m
ateria

l co
m

b
in

atio
n

 sup
p

lied
. 

Tem
p

erature class is in
d

icated
 o

n
 th

e typ
e p

late o
f th

e p
um

p
 each

 a
n

d
 

every tim
e. T

h
e m

axim
um

 p
erm

issib
le liq

uid
 tem

p
erature d

ep
en

d
s o

n
 

th
e tem

p
erature class a

n
d

 m
ust 

n
o

t exceed
 th

e va
lues in

 th
e ta

b
le 

a
p

p
lica

b
le asid

e.

T
h

e tem
p

erature rise at th
e sea

ls a
n

d
 

b
ea

rin
gs a

n
d

 d
ue to

 th
e m

in
im

um
 

p
erm

itted
 fl

ow
 rate is ta

ken
 in

to
 

acco
un

t in
 th

e tem
p

eratures stated
. 

K
O

M
A

K
 w

ill a
lw

ays a
p

p
ly a

 safety m
a

rgin
 o

f 20
%

 to
 th

e va
p

o
ur p

ressure 

o
f th

e liq
uid

 as a
 m

axim
um

 p
erm

issib
le o

p
eratin

g tem
p

erature.

II 2 G
D

 c IIC
 13

5
˚C

 (T
4

)

E
q

u
ip

m
en

t G
ro

u
p

I =
 M

in
in

g
II =

 N
o

n
-m

in
in

g

G
as G

ro
u

p
IIA

 –
 P

ro
p

a
n

e (typ
ica

l)
IIB

 –
 E

th
ylen

e (typ
ica

l)
IIC

 –
 H

yd
ro

gen
 (typ

ica
l)

C
atego

ry
2 o

r M
2 =

 h
igh

 level p
ro

tectio
n

3 =
 n

o
rm

a
l level o

f p
ro

tectio
n

G
as a

n
d

/o
r d

u
st

G
 =

 G
as

D
 =

 D
ust

c =
 C

o
n

structio
n

a
l safety

 
(in

 acco
rd

a
n

ce w
ith

 E
N

134
6

3-5
)

M
a

xim
um

 surface tem
p

erature (Tem
p

erature C
lass)

Tem
p

erature class to
 E

N
 

134
6

3-1
M

axim
um

 surface  
tem

p
erature p

erm
itted

Tem
p

eratu
ur lim

it o
f 

liq
u

id
 h

a
n

d
led

T
6

T
5

T
4

T
3

T
2T
1

8
5

 ˚C
 (18

5
 ˚F)

10
0

 ˚C
 (18

5
 ˚F)

135
 ˚C

 (18
5

 ˚F)
20

0
 ˚C

 (18
5

 ˚F)
30

0
 ˚C

 (18
5

 ˚F)
4

5
0

 ˚C
 (18

5
 ˚F)

C
o

n
sult K

O
M

A
K

C
o

n
sult K

O
M

A
K

110
 ˚C

 (230
 ˚F)*

175
 ˚C

 (34
7 ˚F)*

270
 ˚C

 (5
18

 ˚F)*
35

0
 ˚C

 (6
6

2 ˚F)*

*  T
h

e ta
b

les o
n

ly ta
kes th

e A
T

E
X

 
tem

p
eratu

re class in
to

 co
n

sid
eratio

n
. 

P
um

p
 d

esign
 o

r m
ateria

l, as w
ell as 

co
m

p
o

n
en

t d
esign

 o
r m

ateria
l, m

ay 
fu

rth
er lim

it th
e m

axim
u

m
 w

o
rkin

g 
tem

p
eratu

re o
f th

e liq
u

id
.
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T
h

e o
p

erato
r is resp

o
n

sib
le to

 en
su

re th
e sp

ecifi
ed

 m
axim

u
m

 liq
u

id
 

tem
p

eratu
re is n

o
t exceed

ed
. 

Tem
p

eratu
re classificatio

n
 “Tx” is used

 w
h

en
 th

e liq
uid

 tem
p

erature 

va
ries a

n
d

 w
h

en
 th

e p
u

m
p

 is req
u

ired
 to

 b
e used

 in
 d

iff
eren

tly classified
 

p
o

ten
tia

lly exp
lo

sive atm
o

sp
h

eres. In
 th

is case th
e user is resp

o
n

sib
le 

fo
r en

su
rin

g th
at th

e p
u

m
p

 su
rface tem

p
erature d

o
es n

o
t exceed

 th
at 

p
erm

itted
 in

 its actua
l in

sta
lled

 lo
catio

n
.. D

o
 n

o
t attem

p
t to

 ch
eck th

e 

d
irectio

n
 o

f ro
tatio

n
 w

ith
 th

e co
u

p
lin

g elem
en

t/p
in

s fitted
 d

ue to
 th

e 

risk o
f severe co

n
tact b

etw
een

 ro
tatin

g a
n

d
 statio

n
a

ry co
m

p
o

n
en

ts. 

A
vo

id
 m

ech
a

n
ica

l, hyd
ra

u
lic o

r electrica
l overlo

ad
 b

y usin
g m

o
to

r 

overlo
ad

 trip
s, tem

p
eratu

re m
o

n
ito

r o
r a

 p
ow

er m
o

n
ito

r a
n

d
 p

erfo
rm

 

ro
u

tin
e vib

ratio
n

 m
o

n
ito

rin
g. In

 d
irty o

r d
usty enviro

n
m

en
ts, m

a
ke regula

r 

ch
ecks a

n
d

 rem
ove d

irt fro
m

 a
reas a

ro
un

d
 clo

se clea
ra

n
ces, b

ea
rin

g 

h
o

u
sin

gs a
n

d
 m

o
to

rs. W
h

ere th
ere is a

ny risk o
f th

e p
um

p
 b

ein
g run

 

aga
in

st a
 clo

sed
 va

lve gen
eratin

g h
igh

 liq
uid

 a
n

d
 casin

g extern
a

l surface 

tem
p

erature, fit a
n

 extern
a

l su
rface tem

p
eratu

re p
ro

tectio
n

 d
evice. 

W
h

ere th
e system

 o
p

eratio
n

 d
o

es n
o

t en
su

re co
n

tro
l o

f p
rim

in
g, as 

d
efin

ed
 in

 th
ese U

ser In
stru

ctio
n

s, a
n

d
 th

e m
axim

um
 p

erm
itted

 surface 

tem
p

erature o
f th

e T
 C

lass co
u

ld
 b

e exceed
ed

, in
sta

ll a
n

 extern
a

l surface 

tem
p

erature p
ro

tectio
n

 d
evice.

 P
R

E
V

E
N

T
IN

G
 S

PA
R

K
S

To
 p

reven
t a

 p
o

ten
tia

l h
aza

rd
 fro

m
 m

ech
a

n
ica

l co
n

tact, th
e co

up
lin

g 

gua
rd

 m
u

st b
e n

o
n

-sp
a

rkin
g fo

r C
atego

ry 2. To
 avo

id
 th

e p
o

ten
tia

l h
aza

rd
 

fro
m

 ra
n

d
o

m
 in

d
u

ced
 cu

rren
t gen

eratin
g a

 sp
a

rk, th
e b

asep
late m

ust b
e 

p
ro

p
erly gro

u
n

d
ed

.

A
vo

id
 electro

static ch
a

rge. D
o

 n
o

t rub
 n

o
n

-m
eta

llic surfaces w
ith

 a
 

d
ry clo

th
; en

su
re th

e clo
th

 is d
a

m
p

. Fo
r A

T
E

X
 th

e co
up

lin
g m

ust b
e 

selected
 to

 co
m

p
ly w

ith
 9

4
/9

/E
C

. C
o

rrect co
up

lin
g a

lign
m

en
t m

ust b
e 

m
a

in
ta

in
ed

. 

A
d

d
itio

n
a

l req
u

irem
en

ts fo
r m

eta
llic p

u
m

p
s o

n
 n

o
n

-m
eta

llic 

b
asep

lates:

W
h

en
 m

eta
llic co

m
p

o
n

en
ts a

re fitted
 o

n
 a

 n
o

n
-m

eta
llic b

asep
late th

ey 

m
u

st b
e in

d
ivid

ua
lly ea

rth
ed

.

P
R

E
V

E
N

T
IN

G
 B

U
ILD

-U
P

 O
F E

X
P

LO
S

IV
E

 M
IX

T
U

R
E

S

E
N

S
U

R
E

 T
H

E
 P

U
M

P
 IS

 P
R

O
P

E
R

LY
 FILLE

D
 A

N
D

 V
E

N
T

E
D

 A
N

D
 D

O
E

S
 

N
O

T
 R

U
N

 D
R

Y
 

E
n

sure th
at th

e p
um

p
 a

n
d

 releva
n

t suctio
n

 a
n

d
 d

isch
a

rge p
ip

in
g system

 

a
re to

ta
lly filled

 w
ith

 liq
uid

 at a
ll tim

es d
urin

g th
e p

um
p

s o
p

eratio
n

 so
 as 

to
 p

reven
t creatin

g a
n

 exp
lo

sive atm
o

sp
h

ere. In
 ad

d
itio

n
, it is essen

tia
l 

to
 m

a
ke sure th

at sea
l ch

a
m

b
ers, a

uxilia
ry sh

aft sea
l system

s a
n

d
 a

ny 

h
eatin

g a
n

d
 co

o
lin

g system
s a

re p
ro

p
erly filled

. If th
e o

p
eratio

n
 o

f th
e 

system
 ca

n
 n

o
t avo

id
 th

is co
n

d
itio

n
 fit a

n
 a

p
p

ro
p

riate d
ry run

 p
ro

tectio
n

 

d
evice (fo

r exa
m

p
le liq

uid
 d

etectio
n

 o
r a

 p
ow

er m
o

n
ito

r). To
 avo

id
 

p
o

ten
tia

l h
aza

rd
s fro

m
 fugitive em

issio
n

s o
f va

p
o

r o
r gas to

 atm
o

sp
h

ere, 

th
e surro

un
d

in
g a

rea
 m

ust b
e w

ell ven
tilated

.

P
R

E
V

E
N

T
IO

N
 O

F LE
A

K
A

G
E

T
h

e p
um

p
 m

ust o
n

ly b
e used

 to
 h

a
n

d
le liq

uid
s fo

r w
h

ich
 it h

as b
een

 

a
p

p
roved

 to
 h

ave th
e co

rrect co
rro

sio
n

 resista
n

ce. A
vo

id
 en

tra
p

m
en

t o
f 

liq
uid

 in
 th

e p
um

p
 a

n
d

 asso
ciated

 p
ip

in
g d

ue to
 clo

sin
g o

f suctio
n

 a
n

d
 

d
isch

a
rge va

lves, w
h

ich
 co

uld
 ca

use d
a

n
gero

us excessive p
ressures to

 

o
ccur if th

ere is h
eat in

p
ut to

 th
e liq

uid
. T

h
is ca

n
 o

ccur if th
e p

um
p

 is 

statio
n

a
ry o

r run
n

in
g. B

urstin
g o

f liq
uid

 co
n

ta
in

in
g p

a
rts d

ue to
 freezin

g 

m
ust b

e avo
id

ed
 b

y d
ra

in
in

g o
r p

ro
tectin

g th
e p

um
p

 a
n

d
 a

uxilia
ry 

system
s. W

h
ere th

ere is th
e p

o
ten

tia
l h

aza
rd

 o
f a

 lo
ss o

f a
 sea

l b
a

rrier 

fl
uid

 o
r extern

a
l fl

ush
, th

e fl
uid

 m
ust b

e m
o

n
ito

red
. If lea

kage o
f liq

uid
 to

 

atm
o

sp
h

ere ca
n

 result in
 a

 h
aza

rd
, in

sta
ll a

 liq
uid

 d
etectio

n
 d

evice.

P
R

E
V

E
N

T
IV

E
 M

A
IN

T
E

N
A

N
C

E
 T

O
 E

X
 E

Q
U

IP
M

E
N

T

C
O

R
R

E
C

T
 M

A
IN

T
E

N
A

N
C

E
 IS

 R
E

Q
U

IR
E

D
 T

O
 A

V
O

ID
 P

O
T

E
N

T
IA

L 

H
A

Z
A

R
D

S
 W

H
IC

H
 G

IV
E

 A
 R

IS
K

 O
F E

X
P

LO
S

IO
N

T
h

e resp
o

n
sib

ility fo
r co

m
p

lia
n

ce w
ith

 m
a

in
ten

a
n

ce in
structio

n
s is 

w
ith

 th
e p

la
n

t o
p

erato
r. To

 avo
id

 p
o

ten
tia

l exp
lo

sio
n

 h
aza

rd
s d

urin
g 

m
a

in
ten

a
n

ce, th
e to

o
ls, clea

n
in

g a
n

d
 p

a
in

tin
g m

ateria
ls used

 m
ust 

n
o

t give rise to
 sp

a
rkin

g o
r ad

versely a
ff

ect th
e a

m
b

ien
t co

n
d

itio
n

s. 

W
h

ere th
ere is a

 risk fro
m

 such
 to

o
ls o

r m
ateria

ls, m
a

in
ten

a
n

ce m
ust b

e 

co
n

d
ucted

 in
 a

 safe a
rea

. It is reco
m

m
en

d
ed

 th
at a

 m
a

in
ten

a
n

ce p
la

n
 

a
n

d
 sch

ed
ule is ad

o
p

ted
.
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2.4
 N

a
m

ep
late a

n
d

 safety la
b

els
Fo

r d
eta

ils o
f n

a
m

ep
late, see th

e D
ecla

ratio
n

 o
f C

o
n

fo
rm

ity o
r sep

a
rate 

d
o

cu
m

en
tatio

n
 in

clu
d

ed
 w

ith
 th

ese U
ser In

structio
n

s.

2.5
 S

p
ecifi

c m
ach

in
e p

erfo
rm

a
n

ce
D

uty co
n

d
itio

n
s: W

h
ere p

erfo
rm

a
n

ce d
ata

 h
as b

een
 sup

p
lied

 sep
a

rately 

to
 th

e p
urch

aser th
ese sh

o
uld

 b
e o

b
ta

in
ed

 a
n

d
 reta

in
ed

 w
ith

 th
ese U

ser 

In
structio

n
s.

D
eviatio

n
 o

f p
erfo

rm
a

n
ce a

n
d

 d
uty (in

clud
in

g b
ut n

o
t lim

ited
 to

 th
e 

ch
a

n
ge o

f fl
uid

 a
n

d
 fl

uid
 p

a
ra

m
eters) is at th

e full resp
o

n
sib

ility o
f th

e 

user. K
O

M
A

K
 ca

n
 n

o
t b

e h
eld

 lia
b

le fo
r d

a
m

age, d
irect o

r co
n

seq
uen

tia
l.

It is furth
er th

e resp
o

n
sib

ility o
f th

e en
d

-user to
 en

sure th
e system

 is 

p
erfo

rm
in

g w
ith

in
 reaso

n
a

b
le p

a
ra

m
eters a

n
d

 p
ro

cess fa
ilures such

 

as w
ater h

a
m

m
erin

g, p
ressure surges o

r im
p

act fro
m

 n
atura

l d
a

n
gers 

such
 as ligh

tn
in

g, act o
f go

d
, ea

rth
 q

ua
kes a

n
d

 terro
rist attacks a

re o
f n

o
 

im
p

act to
 th

e fun
ctio

n
 o

f th
e p

um
p

 sup
p

lied
.

2.6
. N

o
ise level

A
tten

tio
n

 m
ust b

e given
 to

 th
e exp

o
sure o

f p
erso

n
n

el to
 th

e n
o

ise, 

a
n

d
 lo

ca
l legislatio

n
 w

ill d
efin

e w
h

en
 guid

a
n

ce to
 p

erso
n

n
el o

n
 n

o
ise 

lim
itatio

n
 is req

uired
, a

n
d

 w
h

en
 n

o
ise exp

o
sure red

uctio
n

 is m
a

n
d

ato
ry. 

T
h

is is typ
ica

lly 8
0

 to
 8

5
 d

B
A

. T
h

e usua
l a

p
p

ro
ach

 is to
 co

n
tro

l th
e 

exp
o

sure tim
e to

 th
e n

o
ise o

r to
 en

clo
se th

e m
ach

in
e to

 red
uce em

itted
 

so
un

d
. Yo

u m
ay h

ave a
lread

y sp
ecified

 a
 lim

itin
g n

o
ise level w

h
en

 th
e 

eq
uip

m
en

t w
as o

rd
ered

, h
ow

ever if n
o

 n
o

ise req
uirem

en
ts w

ere d
efin

ed
, 

th
en

 atten
tio

n
 is d

raw
n

 to
 th

e fo
llow

in
g ta

b
le to

 give a
n

 in
d

icatio
n

 o
f 

eq
uip

m
en

t n
o

ise level so
 th

at yo
u ca

n
 ta

ke th
e a

p
p

ro
p

riate actio
n

 in
 yo

ur 

p
la

n
t. P

um
p

 n
o

ise level is d
ep

en
d

en
t o

n
 a

 n
um

b
er o

f o
p

eratio
n

a
l facto

rs, 

fl
ow

 rate, p
ip

ew
o

rk d
esign

 a
n

d
 aco

ustic ch
a

racteristics o
f th

e b
uild

in
g. 

It is h
ow

ever th
e o

p
erato

rs resp
o

n
sib

ility to
 en

sure p
erso

n
n

el is n
o

t 

sub
jected

 to
 excessive n

o
ise.
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b
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3
 T

ra
n

sp
o

rt a
n

d
 sto

rage

T
h

e p
um

p
 is a

lw
ays p

acked
 p

ro
p

erly b
ut th

ere a
re a

lw
ays ch

a
n

ces th
at 

th
e p

um
p

 h
as b

een
 d

a
m

aged
 th

ro
ugh

 d
elivery. S

o
 b

efo
re o

p
eratio

n
 

a
n

d
 in

sta
llatio

n
 th

e p
u

m
p

 m
u

st b
e ch

ecked
 fo

r a
ny sign

s o
f d

a
m

age. 

A
lso

 ch
eck if a

ll th
e p

a
rts a

n
d

 d
o

cum
en

ts a
re th

ere a
n

d
 ch

eck th
e seria

l 

n
um

b
ers to

 b
e su

re yo
u

 received
 th

e p
um

p
 a

n
d

 p
a

rts o
rd

ered
. If th

ere is 

a
ny sh

o
rtage o

r d
a

m
age it m

u
st b

e rep
o

rted
 to

 K
O

M
A

K
 b

efo
re th

e p
um

p
 

is p
u

t in
to

 u
se. C

la
im

s a
b

o
u

t tra
n

sp
o

rt ca
n

n
o

t b
e accep

ted
 w

h
en

 th
e 

p
u

m
p

 h
as a

lread
y b

een
 p

u
t to

 u
se.

3
.1 Liftin

g
W

h
en

 liftin
g th

e p
u

m
p

, m
o

to
r, co

m
p

lete un
it o

r p
a

rts a
b

ove 25
 kg use a

 

cra
n

e to
 d

o
 so

 a
n

d
 in

 acco
rd

a
n

ce w
ith

 lo
ca

l regu
latio

n
s.

Liftin
g gea

r su
ch

 as ro
p

es a
n

d
 slin

gs sh
o

u
ld

 b
e p

o
sitio

n
ed

 w
h

ere th
ey 

ca
n

n
o

t ch
a

n
ge p

o
sitio

n
s w

h
en

 liftin
g. A

lso
 a

n
 a

n
gle o

f 6
0

˚ b
etw

een
 th

e 

ro
p

es m
u

st n
o

t b
e exceed

ed
 fo

r b
o

th
 liftin

g th
e p

um
p

 a
n

d
 th

e co
m

p
lete 

u
n

it.

N
ever lift th

e set at th
e w

eld
ed

 su
p

p
o

rts m
ea

n
t  

fo
r m

o
u

n
tin

g th
e b

asep
late to

 th
e gro

un
d

.

3
.2 S

to
rage

T
h

e p
um

p
 n

eed
s to

 b
e sto

red
 in

 a
 clea

n
 a

n
d

 d
ry lo

catio
n

. A
vo

id
 a

ny 

vib
ratio

n
 at th

e lo
catio

n
 o

f sto
rage. To

 keep
 d

irt a
n

d
 o

th
er fo

reign
 

m
ateria

l o
ut o

f p
um

p
 casin

g keep
 th

e covers in
 p

lace. Turn
 th

e p
um

p
 at 

in
terva

ls to
 p

reven
t th

e b
a

lls o
f th

e b
ea

rin
gs to

 d
a

m
age th

e in
n

er o
r o

uter 

rin
g a

n
d

 to
 p

reven
t th

e sea
l faces (if fitted

) fro
m

 stickin
g. 

T
h

e p
um

p
 m

ay b
e sto

red
 as a

b
ove fo

r up
 to

 6
 m

o
n

th
s. C

o
n

sult K
O

M
A

K
 

fo
r p

reservative actio
n

s w
h

en
 a

 lo
n

ger sto
rage p

erio
d

 is n
eed

ed
. 

4
 D

escrip
tio

n

4
.1 C

o
n

fi
gu

ratio
n

s
T

h
e p

um
p

 is a
 self-p

rim
in

g cen
trifuga

l p
um

p
 th

at ca
n

 b
e b

uilt in
 severa

l 

co
n

figuratio
n

 a
n

d
 ca

n
 b

e used
 fo

r a
 va

riety o
f ch

em
ica

l a
p

p
licatio

n
s (S

ee 

4
.2 a

n
d

 4
.3 b

elow
.) 

4
.2 N

a
m

e n
o

m
en

clatu
re

S
ta

n
d

a
rd

 co
n

figuratio
n

 a
re eith

er 4
.2.1 o

r 4
.2.2. Fo

r sp
ecia

l executio
n

  

K
O

M
A

K
 w

ill req
uire th

e seria
l n

um
b

er to
 p

rovid
e th

e m
ateria

ls d
ata

.

4
.2.1. 

D
u

ctile iro
n

 versio
n

 
|
 D

uctile iro
n

 b
o

d
y a

n
d

 b
ack-p

late

 
|
 N

iA
lB

r im
p

eller

 
|
 9

0
4

 S
ta

in
less steel sh

aft

 
|
 C

a
rtrid

ge sea
l S

ic/S
ic/V

ito
n

4
.2.2. 

B
ro

n
ze execu

tio
n

 
|
 N

iA
lB

r b
o

d
y a

n
d

 b
ack-p

late

 
|
 N

iA
lB

r im
p

eller

 
|
 9

0
4

 S
ta

in
less steel sh

aft

 
|
 C

a
rtrid

ge sea
l S

ic/S
ic/V

ito
n

4
.3

 D
esign

 o
f m

a
jo

r p
a

rts
A

ll co
m

p
o

n
en

ts h
ave b

een
 d

esign
ed

 b
y K

O
M

A
K

 a
n

d
 a

re p
ro

p
rieta

ry 

d
esign

. T
h

ese p
a

rts m
ay n

o
t b

e co
p

ied
 n

o
t rep

a
ired

 w
ith

o
ut exp

ress 

a
p

p
rova

l o
f th

e m
a

n
ufacturer.

In fi
gure 1 the angle of 6

0
˚, 

w
hich should

 not b
e exceed

ed,  
is show

n for lifting the p
um

p.

In fi
gure 2 the lifting holes for lifting the com

p
lete set is show

n by 2 arrow
s. T

he 2 holes 
are at b

oth sid
es of the b

asep
late and

 also here a angle of 6
0

˚ m
ust not b

e exceed
ed.
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4
.4

 P
erfo

rm
a

n
ce a

n
d

 o
p

eratin
g lim

its
O

p
eratin

g lim
its a

re 

|
 S

ystem
 p

ressu
re: P

N
16

|
 Tem

p
eratu

re lim
it: 9

0
C

 in
 sta

n
d

a
rd

 co
n

figuratio
n

s

|
 S

ta
n

d
a

rd
 co

n
figu

ratio
n

s a
re n

o
t a

p
p

roved
 fo

r h
aza

rd
o

us a
rea

's.

5
 In

sta
llatio

n
 W

h
en

 th
e u

n
it o

p
erates in

 h
aza

rd
o

us lo
catio

n
s th

e eq
uip

m
en

t m
ust 

co
m

p
ly w

ith
 releva

n
t exp

lo
sio

n
 p

ro
tectio

n
 regulatio

n
s. S

ee sectio
n

 2.3 

A
tex.

5
.1 Lo

catio
n

T
h

e lo
catio

n
 o

f th
e un

it sh
o

u
ld

 a
llow

 access to
 it fo

r m
a

in
ten

a
n

ce a
n

d
 

in
sp

ectio
n

.

5
.2 Fo

u
n

d
atio

n
T

h
e p

um
p

 sh
o

u
ld

 b
e m

o
u

n
ted

 o
n

 a
n

 a
p

p
ro

p
riate fo

u
n

d
atio

n
, th

is ca
n

 b
e 

eith
er in

to
 co

n
crete o

r o
n

 a
 steel fra

m
ew

o
rk.

5
.3

 G
ro

u
tin

g
T

h
e steel b

asep
late ca

n
 b

e m
ad

e w
ith

 a
 gro

ut h
o

le fo
r gro

utin
g in

to
 

co
n

crete. G
ro

u
tin

g th
e b

asep
late d

em
p

s vib
ratio

n
s o

f th
e un

it a
n

d
 

p
rovid

es a
 so

lid
 co

n
tact b

etw
een

 th
e un

it a
n

d
 th

e fo
un

d
atio

n
.

Fo
u

n
d

atio
n

 b
o

lts sh
o

u
ld

 o
n

ly b
e fu

lly tigh
ten

ed
 w

h
en

 th
e gro

ut h
as 

cu
red

.

5
.4

 In
itia

l a
lign

m
en

t

5
.4

.1 T
h

erm
a

l exp
a

n
sio

n

B
eca

u
se o

f th
erm

a
l exp

a
n

sio
n

 th
e un

it sh
o

uld
 b

e ru
n

 u
n

d
er o

p
eratin

g 

co
n

d
itio

n
s, sh

ut-d
ow

n
 a

n
d

 b
e ch

ecked
 fo

r th
e a

lign
m

en
t aga

in
 b

efo
re 

fin
a

l “o
n

-lin
e” d

u
ty.

5
.4

.2 A
lign

m
en

t m
eth

o
d

s

 B
efo

re a
lign

in
g th

e u
n

it, b
e su

re th
e u

n
it is d

isco
n

n
ected

 fro
m

 its p
ow

er 

so
urce.

 C
h

eck w
eath

er th
e a

lign
m

en
t o

f th
e m

o
to

r a
n

d
 p

um
p

 is still w
h

at is 

sh
o

uld
 b

e to
 p

reven
t a

ny d
a

m
age to

 th
e sh

afts a
n

d
 co

up
lin

g.

T
h

e un
it is a

lread
y a

lign
ed

, b
ut it is p

o
ssib

le th
e a

lign
m

en
t h

as b
een

 

d
isturb

ed
 d

urin
g tra

n
sp

o
rt. B

en
eath

 th
e m

o
to

r O
R

 p
um

p
 a

re 2 fl
at p

ieces 

w
h

ich
 ca

n
 b

e used
 to

 a
lign

 vertica
lly. A

lso
 at th

e m
o

to
r O

R
 p

um
p

 th
ere 

a
re b

o
lts w

h
ich

 m
ust b

e used
 to

 a
lign

 h
o

rizo
n

ta
lly. First a

lign
 th

e in
 th

e 

vertica
l d

irectio
n

 a
n

d
 th

en
 in

 th
e h

o
rizo

n
ta

l d
irectio

n
.

A
lso

 lo
o

sen
 th

e b
o

lts at th
e m

o
to

r a
n

d
 ch

eck fo
r a

ny d
efl

ectio
n

 b
y use 

o
f a

 d
ia

l in
d

icato
r. M

ateria
l m

ust b
e ad

d
ed

 un
til th

e d
ia

l in
d

icato
r sh

ow
s 

0
.0

5
 m

m
 o

r low
er. D

o
 th

is un
til a

ll feet a
re w

ith
in

 to
lera

n
ce.

A
t last ch

eck th
e tigh

tn
ess o

f b
o

lts fo
r m

o
un

tin
g th

e b
asep

late, p
um

p
, 

m
o

to
r a

n
d

 co
up

lin
g gua

rd
.

5
.5

 P
ip

in
g

M
a

ke sure a
ny p

ro
tective covers o

n
 th

e p
ip

in
g a

re rem
oved

 b
efo

re 

co
n

n
ectin

g th
ese 

5
.5

.1 S
u

ctio
n

 a
n

d
 d

isch
a

rge p
ip

ew
o

rk

N
ever use th

e p
um

p
 as a

 sup
p

o
rt fo

r p
ip

in
g.

P
reven

t excessive extern
a

l p
ip

e lo
ad

s.

N
ever a

p
p

ly fo
rce to

 p
um

p
 fl

a
n

ge co
n

n
ectio

n
s b

y p
uttin

g p
ip

in
g in

to
 

p
lace.

D
o

 n
o

t m
o

un
t exp

a
n

sio
n

 jo
in

ts.

E
n

sure p
ip

in
g a

re fittin
gs a

re fl
ush

ed
 b

efo
re use.

W
h

en
 h

aza
rd

o
us liq

uid
s h

ave b
een

 p
um

p
ed

, a
llow

 th
e p

um
p

 to
 fl

ush
 th

e 

p
ip

in
g b

efo
re rem

ova
l o

f th
e p

um
p

. P
lease n

o
te th

at th
e N

P
S

H
 ava

ila
b

le 

m
ust b

e h
igh

er th
en

 th
e N

P
S

H
 req

uired
.

A
t th

e en
d

 ch
eck th

e tigh
tn

ess o
f a

ll th
e b

o
lts o

f th
e p

ip
in

g

 E
n

surin
g n

o
 o

b
structio

n
 o

f th
e suctio

n
 is p

o
ssib

le, o
r a

p
p

ro
p

riate 

m
easure to

 p
reven

t o
b

structio
n

 is th
e resp

o
n

sib
ility o

f th
e user.
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5
.5

.1.1 S
elf-p

rim
in

g casin
g

T
h

e d
isch

a
rge p

ip
ew

o
rk m

u
st a

llow
 p

rim
in

g a
ir to

 esca
p

e un
h

in
d

ered
 

fro
m

 th
e p

u
m

p
 d

u
rin

g th
e p

rim
in

g cycle. N
o

 b
ack p

ressure is a
llow

ed
 

in
 th

e d
isch

a
rge lin

e a
n

d
 th

e in
sta

llatio
n

 m
ust p

reven
t d

isp
ro

p
o

rtio
n

ed
 

run
-b

ack o
f liq

u
id

 o
n

 sh
u

td
ow

n
 to

 co
u

n
ter syp

h
o

n
in

g. It is ad
vised

 to
 fit 

a
 stra

igh
t p

ip
e sectio

n
 o

n
 th

e d
isch

a
rge o

f at least 5
0

cm
 to

 p
reven

t th
e 

p
u

m
p

 fro
m

 em
p

tyin
g itself at p

rim
in

g stage.

P
rim

in
g a

ir m
ay b

e ven
ted

 in
 o

n
e o

f th
e fo

llow
in

g w
ays: 

 
1)  If fitted

 a
 d

isch
a

rge regu
latin

g va
lve m

ay b
e p

a
rtly o

p
en

ed
 

d
u

rin
g th

e p
rim

in
g cycle to

 freely ven
t th

e a
ir. 

 
2)  A

 a
u

to
m

atic a
ir release va

lve m
ay b

e fitted
 to

 th
e d

isch
a

rge 

p
ip

ew
o

rk b
etw

een
 th

e p
um

p
 a

n
d

 a
ny va

lves. K
O

M
A

K
 is 

h
ow

ever n
o

t lia
b

le fo
r em

issio
n

s o
f enviro

n
m

en
ta

lly un
safe 

gases o
r em

issio
n

s a
n

d
 clien

t sh
o

uld
 ch

eck suita
b

ility o
f 

actio
n

s in
 th

e lo
ca

l enviro
n

m
en

t. 

 
3)  A

n
 a

ir b
leed

 lin
e m

ay b
e in

sta
lled

 fro
m

 th
e d

isch
a

rge p
ip

ew
o

rk, 

b
etw

een
 th

e p
u

m
p

 a
n

d
 a

ny va
lves, b

ack to
 th

e suctio
n

 ta
n

k 

o
r su

m
p

. T
h

is co
n

figu
ratio

n
 h

as th
e d

ow
n

sid
e it w

ill req
uire 

a
n

n
ua

l/a
u

to
m

atic co
n

tro
l d

urin
g o

p
eratio

n
 to

 p
reven

t 

co
n

tin
u

o
u

s re- circu
latio

n
 o

f th
e p

u
m

p
ed

 liq
uid

.

5
.5

.2 S
u

ctio
n

 p
ip

in
g

5
.5

.2.1 S
elf-p

rim
in

g casin
g su

ctio
n

 p
ip

in
g grad

e 

 
a

)  T
h

e in
let p

ip
e sh

o
u

ld
 b

e as sh
o

rt as p
o

ssib
le. If n

o
t a

irtigh
t 

p
rim

in
g w

ill n
o

t b
e p

erfo
rm

ed
 easily. D

ia
m

eter o
f th

e suctio
n

 

lin
e sh

o
u

ld
 b

e th
e sm

a
llest as p

ractica
l fo

r th
e p

um
p

 fl
ow

 rate 

so
 as to

 b
e a

b
le to

 p
rim

e q
uickly.  

W
h

ere suctio
n

 p
ip

e vo
lu

m
e is la

rge a
 n

o
n

-return
 va

lve is 

ad
visa

b
le at in

sta
llatio

n
. 

 
b

)  It is reco
m

m
en

d
ed

 th
at th

e su
ctio

n
 p

ip
e is n

o
t la

rger th
a

n
 th

e 

p
u

m
p

 in
let b

o
re o

r such
 th

at th
e velo

city suctio
n

 is in
 th

e ra
n

ge 

o
f 3 to

 5
 m

/s. T
h

e p
ip

in
g sh

o
u

ld
 slo

p
e d

ow
n

 tow
a

rd
s th

e p
um

p
 

casin
g su

ctio
n

 fl
a

n
ge. 

 
c)  Ta

ke in
to

 acco
u

n
t th

e ava
ila

b
le N

P
S

H
, it m

ust b
e h

igh
er th

a
n

 

th
e req

u
ired

 N
P

S
H

 o
f th

e p
um

p
.

 
d

)  A
llow

 a
 m

in
im

u
m

 o
f tw

o
 p

ip
e d

ia
m

eters o
f stra

igh
t sectio

n
 

b
etw

een
 th

e elb
ow

 a
n

d
 in

let fl
a

n
ge. 

 
e)  A

 iso
latio

n
 va

lve o
n

 suctio
n

 a
n

d
 d

isch
a

rge lin
es w

ill a
llow

 

easier m
a

in
ten

a
n

ce. 

 
f)  N

ever th
ro

ttle p
um

p
 o

n
 suctio

n
 sid

e a
n

d
 n

ever p
lace a

 va
lve 

d
irectly o

n
 th

e p
um

p
 in

let w
ith

o
ut en

surin
g it is a

 full b
o

re typ
e.

5
.5

.3
 D

isch
a

rge p
ip

in
g

5
.5

.3
.1 S

elf-p
rim

in
g casin

g d
isch

a
rge p

ip
in

g

 
a

)  To
 m

in
im

ize frictio
n

 lo
sses a

n
d

 hyd
ra

ulic n
o

ise in
 th

e p
ip

ew
o

rk 

it is gen
era

lly accep
ted

 p
ractice to

 ch
o

o
se p

ip
ew

o
rk th

at is o
n

e 

o
r tw

o
 sizes la

rger th
a

n
 th

e p
um

p
 d

isch
a

rge.  

Typ
ica

lly m
a

in
 p

ip
ew

o
rk velo

cities sh
o

uld
 n

o
t b

e a
b

ove 3 m
/s 

(9
 ft/sec) o

n
 th

e d
isch

a
rge. P

ip
ew

o
rk exp

a
n

d
ers sh

o
uld

 h
ave a

 

m
axim

um
 a

n
gle o

f d
ivergen

ce o
f 9

 d
egrees. 

 
b

)  In
 case a

 n
o

n
-return

 va
lve is fitted

 in
 th

e d
isch

a
rge lin

e o
f th

e 

p
um

p
, a

 ven
t/b

leed
 p

ip
e sh

o
uld

 b
e fitted

 fro
m

 th
e d

isch
a

rge 

p
ip

e b
ack to

 th
e sum

p
 o

r so
urce ta

n
k. 

 
c)  It is co

m
m

o
n

 p
ractice to

 fit a
 regulatin

g va
lve in

 th
e d

isch
a

rge 

p
ip

ew
o

rk un
less p

um
p

 fl
ow

 is co
n

tro
lled

 b
y th

e d
elivery system

 

d
esign

. T
h

is is to
 p

reven
t th

e p
um

p
 run

n
in

g o
ut o

f its curve.

 
d

)  It is stro
n

gly ad
vised

 to
 fit a

 stra
igh

t p
ip

e sectio
n

 o
n

 th
e 

d
isch

a
rge o

f at least 5
0

cm
 to

 p
reven

t th
e p

um
p

 fro
m

 

em
p

tyin
g itself at p

rim
in

g stage.

5
.5

.4
 A

llow
a

b
le n

o
zzle lo

ad
s

T
h

e p
um

p
 co

m
p

lies w
ith

 IS
O

 5
19

9
 sh

aft d
efl

ectio
n

 lim
its fo

r th
e 

fo
llow

in
g fl

a
n

ge lo
ad

s. 

Im
p

ellers a
re b

a
la

n
ced

 to
 IS

O
 19

4
0

-1 G
6

.3

T
h

e va
lues p

erm
itted

 (5
0

 m
m

 a
n

d
 a

b
ove) m

eet IS
O

 1370
9

/A
P

I 6
10

. 

In
d

ivid
ua

l fo
rces a

n
d

 m
o

m
en

ts up
 to

 tw
ice IS

O
 1370

9
 (A

P
I6

10
) Ta

b
le 5

 

va
lues m

ay b
e p

erm
itted

 b
ut o

n
ly w

h
en

 a
p

p
lied

 in
 acco

rd
a

n
ce w

ith
 th

e 

co
n

d
itio

n
s in

 IS
O

 1370
9

 (A
P

I6
10

) A
n

n
ex F. 

A
ll in

d
ivid

ua
l va

lues w
h

ich
 a

re greater th
a

n
 reco

m
m

en
d

ed
 b

y th
e IS

O
 

n
o

rm
 m

ust b
e referred

 to
 K

O
M

A
K

 fo
r a

p
p

rova
l. 
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5
.5

.5
 A

u
xilia

ry p
ip

in
g

 S
ea

l a
n

d
 fl

a
n

ge co
n

n
ectio

n
s fo

r a
uxilia

ry p
ip

in
g a

re fitted
 w

ith
 p

lugs 

fro
m

 facto
ry. R

em
ovin

g attach
in

g a
uxilia

ry p
ip

in
g is at th

e resp
o

n
sib

ility 

o
f user o

n
ly.

5
.6

 E
lectrica

l co
n

n
ectio

n
s

E
lectrica

l co
n

n
ectio

n
s m

ust b
e d

o
n

e b
y a

n
 electricia

n
 w

h
o

 is q
ua

lified
 to

 

d
o

 so.

A
w

a
ren

ess o
n

 electrica
l co

n
n

ectio
n

s in
 a

reas o
f exp

lo
sive atm

o
sp

h
ere, 

w
h

ere a
n

 ad
d

itio
n

a
l req

uirem
en

t in
 co

m
p

lia
n

ce w
ith

 IE
C

6
0

0
79

-14
 is 

n
eed

ed
, is im

p
o

rta
n

t. 

 A
tten

tio
n

 m
ust b

e p
a

id
 to

 en
sure tech

n
iq

ues b
ein

g used
 d

urin
g 

th
e co

n
n

ectio
n

s o
f electrica

l w
ires a

n
d

 system
s d

o
 n

o
t in

crease 

electro
m

agn
etic em

issio
n

s o
r d

ecrease electro
m

agn
etic im

m
un

ity o
f th

e 

eq
uip

m
en

t.

T
h

e m
o

to
r sh

o
uld

 b
e co

n
n

ected
 in

 acco
rd

a
n

ce to
 th

e m
a

n
ufacturer's 

in
structio

n
s a

n
d

 n
a

m
ep

late o
n

 th
e m

o
to

r.

 A
 em

ergen
cy sto

p
 b

utto
n

 m
ust b

e p
resen

t.

 B
efo

re co
n

n
ectin

g th
e m

o
to

r to
 th

e electrica
l sup

p
ly see sectio

n
 6

.4
 

D
irectio

n
 o

f ro
tatio

n
.

5
.7 Fin

a
l ch

ecks
 E

n
sure a

ll th
e a

lign
m

en
ts a

re co
rrect. T

h
is ca

n
 b

e ch
ecked

 b
y ro

tatin
g 

th
e m

o
to

r sh
aft m

a
n

ua
lly.

W
h

en
 p

um
p

in
g liq

uid
s invo

lvin
g h

igh
 tem

p
erature a

n
d

 th
erm

a
l 

exp
a

n
sio

n
 ca

n
 b

e p
resen

t run
 th

e un
it un

d
er o

p
eratin

g co
n

d
itio

n
s, sh

ut 

d
ow

n
 a

n
d

 ch
eck if th

e a
lign

m
en

t is still co
rrect.

5
.8

 P
ro

tectio
n

 system
s

T
h

e fo
llow

in
g p

ro
tectio

n
 system

s a
re reco

m
m

en
d

ed
 p

a
rticula

rly if 

th
e p

um
p

 is in
sta

lled
 in

 a
 p

o
ten

tia
lly exp

lo
sive a

rea
 o

r is h
a

n
d

lin
g a

 

h
aza

rd
o

us liq
uid

:

T
yp

ica
l in

sta
llatio

n

D
anger

D
anger
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|
  A

 p
ro

tectio
n

 d
evice sh

o
u

ld
 b

e in
sta

lled
 if th

ere is a
ny p

o
ssib

ility o
f 

th
e system

 a
llow

in
g th

e p
u

m
p

 to
 run

 aga
in

st a
 clo

sed
 va

lve o
r b

elow
 

m
in

im
u

m
 co

n
tin

uo
us safe fl

ow
 to

 en
sure th

e tem
p

erature o
f th

e liq
uid

 

d
o

es n
o

t rise to
 a

n
 u

n
safe level. 

|
  A

 p
ow

er m
o

n
ito

r sh
o

u
ld

 b
e in

sta
lled

 if th
ere is a

ny circum
sta

n
ce in

 

w
h

ich
 th

e system
 ca

n
 ru

n
 th

e p
u

m
p

 d
ry o

r sta
rt up

 w
ith

o
ut a

ny fl
uid

 

to
 sto

p
 th

e p
um

p
 o

r p
reven

t it fro
m

 b
ein

g sta
rted

. T
h

is is p
a

rticula
rly 

im
p

o
rta

n
t w

h
en

 p
u

m
p

in
g a

 fl
a

m
m

a
b

le liq
uid

.

|
  In

sta
llin

g a
 d

etectio
n

 system
 fo

r lea
kage is reco

m
m

en
d

ed
 if lea

kage o
f 

th
e p

u
m

p
 o

r its system
 ca

n
 ca

u
se a

 h
aza

rd
. 

|
  It is reco

m
m

en
d

ed
 th

at tem
p

erature a
n

d
 vib

ratio
n

 m
o

n
ito

rin
g is ca

rried
 

o
u

t to
 p

reven
t excessive su

rface tem
p

eratu
res at b

ea
rin

gs. 

6
  C

o
m

m
issio

n
in

g, sta
rt-u

p
, o

p
eratio

n
 a

n
d

 
sh

u
td

ow
n

T
h

ese o
p

eratio
n

s m
ay o

n
ly b

e ca
rried

 o
ut b

y p
erso

n
n

el q
ua

lified
 to

 d
o

 so.

6
.1 P

re-co
m

m
issio

n
in

g p
ro

ced
u

re
6

.1.1 Lu
b

ricatio
n

D
eterm

in
e th

e m
o

d
e o

f lub
ricatio

n
 o

f th
e p

um
p

 set (e.g. grease, o
il)

Fo
r p

um
p

s lu
b

ricated
 w

ith
 o

il, fill th
e b

ea
rin

g h
o

usin
g w

ith
 th

e co
rrect o

il 

a
n

d
 w

ith
 th

e co
rrect a

m
o

un
t o

f o
il. T

h
is ca

n
 b

e acco
m

p
lish

ed
 b

y use o
f a

 

sigh
t glass o

r a
 co

n
sta

n
t level o

iler b
o

ttle.

W
ith

 low
 a

m
b

ien
t tem

p
eratu

res, sp
ecia

l lub
rica

n
ts a

re n
ecessa

ry. W
h

en
 

o
il lu

b
rica

n
ts a

re u
sed

 a
n

d
 th

e a
m

b
ien

t is less th
a

n
 -5

 °C
 (23 °F) en

sure 

th
e o

il p
o

ur p
o

in
t is at least 15

 °C
 (27 °F) low

er th
a

n
 th

e a
m

b
ien

t, o
r use 

o
il class S

A
E

 5
W

-5
0

 o
r A

P
I-S

J a
n

d
 en

su
re th

e u
p

p
er o

p
eratin

g ra
n

ge o
f 

th
e o

il is th
en

 n
o

t exceed
ed

. IS
0

 V
G

 4
6

 o
il is gen

era
lly selected

 fo
r a

n
 

in
itia

l lub
ricatio

n
 sch

ed
u

le. 

O
th

er d
rivers a

n
d

 gea
rb

oxes (if a
p

p
ro

p
riate) sh

o
uld

 b
e lub

ricated
 in

 

acco
rd

a
n

ce w
ith

 th
eir m

a
n

ua
ls.

6
.2 P

u
m

p
 lu

b
rica

n
ts

R
eco

m
m

en
d

ed
 lub

rica
n

t fo
r th

e p
ow

er fra
m

e is: IS
O

 V
G

32

M
o

d
el K

FT
 8

0
-5

0
 a

n
d

 10
0

-8
0

 w
ill req

uired
 1 liter.

6
.3

 Im
p

eller clea
ra

n
ce

T
h

e im
p

eller clea
ra

n
ce is a

lread
y set in

 th
e facto

ry. It m
ay n

eed
 so

m
e 

ad
justm

en
t b

eca
use o

f h
igh

 tem
p

erature o
f p

um
p

ed
 m

ed
ia

. Fo
r settin

g 

in
structio

n
s o

f im
p

eller clea
ra

n
ce see sectio

n
 7.2 S

ettin
g im

p
eller 

clea
ra

n
ce.

6
.4

 D
irectio

n
 o

f ro
tatio

n
E

n
sure th

e p
um

p
 is sta

rted
 in

 th
e righ

t d
irectio

n
 to

 p
reven

t serio
us 

d
a

m
age.

T
h

e p
um

p
 is sh

ip
p

ed
 w

ith
 th

e co
up

lin
g d

isassem
b

led
. B

efo
re re-

assem
b

lin
g th

e co
up

lin
g en

sure th
e d

irectio
n

 o
f th

e m
o

to
r is co

rrect. T
h

e 

co
rrect d

irectio
n

 is th
e d

irectio
n

 co
rresp

o
n

d
in

g w
ith

 th
e d

irectio
n

 o
f th

e 

a
rrow

 o
n

 th
e p

um
p

.

A
lso

 re-ch
eck th

e d
irectio

n
 w

h
en

 m
a

in
ten

a
n

ce to
 th

e electricity sup
p

ly o
f 

th
e system

 h
as b

een
 ca

rried
 o

ut.

6
.5

 G
u

a
rd

in
g

T
h

e gua
rd

in
g is sup

p
lied

 w
ith

 th
e set b

ut n
eed

s to
 b

e ad
justed

 to
 th

e 

righ
t h

eigh
t. T

h
is ca

n
 b

e d
o

n
e b

y d
ism

o
un

tin
g th

e 4
 b

o
lts o

n
 th

e sid
e o

f 

th
e gua

rd
.

E
n

sure th
e 4

 b
o

lts fo
r th

e va
ria

b
le h

igh
 o

f th
e gua

rd
 a

re in
 p

lace a
n

d
 a

lso
 

en
sure th

e 4
 b

o
lts fo

r m
o

un
tin

g th
e gua

rd
 to

 th
e b

asep
late a

re co
rrectly 

m
o

un
ted

 to
 th

e b
asep

late B
E

FO
R

E
 co

n
n

ectin
g th

e set to
 th

e p
ow

er 

sup
p

ly.

6
.6

 P
rim

in
g a

n
 a

u
xilia

ry su
p

p
lies

N
o

t in
clud

ed
 in

 sta
n

d
a

rd
 sup

p
ly.
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6
.7 S

ta
rtin

g self-p
rim

in
g p

u
m

p
 K

FT
 ra

n
ge

 
a

)  E
n

su
re fl

u
sh

in
g a

n
d

/o
r co

o
lin

g/h
eatin

g liq
uid

 sup
p

lies a
re 

tu
rn

ed
 O

N
, b

efo
re sta

rtin
g p

u
m

p
.

 
b

) C
lo

se O
u

tlet va
lve

 
c) O

P
E

N
 a

ll in
let va

lves. 

 
d

)  T
h

e p
u

m
p

 in
n

er ch
a

m
b

er sh
o

u
ld

 b
e filled

 at sta
rt-up

 w
ith

 a
 

co
m

p
atib

le liq
u

id
 b

efo
re sta

rt-up

 
e)  D

a
m

age w
ill o

ccu
r if th

e p
um

p
 is run

 d
ry o

r fo
r p

ro
lo

n
ged

 

p
erio

d
s w

ith
 n

o
 in

co
m

in
g liq

uid
. 

 
f)  S

u
b

seq
u

en
t fillin

g sh
o

u
ld

 n
o

t b
e n

ecessa
ry un

less th
e p

um
p

 

h
as b

een
 em

p
tied

 o
r d

ra
in

ed
 o

f fl
uid

. 

 
g)  S

ta
rt th

e m
o

to
r a

n
d

, if n
o

 sp
ecific p

rovisio
n

 h
as b

een
 m

ad
e in

 

th
e d

elivery p
ip

ew
o

rk fo
r evacuatin

g th
e p

rim
ed

 a
ir, o

p
en

 th
e 

d
elivery va

lve b
y a

p
p

roxim
ately 10

 %
 to

 a
llow

 p
rim

in
g a

ir to
 

esca
p

e. 

 
h

)  W
h

en
 th

e p
u

m
p

 h
as p

rim
ed

, ch
eck o

utlet p
ressure is at 

exp
ected

 level. 

 
i) If th

e p
ressu

re is satisfacto
ry, S

LO
W

LY
 o

p
en

 th
e o

utlet va
lve. 

 
j)  It is reco

m
m

en
d

ed
 th

at th
e p

rim
in

g tim
e is registered

. P
rim

in
g 

tim
es in

 excess o
f 5

 m
in

u
tes w

ill in
d

icate a
 p

um
p

 o
r system

 

m
a

lfu
n

ctio
n

. A
ny n

o
ticea

b
le in

creases in
 p

rim
in

g tim
e o

n
 

su
b

seq
u

en
t sta

rts w
ill a

lso
 in

d
icate a

 fa
u

lt. Irregula
r use co

uld
 

lead
 to

 th
e risk o

f 'eva
p

o
ratio

n
' o

f th
e p

rim
in

g fl
uid

 –
 aga

in
 

fillin
g o

f th
e p

rim
in

g ch
a

m
b

er sh
o

uld
 b

e envisio
n

ed
. 

 
k)  D

o
 n

o
t ru

n
 th

e p
u

m
p

 w
ith

 th
e o

utlet va
lve clo

sed
 fo

r a
 p

erio
d

 

lo
n

ger th
a

n
 30

 seco
n

d
s. 

 
l) I f th

e p
u

m
p

 h
as to

 fill th
e system

 it m
ay ta

ke a
 sh

o
rt tim

e 

b
efo

re th
e o

u
tlet is p

ressu
rized

. 

6
.8

 R
u

n
n

in
g th

e p
u

m
p

T
h

e K
FT

 series h
as b

een
 d

evelo
p

ed
 fo

r h
eavy d

uty, freq
uen

t sta
rt-

u
p

s sh
o

u
ld

 n
o

t lead
 to

 p
ro

b
lem

s. H
ow

ever it is gen
era

lly kn
ow

n
 a

n
d

 

u
n

d
ersto

o
d

 th
at co

n
tin

u
o

u
s ru

n
n

in
g o

f th
e p

um
p

 w
ill len

gth
en

 its life-

tim
e as a

p
p

o
sed

 to
 freq

u
en

t sta
rt-sto

p
s.

6
.9

 S
to

p
p

in
g a

n
d

 sh
u

td
ow

n
 

a
)  C

lo
se th

e o
utlet va

lve, b
ut en

sure th
at th

e p
um

p
 run

s in
 th

is 

co
n

d
itio

n
 fo

r n
o

 m
o

re th
a

n
 a

 few
 seco

n
d

s. 

 
b

) S
to

p
 th

e p
um

p
. 

 
c)  S

w
itch

 o
ff

 fl
ush

in
g a

n
d

/o
r co

o
lin

g/h
eatin

g liq
uid

 sup
p

lies at a
 

tim
e a

p
p

ro
p

riate to
 th

e p
ro

cess. 

 
d

)  Fo
r p

ro
lo

n
ged

 sh
ut-d

ow
n

s a
n

d
 esp

ecia
lly w

h
en

 a
m

b
ien

t 

tem
p

eratures a
re likely to

 d
ro

p
 b

elow
 freezin

g p
o

in
t, th

e p
um

p
 

a
n

d
 a

ny co
o

lin
g a

n
d

 fl
ush

in
g a

rra
n

gem
en

ts m
ust b

e d
ra

in
ed

 o
r 

o
th

erw
ise p

ro
tected

. 

6
.10

 M
ech

a
n

ica
l, electrica

l a
n

d
 h

yd
ra

u
lic d

u
ty

T
h

e p
erfo

rm
a

n
ce o

f th
e p

um
p

 m
ay ch

a
n

ge w
ith

 tim
e. To

 eva
luate th

e 

im
p

licatio
n

s o
f th

ese ch
a

n
ges p

lease read
 th

e fo
llow

in
g n

o
tes.

6
.10

.1 S
p

ecifi
c G

ravity (S
G

)

P
um

p
 ca

p
acity a

n
d

 to
ta

l h
ead

 in
 m

eters d
o

 n
o

t ch
a

n
ge w

ith
 sp

ecific 

gravity, n
o

n
 th

e less th
e p

ressure (sh
ow

n
 b

y th
e p

ressure ga
uge) is 

d
irectly p

ro
p

o
rtio

n
a

l to
 th

e sp
ecific gravity. A

n
d

 so
 is th

e p
ow

er a
b

so
rb

ed
. 

C
h

eck th
at a

ny ch
a

n
ge in

 sp
ecific gravity w

ill n
o

t overlo
ad

 th
e p

um
p

 

d
river o

r over-p
ressurize th

e p
um

p
.

6
.10

.2 V
isco

sity

If th
e visco

sity in
creases, th

e to
ta

l h
ead

 d
ecreases a

n
d

 th
e p

ow
er 

a
b

so
rb

ed
 in

creases fo
r a

 given
 fl

ow
 rate. If th

e visco
sity d

ecreases, th
e 

to
ta

l h
ead

 in
creases a

n
d

 th
e p

ow
er a

b
so

rb
ed

 d
ecreases fo

r a
 given

 fl
ow

 

rate. If th
ere is a

n
 un

certa
in

ty a
b

o
ut th

e visco
sity o

f th
e fl

ow
 yo

u a
re 

p
la

n
n

in
g to

 p
um

p
 th

en
 co

n
tact K

O
M

A
K

 Fluid
 Tech

n
o

lo
gy.

6
.10

.3
 P

u
m

p
 sp

eed

C
h

a
n

gin
g p

um
p

 sp
eed

 eff
ects fl

ow
, to

ta
l h

ead
, p

ow
er a

b
so

rb
ed

, N
P

S
H

r, 

n
o

ise a
n

d
 vib

ratio
n

. Flow
 va

ries in
 d

irect p
ro

p
o

rtio
n

 to
 p

um
p

 sp
eed

, 

h
ead

 va
ries as th

e sq
ua

re o
f th

e sp
eed

 ratio
 a

n
d

 th
e p

ow
er a

b
so

rb
ed

 

va
ries as sp

eed
 ratio

 cub
ed

. T
h

e n
ew

 d
uty is a

lso
 d

ep
en

d
in

g o
n

 th
e 

system
 curve. If in

creasin
g th

e sp
eed

, it is im
p

o
rta

n
t th

erefo
re to

 en
sure 

th
e m

axim
um

 p
um

p
 w

o
rkin

g p
ressure is n

o
t exceed

ed
, th

e d
river is n

o
t 

overlo
ad

ed
, N

P
S

H
a

 >
 N

P
S

H
r, a

n
d

 th
at n

o
ise a

n
d

 vib
ratio

n
 a

re w
ith

in
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lo
ca

l req
u

irem
en

ts a
n

d
 regu

latio
n

s.

6
.10

.4
 N

et p
o

sitive su
ctio

n
 h

ead
 (N

P
S

H
a

)

N
P

S
H

a
 is th

e h
ead

 ava
ila

b
le is a

 m
easure o

f h
ow

 clo
se th

e fl
uid

 is to
 

cavitatin
g. N

P
S

H
 req

u
ired

 o
r N

P
S

H
r is th

e h
ead

 req
uired

 to
 keep

 th
e fl

uid
 

fro
m

 cavitatin
g. S

o
 it is im

p
o

rta
n

t th
at th

e N
P

S
H

a
 is h

igh
er th

en
 th

e 

N
P

S
H

r. T
h

e b
igger th

e d
iff

eren
ce, th

e b
etter.

6
.10

.5
 P

u
m

p
ed

 fl
ow

R
ate o

f fl
ow

 m
u

st n
o

t b
e less o

r m
o

re th
en

 th
e co

n
tin

uo
us safe fl

ow
 

sh
ow

n
 o

n
 th

e p
erfo

rm
a

n
ce cu

rve o
r d

ata
 sh

eet o
f th

e p
um

p
.

6
.11. E

lectrica
l co

n
n

ectio
n

s
E

lectrica
l co

n
n

ectio
n

s m
u

st b
e m

ad
e b

y a
 q

ua
lified

 E
lectricia

n
 in

 

acco
rd

a
n

ce w
ith

 releva
n

t lo
ca

l n
atio

n
a

l a
n

d
 in

tern
atio

n
a

l regulatio
n

s.

 It is im
p

o
rta

n
t to

 b
e aw

a
re o

f th
e E

U
R

O
P

E
A

N
 D

IR
E

C
T

IV
E

 o
n

 p
o

ten
tia

lly 

exp
lo

sive a
reas w

h
ere co

m
p

lia
n

ce w
ith

 IE
C

6
0

0
79

-14
 is a

n
 ad

d
itio

n
a

l 

req
uirem

en
t fo

r m
a

kin
g electrica

l co
n

n
ectio

n
s.

It is im
p

o
rta

n
t to

 b
e aw

a
re o

f th
e E

U
R

O
P

E
A

N
 D

IR
E

C
T

IV
E

 o
n

 

electro
m

agn
etic co

m
p

atib
ility w

h
en

 w
irin

g up
 a

n
d

 in
sta

llin
g eq

uip
m

en
t 

o
n

 site.

A
tten

tio
n

 m
u

st b
e p

a
id

 to
 en

sure th
at th

e tech
n

iq
ues u

sed
 d

urin
g w

irin
g/

in
sta

llatio
n

 d
o

 n
o

t in
crease electro

m
agn

etic em
issio

n
s o

r d
ecrease th

e 

electro
m

agn
etic im

m
u

n
ity o

f th
e eq

uip
m

en
t, w

irin
g o

r a
ny co

n
n

ected
 

d
evices. If in

 a
ny d

o
ub

t co
n

tact K
O

M
A

K
 fo

r ad
vice.

T
h

e m
o

to
r m

u
st b

e w
ired

 u
p

 in
 acco

rd
a

n
ce w

ith
 th

e m
o

to
r 

m
a

n
u

factu
rer's in

stru
ctio

n
s (n

o
rm

a
lly sup

p
lied

 w
ith

in
 th

e term
in

a
l b

ox) 

in
clu

d
in

g a
ny tem

p
eratu

re, ea
rth

 lea
kage, curren

t a
n

d
 o

th
er p

ro
tective 

d
evices as a

p
p

ro
p

riate. T
h

e id
en

tificatio
n

 n
a

m
ep

late sh
o

uld
 b

e ch
ecked

 

to
 en

sure th
e p

ow
er su

p
p

ly is a
p

p
ro

p
riate.

 A
 d

evice to
 p

rovid
e em

ergen
cy sto

p
p

in
g m

ust b
e fitted

. If n
o

t sup
p

lied
 

p
re-w

ired
 to

 th
e p

um
p

 u
n

it, th
e co

n
tro

ller/sta
rter electrica

l d
eta

ils w
ill 

a
lso

 b
e su

p
p

lied
 w

ith
in

 th
e co

n
tro

ller/sta
rter. Fo

r electrica
l d

eta
ils o

n
 

p
u

m
p

 sets w
ith

 co
n

tro
llers see th

e sep
a

rate w
irin

g d
iagra

m
.

D
irectio

n
 o

f ro
tatio

n
 o

f th
e d

river m
ust b

e ch
ecked

 p
rio

r to
 fixin

g th
e 

co
up

lin
g b

etw
een

 p
um

p
 a

n
d

 m
o

to
r.

7 M
a

in
ten

a
n

ce

It is reco
m

m
en

d
ed

 th
at a

 m
a

in
ten

a
n

ce p
la

n
 a

n
d

 sch
ed

ule b
e 

im
p

lem
en

ted
, in

 acco
rd

a
n

ce w
ith

 th
ese U

ser In
structio

n
s, to

 in
clud

e th
e 

fo
llow

in
g: 

 
a

)  A
ny a

uxilia
ry system

s in
sta

lled
 m

ust b
e m

o
n

ito
red

, if 

n
ecessa

ry, to
 en

sure th
ey fun

ctio
n

 co
rrectly. 

 
b

)  G
la

n
d

 p
ackin

g m
ust b

e ad
justed

 co
rrectly to

 give visib
le 

lea
kage a

n
d

 co
n

cen
tric a

lign
m

en
t o

f th
e gla

n
d

 fo
llow

er to
 

p
reven

t excessive tem
p

erature o
f th

e p
ackin

g o
r fo

llow
er. 

 
c)  C

h
eck fo

r a
ny lea

ks fro
m

 gaskets a
n

d
 sea

ls. T
h

e co
rrect 

fun
ctio

n
in

g o
f th

e sh
aft sea

l m
ust b

e ch
ecked

 regula
rly. 

 
d

)  C
h

eck b
ea

rin
g lub

rica
n

t level, a
n

d
 th

e rem
a

in
in

g h
o

urs b
efo

re 

a
 lub

rica
n

t ch
a

n
ge is req

uired
. 

 
e)  C

h
eck th

at th
e d

uty co
n

d
itio

n
 is in

 th
e safe o

p
eratin

g ra
n

ge fo
r 

th
e p

um
p

. 

 
f)  C

h
eck vib

ratio
n

, n
o

ise level a
n

d
 surface tem

p
erature at th

e 

b
ea

rin
gs to

 co
n

firm
 satisfacto

ry o
p

eratio
n

. 

 
g)  C

h
eck d

irt a
n

d
 d

ust is rem
oved

 fro
m

 a
reas a

ro
un

d
 clo

se 

clea
ra

n
ces, b

ea
rin

g h
o

usin
gs a

n
d

 m
o

to
rs. 

 
h

) C
h

eck co
up

lin
g a

lign
m

en
t a

n
d

 re-a
lign

 if n
ecessa

ry

N
eed

 fo
r m

a
in

ten
a

n
ce reco

rd
s:

 
 A

 p
ro

ced
ure fo

r keep
in

g accurate m
a

in
ten

a
n

ce reco
rd

s is a
 critica

l 

p
a

rt o
f a

ny p
ro

gra
m

 to
 im

p
rove p

um
p

 relia
b

ility. T
h

ere a
re m

a
ny 

va
ria

b
les th

at ca
n

 co
n

trib
ute to

 p
um

p
 fa

ilures. O
ften

 lo
n

g term
 

a
n

d
 rep

etitive p
ro

b
lem

s ca
n

 o
n

ly b
e so

lved
 b

y a
n

a
lyzin

g th
ese 

va
ria

b
les th

ro
ugh

 p
um

p
 m

a
in

ten
a

n
ce reco

rd
s. 

C
lea

n
lin

ess:

 
 O

n
e o

f th
e m

a
jo

r ca
uses o

f p
um

p
 fa

ilure is th
e p

resen
ce o

f 

co
n

ta
m

in
a

n
ts in

 th
e b

ea
rin

g h
o

usin
g. T

h
is co

n
ta

m
in

atio
n

 ca
n

 

b
e in

 th
e fo

rm
 o

f m
o

isture, d
ust, d

irt a
n

d
 o

th
er so

lid
 p

a
rticles 

such
 as m

eta
l ch

ip
s. C

o
n

ta
m

in
atio

n
 ca

n
 a

lso
 b

e h
a

rm
ful to

 th
e 

D
anger

Electricity

D
anger

Electricity
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m
ech

a
n

ica
l sea

l (esp
ecia

lly th
e sea

l faces) as w
ell as o

th
er p

a
rts 

o
f th

e p
u

m
p

. Fo
r exa

m
p

le, d
irt in

 th
e im

p
eller th

read
s co

uld
 ca

use 

th
e im

p
eller to

 n
o

t b
e seated

 p
ro

p
erly aga

in
st th

e sh
aft. T

h
is, in

 

tu
rn

, co
u

ld
 ca

u
se a

 series o
f o

th
er p

ro
b

lem
s. 

Fo
r th

ese reaso
n

s, it is very im
p

o
rta

n
t th

at p
ro

p
er clea

n
lin

ess b
e 

 m
a

in
ta

in
ed

. S
o

m
e gu

id
elin

es a
re listed

 b
elow

:

 
|
  A

fter d
ra

in
in

g th
e o

il fro
m

 th
e b

ea
rin

g h
o

usin
g, p

erio
d

ica
lly 

sen
d

 it o
u

t fo
r a

n
a

lysis. If it is co
n

ta
m

in
ated

, d
eterm

in
e th

e 

ca
u

se a
n

d
 co

rrect. 

 
|
  T

h
e w

o
rk a

rea
 sh

o
u

ld
 b

e clea
n

 a
n

d
 free fro

m
 d

ust, d
irt, o

il, 

grease etc. 

 
|
  H

a
n

d
s a

n
d

 gloves sh
o

u
ld

 b
e clea

n
. 

 
|
  O

n
ly clea

n
 tow

els, rags a
n

d
 to

o
ls sh

o
uld

 b
e used

.

S
p

a
re p

a
rts:

T
h

e d
ecisio

n
 o

n
 w

h
at sp

a
re p

a
rts to

 sto
ck va

ries greatly d
ep

en
d

in
g o

n
 

m
a

ny facto
rs su

ch
 as th

e critica
lity o

f th
e a

p
p

licatio
n

, th
e tim

e req
uired

 

to
 b

u
y a

n
d

 receive n
ew

 sp
a

res, th
e ero

sive/co
rro

sive n
ature o

f th
e 

a
p

p
licatio

n
, a

n
d

 th
e co

st o
f th

e sp
a

re p
a

rt. 

T
h

e u
se o

f n
o

n
 o

rigin
a

l co
m

p
o

n
en

ts o
r sp

a
res is at u

sers risk, K
O

M
A

K
 

ca
n

n
o

t b
e h

eld
 resp

o
n

sib
le fo

r a
ny d

a
m

age, d
irect o

r co
n

seq
uen

tia
l if th

e 

p
u

m
p

 h
as n

o
t b

een
 m

a
in

ta
in

ed
 w

ith
 o

rigin
a

l sp
a

re p
a

rts p
urch

ased
 fro

m
 

a
 K

O
M

A
K

 o
ffi

cia
l rep

resen
tative a

n
d

 certified
 b

y K
O

M
A

K
 as o

rigin
a

l.

7.1 G
en

era
l

 It is th
e resp

o
n

sib
ility o

f th
e o

p
erato

r to
 en

su
re th

at a
ll m

a
in

ten
a

n
ce a

n
d

 

in
sp

ectio
n

s a
re ca

rried
 o

u
t b

y p
erso

n
a

l q
ua

lified
 to

 d
o

 so
 a

n
d

 stud
ied

 

th
is m

a
n

ua
l (a

n
d

 th
e vid

eo
's o

f th
e assem

b
ly a

n
d

 d
isassem

b
ly) in

 d
eta

il. 

(A
lso

 see sectio
n

 2.2, P
erso

n
n

el q
ua

lificatio
n

 a
n

d
 tra

in
in

g)

E
n

su
re th

e system
 is d

isco
n

n
ected

 fro
m

 th
e p

ow
er sup

p
ly b

efo
re 

p
erfo

rm
in

g a
ny m

a
in

ten
a

n
ce o

r in
sp

ectio
n

. T
h

e p
ro

ced
ure fo

r sh
uttin

g 

d
ow

n
 th

e system
 is d

escrib
ed

 in
 sectio

n
 6

.9
.

A
fter m

a
in

ten
a

n
ce o

r in
sp

ectio
n

 a
ll th

e safety d
evices a

n
d

 gua
rd

s m
ust 

b
e in

sta
lled

 B
E

FO
R

E
 reco

n
n

ectin
g th

e system
 to

 th
e p

ow
er sup

p
ly.

B
efo

re sta
rtin

g th
e system

, ch
eck th

e in
structio

n
s in

 sectio
n

 6
 th

at a
re 

n
ecessa

ry fo
r th

e resta
rt.

W
ith

 th
e p

um
p

 a
 U

S
B

 d
rive is d

elivered
 w

ith
 in

structio
n

 vid
eo

's, 

a
ltern

atively th
ese ca

n
 b

e visio
n

ed
 o

n
 Yo

u-tub
e. C

h
eck th

o
se vid

eo
's 

ca
refully b

efo
re assem

b
lin

g o
r d

isassem
b

lin
g th

e p
um

p
. O

n
e co

n
cern

s 

th
e assem

b
ly a

n
d

 o
n

e o
f th

e d
isassem

b
ly o

f th
e p

um
p

.

A
 sep

a
rate m

a
n

ua
l is ava

ila
b

le fo
r full m

a
in

ten
a

n
ce o

f th
e p

um
p

, 

in
clud

in
g b

ea
rin

g h
o

use d
eta

ils a
n

d
 assem

b
ly p

ro
ced

ure.

7.2 S
ettin

g Im
p

eller C
lea

ra
n

ce
T

h
is p

ro
ced

ure m
ay b

e req
uired

 after th
e p

um
p

 h
as b

een
 d

ism
a

n
tled

 o
r a

 

d
iff

eren
t clea

ra
n

ce is req
uired

.

 Fo
r a

p
p

licatio
n

s in
 h

aza
rd

o
us a

rea
’s o

r w
ith

 h
aza

rd
o

us fl
uid

s th
e settin

g 

o
f th

e im
p

eller m
ust b

e ch
ecked

 after fin
a

l in
sta

llatio
n

 o
n

 site a
n

d
 

p
rio

r to
 sta

rt-up
. T

h
is is th

e resp
o

n
sib

ility o
f th

e user a
n

d
 is in

ten
d

ed
 to

 

w
a

rra
n

t p
ro

p
er fun

ctio
n

in
g o

f th
e p

um
p

.

B
efo

re ca
rryin

g o
ut th

e p
ro

ced
ure en

sure th
e sea

l set screw
s h

ave b
een

 

released
 (fo

r p
ro

ced
ure see 7.3).

 
a

)  D
isco

n
n

ect th
e co

up
lin

g if it h
as lim

ited
 axia

l fl
exib

ility.

 
b

)   T
h

e im
p

eller ad
justm

en
t is easily m

ad
e extern

a
lly b

y 

lo
o

sen
in

g th
e b

o
lts at th

e b
ack sid

e o
f th

e b
ea

rin
g b

racket a
n

d
 

o
b

ta
in

 th
e p

ro
p

er clea
ra

n
ce. P

ro
p

er clea
ra

n
ce fo

r clea
n

 co
ld

 

fl
uid

 is 2/10
m

m
 fro

m
 th

e fro
n

t w
ith

 a
 full size im

p
eller. Fo

r 

clea
ra

n
ce in

fo
rm

atio
n

 p
lease co

n
sult th

e ta
b

le b
elow

.

 
P

ro
ced

ure:  T
igh

ten
 th

e 3 sin
gle b

o
lts clo

ckw
ise un

til th
e im

p
eller 

co
m

es in
to

 ligh
t co

n
tact w

ith
 th

e fro
n

t p
ro

file o
f th

e 

p
um

p
 casin

g. R
o

tatin
g th

e sh
aft at th

e sa
m

e tim
e 

w
ill accurately d

eterm
in

e w
h

en
 a

 d
etecta

b
le rub

 is 

o
b

ta
in

ed
. 

T
h

is is th
e zero

 clea
ra

n
ce settin

g.
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|
  Lo

o
sen

 a
ll b

o
lts

 
|
  W

ith
 th

e 3 p
u

ll b
ack b

o
lts (b

o
lts w

ith
 lo

ckin
g n

ut) set th
e sh

aft 

assem
b

ly w
ith

 3,5
 to

 4
/10

m
m

 
|
  Fo

r d
eta

iled
 in

fo
rm

atio
n

 co
n

sult th
e tra

in
in

g vid
eo

 issued
 b

y 

K
O

M
A

K
. 

A
fter o

b
ta

in
in

g th
e p

ro
p

er clea
ra

n
ce, listed

 in
 th

e ta
b

le b
elow

, 

tigh
ten

 th
e 3 set b

o
lts even

ly (sin
gle b

o
lts w

ith
o

ut lo
ckin

g 

n
ut) to

 lo
ck th

e im
p

eller a
n

d
 sh

aft assem
b

ly. T
igh

ten
in

g th
e 

set b
o

lts w
ill ca

use th
e im

p
eller to

 m
ove 0

.2 m
m

 clo
ser to

 th
e 

fro
n

t p
a

rt o
f th

e p
u

m
p

 b
eca

u
se o

f th
e in

tern
a

l clea
ra

n
ce in

 th
e 

b
ea

rin
g ca

rrier th
read

s. T
h

is m
ust b

e co
n

sid
ered

 w
h

en
 settin

g 

th
e im

p
eller clea

ra
n

ce. T
igh

ten
in

g th
e 3 lo

ckin
g b

o
lts sh

o
uld

 

b
e d

o
n

e at 25
N

m
. W

h
en

 settin
g b

o
lts a

re tigh
t, fix th

e 3 lo
ckin

g 

n
uts o

n
 th

e b
ack b

o
lts even

ly to
 secure th

e clea
ra

n
ce settin

g.

 
e) C

h
eck th

at th
e sh

aft ca
n

 tu
rn

 freely w
ith

o
ut b

in
d

in
g.

 
f)  T

igh
ten

 th
e sea

l set screw
s in

 p
lace to

 en
sure th

e sea
l is set 

co
rrectly o

n
 th

e sh
aft a

n
d

 rem
ove h

o
ld

in
g b

rackets o
f th

e sea
l.

 
g)  E

n
su

re th
e co

up
lin

g d
ista

n
ce b

etw
een

 sh
aft en

d
s is co

rrect. 

R
eset/re-a

lign
 if n

ecessa
ry.

 

Tem
p

˚C
 (˚F)

C
lea

ra
n

ce m
m

Im
p

ellers u
p

 to
  

25
0

 m
m

Im
p

ellers 25
0

 m
m

  

to
 320

 m
m

5
0

 (122)

10
0

 (212)

15
0

 (30
2)

20
0

 (39
2)

25
0

 (4
8

2)

0
.2 

0
.4

 

0
.5

 

0
.6

 

0
.7

0
.4

 

0
.5

 

0
.6

 

0
.7 

0
.8

 

7.3
 C

h
a

n
gin

g M
ech

a
n

ica
l sea

l
In

 o
rd

er to
 ch

a
n

ge th
e m

ech
a

n
ica

l sea
l, th

e p
um

p
 b

o
d

y m
ust b

e 

rem
oved

, as w
ell as th

e im
p

eller a
n

d
 sea

l p
late (b

ack-p
late).

Fo
r m

o
re d

eta
iled

 p
ro

ced
u

re p
lease visio

n
 th

e assem
b

ly vid
eo

 sup
p

lied
 

w
ith

 th
e p

u
m

p
.

A
ssem

b
ly p

ro
ced

ure:

 
|
  P

o
sitio

n
 th

e sea
l o

n
 th

e sh
aft a

n
d

 p
ull it b

ackw
a

rd
s un

til it is 

n
o

t h
in

d
erin

g assem
b

ly o
f th

e b
ack-p

late.

 
|
  P

o
sitio

n
 b

ack-p
late a

n
d

 tigh
ten

 it to
 th

e p
ow

er fra
m

e w
ith

  

2 h
o

ld
in

g b
o

lts.

 
|
  M

o
un

t im
p

eller, tigh
ten

 o
n

 sh
aft a

n
d

 in
sta

ll lo
ckin

g n
ut. Lo

ckin
g 

n
ut sh

o
uld

 b
e tigh

ten
ed

 to
 4

0
N

m
 a

n
d

 fixed
 w

ith
 lo

ck-tigh
t. 

 
|
  M

o
un

t p
um

p
 b

o
d

y a
n

d
 tigh

ten
 a

ll b
o

lts.

 
|
  S

ecure sea
l o

n
 b

ack-p
late b

y tigh
ten

in
g even

ly a
ll 4

 b
o

lts at 

4
0

N
m

.

 
|
  A

fter settin
g im

p
eller clea

ra
n

ce (see 7.2) fixe th
e set screw

s o
n

 

th
e sh

aft w
ith

 lo
ck-tigh

t to
 30

N
m

. R
em

over h
o

ld
in

g / d
ista

n
ce 

h
o

ld
in

g b
rackets

7.4
 O

il, b
ea

rin
g h

o
u

se m
a

in
ten

a
n

ce
N

o
rm

a
l o

il ch
a

n
ge in

terva
l fo

r m
in

era
l o

il lub
ricated

 p
um

p
s is:

Lu
b

rica
n

t
U

n
d

er 71˚C
 (16

0
˚F)

71-8
0

˚C
 (16

0
-175

˚F)
8

0
-9

4
˚C

 (175
-20

0
˚F)

G
rease

6
 m

o
n

th
s

3 m
o

n
th

s
1.5

 m
o

n
th

s

M
in

era
l o

il
6

 m
o

n
th

s
3 m

o
n

th
s

1.5
 m

o
n

th
s

S
yn

th
etic o

il **
18

 m
o

n
th

s
18

 m
o

n
th

s
18

 m
o

n
th

s

 Fo
r p

um
p

s o
n

 h
o

t service o
r in

 severely d
a

m
p

 o
r co

rro
sive atm

o
sp

h
ere, 

th
e o

il w
ill req

uire ch
a

n
gin

g m
o

re freq
uen

tly. Lub
rica

n
t a

n
d

 b
ea

rin
g 

tem
p

erature a
n

a
lysis ca

n
 b

e useful in
 o

p
tim

izin
g lub

rica
n

t ch
a

n
ge 

in
terva

ls.

T
h

e lub
ricatin

g o
il sh

o
uld

 b
e a

 h
igh

 q
ua

lity m
in

era
l o

il h
avin

g fo
a

m
 

in
h

ib
ito

rs o
r syn

th
etic w

ith
o

ut fo
a

m
 in

h
ib

ito
rs fo

r o
il m

ist. S
yn

th
etic o

ils 

m
ay a

lso
 b

e used
 if ch

ecks sh
ow

 th
at th

e rub
b

er o
il sea

ls w
ill n

o
t b

e 

ad
versely a

ff
ected

.

W
h

ere th
e a

m
b

ien
t tem

p
erature is very low

, sp
ecia

l lub
rica

n
ts a

re 

req
uired

. W
h

ere o
il lub

ricatio
n

 is utilized
 a

n
d

 th
e a

m
b

ien
t is less th

a
n

  

-5
 °C

 (23 °F) en
sure th

e o
il p

o
ur p

o
in

t is at least 15
 °C

 (27 °F) low
er th

a
n

 

th
e a

m
b

ien
t, o

r use o
il class S

A
E

 5
W

-5
0

 o
r A

P
I-S

J a
n

d
 en

sure th
e up

p
er 

o
p

eratin
g ra

n
ge o

f th
e o

il is th
en

 n
o

t exceed
ed

. IS
0

 V
G

 4
6

 o
il is gen

era
lly 

selected
 fo

r a
n

 in
itia

l lub
ricatio

n
 sch

ed
ule.
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T
h

e b
ea

rin
g tem

p
eratu

re m
ay b

e a
llow

ed
 to

 rise to
 5

0
 °C

 (9
0

 °F) a
b

ove 

a
m

b
ien

t, b
u

t sh
o

u
ld

 n
o

t exceed
 8

2 °C
 (18

0
 °F) (A

P
I 6

10
 lim

it) at a
ny 

tim
e. A

 co
n

tin
u

o
u

sly risin
g tem

p
erature, o

r a
n

 a
b

rup
t rise, in

d
icate a

 fa
ult. 

P
u

m
p

s th
at h

a
n

d
le h

igh
 tem

p
erature liq

uid
s m

ay req
uire th

eir b
ea

rin
gs 

to
 b

e co
o

led
 to

 p
reven

t b
ea

rin
g tem

p
eratu

res exceed
in

g th
eir lim

its.

 Fo
r p

u
m

p
s in

sta
lled

 in
 h

aza
rd

o
u

s a
rea

 th
e p

um
p

 b
ea

rin
gs m

ust b
e fitted

 

w
ith

 tem
p

erature sen
so

rs en
su

rin
g excessive tem

p
erate o

f th
e b

ea
rin

gs 

is n
o

t reach
ed

. C
o

n
n

ectio
n

s a
n

d
 p

ro
p

er fun
ctio

n
 o

f th
ese sen

so
rs is th

e 

resp
o

n
sib

ility o
f th

e u
se.

8
 S

electio
n

 ta
b

les

B
asep

late
 

 
 

 
 

M
o

d
el

M
o

to
r Fra

m
e S

ize

132S
132M

16
0

M
16

0
L

18
0

M
20

0
L

225
M

25
0

M
28

0
S

12-0
225

C
-9

6
-1

12-0
225

C
-9

6
-2

12-0
225

C
-9

6
-3

B
ase fo

r h
eigh

t a
lign

m
en

t

M
o

d
el

M
o

to
r Fra

m
e S

ize

132S
132M

16
0

M
16

0
L

18
0

M
20

0
L

225
M

25
0

M
28

0
S

12-0
225

C
-9

7-1
2x

2x

12-0
225

C
-9

7-2
2x

2x

12-0
225

C
-9

6
-3

2x

12-0
225

C
-9

7-4
1x

12-0
225

C
-9

7-5
1x

12-0
225

C
-9

7-6
1x

12-0
225

C
-9

7-7
1x

C
o

u
p

lin
g gu

a
rd

M
o

d
el

M
o

to
r Fra

m
e S

ize

132S
132M

16
0

M
16

0
L

18
0

M
20

0
L

225
M

25
0

M
28

0
S

12-0
225

C
-9

4
-1

12-0
225

C
-9

4
-2

12-0
225

C
-9

4
-3

12-0
225

C
-9

4
-4

12-0
225

C
-9

4
-5

12-0
225

C
-9

5

* C
o

up
lin

g typ
es b

ased
 o

n
 K

T
R

 R
o

tex

M
o

d
el

C
o

u
p

lin
g Typ

e

28
-30

38
38

-30
4

2
38

-
30

4
8

4
2-30

5
5

4
8

-
30

6
0

5
5

-
30

6
5

Centrifugal pump
lubrication

O
il

S
p

lash
/fo

rce feed
/p

urge o
il m

ist/p
ure o

il m
ist lub

ricatio
n

V
isco

sity cS
t @

 4
0

˚C
32

4
6

6
8

O
il tem

p
eratu

re ra
n

ge
-5

 to
 6

5
˚C

(23 to
 14

9
˚F)

-5
 to

 78
˚C

(23 to
 172˚F)

-5
 to

 8
0

˚C
(23 to

 176
˚F)

D
esign

atio
n

 to
 IS

O
 34

4
8

a
n

d
 D

IN
5

15
24

 p
a

rt 2
IS

O
 V

G
 32

32 H
LP

IS
O

 V
G

 4
6

4
6

 H
LP

IS
O

 V
G

 6
8

6
8

 H
LP

B
P

 C
astro

l
E

n
ergo

l H
LP

-H
M

 32
E

n
ergo

l H
LP

-H
M

 4
6

E
n

ergo
l H

LP
-H

M
 6

8

E
sso

N
U

T
O

 H
P

 32
N

U
T

O
 H

P
 4

6
N

U
T

O
 H

P
 6

8

E
lf/To

ta
l

E
LFO

LN
A

 D
S

 32
A

zo
lla

 Z
S

 32
E

LFO
LN

A
 D

S
 4

6
A

zo
lla

 Z
S

 4
6

E
LFO

LN
A

 D
S

 6
8

A
zo

lla
 Z

S
 4

6

Oil compagnies and 
lubricants

LS
C

 (Fo
r o

il m
ist)

LS
O

 32 (S
yn

th
etic o

il)
LS

O
 4

6
 (S

yn
th

etic o
il)

LS
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9 Spare parts

Split view
ITEM QTY DESCRIPTION

1 BEARING FRAME 
FOUNDATION BRACKET

4 BEARING FRAME
5 1 Magnetic Oil Drain Plug
6 1 Oil
7 BEARING HOUSING
8 1 Parallel Key
9 SHAFT
10 1 Oil Seal
11 3 Hex Head Bolt
12 3 Hex Head Bolt
13 3 Plain Washer
14 1 Locknut
15 1 Locking Washer

16 1 Angular Contact Ball Bearing,
Double Row

17 1 Spring Retaining Ring 
(Internal Circlip)

18 1 Oil Fill & Vent Plug

19 1 Deep Groove Ball Bearing,
Single Row

20 1 Lifting Eye Bolt
21 BEARING HOUSE BRACKET
22 1 O-Ring
23 1 Oil Seal
24 8 Stud Metal End 1,25xd
25 8 Hex Head Nut
26 8 Plain Washer
27 1 Casing Packing
28 CASING
29 IMPELLER
30 CASING DRAIN COVER PLATE
31 2 Hex head Plug
32 8 Plain Washer
33 8 Hex Head Bolt

34 CASING DRAIN COVER PLATE 
GASKET

35 1 Hex Head Bolt

Split view
ITEM QTY DESCRIPTION

36 1 Anode With Metal Lip 
For M8 Fixation

37 1 Hex Head Flange Bolt
38 1 LOCTITE 268
39 1 O-Ring
40 IMPELLER BACKPLATE
41 4 Spring Lock Washer
42 4 Spring Lock Washer
43 4 Hex Head Nut
44 4 Stud Metal End 1,25xd
52 1 O-Ring
53 3 Plain Washer
54 3 Hex Head Nut

Detail view
ITEM QTY DESCRIPTION

59
60 1 Gland cover packing
63 1 Stationary Face BP type
64 1 GLAND
65 1 Spring Type Straight Pin

Detail view
ITEM QTY DESCRIPTION

61 BUSHING FOR ELASTOMER
BELLOWS SEAL

61 BUSHING FOR METAL
BELLOWS SEAL

61 BUSHING FOR ELASTOMER
BELLOWS SEAL

62 1 Single O-Ring Cartridge Seal
62 1 Metal Bellows Seal

ITEM QTY DESCRIPTION

45 BEARING HOUSE BRACKET 
COVER

46 BEARING HOUSE BRACKET 
COVER

47 6 Spring Lock Washer
48 6 Hex Head Bolt
49 1 Oil Sight_Glass & Seal Ring
55 16 Hex Socket Head Screw
57 2 Hex head Bolt
58 2 Plain Washer

ITEM QTY DESCRIPTION
2 2 Hex Head Bolt
3 2 Plain Washer

50 1 Hex Head Plug
51 2 Spring Lock Washer
56 2 Hex Socket Pipe Plug
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