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G
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considerations

The
process

m
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ay
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hotor
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hazardous.
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se
shields
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adequate
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process
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edium

-do
notrely
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the
process
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hen
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the

process
line

:

•
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line
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flow
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to
tighten

again.
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Be
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way
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possible
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ensure

the
possibility

of
escape.
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arranty
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free
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aterial
and
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anship.K-Patents

agrees
to

eitherreplace
orrepairfree

ofcharge,any
such
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hich

shallbe
returned

to
the

nearestauthorized
K-Patents

repair
facility

w
ithin

two
(2)years

from
the

date
ofdelivery.

Im
portant:The
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arranty

is
void

ifthe
sensorhas

been
opened.

Before
returning

a
defective

productforservice
orreplacem

ent,please
contactK-Patents

oryournearestK-Patents
representative

(see
http://w

w
w.kpatents.com

/forcontactinfor-
m

ation)forpacking
and

shipping
inform

ation.

D
isposal
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hen

disposing
ofan

obsolete
instrum

entorany
parts

ofan
instrum

ent,please
observe

the
localand

nationalrequirem
entsforthe

disposalofelectricaland
electronicequipm

ent.
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Fillin
this

form
and

fax
itto

K-Patents
O
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yourlocalservice
representative.

For
contactinform

ation,please
see

<http://w
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w.kpatents.com
/>.
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Figure
1.2

Refractom
eterprinciple

The
refractive

indexn
D changesw

ith
the

processsolution
concentration

and
tem

perature.
Form

ostsolutions
the

refractive
index

increases
w

hen
the

concentration
increases.

At
highertem

peratures
the

refractive
index

is
sm

allerthan
atlowertem

peratures.From
this

follow
s

thatthe
opticalim

age
changes

w
ith

the
process

solution
concentration

as
show

n
in

Figure
1.3.The

colorofthe
solution,gas

bubbles
orundissolved

particles
do

notaffect
the

position
ofthe

shadow
edge

(C
).B

B
C

C
A

A

L
o
w

c
o
n
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e
n
tra

tio
n

H
ig

h
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Figure
1.3
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pticalim
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7.2.3
Sensorinform

ation

The
sensorinform

ation
query

gives
the

basic
inform

ation
ofthe

sensor.

R
equestID

0
x

0
0

0
0

0
0

0
3

R
equestdata

0
x

0
0

0
0

0
0

0
0
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always

zero
R

esponse
keys

*
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e
n

s
o

r
S

e
r

i
a

l
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integer,sensorserialnum
ber
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S

P
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e

r
i

a
l

:
integer,sensorprocessorcard

serialnum
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ber
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e
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r

V
e

r
s

i
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n
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integer,version
num

berofthe
sensorsoft-

ware

7.2.4
M

easurem
entresults

The
m

easurem
entresultquery

gives
the

m
easured

and
calculated

m
easurem

entvalues
from

the
chosen

sensor.
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float,process
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float,im
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A
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C
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float,calculated
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Q

F
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float,quality
factor

B
G
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integer,background
light
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2
Ethernetconnection

The
Ethernetconnection

enablesdata
dow

nload
from

a
PR

-33
sensorto

a
com

puter.Any
type

ofcom
puter(PC

,M
ac,PDA,m

ainfram
e...)

w
ith

a
com

patible
network

connection
can

be
configured

to
view

and
dow

nload
data

from
the

sensor.Sensorconfiguration
and

m
onitoring

can
be

carried
outw

ithoutspecialsoftware
by

using
a

standard
web

brow
ser.

Section
7.1

gives
allthe

specifications
necessary

to
w

rite
a

data
acquisition

program
.

2.1
Ethernetspecification

The
sensoris

designed
to

be
connected

to
a

network
w

ith
PoE

(PoweroverEthernet,
IEEE-802.3af)m

ode
A

support,as
itreceives

its
operating

powerthrough
the

Ethernet.
The

sensor
is

equipped
w

ith
an

integrated
Ethernetcable,10

m
eter

long.
The

cable
can

be
connected

to
any

standard
R

J45
Ethernetequipm

ent.
Additionallength

can
be

gained
by

using
a

U
TP

jointadapter/couplerw
ith

a
standard

Ethernetcable,length
up

to
90

m
eters.The

m
axim

um
com

m
unication

speed
ofthe

sensoris
100

M
bit/s

(Ethernet
100BASE-T).

In
the

sim
plestform

the
network

consists
ofa

sensor,a
com

puter,and
a

PoE
sw

itch.This
configuration

is
show

n
in

figure
2.1.

P
R

-3
3

P
o

E
sw

itch

L
a
p
to

p

Figure
2.1

Sim
ple

network
configuration.

Severalsensors
can

be
connected

to
the

sam
e

Ethernetnetwork.Also,the
sensors

have
an

autom
atic

function
to

detectthe
polarity

ofthe
network

so
thatthe

network
m

ay
utilize

eithercross-overorstraightinterconnecting
cables.

Figure
2.2

show
s

an
exam

ple
ofhow

to
connectthree

sensors
to

an
existing

LAN
w

ith
no

PoE
functionality.A

single
PoE

sw
itch

w
illsuffi

ce
in

this
case.

7
Ethernetprotocolspecification

29

size
ofthe

m
essage

does
notexceed

the
m

axim
um

of1472
octets.This

m
ay

be
useful,

forexam
ple,ifthe

clientim
plem

entation
uses

fixed-length
packets.

7.1.2
R

esponse
form

at

The
response

data
sentbythe

sensorisin
ASC

IIform
at.W

ith
the

exception
ofthe

packet
num

ber,the
data

is
hum

an-readable.The
data

structure
is

very
sim

ple:

−
packetnum

ber(32-bitinteger)
−

zero
orm

ore
lines

ofASC
II(text)keys

and
values

associated
w

ith
these

keys
(for

exam
ple

tem
perature

key
and

process
tem

perature
in

C
elsius)

The
packetnum

beris
echoed

back
w

ithoutchange.The
client(software

on
com

puter)
can

use
the

packetnum
ber

to
check

the
response

againstthe
packetnum

ber
ofthe

request.

The
m

essage
textconsists

oflines
oftext,each

line
a

single
key

(ofone
word)and

its
value

orvalues.The
values

are
separated

from
the

key
by

an
equalsign

(=
)and

m
ultiple

values
are

separated
by

a
com

m
a.W

hite
space

(space
ortabulator)is

allowed
anyw

here
exceptw

ithin
a

single
value

orkey
nam

e.

Ifthe
response

consists
ofa

characterstring,itis
enclosed

in
double

quotes
(").

Forexam
ple

allthese
are

valid
m

essage
textlines:

o
k

t
e

m
p

=
2

3
.

4
5

h
e

a
d

h
u

m
=

1
3

.
3

2

L
E

D
c

n
t

=
8

3
4

1

C
h

e
m

C
u

r
v

e
=

1
.

2
3

4
,

3
.

2
1

,
0

.
0

0
,

4
.

3
7

,
1

.
1

1
,

0
.

0
0

0
0

2
,

2
.

1
3

4
5

S
t

a
t

u
s

M
e

s
s

a
g

e
=

"
N

o
r

m
a

l
O

p
e

r
a

t
i

o
n

"

N
ote:Allthe

keyidentifiers(see
Section

7.2
foradditionalinform

ation)are
case-insensitive.

H
owever,K-Patents

recom
m

ends
thatthey

are
w

ritten
as

in
this

specification.

The
server(sensor)m

ay
send

the
response

keys
in

any
order.Itw

illsend
the

m
andatory

keys
(m

arked
w

ith
an

asterisk
in

Section
7.2)ofthe

specific
request,butitm

ay
om

itany
otherkeys.

The
serverm

ay
also

send
keys

thatare
notspecified

in
this

docum
ent,but

the
client(com

puter)m
ay

ignore
them

.
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eq
ue

st
fo

rm
at

Th
e

cl
ie

nt
to

se
rv

er
co

m
m

un
ic
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io
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i.e
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th
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fro
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yo
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pu
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ge

r:
re

qu
es

tI
D

−
(a

ny
):

re
qu

es
td

at
a

(d
ep

en
ds

on
th

e
re

qu
es

t)
−

(a
ny

):
fil

l-i
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y.

Th
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e
ra
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P
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2.2
C

onnection
settings

2.2.1
IP

settings
forsensor

A
llsensors

are
shipped

w
ith

the
factory

defaultIP
address

of169.254.23.33.
This

address
belongs

to
the

Zeroconfaddresses
(as

defined
in

IETF
standard

R
FC

3927)so
thatitcan

easily
be

reached
from

a
stand-alone

com
puter(figure

2.1),usually
w

ithout
changing

the
network

settings
ofthe

com
puter.

This
address

w
illrem

ain
in

the
sensor

even
aftera

differentIP
address

has
been

set.
The

sensoranswers
in

the
address

that
is

firstcalled
up

afterstartup.
N

ote:
Ifthere

are
m

ore
than

one
PR

-33
in

the
sam

e
network,this

address
cannotbe

used
(section

2.2.3).

The
IP

address
ofthe

sensorcan
be

changed
through

the
instrum

enthom
epage

(sec-
tion

2.4).

2.2.2
IP

settings
forstand-alone

com
puter

W
hen

you
startup

a
com

puterw
ith

autom
aticalIP

settings
(D

H
C

P
enabled)in

a
network

w
ith

only
the

PR
-33

sensor,
the

com
puter

should
autom

atically
obtain

an
IP

address
169.254.x.x.

In
this

case
you

can
connectto

the
factory

defaultaddress
ofthe

sensor
w

ithoutany
furtherchanges

in
settings.Ifthis

does
notwork,please

m
ake

sure
thatyour

W
LAN

(W
ireless

network
connection)is

notactive
w

hen
you

connectto
the

sensor.
If

the
W

LAN
is

active,the
com

puter’s
Ethernetconnection

m
ay

notfunction
as

expected.
Also,obtaining

the
169.254.x.x.address

m
ay

take
up

to
a

m
inute.

Ifyou
stillhave

diffi
culties

in
connecting

to
the

sensor,you
m

ay
check

the
IP

address
ofthe

com
puterby

opening
the

com
m

and
w

indow
(com

m
and

prom
pt)and

by
typing

the
com

m
and

i
p

c
o

n
f

i
g

atthe
com

m
and

prom
pt(press

Enterto
give

the
com

m
and),see

figure
2.5

(in
M

ac
O

S
X

and
Linux

the
sam

e
com

m
and

is
called

i
f

c
o

n
f

i
g

).The
result

w
illgive

you
yourcom

puter’s
IP

address.
Ifthe

address
does

notstartby
169.254,you

w
illhave

to
m

anuallyconfigure
the

IP
addressofthe

com
puterto

169.254.23.34,netm
ask

255.255.0.0.
Forfurthertroubleshooting,see

section
2.3.1.

6
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6.3
D

iagnostic
m

essages
table

Im
portant:The

m
essages

are
listed

in
descending

orderofpriority.Exam
ple:Ifboth

N
O

O
PTICAL

IM
AG

E
and

TEM
P

M
EASU

R
EM

EN
T

FAU
LT

are
activated,only

N
O

O
PTICAL

IM
AG

E
w

illbe
show

n.

M
essage

Section
O

U
TSID

E
LIG

H
T

ER
RO

R
6.2.1

N
O

O
PTICAL

IM
AG

E
6.2.2

TEM
P

M
EASU

R
EM

EN
T

FAU
LT

6.2.6
H

IG
H

SEN
SO

R
H

U
M

ID
ITY

6.1.1
H

IG
H

SEN
SO

R
TEM

P
6.1.2

N
O

SAM
PLE

6.2.5
PR

ISM
CO

ATED
6.2.3

O
U

TSID
E

LIG
H

T
TO

PR
ISM

6.2.1
LO

W
IM

AG
E

Q
UALITY

6.2.4
N

O
R

M
AL

O
PER

ATIO
N
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2.6

A
network

ofPR
-33

sensors.

2.3
Testing

the
Ethernetconnection

W
hen

you
connectthe

sensorto
a

powered
PoE

sw
itch,the

indicatorlights
should

light
up.

The
actualposition

and
function

ofthe
lights

depend
on

the
sw

itch,butfigure
2.7

show
s

the
indicators

on
a

typicalPoE
sw

itch.There’s
one

indicatorshow
ing

thatthe
in-

strum
entis

draw
ing

power,anotherindicator(nextto
the

Ethernetconnector)show
s

the
connection

status.
In

this
case

a
100

M
bit/s

connection
is

form
ed

between
two

instru-
m

entsatthe
sw

itch
ports1

and
3

(a
sensorperport),and

there
isa

PoE
device

connected
in

these
ports,1

and
3.

12

34

PoE

FAULT

PWR2

1000M

100M

PWR1

4

2

3

1

5

7

6

8

Figure
2.7

An
exam

ple
ofPoE

sw
itch

indicatorlights

N
ote:Itis

typicalthat,e.g.,8-portPoE
sw

itches
only

have
4

ports
supplying

power.

6
Troubleshooting

25

6
Troubleshooting

6.1
H

ardware

6.1.1
M

essage
H

IG
H

SEN
SO

R
H

U
M

ID
ITY

Tells
thathum

idity
m

easured
inside

the
sensor

exceeds
60

%
relative

hum
idity.

The
reason

m
ay

be
m

oisture
leaking

in
through

prism
sealorthe

coverbeing
open.

Action:Please
contactK-Patents.

6.1.2
M

essage
H

IG
H

SEN
SO

R
TEM

P

The
tem

perature
inside

the
sensorexceeds

65
◦C

(150
◦F).To

read
this

tem
perature,go

to
the

diagnostics
page

(section
2.4.3).Foraction,see

Section
3.1.1,“C

hoosing
sensor

m
ounting

location”.

6.2
M

easurem
ent

6.2.1
M

essage
O

U
TSID

E
LIG

H
T

ER
R

O
R

orO
U

TSID
E

LIG
H

T
TO

PR
ISM

C
ause:

The
m

easurem
entis

notpossible
oris

disturbed
because

outside
lightreaches

the
cam

era.

Action:
Identify

the
lightsource

and
block

the
lightfrom

getting
to

the
prism

atthe
sen-

sor
tip.

The
am

ountofoutside
lightcan

be
seen

atBG
lighton

the
diagnostics

page
(section

2.4.3).

6.2.2
M

essage
N

O
O

PTICA
L

IM
AG

E

There
are

severalpossible
causes

to
this

m
essage:

1.
The

prism
is

heavily
coated.Rem

ove
sensorfrom

line
and

clean
prism

m
anually.

2.
There

is
m

oisture
condensation

in
the

sensor,see
Section

6.1.1.
3.

The
sensortem

perature
is

too
high,see

Section
6.1.2.
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•
the

network
settings

ofthe
com

puterare
com

patible
w

ith
those

ofthe
instrum

ent(sec-
tion

2.2.2)

•
ifyou

try
to

reach
the

instrum
entatIP

address
169.254.23.33,check

thatthere
is

only
one

PR
-33

in
the

sam
e

network,as
otherw

ise
there

is
an

address
conflict

•
check

thatthe
software

firewallofthe
com

puterdoes
notblock

the
connections

A
usefultestto

determ
ine

w
hetherthe

problem
is

in
network

settings
is

to
setup

a
sm

all
network.Perform

the
follow

ing
steps:

•
setup

a
network

ofonly
one

sensor,PoE
sw

itch,and
a

com
puter(figure

2.1)

•
check

thatthe
com

puterhas
suitable

network
settings

and
thatits

W
LAN

connection
is

turned
off

(section
2.2.2)

•
use

the
ping

utility
ofthe

com
puterto

try
and

reach
the

sensor

The
ping

utility
m

entioned
above

is
in

W
indow

s
system

s
available

by
using

the
C

om
m

and
Prom

pt(usually
found

in
the

Accessories;oropen
Run,type

c
m

d
in

the
em

pty
line

and
press

enterto
open

C
om

m
and

Prom
pt).

The
usage

ofping
is

very
sim

ple:
go

to
the

com
m

and
interface,type

the
nam

e
ofthe

com
m

and
and

the
IP

address
you

wantto
check

and
press

Enter.Ifthe
Ethernetconnection

is
physically

working
and

the
address

given
to

ping
is

correct,the
sensorw

illanswerto
ping

and
return

any
data

packets
sent

to
it,see

figure
2.9.

Figure
2.9

Pinging
address

169.254.123.123,ping
returned

fully
and

connection
ok.

5
C

onfiguration
and
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CALC
and

CO
N

C
are

equal.Thus
the

chem
icalcurve

is
keptintactas

a
firm

base
for

the
calculation,the

adjustm
entis

m
erely

additionalterm
s.

5.
D

am
ping:See

Section
5.1.1.

6.
O

utputsignal:
The

outputsignalis
transm

itted
over

the
Ethernetconnection.

By
adding

an
optionalm

A
outputunit,

the
Ethernetsignalcan

be
converted

into
m

A
output.

5.2.1
The

chem
icalcurve

The
chem

icalcurve
is

the
theoreticalconcentration

curve
based

on
n

D
and

TEM
P.Itis

defined
by

a
setof16

param
eters

(Table
5.1,one

setforeach
sensor).

C
00

C
01

C
02

C
03

C
10

C
11

C
12

C
13

C
20

C
21

C
22

C
23

C
30

C
31

C
32

C
33

Table
5.1

The
chem

icalcurve
param

eters

A
chem

icalcurve
is

specific
to

the
given

process
m

edium
,e.g.

sucrose
orsodium

hy-
droxide.

The
setofparam

eters
is

given
by

K-Patents
and

should
notbe

altered,except
in

case
ofchanging

to
anotherprocess

m
edium

.

K-Patents
provides

a
field

calibration
service

thatadapts
the

calibration
to

the
factory

lab-
oratorydeterm

inationsbased
on

the
data

supplied.The
field

calibration
procedure

should
be

m
ade

undernorm
alprocess

conditions
using

standard
laboratory

determ
inations

of
sam

ple
concentration.

Record
the

calibrating
data

on
the

PR
-33

field
calibration

form
(found

in
the

end
ofthis

m
anual),also

available
at<http://w

w
w.kpatents.com

/>
and

by
em

ailing
a

requestto
<info@

kpatents.com
>.Faxthe

com
pleted

Field
calibration

form
to

eitherK-Patentshead-
quarters

oryourlocalK-Patents
representative.

A
com

puteranalysis
ofthe

data
w

illbe
m

ade
atK-Patents

and
optim

alcalibration
param

eters
w

illbe
sentto

be
entered

in
the

system
.

Fora
com

plete
report,10–15

valid
data

points
(see

below
)are

needed.A
data

pointis
ofuse

forcalibration
only

w
hen

the
diagnostic

m
essage

is
N

O
R

M
A

L
O

PER
ATIO

N.Each
data

pointconsists
of:
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2.4.1
M

ain
page

O
nce

the
instrum

enthom
epage

is
loaded,the

m
ostim

portantinform
ation

is
visible

on
the

m
ain

page
(figure

2.10).
This

page
show

s
the

m
easurem

entvalues,serialnum
ber

and
the

tag
ofthe

instrum
ent.

Figure
2.10

M
ain

page
(sensornotin

process)

5
C

onfiguration
and

calibration
21
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br

ow
se

r,
as

th
e

se
ns

or
w

ill
no

lo
ng

er
ex

is
ti

n
th

e
ol

d
ad

dr
es

s.
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2.4.3
D

iagnostics

O
n

the
diagnostics

page
(figure

2.12)you
m

ay
see

the
diagnostic

values
produced

by
the

sensor.There
is

also
a

link
to

the
opticalim

age.The
diagnostic

values
are

updated
live,butthe

opticalim
age

is
only

loaded
on

request.

Figure
2.12

D
iagnostics

page

4
Startup

and
use
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4
Startup

and
use

4.1
Startup

4.1.1
Initialcheck

C
onnectthe

sensorto
a

PoE
enabled

network,and
check

thatthe
instrum

entpowers
up

properly
(see

section
2.3).

U
se

a
web

brow
ser

to
open

the
instrum

enthom
epage

and
check

thatthe
serialnum

ber
ofthe

instrum
entcorresponds

to
thaton

the
instru-

m
entnam

eplate.In
case

you
have

diffi
culties

connecting
to

the
sensor,please

see
sec-

tion
2.3.1.

4.1.2
C

alibration
check

W
aituntilnorm

alprocess
conditions

occur.The
concentration

reading
is

precalibrated
at

delivery
and

a
copy

ofthe
Sensorcalibration

certificate
is

shipped
w

ith
the

sensor.Ifthe
diagnostic

m
essage

is
N

O
R

M
AL

O
PER

ATIO
N

butthe
concentration

reading
does

notagree
w

ith
the

laboratory
results,consultSection

5.2,“C
alibrating

the
concentration

m
easure-

m
ent”.

4.2
View

ing
sensorstatus

The
basic

inform
ation

on
the

m
easurem

ents
is

show
n

on
the

m
ain

page
ofthe

instrum
ent

(section
2.4.1).M

ore
inform

ation
is

show
n

on
the

D
iagnostics

page
(section

2.4.3).

The
m

easurem
entresultis

calculated
from

the
refractive

index
(n

D )and
process

tem
per-

ature
(T)values.Both

ofthese
values

are
available

on
the

m
ain

page.

In
addition

to
these

m
easurem

ents,the
sensorm

onitors
its

internaltem
perature

and
hu-

m
idity,w

hich
both

are
available

on
the

D
iagnosticspage.The

internaltem
perature

should
notbe

above
55
◦C

,and
the

hum
idity

should
be

below
30

%
.
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3.
2

C
on

ne
ct

in
g

th
e

se
ns

or

E
T

H
E

R
N

E
T

 C
O

N
N

E
C

T
IO

N

P
R

-3
3
-S

 s
e
n
s
o
r

w
it
h
 E

th
e
rn

e
t 
c
a
b
le

IP
: 
1
6
9
.2

5
4
.2

3
.3

3

P
R

-3
3
-S

 s
e
n
so

r
w

it
h
 E

th
e
rn

e
t 
ca

b
le

P
o
E

 s
w

itc
h

P
o
E

 s
w

itc
h

C
o
m

p
u
te

r
w

it
h
 E

th
e
rn

e
t

a
n
d
 a

 b
ro

w
se

r

C
o
n
tr

o
l

s
y
s
te

m

3
In

lin
e

re
fra

ct
om

et
er

se
ns

or
15

3
In

lin
e

re
fra

ct
om

et
er

se
ns

or

3.
1

M
ou

nt
in

g
th

e
se

ns
or

Th
e

se
ns

or
m

ou
nt

in
g

lo
ca

tio
n

sh
ou

ld
be

ch
os

en
w

ith
ca

re
to

en
su

re
re

lia
bl

e
re

ad
in

gs
fro

m
th

e
pr

oc
es

s.

3.
1.

1
C

ho
os

in
g

se
ns

or
m

ou
nt

in
g

lo
ca

tio
n

Th
e

m
ou

nt
in

g
lo

ca
tio

n
ne

ed
s

to
be

su
ch

th
at

se
di

m
en

ts
or

ga
s

bu
bb

le
s

ca
nn

ot
ac

cu
m

u-
la

te
by

th
e

se
ns

or
.G

oo
d

flo
w

ve
lo

ci
ty

is
es

se
nt

ia
li

n
ke

ep
in

g
th

e
pr

is
m

cl
ea

n.

Im
po

rt
an

t:
If

th
e

pr
oc

es
s

pi
pe

vi
br

at
es

,s
up

po
rt

th
e

pi
pe

.A
vi

br
at

in
g

pi
pe

m
ig

ht
da

m
ag

e
th

e
in

-li
ne

se
ns

or
m

ou
nt

ed
on

it.

Th
e

se
ns

or
co

ve
rs

ho
ul

d
no

tb
e

ex
po

se
d

to
hi

gh
te

m
pe

ra
tu

re
ra

di
at

io
n.

In
m

os
tc

as
es

,
dr

af
ta

nd
na

tu
ra

lc
on

ve
ct

io
n

pr
ov

id
e

su
ffi

ci
en

ta
ir

co
ol

in
g

if
th

e
ai

r
ge

ts
to

flo
w

fre
el

y
ar

ou
nd

th
e

se
ns

or
he

ad
.

Im
po

rt
an

t:
Al

wa
ys

m
ou

nt
th

e
se

ns
or

so
th

at
th

e
in

te
rc

on
ne

ct
in

g
ca

bl
e

po
in

ts
do

w
nw

ar
ds

fro
m

th
e

se
ns

or
he

ad
.
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3.1.2
PR

-33
m

ounting
guide

C
H

A
N

G
E

 O
F

 F
L

O
W

 C
E

L
L

 O
R

IE
N

T
A

T
IO

N

S
E

N
S

O
R

 S
U

P
P

O
R

T

P
R

-3
3

-S
 M

O
U

N
T

IN
G

 R
E

C
O

M
M

E
N

D
A

T
IO

N

?
S

E
N

S
O

R
 H

O
R

IZ
O

N
T
A

L

?
C

A
B

L
E

 D
O

W
N

W
A

R
D

S

?
S

E
N

S
O

R
 S

U
P

P
O

R
T

?
H

IG
H

 V
E

L
O

C
IT

Y
 (>

1
.5

 m
/s

 [5
 ft/s

])

?
H

IG
H

 T
E

M
P

E
R

A
T

U
R

E

?
H

IG
H

 P
R

E
S

S
U

R
E

3
2

14

To
rq

u
e

 m
a
x. 1

.5
 N

m
(1

.1
 ft lb

)

5
6

1
2

3

1
/2

" th
re

a
d

3
Inline

refractom
etersensor

17

3.1.3
C

heck
listforpipe

m
ounting

M
ostK-Patents

inline
refractom

eterm
odels

are
m

ounted
in

a
pipe.

K-Patents
recom

-
m

ends
a

m
inim

um
flow

velocity
of1.5

m
/s

(5
ft/s).The

diam
eterand

form
ofthe

pipe
and

the
process

tem
perature

allaffectthe
m

easurem
entand

need
to

be
taken

into
account.

1.
Ifthe

process
pipe

diam
etervaries,selectthe

position
w

ith
the

sm
allestdiam

eter(and
accordingly

highestvelocity).Then
the

prism
stays

clean
better.

2.
Ifthe

refractom
eteris

used
in

a
feed-back

controlloop,m
ake

the
tim

e
lag

short.E.g.
w

hen
a

dilution
valve

is
controlled,m

ountthe
refractom

eterclose
to

the
dilution

point.
H

owever,m
ake

sure
com

plete
m

ixing
has

occurred
atm

ounting
location.

3.
Ifthe

tem
perature

varies
along

the
process

pipe,selectthe
position

w
ith

the
highest

processtem
perature.

Thatm
inim

izesthe
riskofcoating,because

highertem
perature

m
eans

highersolubility
and

also
lowerviscosity.

4.
O

ften
the

position
w

ith
the

highestprocess
pressure

(=
afterpum

p
+

before
valve)

has
favorable

flow
conditions

w
ithoutsedim

entation
orairtrapping

risks.

5.
The

sensorshould
be

conveniently
accessible

forservice.


