
KATflow 170

Clamp-On ATEX Ultrason ic Flowmeter

For a pplica tion s wh ere h a rsh en viron m en ta l con d ition s

d em a n d a m ore ru gged in stru m en t, th e KATflow 170

provid es a corrosion -resista n t option a s pa rt of a fu lly

ATEX-certified pa cka ge. Th e flowm eter is in ten d ed for

perm a n en t opera tion in Zon e 1 a n d 2 h a za rd ou s a rea s

a n d is a cost-effective ch oice for a va riety of m eterin g

a pplica tion s. Th e KATflow 170 d em on stra tes th a t even

th e m ost com plex tech n ica l req u irem en ts ca n be m et

with stra igh tforwa rd solu tion s.

RU GGED. RESI STAN T. RELI ABLE.



Fixed
I n sta lla tion

-50°C
+

°C115

Specification

• Pipe d ia m eter ra n ge 10 m m to 3,000 m m

• Tem pera tu re ra n ge for sen sors

-50 °C to +115 °C (-58 °F to +239 °F) , h igh er

tem pera tu res a va i la ble on req u est

• Robu st I P 66 u n it with LCD d ispla y a n d

gla ss-fron ted keypa d

• Epoxy-coa ted a lu m in iu m or sta in less steel

en closu re

• M a gn etic pen for sa fe a n d ea sy progra m m in g

• M ea su rem en t of two flows sim u lta n eou sly

Features

• Su ita ble for in sta lla tion in h a za rd ou s a rea s

• Du a l flow m on itorin g with sum , average,

difference a n d maximum ca lcu la tion s

• I P 68 sta in less steel sen sors a s sta n d a rd

• Process ou tpu t option s in clu d in g cu rren t,

open -collector, rela y

• Com m u n ica tion option s RS 485, M od bu s RTU ,

Profibu s PA a n d H ART* com pa tible ou tpu t

• ATEX-certified PT100 probe for tem pera tu re

com pen sa tion

Accessories

• Option a l sou n d velocity ou tpu t fu n ction

• Sta in less steel bra cket for eith er pipe or wa ll m ou n tin g

• KATd a ta + softwa re for d a ta eva lu a tion

Applications

• Prod u ced wa ter m ea su rem en ts

• M eth a n ol a n d wa ter in jection system s

• Prod u ct a n d in terfa ce d etection system s

• M ea su rem en t of refin ed prod u cts

• Ta n ker u n loa d in g system s

• Oil blen d in g skid s
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The Technology Behind the Measurement

Th e KATflow n on -in va sive flowm eters work on th e

tra n sit tim e u ltra son ic prin ciple. Th is in volves sen d in g

a n d receivin g u ltra son ic pu lses from a pa ir of sen sors

a n d exa m in in g th e tim e d ifferen ce in th e sign a l.

Ka tron ic u ses cla m p-on tra n sd u cers th a t a re m ou n ted

extern a lly on th e su rfa ce of th e pipe a n d wh ich gen era te

pu lses th a t pa ss th rou gh th e pipe wa ll. Th e flowin g

liq u id with in ca u ses tim e d ifferen ces in th e u ltra son ic

sign a ls, wh ich a re th en eva lu a ted by th e flowm eter to

prod u ce a n a ccu ra te flow m ea su rem en t.

Th e key prin ciple of th e m eth od a pplied is th a t sou n d

wa ves tra vellin g with th e flow will m ove fa ster th a n

th ose tra vellin g a ga in st it. Th e d ifferen ce in th e tra n sit

tim e of th ese sign a ls is proportion a l to th e flow velocity

of th e liq u id a n d con seq u en tly th e flow ra te.

Sin ce elem en ts su ch a s flow profi le, type of liq u id a n d

pipe m a teria l wi ll h a ve a n effect on th e m ea su rem en t,

th e flowm eter com pen sa tes for a n d a d a pts to ch a n ges

in th e m ed iu m in ord er to provid e relia ble resu lts. Th e

in stru m en ts ca n be u sed in a va riety of loca tion s, from

m ea su rem en ts on su bm a rin es to in sta lla tion s on

system s d estin ed for u se in spa ce, a n d on process flu id s

a s d ifferen t a s pu rified wa ter in th e ph a rm a ceu tica l

sector a n d toxic ch em ica l efflu en t. Th e flowm eters will

opera te on va riou s pipe m a teria ls a n d d ia m eters over a

ra n ge of 10 m m to 6,500 m m .

Sen sors a a n d b work a ltern a tely to sen d a n d receive u ltra son ic pu lses. Th e sou n d wa ves ab tra vellin g with th e flow

m ove fa ster th a n th ose tra vellin g a ga in st it ba.
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Technical Data: Flowmeter

Performance

M ea su rem en t prin ciple U ltra son ic tra n sit-tim e d ifferen ce

Flow velocity ra n ge 0.01 . . . 25 m /s

Resolu tion 0.25 m m /s

Repea ta bi lity 0.15 % of m ea su red va lu e, ±0.015 m /s

Accu ra cy Volu m e flow:

±1 . . . 3 % of m ea su red va lu e d epen d in g on a pplica tion

±0.5 % of m ea su red va lu e with process ca libra tion

Flow velocity (m ea n ) :

±0.5 % of m ea su red va lu e

Tu rn d own ra tio 1/100 (eq u iva len t to 0.25 . . . 25 m /s)

M ea su rem en t ra te 1 H z (sta n d a rd )

Respon se tim e 1 s (sta n d a rd ) , 90 m s (option a l)

Da m pin g of d ispla yed va lu e 0 . . . 99 s (selecta ble by u ser)

Ga seou s a n d solid con ten t of liq u id m ed ia < 10 % of volu m e

KATflow 170
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KATflow 170 (d im en sion s in m m )
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General

En closu re type Explosion -proof field h ou sin g, pipe m ou n ted

Degree of protection I P 66 a ccord in g to EN 60529

Opera tin g tem pera tu re -20 . . . +60 °C (-4 . . . +140 °F)

H ou sin g m a teria l Copper-free a lu m in iu m , polyu reth a n e a n d epoxy-coa ted ;

sta in less steel (option a l)

Protection con cept Fla m e-proof (d ) , in crea sed sa fety (e)

Ex-certifica tion cod e I I 2G Ex d e I I B T6

Ex-certifica tion n u m ber EPS 11 ATEX 1355 X

M ea su rem en t ch a n n els 1 or 2

Ca lcu la tion fu n ction s Average, difference, sum , maximum (d u a l-ch a n n el u se on ly)

Power su pply 100 . . . 240 V, AC 50/60 H z
9 . . . 36 V DC

Specia l solu tion s on req u est

Displa y LCD gra ph ic d ispla y, 128 x 64 d ots, ba cklit

Dim en sion s 270 (h ) x 140 (w) x 280 (d ) m m

(with ou t ca ble gla n d s a n d m ou n tin g su pport)

Ca ble gla n d s Power su pply: M 20 x 1.5

Process in pu ts/ou tpu ts: 2 x M 20 x 1.5

Com m u n ica tion : M 20 x 1.5

Sen sors: 2 x M 20 x 1.5

Weigh t Approx. 4.0 kg

Power con su m ption < 10 W

Opera tin g la n gu a ges En glish , Fren ch , Germ a n , Du tch , Spa n ish , I ta lia n ,

Ru ssia n , Czech , Tu rkish , Rom a n ia n (oth ers on req u est)

KATflow 170
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Communication

Type RS 485 (option a l) , M od bu s RTU (option a l)

Tra n sm itted d a ta M ea su red a n d tota lised va lu e, pa ra m eter set a n d

con figu ra tion , logged d a ta

KATdata+ software

Fu n ction a lity Down loa d of m ea su red va lu es/pa ra m eter sets, gra ph ica l

presen ta tion , list form a t, export to th ird pa rty softwa re,

on lin e tra n sfer of m ea su red d a ta

Opera tin g system s Win d ows 8, 7, Vista , XP, N T, 2000

Lin u x

Quantity and units of measurement

Volu m etric flow ra te m 3/h , m 3/m in , m 3/s, l/h , l/m in , l/s

U Sga l/h (U S ga llon s per h ou r) , U Sga l/m in , U Sga l/s

bbl/d (ba rrels per d a y) , bbl/h , bbl/m in

Flow velocity m /s, ft/s, in ch /s

M a ss flow ra te g/s, t/h , kg/h , kg/m in

Volu m e m 3, l, ga l (U S ga llon s) , bbl

M a ss g, kg, t

H ea t flow W, kW, M W (with h ea t q u a n tity m ea su rem en t option )

H ea t q u a n tity J, kJ, kW/h (with h ea t q u a n tity m ea su rem en t option )

Tem pera tu re °C (with h ea t q u a n tity m ea su rem en t option )

Internal data logger

Stora ge ca pa city Approx. 30,000 m ea su rem en ts (ea ch com prisin g u p to 10

selecta ble m ea su rem en t u n its) , logger size 5 M B

Approx. 100,000 m ea su rem en ts (ea ch com prisin g u p to 10

selecta ble m ea su rem en t u n its) , logger size 16 M B

Logged d a ta All m ea su red a n d tota lised va lu es, pa ra m eter sets

KATflow 170

www.katron ic.co.uk 6/12Datasheet KATflow 170



Process inputs (ga lva n ica lly isola ted )

Tem pera tu re

PT100 (cla m p-on sen sors) , th ree- or fou r-wire circu it,

m ea su rem en t ra n ge: -50 . . . +250 °C (-58 . . . +482 °F) ,

resolu tion : 0.1 K, a ccu ra cy: ±0.2 K

Cu rren t 0/4 . . . 20 m A a ctive or 0/4 . . . 20 m A pa ssive, U = 30 V,

Ri = 50 Ω , a ccu ra cy: 0.1 % of m ea su red va lu e

Process outputs (ga lva n ica lly isola ted )

Cu rren t 0/4 . . . 20 m A a ctive/pa ssive (RLoa d < 500 Ω) , 16 bit resolu tion ,

U = 30 V, a ccu ra cy: 0.1 %

Digita l open -collector Va lu e: 0.01 . . . 1000/u n it, wid th : 1 . . . 990 m s,

U = 24 V, I m a x = 4 m A

Digita l rela y 2 x Form A SPST (N O a n d N C) , U = 48 V, I m a x = 250 m A

Volta ge 0 . . . 10 V, RLoa d = 1000 Ω

Freq u en cy 2 H z . . . 10 kH z, 24 V/4 m A

H ART* com pa tible 0/4 . . . 20 m A, 24 V DC, RGN D = 220 Ω

KATflow 170
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KATflow 170 with a lu m in iu m en closu re KATflow 170 in opera tion
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Technical Data: Hazardous Area Transducers

K1Ex and K4Ex

Pipe d ia m eter ra n ge 10 . . . 250 m m for type K4Ex

50 . . . 3,000 m m for type K1Ex

Dim en sion s of sen sor h ea d s 60 (h ) x 30 (w) x 34 (d ) m m

M a teria l of sen sor h ea d s Sta in less steel

M a teria l of ca ble con d u its PTFE

Tem pera tu re ra n ge -50 . . . +115 °C (-58 . . . +239 °F)

Sta n d a rd ca ble len gth s 5.0 m

Degree of protection I P 68 a ccord in g to EN 60529

Ex-certifica tion cod e I I 2G Ex m b I I C T4 - T6 X

I I 2D Ex m b D 21 I P68 T80 °C - T120 °C X

Ex-certifica tion n u m ber TRAC 09 ATEX 21226 X

Ex-protection m eth od En ca psu la tion (m ) , h igh level of protection (b)

N ote Th e tra n sd u cers a re a pproved for u se in h a za rd ou s a rea s

cla ssified a s Ex-Zon e 1 a n d 2. Th ey a re con n ected d irectly

to th e flowm eter or via exten sion ca bles a n d Ex-a pproved

ju n ction boxes.

Images

K1Ex/K4Ex tra n sd u cers K1Ex tra n sd u cers m ou n ted u sin g stra ps a n d cla m ps

K1Ex/K4Ex tra n sd u cers

KATflow 170
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Technical Data: Mounting Accessories

Dia m eter ra n ge a n d m ou n tin g types Cla m pin g set (m eta l stra p with screw) , sta in less steel:

DN 10 . . . DN 40

M eta llic stra ps a n d cla m ps: DN 15 .. . DN 310

M eta llic stra ps a n d cla m ps: DN 25 .. . DN 3,000

M eta llic m ou n tin g ra i l a n d stra ps (a va i la ble on req u est) :

DN 50 .. . DN 250 or DN 50 .. . DN 3,000

M eta llic m ou n tin g ra i l with tra n sd u cers

KATflow 170
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KATflow 170 pipe m ou n ted with 2' ' m ou n tin g fra m e
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Technical Data: PT100 ATEX Clamp-On Sensors

General

Type PT100 (cla m p-on sen sors)

Degree of protection I P 66 a ccord in g to EN 60529

Protection con cept Fla m e-proof (d )

Ex-certifica tion cod e I I 2G Ex d I I C T6 Gb

Ex-certifica tion n u m ber KDB 08 ATEX 135

M ea su rem en t ra n ge -50 . . . +250 °C (-58 . . . +482 °F)

Circu its 4-wire (oth ers on req u est)

Accu ra cy T ±(0.15 °C + 2 x 10-3 x T [°C] ) , cla ss A

Accu ra cy ΔT ≤ 0.1 K (3 K < ΔT < 6 K) , correspon d in g to EN 1434-1

Respon se tim e 50 s

Dim en sion s of sen sor h ea d s 190 (h ) x 120 (w) x 90 (d ) m m

M a teria l of sen sor h ea d s Copper-free a lu m in iu m , polyu reth a n e a n d epoxy-coa ted ;

sta in less steel (option a l)

M a teria l of ca ble ja cket PTFE

Ca ble len gth To su it a ssem bly

KATflow 170
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KF 170 U ltra son ic flowm eter KATflow 170, opera tin g in stru ction s
Number of measurement channels

1 1 m ea su rem en t ch a n n el
2 2 m ea su rem en t ch a n n els 1)

Internal code

03 I n tern a l cod e
Power supply

1 100 … 240 V AC, 50/60 H z
2 9 … 36 V DC
Z Specia l (plea se specify)

Enclosure type

1 Ex-en closu re, gla ss-fron ted , copper-free a lu m in iu m , epoxy-coa ted , I I 2G Ex d e I I B T6
2 Ex-en closu re, gla ss-fron ted , sta in less steel, I I 2G Ex d e I I B T6
Z Specia l (plea se specify)

Communication

0 With ou t
1 RS 485 seria l in terfa ce
2 M od bu s RTU protocol 2)

Z Specia l (plea se specify)
Process inputs/outputs (select a maximum of 4 slots)

N With ou t
C Cu rren t ou tpu t, 0/4 . . . 20 m A, a ctive (sou rce)
P Cu rren t ou tpu t, 0/4 . . . 20 m A, pa ssive (sin k)
D Digita l ou tpu t, open -collector
R Digita l ou tpu t, rela y
H H ART* com pa tible ou tpu t, 0/4 . . . 20 m A2)

V Volta ge ou tpu t, 0 . . . 10 V
F Freq u en cy ou tpu t, 2 H z . . . 10 kH z
A 1 x PT100 in pu t for tem pera tu re com pen sa tion (select TC fu n ction ) 3)

B Cu rren t in pu t, 0/4 . . . 20 m A, a ctive or pa ssive
Z Specia l (plea se specify)

Internal data logger

0 With ou t
1 30,000 m ea su rem en ts
2 100,000 m ea su rem en ts
Z Specia l (plea se specify)

Temperature compensation (TC)3)

0 With ou t
1 With TC in cl. 1 x PT100 sen sor, 3 m ca ble
Z Specia l (plea se con su lt fa ctory)

Sound velocity output (SVO)4)

0 With ou t
1 With SVO

PT100 cable extension

0 With ou t
PTJ With 1 x ju n ction box for PT100 sen sors

PT100 extension cable (length in m)

000 With ou t
___ With exten sion ca ble (specify len gth in m )

Optional items

With ou t (lea ve spa ce bla n k)
PM With 2 ' ' pipe m ou n tin g bra cket
TA With sta in less steel ta g (specify text)
SW KATd a ta + d own loa d softwa re with RS 232 ca ble

KF 170 - 1 - 03-1 - 1 - 0 - CD - 0 - 0 - 0 - 0 - 000 / (exa m ple con figu ra tion )

Th e con figu ra tion is cu stom ised by ch oosin g from th e a bove-listed option s a n d is expressed by th e resu ltin g cod e a t th e bottom of th e ta ble.

1) For sim u lta n eou s m ea su rem en t on two sepera te pipes or for m ea su rem en t on on e sin gle pipe in a two-pa th sen sor m ou n tin g con figu ra tion .
2) M od bu s a n d H ART* com pa tible ou tpu ts ca n n ot be u sed in con ju n ction with oth er ou tpu t option s. Plea se con su lt fa ctory for m ore in form a tion .
3) For tem pera tu re com pen sa tion in ca ses of sign ifica n t ch a n ges in m ed iu m tem pera tu re d u rin g m ea su rem en t.
4) For con ta ctless prod u ct recogn ition a n d in terfa ce d etection .

Configuration Code: Flowmeter and Accessories

KATflow 170
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K1 Tra n sd u cer pa ir, pipe d ia m eter ra n ge 50 . . . 3,000 m m
K4 Tra n sd u cer pa ir, pipe d ia m eter ra n ge 10 . . . 250 m m
Z Specia l (plea se con su lt fa ctory)

Temperature range

Ex Process tem pera tu re -50 . . . +115 °C, in clu d in g a cou stic cou plin g pa ste (I I 2G Ex m b I I C T4 - T6)
Z Specia l (plea se con su lt fa ctory)

Internal code

1 I n tern a l cod e
Degree of protection

1 I P 66 (sta n d a rd )
2 I P 67 (plea se con su lt fa ctory)
3 I P 68 (plea se con su lt fa ctory)
Z Specia l (plea se specify)

Transducer mounting accessories

0 With ou t
3 Cla m pin g set DN 10 .. . 40
4 M eta llic stra ps a n d cla m ps DN 15 .. . 310
5 M eta llic stra ps a n d cla m ps DN 25 .. . 3,000
7 M eta llic m ou n tin g ra i l a n d stra ps DN 50 .. . 250 (tra n sd u cer type K4)
8 M eta llic m ou n tin g ra i l a n d stra ps DN 50 .. . 3,000 (tra n sd u cer type K1)
Z Specia l (plea se specify)

Stainless steel tag

0 With ou t
1 With sta in less steel ta g (plea se specify text to be en gra ved )

Transducer connection type and extension cable length

O With ou t con n ector or ju n ction box
C 000 Wired tra n sd u cer con n ection to flowm eter

J X Exten sion via ATEX-ju n ction box
C 005 With exten sion ca ble, 5 m len gth
C 010 With exten sion ca ble, 10 m len gth
C___ With exten sion ca ble (specify len gth in m )

Z Specia l (plea se specify)
Optional items

With ou t (lea ve spa ce bla n k)
CA 5-poin t ca libra tion with certifica te

K1 Ex- 1 - 3 - 5 - 0 - JX - C 010 / (exa m ple con figu ra tion )

Th e con figu ra tion is cu stom ised by ch oosin g from th e a bove-listed option s a n d is expressed by th e resu ltin g cod e a t th e bottom of th e ta ble.

Configuration Code: Transducers and Accessories
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* H ART® is a registered tra d em a rk of th e HARTCommunication Foundation




