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Sensor KSL is capable of measuring
flow rate, integration, and temperature.
The measurement results are output
through cables and simultaneously
displayed on the LED display in three
digits.



Sfety Precautions

The narkings used in this operation manual and their neanings are as fol | ows

This indicates that msuse of the unit could
WARN NG have grave consequences such as deat h,

serious injury, or the like.

This indicates that msuse of the unit coul d
ACALI“ N lead to physical injury or nateria danage to
houses, househol d effects, and the |ike.

@ This synbol indicates a prohibited action.

Thi s synbol indicates a conpul sory action, in
accordance with the instructions provided.

No part of this manual may be transcribed, in whole or in part, without the written
consent of REGAL JOINT.

The contents of this manual are subject to change without prior notice.

Though the utmost care has been taken in the preparation of this manual, errors or
omissions may have been overlooked. Please contact REGAL JOINT if you have any
questions or find any irregularities.

Any manual with missing pages or incorrect collating will be replaced. Please
contact your dealer.

/N\ WARN NG

If an abnormal situation or nal function occurs, cut off the power supply!

0 -- ontinued use of the unit in an abnornmal or nal function situation, such as
one i n whi ch snoke or an unpl easant odor is emtted or unstabl e operation
occurs, could result inafire or other accident. In such a situation, cut off
the power supply inmedi ately and contact your deal er. Uhder no circunstances
shoul d the user attenpt to repair the unit.

Handl e the power cable wth care.

8 -- To avoid nal functions and acci dents, do not place heavy objects on the power
cable, keep it anay fromheat sources, and do not tug on the cable fromthe
sensor unit.

Do not renove the display cover.

-- The display cover contains an electronic printed circuit board. Touching the
board could result in an accident or nal function. Entrust your dealer wth the
i nspection, adjustnent, and repair of the unit.
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/N CAUTI ON

Wen unpacking or carrying the unit:

0 Wien unpacking or carrying the unit, be very careful not to allowit to fall. If
the sensor unit falls to the floor, an accident or nal function nay result.

Note the follow ng precautions regarding the | ocation of the unit:

If the unit is used in a location wth high hummdity or heavy condensati on,
noi sture nay formw thin it, which could lead to an acci dent or nal function.

S If used in alocation where it wll be exposed to magneti sm el ectronagnetic
rays, Xrays, or ultraviolet rays, the unit nay suffer an accident or
nal functi on.

0 If the unit is used in a location subject to high tenperatures, such as near a
heater, the internal tenperature of the unit nay becone too high, resulting in
an accident or nal function. Use the unit under the specified operating
condi ti ons.

@ If used in a location susceptible to heavy vibration, the unit nmay operate
inproperly or suffer an accident or nal function.

Do not insert fingers into the unit:

0 Exercise care, as injury may result if fingers are inserted into the sensor
units, such as during pipi hg work.

Wien servicing the unit:

0 To ensure safety, cut off the power supply first. Failure to observe this
precaution could result in an accident or nal function.



Features

1. The digitized setting and adjustnent allow set val ues to be saved in nenory, and al so
ensure stabl e operation after power is supplied to the unit again.

2. The LED display can be turned upsi de down using a single button, thus avoiding the
inverted indication of nuneric val ues after the piping work.

3. Hghly durabl e and nai ntenance-free. The lack of noving parts elinmnates the probl em of
the generation of dust, enabling the fluid to be kept clean.

4, Wiile the unit can indicate flowrates, integrated val ues, and tenperatures on the LED
it is alsodelivering the outputs at all tines.

5. As the primary output consists of a frequency output that is proportional to the flow

rate, an integrated flowrate val ue can be obtai ned directly.
6. The adoption of an 8-bit mcroconputer has enabl ed hi gh-speed processi ng.

Principle of operation

F gure 1 bel ow shows a schematic di agramof the principle of operation. Let the
frequency of the vortex di scharged on the downstreamside of the pol e (Karnan Vortex)
be represented by f, and the di nensi onl ess nunber (referred to as the "Srouhal
nunber") by S. Then, we obtain the foll ow ng equati on:

Vv
d

S is a function of the Reynol ds nunber and remai ns nearly constant wthin a certain
range. Therefore, f is proportional to V. Wen the flowrate is represented by Q and
the sectional area of the fl ow passage by A the equation Q= AV holds true. Therefore,
V can be found by determning frequency f, and flowrate Q can be neasured through
conver si on.

Based on this principle, the flow sensor detects the frequency of the Karnan vortex
generated fromthe pol e by neans of the beat plate, and subjects it mcroconputer

pr ocessi ng.

f =S5t

<Figure 1> Diagram of the Principle of Generation of the Karman Vortex

7\
(Vortex)
F| ow
Sectional area A
F| ow
vel ocity V—
Y/
T
Pol e Beat plate
(Vortex generator) (\Vortex detector)



Configuration

Soecification sticker (Rear side)

O spl ay panel

Q ui ser (case)

Operation flow sticker

/Body (R1/2 fenal e thread, both sides) KS.-80L

(Rel fenal e thread, both sides) KSL-160L

Cabling method

o AWR0276: This is a 9 tore/0.16 mm2 1000 nmcabl e with no ternminal processing.
QG\D shoul d be used as a cormon ground wre for all other signaling lines, except
for the alarmlines.

Red Power supply

B ack G\D

:Wiite Howrate out put

Q ange Tenper at ur e- det ecti on out put
Yellow| Howrate alarm

A

Brown Integration alarm
Geen Tenperature al arm
B ue Integration reset
| G ay | QM (Gmon al armr et ur n)




Dimensional diagrams (mm)

The dimensions specified below arefor the KSL-80L; those of the KSL-160L areindicated in ( ).
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The Karnman Vortex SystemH ow Rate Sensor is directly screwed into the piping. We the
4-f 4.5 holes located on the bottomsurface to fasten the unit, as necessary.



Operating method

The illustration below represents the display panel at the upper part of the unit.

/" VORI \CRTEX FLONRNTE SBER

SO (- YN

hp‘

Rt L

REGAL JOINT

Outline of operation

Wien the unit is supplied wth power, it indicates a flowrate by default; specifically,
it indicates a flowrate unconditionally. (The unit has no pover switch.)

Mode-change flow The sensor unit can nmeasure the fl ow

rate, integration, and tenperature
as the correspondi ng swtches are

Flow-rate

alarm
A operated. The neasurenent results
are output through the interface
cabl es and are displ ayed at the sane
A . tine on the 3-digit LED (green).
Temperature Integration
alarm alar

\

" Integration

Priority is given to the three nodes: flowrate indication, integration indication, and
tenperature indication.

The unit shifts fromany status to
the node corresponding to the switch
depressed [ , , or .

If flow-rate indication mode is selected

Pressing the How Rate swtch ( ) causes the LED display to flash and al |l ows the
flowrate alarmto be set. Pressing the Set swtch ( ) sets an alarmval ue. Each
tine the Set swtch is pressed, the value is increased; pressing the Set swtch ( )
vhi | e hol ding down the How Rate switch () reduces the value. Press the How Rate
swtch () again after deciding on the desired value; the flowrate indication wll
be restored, indicating that the setting has been confirned. Followa sinlar
procedure for the integrati on and tenperature.

1. Setup of the flow rate

Supply DC power to the unit after connecting the interface cables (the KSL has no power
swtch, and connection of 24 VDCor 12 VDCstarts up the unit); the unit wll start
oper at i ng.

The nonent the unit is supplied with power, it enters the flowrate node (by default), and
( ) lights up. If thereis aflow(1lI/mn. or larger), the light flashes. Two seconds
later, ( ) and ( ) start up, indicating the fluid.

L denotes |/min., and the above illustration shows a flowrate of 23.6 |/mn. The over-
range is 90 | (in the case of K9 80L) or 180 I (in the case of KSL 160L), wth F bei ng
di spl ayed i n such a case.



Then, press ; will start flashing, indicating that the alarm setup has been enabled. Pressing

raises thethreshold in increments. Press once again when thetarget threshold valueis
reached. Thethreshold will be established, and the flow-rate indication will be displayed.
Pressing whileholding down lowersthethreshold in decrements.

If the actual flow rate exceeds thethreshold, goes out and an alarm signal to the cableis
turned on. (The unit can also be shipped out with inverse polarities.)

2. Integration mode

Although the unit entersthe flow-rate mode the moment it is supplied with power,
pressing thereafter activatestheintegration mode. As , ,and arepriority switches,

pressing any of them shifts the unit to the corresponding mode. comeson, and and
indicate an integrated value.

alternately displays the mantissa section (3 digits) and exponential section (1 digit/0to 3)
of an integrated value (4 sec vs. 2 sec/ in unit of |).

Example 1: When 256 L isindicated:
256 (The mantissa section is 256.)
-EO0 (The exponential section is 0.)

Example 2 When 365 x 10°L is indicated:

365 (The mantissa section is 365.)
-E2 (The exponential section is 2.)

In the case of Example 2, pressing  allows the lower 2 digitsto be viewed.

Example 3: 48 - () pressed)
- . Space

Example 3 shows that the measured valueis 36548 | .



Pressing again allows an integration alarm to be set. The unit alternately indicates the mantissa
section (3 digits) and exponential section (1 digit, 0to 3) by flashing (12 sec vs. 4 sec/ L ).

Example 4: When 2780 L isindicated:
278 (The mantissa section is 256.)
-E1 (The exponential section is 1.)

Example 4 shows that thethreshold is 2780 1.

Pressing raisesthethreshold inincrements. Pressing again when thetarget valueis
reached establishes the threshold, and theintegration indication is displayed. Pressing while
holding down lowers thethreshold in decrements. If theintegrated value exceeds the
threshold, goesout and an alarm signal to the cableisturned on. (The unit can also be
shipped out with inverse polarities.) Thethreshold has no hysteresis. The maximum valueis
999.999 |, and it isreset to Owhen exceeded. The integrated value can bereset by the following
two methods:

- Press whileholding down in theintegration mode.

- Momentarily connect RESET of the cableto the ground.

3. Temperature mode

Pressing shiftstheunit tothetemperaturemode. As , ,and arepriority switches,
they shift theunit to the corresponding mode from any mode. Specifically, pressing
activates the temperature mode unconditionally.

Pressing causes to flash and indicate atemperature alarm value. Pressing raisesthe
threshold in increments, and pressing setsit, displaying the temperature indication at the
sametime.

Thethreshold can be set in arangefrom 0to 99° C, but has no hysteresis. If thewater
temperature exceeds thethreshold, lightsup. (Theunit can also be shipped out with inverse
polarities.)

Over-rangeindication 99 (Over 99° C)

0 (below 0° C)

* Thelighting and extinction of thealarms( to )can bedefined at the factory prior to

shipment, as mentioned above.
MOS-FET When comes [ON]: Actual value 3target value:

Green light on/ red light off
When goes [OFF]: Actual value < target value:
Green light off/ red light on

4. Inversion of display

In any mode, theunit inverts and when ispressed. Thisfeature makesit easy to view
the display, according to the orientation in which the unit is mounted.

U o

DQOQQ Inverted @
g — Doy

5 My




Theillustration below represents a sticker placed on the side
of theunit that explains how to set an alarm.

P ess Press|Jp
‘ : ' ST =TT,

Y ashi T Qonplete  Lights up’s

Hashing —= St | g wlete  lights w
FLOW FLOW =
— —_ . - N S

How Rate DOWN g .
Press Set while 1) ;
- hol ding A ow Rate down. | & Press again r

Circuit configuration

For data (flowrate/integration/tenperature) indications, the signals transmtted fromPT and
PZT are processed by the nicroconputer; LEDL shows the neasurenent data; LH®, 6, and 7
indicate the node; and LELR2, 3, and 4 produce the al armi ndi cati ons. The node sw tchover is
perfornmed using S, SV2, or S8 for the flowrate, integration, or tenperature,
respectively, and LEDL displays the alarmvalue. Its setup is perforned via SM, and the
display inversion is perforned using S/. The al armsignal s consi st of open-col | ector
outputs, which are delivered to the cables (FALM SALM TALN.

MODE SW
I

SwW1

SW2

SW3

Sw4

SW5

—

PT
(Temperature-detecting

PZT

platinum element) @ [‘l u ILPliezoelectric element)

Flow rate

Integration

/ Modedisplay
LEDS 6 7

3 (5 (59

Flow-rate/ integration/ temperature modes

) D&

5V Interface cables
E PROM
memory o VCC

GND
AOUT

TOUT

FALM
(Flow-rate alarm)

SALM
(Integration alarm)

[T [E

TALM
! (Temperature alarm)
COM
4 1
© SRESET
) 3 g Marm indication (Integration reset)

Flow-rate/ integration/ temperature alarms

Data displayLED 1

The Karnman vortex is detected by the PZT (piezoel ectric elenent), and the signal is
processed by the microconputer to be finally output at the specified level (0to 10V, 4to
20 mA or pul se output) through the interface cables. The unit al so perforns the integration
of flowrates during signal processing.

10



Thewater temperatureis detected by the PT (temperature-detecting platinum element). After
the signal is processed by the microcomputer, its level israised to the specified value,
simultaneously with the flow-rate output, and then output at TOUT. <Table 1> explains the
specifications to be decided on at the factory prior to shipment. The supply voltage, specified
levels of the cables, alarm polarities, and integrated values of the maximum flow rates are
fixed at the factory prior to shipment.

<Table 1> ltem Synibol Tzige | Renar ks
Suppl y vol t age vce v Choi ce of two
0 _1ov _
Howrate out put AOUT 4 20mA (hoi ce of three
Pulse output
Tenperat ure out put TOUT 0_lov Choi ce of two
np p 4 20mA
Al ar mout put TALM ON output Choi ce of two
OFF output
Mix. flowrate - MAX80L (hoi ce of two
M A X 160L
Interfaces

Thetable below shows theinput and output interface lines availableto the user.
* The choicein Output Selection is set to one of the characteristics at the factory

Syniol Qlor |Designation Drection Characteri stic Qut put Sel ection Wsage
DC pover is supplied fromthe equi pnent.
DC24VvV= 10 ] !
: - Choice of two | The current flows to the unit the nonent
VCC Red Pover supply KSL — Equi prent DCI12V+ 5% it is connected, as the KSL has no power
- sw tch.
Qommon ground line. This single line
GND B ack G ound KSL - Equi prent serves as a common return for all other
lines, including power supply.
0 1o0v
! A ow ) The flowrate is converted into an
AOUT Wi te rate output KSL - Equi pnent 4 20mA Choi ce of threel electric signal, whichis sent to the
Pulse output equi pnent  si de.
. 0 10V The vater tenperature is converted into
TOUT Qange d Tenperature KSL - Equi prent Choi ce of two an electric signal, vhichis sent to
etection out put 4 20mA the equi pnent si de.
The flowrate alarmis reported to the
A ow i MOS-FET (ON) : equi ;
qui prent  si de.
RALM Yellow rate alarm KS. — Bqui preent Choi ce of two (A: Nwhen flowrate > threshol d
MOS-FET (OFF) (B): Nwvhen flowrate < threshol d
MOS-FET ON Wien the integrated val ue exceeds the
; - threshold, it is reported to the equi pnent
SALM Brovn Integration KSL— Equi preent (ON) Choi ce of two | side. P e
alarm MOS-FET (OFF) (QN: ONwhen integrated val ue > threshol d
(GF): N when integrated val ue < threshol d
MOS-FET (ON) yitnen the te{rpsrflutrﬁ exceeds t?e .tzreshol d,
. Eui ] it is reported to the equi pnent side.
TALM Geen Tenperature al arm KSL - Equi prent Choi ce of two (QON: ON wvhen tenperature > threshol d
MOS-FET (OFF) (GF): QN when tenperature < threshol d
The integrated value is reset fromthe
SRESET B ue Integration reset KSL  Equi prent equi prent side (the count restarts fromo).
Gay A ar m common KSL= Equi prent Gormon return circuit of FAAM TALM and SAM

11




Connecting the load

indino abeljoA

Voltage output 0 10V

KSL Analog output

0 1o0v
RL 3kQ

.................

indino ws1In)d

Current output 4 20mA

KsL Analog output

| f 4 20mA
] RL 250Q

Aep1 SO N 010yd

With positive power and COM ground
VDD VDD
(Load resistan?
b

Photo MOS relay D

}'4/' ! | M \ eIIow)E - (Relay load)

i (Flow-rate alarm output)
| E—
1 || (Browp) (Integration alarm output)

:Tl-/w|| (Green)! (Temperature-detection alarm output)

..........................................

Used at VDD <40V and | < 100 mA
(Example: VDD =24V, RL =5.1Q)

1. When operating the unit under arelay load, use a diode (D) to prevent
breakdown of thetransistor dueto a counter-electromotive force.
(Example: VO3C (Hitachi))

2. The unit is shipped out with the COM terminal open or grounded

(depending on the model and order). On a product with the COM terminal

grounded, thereis continuity between COM and the black cable.
3. When COM is open:

FALM
SALM
TALM

EEE>COM
(Side B)

(Side A)

Sides A and B can be connected with either polarity, positive or negative, if

thevoltageis within 40 V.

12



Input and output signals

Vol tage out put Qurrent out put
10 20
0 1ov 4 20mA
V 5 mA 10 /
4
0 40 80 80 160 L min 0 40 80 80 160 L min
50 100 50 100

———— Flow rate
ee———— | emperature

Integration reset input Pul se out put
KSL-side input resistance: 50 kW Open-collector output
MAX30V OFF OFF
A
5—
Not reset
47 v > ”
3'5% A 5ms
3 ON
\ Dead zone
2— v The open collector comes on every 0.1 | .
15 A
17 Reset
) 4

Specifications

The principal specifications of the KSL are given below.

M odel KSL 80L KSL 160L
Flow rate 10 80L min 20 160 min
Integration 0 999999 |
Temperature-detection range 0 99
Output 0to 10V or 4to 20 mA (Flow rate, temperature)/ Pulse (Integration)
Alarm MOS-FET ON or OFF (Flow rate, integration, temperature)
Max. operating pressure IMPa (Below 10 kgf/<=)
Fluid temperature 0 60
Ambient temperature 0 40 (Non-freezing)
Flow direction Specified direction
Power supply DC12Vt 5 DC24V+ 10
Power consumption Max. 30 mA (Max. 70 mA with a 4to 20 mA model)
Accuracy FS+ 2.0
Material of body SUS304
Material of vibrator Resin (LCP)
Applicable fluid Industrial water or service water
Sealing O-ring Fluororubber
Coupling of pipings Rcel 2 ‘ Rcl
Cable AWM 20276 9 0.2 2 1000
Weight 380g 500g

* The KSL-160L hasthe following accuracies:

Accuracy of FS+ 2%in arangefrom 20to 140 L / min.
Accuracy of FS+ 5%in arangefrom 140to 150 L / min.
Accuracy of FS+ 10%in arangefrom 150to 160 L / min.
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Howrate characteristics

The flowrate characteristics are tenperature-dependent, as can be gathered fromthe
figure below To maintain accuracy, secure a straight-pipe length of 7D or nore on the
upstreamsi de, and 5D or nore on the downstreamside. Mreover, be sure to install

val ves, branchi ngs, gauges, etc. on the downstream side.

(D Daneter. For 80L, D=13.5mm for 160L, D= 19.0 nm)

The characteristic graph belowis given only for reference purposes.
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Caution

1. Content set forth in this operation manual may be altered without a prior notice
because of improving or enhancing specification of the flow sensor.
When applying the flow sensor , make sureto use the updated edition of the
operation manual.

2. An outline of the movement and specification of the flow sensor isto be explained
in this operation manual as conforming to its standards. When applying it, care must
betaken to use the sensor appropriately with a proper instrumental design only after
due consideration against external conditions.

3. Asto Application Condition
Besurethet the flow sensor must be applied within the condition of maximum
applicable pressure, fluid temperature and / or environmental temperature as
specified in theterms of ” Using Condition ” in this operation manual.

4. Asto Electric Wiring
Never fail to strictly observethe content set forth in each item of
" Erectrical Charateristics” such asloading condition of relay output , tolerance of
power supply voltage and so forth. Care must betaken not to cause an anti-polarity
contact of the power supply and short-circuit of the output.

5. Wearenot responsible for any or all failureand/ or accident resulting from misuse or
unsuitable usage of the flow sensor. Strictly observe every instruction item set forth in
this operation manual.

6. Itisnot allowed toreprint and/ or reproduce a part or all of the operation manual without
aprior permission by us.

- This operation manual was worked out taking our most care.
If anything is found, however, please don’ t hesitateto give
anoticeto following address

HLT REGAL JOINT CO., LTD.

N0.9-49 Ohnodai 1chomeMinamiku,sagamihara-shi,

Kanagawakenn. Japan 252-0331
TEL 042-756-7411 FAX 042-752-2004

Sales Group 1

Revised Edit. May 2003
Revised Edit. January 2005
February 2010
May 2014
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