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• Avoi d i n sta l la ti on of sen sors i n th e vi ci n i ty of d eform a ti on s a n d pi pe
d efects, n ea r weld i n g sea m s or wh ere d eposi ts cou ld h a ve a ccu m u -
la ted .

• Select a m ea su ri n g poi n t wi th su ffi ci en t stra i gh t pi pe to obta i n a c-
cu ra te m ea su rem en ts. Plea se con su lt th e m a n u a l for th e recom -
m en d ed d i sta n ces from sou rces of d i stu rba n ce.

• For a h ori zon ta l pi pe, m ou n t th e sen sors on th e si d e of th e pi pe. For
a verti ca l pi pe, m ou n t th e sen sors a t a loca ti on wh ere th e l i q u i d
flows u pwa rd s (Pic. 1) .

• M ou n t th e sen sors i n th e d i recti on of th e flow (Pi c. 2) .

• Clea n th e pi pe a t th e m ea su rem en t poi n t. Rem ove loose pa i n t a n d
ru st wi th a wi re bru sh or fi le.

• Apply cou pl i n g pa ste to th e fa ce of th e cla m p-on sen sors before
a tta ch i n g th em to th e pi pe.

Select Setup Wizard CH1 to set u p the
m ea su rem en t ch a n n el 1, or CH2 for
ch a n n el 2. Con firm selection by pres-
sin g ENTER. I f th e sen sors are recog-
nised , the serial nu mber will be shown.
I f not, the type can be selected .

1. M ou n ti n g poi n ts 2. Flow d i recti on

Sensor Mounting Configuration

Reflection Mode

The flowm eter u ses an even n u m ber
of passes. Th is is the m ost con ven i-
en t m ou n tin g arran gem en t, as the
tran sd u cer separation d istan ce can
be m easu red very easi ly an d the
sen sors can be accu rately align ed .
U se when ever possible (Pic. 3) .

3. Reflection mode (from above)

Diagonal Mode

Sign al travels on an od d n u m ber of
passes throu gh the pipe. A sin gle
pass can be u sed for larger pipes
an d for d irty/aerated liq u id s where
greater sign al atten u ation can occu r.
The sen sor d istan ce on th is m ou n -
tin g con figu ration can be n egative
(sen sors overlappin g) (Pic. 4) .

Step 3: Qu ick Start Menu and Setup Wizard

At first power on an d the boot se-
qu ence, the Main Menu is d isplayed .
U se the UP an d DOWN cu rsor keys to
select Quick Start an d con firm by
pressin g ENTER.

En ter the flu id tem peratu re u sin g the
keypad . Con firm by pressin g ENTER.
U se UP key as a backspace to correct
for en try errors.

Select flu id u sin g cu rsor keys. Con -
firm by pressin g ENTER.

En ter pipe wall th ickn ess u sin g the
keypad an d con firm with ENTER. U se
UP key as a backspace to correct for
en try errors.

En ter the ou ter pipe d iam eter u s-
in g the keypad an d con firm with
ENTER. U se UP key as backspace to
correct for en try errors. I f " 0" is en tered
an d con firm ed , an ad d ition al screen
appears that allows en try of the cir-
cu m feren ce. Press ENTER to con firm .

Select the pipe m ateria l u sin g the cu r-
sor keys an d con firm with ENTER.

Select the m ain m easu rem en t u n it
u sin g the cu rsor keys an d con firm
with ENTER. Th is u n it wi ll be d is-
played in the m id d le of the m easu re-
ment screen. Selecting OFF deactivates
the measurement channel.

• Show NEXT (1) ava i lable item
• Q

ON
(2) = Start totaliser fu n ction

• Show n ext DISPlay (3)
• Q

OFF
(8) = Stop totaliser fu n ction

• DIRECT (9) access to tren d plot
• M ove m en u /selection item UP
• M ove m en u /selection item DOWN
• ESCape en try withou t savin g

Switch d evice OFF (press > 2 sec.)
• ENTER selection with savin g

Switch d evice ON (press > 2 sec.)

Step 1: Measurement Point and Pipe Preparation

4. Diagonal mode (from above)

• The flowm eter can be prepared for m easu rem en t with the Setup
Wizard as fou n d in the Quick Start m en u .

Step 2: Keyboard Fami liarisation

Select pipe lin er m ateria l u sin g cu rsor
keys an d con firm by pressin g ENTER.
I f a l in er m ateria l is chosen , an ad d iti -
on al screen appears that allows en try
of lin er th ickn ess.
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Measurement Screen

The m ain m easu rem en t u n it is d is-
played when first en terin g the mea-
su rem en t screen . Press MUX to switch
between chan n els 1 an d 2. Press
NEXT to cycle throu gh the three lin e
d isplay, tota liser an d d u al m easu re-
m en t screen s.

Totaliser

The totaliser is shown when in m eas-
u rem en t m od e after pressin g NEXT
twice. I t can also be assign ed to the
three lin e d isplay, d ata logger or pro-
cess ou tpu ts by selectin g a q u an tity
as the u n it.

I nternal Datalogger

• The d atalogger is reached via Main Menu - Output. I t is activated
in Datalogger - Interval by en terin g an d con firm in g a n on -zero
valu e an d selectin g u n its to be record ed .

• En ter " 0" an d con firm to d isable the logger. U p to ten measure-
ment u n its can be selected for loggin g u n d er Datalogger - Selec-
tion .

• U se the cu rsor keys to highlight a u n it an d press ENTER to select
it. Press " 0" to d eselect it.

• An activated d atalogger is in d icated by a “d ocu m en t” sym bol in
the top left corn er of the d isplay. On start of measu rement (mea-
su rem en t screen d isplayed ) the logger record s the selected mea-
su rem en t u n its.

• A blin kin g “d ocu m en t” sym bol in d icates a record in g d atalogger.
Separation m arkers are set by the d atalogger when ever a session
begin s.

• Leave the measu rement screen by pressing ESC to stop record ing.

• The record in g in terval can be chan ged in Datalogger - Interval.
The d atalogger is cleared u sin g Datalogger - Log Erase. Ensure
all req u ired d ata has been d own load ed .

Wall th ickness gauge (WTG) (optional)

Optional sensor probes to measu re
pipe wall thickness are available. En -
su re the correct pipe material is selec-
ted . Connect to the sensor inpu t
(Channel 1) and select Start Measure-
ment.

• The totaliser fu n ction is started with Q
ON

when in m easu rem en t
m od e (m easu rem en t screen d isplayed ) . Pressin g Q

+
resets the

total in positive flow d irection . Pressin g Q
-

resets the total in n eg-
ative flow d irection . The totaliser fu n ction can be stopped
with Q

OFF
.

• Pressin g Q
ON

again wi ll reset the positive, n egative an d overall
tota liser. Chan ge d isplays withou t resettin g the totaliser by
pressin g DISP or NEXT.

1: 1 pass (d iagon al m od e)
2: 2 passes (reflection m od e)
3: 3 passes (d iagon al m od e)
4: 4 passes (reflection m od e) etc.

Select Start Measurement an d con -
firm with ENTER to start the sen sor
position in g proced u re. When both
chan n els have been activated , the
proced u re for CH2 follows the on e of
CH1 .

Sensor Position ing Screen

• M ou n t the tran sd u cers with the su ggested spacin g between the
sen sor head s. Th is d istan ce has been d eterm in ed by the flow-
m eter on the basis of the en tered param eters.

• U se the d isplayed n u m ber of passes to in sta ll the sen sors on the cor-
rect sid e of the pipe (see pictu res 3 an d 4) .

• Observe the u pper bar (sign al-to-n oise ratio) an d lower bar (sign al
q u ality) . These shou ld be both fi l led to abou t the sam e level with a
fi l l in g level of arou n d 1/3 or m ore d esired .

• Even n u m ber of passes: Both sensors on same sid e of pipe (see pic. 3) .

• Od d n u m ber of passes: Sen sors on opposite sid es (see pic. 4) . Con -
firm with ENTER. The secon d chan n el can n ow be prepared by
selectin g Setup Wizard CH2 .

Step 3: Qu ick Start Menu and Setup Wizard (continued )

• U se the cu rsor between the two sign al bars for the fin e ad ju stm en t
of the sen sor position . With correct pipe param eters en tered an d
the sen sors m ou n ted at the su ggested spacin g, the m ark shou ld be
n ear the cen tra l in d ication lin e (see three lin es below the bottom
sign al bar) .

• I f the m ark is to the left-han d sid e of the cen tra l in d ication lin e, the
sen sors are too close to each other. I f the m ark is to the right, the sen-
sors are too far apart. Slid e on e sen sor carefu lly a lon g the pipe to
brin g the m ark in to a m ore cen tra l position . M easu rem en ts can be
obta in ed when the m ark is between the left an d right in d ication
lin e. Press ENTER to start m easu rem en t.

5. Sen sor position in g screen
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• Select n u m ber of sou n d passes (sou n d paths) u sin g cu rsor keys.

• Auto : Selection by flowm eter accord in g to en tered param eters (n u m -
ber of passes shown later on Sensor Positioning Screen ) .

• The flowm eter wi ll recogn ise the probe an d d isplay the
m easu rem en t screen . Wall th ickn ess wi ll be shown when the
sen sor is in good acou stic con tact with the pipe.

• Two fu rther m easu rem en t u n its can be assign ed to the three lin e
screen by going to Main Menu - Output - Display - Channel 1/

Channel 2.
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• For separate m easu rem en t of flow an d tem peratu re select a
flow u n it as Middle Unit in the Setup Wizard . Com plete the
wizard an d then go to Main Menu - In/Output.

• I n the In/Output menu assign the temperatu re inpu t to channel 1,
and select Inlet or Outlet from the menu .

• I n the Display menu set the Top Line or Bottom Line to either Tin
or Tout d epend ing on the previou s selection.

• I n the Datalogger m en u select either Tin or Tout from the list of
variables d epen d in g on the previou s selection .

• When m easu rin g, the flowm eter wi ll be loggin g the PT100 in pu t
an d can be viewed by pressin g 1/NEXT on the keypad .

• Th is d ata can also be assign ed to a process ou tpu t in the In/
Output m en u followin g the sam e process.

Process Outputs: Setup

• Configured process outputs can be set up in Main Menu - In/Output:
- RELAY OUT (relay ou tpu t)
- I OUT ACTIVE (0/4 … 20 m A)
- PULSE OUT (open-collector)

can be selected .

• After selectin g an ou tpu t, i t can be assign ed to a m easu rem en t
chan n el. Selectin g OFF d isables the ou tpu t.

• On the n ext screen , the u n it that wi ll appear on the ou tpu t can
be selected .

• The type of ou tpu t wi ll d eterm in e the rem ain in g screen s.

Process Outputs: Connection

• Process ou tpu ts can be con n ected to th ird party d evices u sin g
the d ed icated in pu t/ou tpu t box. Th is con n ects to the KATflow
230 via a circu lar plu g which is fou n d on the bottom of the flow-
m eter (Pic. 6) .

• The i l lu stration below gives an overview of the ou tpu t term in al
a llocation .

PT100 1

RS 232

Expansion

box

Input/output

box

PT100 2

Heat Quantity Measurement (where specified )

• The KATflow 230 is capable of measu ring heat flow and heat qu antity.

• To m ea su re h ea t flow, select a h ea t flow u n i t (W, kW, M W) as Middle
Unit when goin g throu gh the Setup Wizard of the selected m easu re-
m en t chan n el.

• To m easu re heat q u an tity, select a heat q u an tity u n it (J , kJ , M J ) .

• On selection of on e of these u n its, the flowm eter req u ests the en try
of the specific heat capacity of the m ed iu m in [J /(g.K) ] . En ter the
valu e of the flu id an d con firm with ENTER. Complete the remaining
steps of the Setup Wizard .

• The temperatu res at the in let an d ou tlet of the m on itored system are
u sed to d eterm in e heat flow an d heat q u an tity.

• Con n ect the supplied PT100 tem peratu re sen sors to the bottom of the
flowm eter by plu ggin g them in to the left an d right sockets (Pic. 6) .

6. Bottom con n ectors

• After setting u p the flow measu rement channel go to Main Menu -
In/Output, in ord er to assign the PT100 inpu ts to the channel.

• U se the cu rsor keys to select PT100 4 WIRE and confirm with ENTER.

• On the next screen, u se the cu rsor keys to select the flow channel to
which the temperatu re inpu t is applied . Choose Channel 1 or 2.
Selecting OFF will d isable the inpu t. Confirm with ENTER.

• On the following screen choose PT100 to u se the temperatu re meas-
u red on the pipe. To enter a fixed temperatu re valu e, select User and
enter the valu e.

• Define whether the PT100 sensor measu res the inlet or ou tlet tempera-
tu re. U se the cu rsor keys to select as appropriate and confirm with
ENTER.

• On the next screen a temperatu re offset can be applied . After confirm-
ing again with ENTER the meter retu rns to the Main Menu .

• Once the setu p of the first temperatu re inpu t has been completed , re-
peat these steps for the configu ration of the second inpu t.

Temperature and Flow Measurement
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7. I n pu t/ou tpu t box, con n ection term in als

Medium at 25 °C (u n less stated d ifferen tly) Specific Heat Capacity [J /(g.K]

Ethan ol (0 °C) 2.30

Ethylen e glycol (100 %) 2.36

25 % Ethylen e glycol/75 % water (26.7 °C) 3.85

30 % Ethylen e glycol/70 % water (26.7 °C)

3.7750 % Ethylen e glycol/50 % water (26.7 °C)

3.41

65 % Ethylen e glycol/35 % water (26.7 °C) 3.11

R22 refrigeran t* (30 °C) 6.60

R134a refrigeran t* 8.87

M in eral oi l 1.67

Water 4.18
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