TOSHIBA Density (Consistency) Meter

TOSHIBA

CONVERTER

DETECTOR

MODEL LQ500
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TOSHIBA / Main Specification

dOptional Line Up (Wetting parts):

TOSHIBA provides - on your request.
Wetting parts: Main pipe, Applicator base unit, and RTD
sheath.

(1) SCS14A cast (equivalent to 316 SS) type.
(2) Teflon PFA coating type.
(for sticky products)

<Note>
(a) RTD sheath material: 316 SS.
(b) Applicator window: Polysulfone

SCS14A (std) Teflon PFA coating
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TOSHIBA

QNo License Needed to =( =

Operate!
* Approved by FCC in USA.
 Declared CE.

C€
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TOSHIBA !

JFCC notice

LQ500 has been tested and found to comply with the limits
for a field disturbance sensor, pursuant to Part 15 of the
FCC rules. These limits are designed to provide reasonable
protection against harmful interference in a residential
Installation. LQ500 generates, uses and can radiate radio
frequency energy and, if not installed and used in
accordance with the instructions, it may cause harmful
Interference to radio communications. However, there is no
guarantee that interference will not occur in a particular
Installation.
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TOSHIBA Measurement Principle

Microwave Phase Difference

Phase 61
Microwave e
Transmission A
Reception N :
| ™
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:Phase 6
Reception f\
—-—4 Measurement >—> ! U t
Fluid }
Y t
r U

Phase Difference Z6=62—6
Density (Consistency)=K x A6 (K: Coefficie)

Phase difference 6
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TOSHIBA Measurement Principle

/0N

QNot Easily Affected ;Q
by Contaminants !

(@}
o

Attenuation E1-

Attenuation ZE2 corresponds to fluid  Attenuation ZE:
- due fo density (consistency) - due to Transmitted Wave
scaling, fouling, scaling, fouling,
gic. Received Wave gic. Received Wave
& Transmitied Wave 76 {
. Phase &2
Optics and Ultrasonic LQ500 (Microwave)
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TOSHIBA Whatis ' TS ' 7?77

TS =85S+ DS (Ds: Dissolved Solids)

%TS : Total Solids %SS : Suspended Solids
Water Water Solisi
Water with solids of dissolved (Total Solids) Suspended solids. Remained Solids
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TOSHIBA

ANo Required Straight Pipe LengtrF/Q\:<

(ie.)

90 deg. Bends in

L Q500

e ¥
ipe

Flow

iR

gun |
L

Straight Pipe Lengt

Unnecessary !

o~
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TOSHIBA

J Continuous Measuring!! PV
\\\\\|/////
may be used for Process Control!! :{Q}i

\\

&)
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TOSHIBA
. 1] 7

~ -~
—
-

ONo Regquired Flow direction =\ /~
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TOSHIBA M Application Caution

Fluid Conductivity Limitation

(1) Measure the conductivity before installing LQ500.

(2) Keep distance of Chemical Injection from LQ500.

*To avoid Chemicals not mixed well with liquid.
«To avoid unmixed Chemicals at the LQ500.

Chemical
Injection

ack!

Keep Distance!
' P Not bei

i:: Chemical
<
Injection
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TOSHIBA \;Zi How to check the conductivity?

4
«Conductivity meter helps to check the value.

Handy type Is easy to carry!'

*Main Specification

*0 to 20.00 mS/cm (0.01 mS/cm step)
«Around US$400
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TOSHIBA ~/ Main Specification

dMeter size & Allowable Fluid Conductivity:

Meter Size | Fluid Conductivity
50mm ( 2'")| 20 mS/cm max.
80mm ( 3")| 16 mS/cm max.
100mm ( 4")| 15 mS/cm max.
150mm ( 6")| 10 mS/cm max.
200mm ( 8") 8 mS/cm max.
250mm (10") 8 mS/cm max.
300mm (12" 6 mS/cm max.
dFluid Temp.:
0 to 100°C (32 to 212 °F), No freezing and bubbles
conditions
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TOSHIBA Application Caution

Fluid Conditions

In Measuring

Averaged

Flowing Solids inside the pipe

Floating up Settling down
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TOSHIBA Simple method of measuring bubble contents

Guidance of bubble content

The method of using a beaker. The method of using a cylinder.
(Suitable for liquid with bubble.) (Suitable for slurry with bubble.)
Bubbles —\/
0
_ I Beeeeeesed @Vl
1% 1S maximum _
NTe contents of bubbles -
Beaker I -
\ for LQ500! _
o
o ©° N
o o —
o The sight of upper side
to its bottom. e —
V,: The upper line when the fluid pour into cylinder.
G OO D | V,: The upper line after leaving bubbles from the fluid.
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TOSHIBA Application Caution

*Need to avoid the Air or Bubbles (Case 1&2).
Alir
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>4 g *+49 b4 # * L

Including Air or Bubbles
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TOSHIBA ~/ Application Caution
-

*Need to avoid the Air or Bubbles (Case 3&4).

Mixer
Q500

LQ500

:, ssesl LN (X Q
s+ kesssssade] INLAINC ]

; sITeRtasty ¥ N NG =4
Including Air or Bubbles
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TOSHIBA

dFlow Velocity vs. Density! §Q§

7 June 2004

—

With No Bubbles
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TOSHIBA

¥\\\\|///%/
JRotation Number ! = =

Rotation 0 Rotation 1 >

A

A 4
A

15t 360 degrees of phase shift 2nd 360 degrees of phase shift
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TOSHIBA Example

- - NS /4/
External Synchronized Operation = )=

For Discontinuous consistency measurement.

-For Possible Empty pipe. A: Pump operating status (External contact).

B: Consistency measuring status (output).

time
Control Room A
—0 LQ500 tank
—O OFF ON OFF
DI :
B time
00 m . @ .
S delayed time
oo (1) Suspension of consistency measurement.
Relay: (Simulqted output)_
- (2) Execution of consistency measurement.
dry “make ”contact (Measured value output)
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TOSHIBA
-
—

Data Save Function

 Measurement data save and read at intervals (1 to 1800 seconds)
* Use RS232C communication function

» Save up to 256 points

« At 10 minutes intervals 42 hours of data can be saved

« Communication terminal of PC (such hyper terminal) can be used to collect data
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TOSHIBA PART NAMES AND FUNCTIONS

betector RF section

Jl Lr ﬂh

'l
Y,

||

(2) Applicator section (1) Main pipe

(3) Temperature detector
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TOSHIBA PART NAMES AND FUNCTIONS

I
Converter (4) Measure indicator (5) Alarm indicator

(3) Power indicator
- 'S (6) LCD indicator
S —— \E“ )4 .

L .:é-_.._——.

e 2o //@

(= o o

L 7) Setting Keys

f,(l) Power Switch

. 2) Fuse

8) T inal Block
(8) Terminal Bloc (9) Cable gland
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TOSHIBA Procedure for start-up operation

Unpacking //i> Filling up the drinking water
v - v
Installation Zero calibration
v v
Wiring Filling up the measuring fluid
v v
Warm-up / Span calibration
Vv ) Vv
Check the default values Start up
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TOSHIBA Unpacking & Carrying

Lifting Wire

RF section

e — ——

I o
1 The center of gravity
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TOSHIBA Installation

A
Horizontal

Vent valve Zero point water valve

4
Stop valve Density meter Stop valve

v |

|
ki bk
—

£

¥

Sampling valve ——

Drain valve

. t

| . .
Stop valve Bypass piping
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TOSHIBA Installation

A
Horizontal

RF section (RF section must stay at the top.)

- Detector

Detector
'\.\‘_‘ /}"'J
Ease frame
Applicator (one pair)
This section must be level, Floor 7

7 June 2004 Copyright © 2002 Toshiba Corporatio
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U-balts

N .

n. All rights reserved.

Wall mounting or
pipe mounting

Converter
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TOSHIBA Installation

4
Vertical

Stop valve

Stop valve /
1~ Air release valve
E Zero point water valve
= ~

Zero water piping

—— Density meter

Bypass piping “

Drain valve
™ Drain

Stop valve

Direction of flow Upward
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TOSHIBA Wiring

Ec+ Conductivity Converter
- signal inpul
Bo | {4 - 20mADC)
- . L1
FG CVVE Power 100 to 240W AC, S0/60Hz
— e — L2
RF Tx+ .' E i e Txt+
section Pl _ ’7; @ Gmund (PE)
Tx: - S i = l{f.ln:lund resistance: 1006 or less)
i i cvv
Rx+ L Rt DI i
- > External sync contact inpul
] : (Comact capacity: 24V 0DC, 1A or more)

Rx- - i Fix- COM -

5G | :E l a0 CoMi - Density meter error or
Coeprmunicatian | E mainlenance-in-progress conlact oulput

. L [
.- cable } “anlaet o 1 2AY :
e A TG ; (Contact capacity: 125VAC, 1L1A)
cvvs iy PG ey, CVVS
24V g i - F +24V MO+ :' - E: - Measured density output
o - -5: 0% Al -E g I : - (HOmADE, TR0 arless, folued output)
COM2  |e—— =
FG Power A FG Density correction multiplier switching
cahle ;7 DIz —-— voltage input signal
(H: 203000, L 2V D or less, inpul
D13 - resistance ahour 3k
Note: The FG wires of the dedicated .
cables A and B should not be Ground
(Ground resistance: 100582 ar less)

connected 1o the FG terminal on the . )
Grounding terminal

detector (measuring section) side.  — m— i
! Mote: The ground should be connected 1o either the PE i

| terminagl of the terminal bock inside converter or 1o the

- grounding terminal of the case.
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TOSHIBA

Wiring

Terminal block of converter

Terminal block

+24V oy Tx+ REx+ M (FG) 1 D oz [ W1k A+ L1 L2
Fi Ta- Fox — 50 (FCi COM COMI (FG) COM2 AD— @.
% AN 7 7 A '
Y .
Power supply Communication \ \ \
External sync input  Density meter error or o o AO (+, =) AC Power
DI, COM maintcnance-in-progress Multiplier switching: 4-20maA
signal: DO, COM1 DI2. D ~OM2 Density output
(HART)
Terminal block in RF unit
Terminal block
+ 24V oy Tx+ Ex+ FG EC N
FG Tx— Rx— 50 EC— FG
\ AN AN J
Y N Y
Power supply Communication Conductivity signal input
(4 - 20 mADC)
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TOSHIBA Parameter Settings & Calibration

Start-up Inspection sheet (On-site Adjustment Inspection sheet

On-site Adjustment Inspection Sheet (2/2)

<Tables of parametens’ intial setvalues and set values ot adjustmens: For LO30(0c
Meri 1 Tarameter;

On-site Adjustment Inspection Sheet (1/2)

NG Parnmeter Selting 1erge Iratial ot valug * Adjustment sz value
LIsor rame £ | Densicy rwalrpler 0000 109,959
Paulctpant name v (consistency) meter Model LO300A LR bty 1 e (Upper) 100995
Seral NO. Measuremen range UL Moasoremical ryogy (1gores)
. = A | Dunsity Ene slepe (%7 Sedegrser
'.rA:: :ﬁ?c %—g%o LEl b | Densiry inzarcet 9998 o 99,99
e L L Dossiey test oo 000598
Test date Taestod by bi M9
CT_| Flaié » —nEmmn corrsccinn fazmar (degreas “C) D00 1o 30 00
Cheek eulumn - “G" : Goctl, “NG™: No Gond, “~: Notapplicahle Zp_| Zero point shess vilne (dszee 0.00 10 339,99
A1 | Zeepomt Faid Lenportne (03 000 10 10000
1. Instsllation Check Check [ roesstinn fiur G 10 Y
| fheck (Chack to make wure Uiere s 00 costing peelc T, cuse defermation, scratch, or loase ar imearrestly-pogitianed jaint 7G| Zare-point RF zoastant 0.00 fu 10690
betweer the eonverter ari the main pipe.} M| Moving sverage bines
2 Wining jeck | Chick W make sire the converer cable mourd s reliabiy fastened by means of pecking I A Termigibie it of chaspe rese it !
1.2 Wiring ehack (Cheak to ke sum that the witing is connected in accordance with the pin configuration and corsectly erimzed.) L JUim 1 cmes of change-rats i ¢ St . —
14 Lanh check {Checs 1 maice suce the grownding (5 190 ol or less ke the vonverer terming! bivek G serminal ar that of the — = Lose:vsiun of the vear side o ]"" SRS
ase )
TE Mowing s SRk B 1 e o e pocketa?) Deiit i alcpets) =] ooz | owd | voss
Mt pore; (Hotizontsl “Vertical) int caliamrian {anly when inplamented)
& Others (Shau d be frez Tram somasiva pases #nd stromg vibrations. Check: the irstallotion of sun-blinds cuzdoors.} Loy 5 Dingireatio cat ) ured h:
2. Preparation for Operation Thaplay i dicarad value
|_Specificavon check (Revord the madel name: chock the eorraspandence with Semal NGV Misromave ot sipnal_cvel Netingl poge 99 e 400D | 2% S¢.
2.2 Corverier powe: supply chedk 120V 1o 240V AC) M cvwner covlTicient Naormal rangs 1825 10 19738
Measired vave: AC_ W G |RF conse Notmal e +00 w4500
2.3 Othzes ths 30 reinales allzr poowes sapp v, the pipe shou'd be £l and the ALARM indicater lung should not be ON.¢ ! W wnitege iV Normalenge 4.5t fS
i} cnee phase scrar (degreest Nwrmn! renps St =04
3 Ventying Funetions Me | Memeey check isalo
3. Measuramant zand Tion and ser va ne cheek (2acord on the followng 2age] Mo T(Meatand ou
»_Smulatzd-ontzurdurn ngemainter ance check (The valae which is set when o selting mode should Se output ) rzular ratafion campensatii {When the denséty mutiptier € = i
+ Use of external synckmnizad aperaron furetion (Yes'No) splay iz Wi kalod salue Samool Daplay iveen Do
* Fatenal syochron: licn check (Density measurement should stare after speciied time with the extz ma! syrchronized Toper range ] T |Thee )
cortzct sighal being ON: anc density mzasurenzol shuuld swp with the satemul svnchrerized contact signal being OFF ) Toa o8 T | Tled temperamure
¢ Cuoreent cwrpat dirng extemel syncheorized oporation shuldown l ediately preved ng velue: dimA; sen valoe Number of rolstices X Dens ty sintics
22 Density signal oatpur eheck (Write n the table below (fensily si ut chick),
A5 “Umpler only when recessary> Zero point
(1'ress the suttom 01 Menu 6 while the pipe -5 full of zeve woter.) Irdizaree vahie
34 Span calibration (Run the odject o be measwed, yatber samples whin rvading values icdicnted on the dengity mecer 2nd analyze thom
)

Zrn water conduct vit: (MANU ¢ LINEY

EC | Elesric sonductiv 1y MMANU ¢ LINE}
D2nsry signal subsan eheck (8 pecitication: & 1%l FS)
Dersity {Consistarey’| motar m‘lunnr Density adusted
Seluny i fron: current outewt Euro: (%FS] Mena 11
o Lower-bmit value of measurament »ange Saonhal Displey ilem Tncigates value
= 5 - SLC s - .
FS_ [ Midd v value of measirement rarge ha | Cutput ot cning OFF in xieea:
Uzper-limit value of massuremert rarge synchronized uperation

vl seale Dynsity cnultipler saitching

Dy rultipker C2

<Ramarsas 3 Density muleplier ( <
od
NA

1st page 2nd page
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TOSHIBA Parameter Settings & Calibration

Why is this sheet so important?
* A sign of start-up operation of LQ500 being done successfully.

« Easy to recognize a problem with the LQ500 by comparing
this data as default with the current data. N

<Note>
Need to use this sheet every time
when you check the condition of LQ500 or calibrating.
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TOSHIBA Parameter Settings & Calibration

Easy Programming !

| 12 MOMITORIHEG MERR
;: SETTIHL—, ”EH.- -‘Ff..

A% zopmE

TOSHIBA
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TOSHIBA Parameter Settings & Calibration

d Wide Range Measurement !
d RL may be set at any TS less than RH !!

Output (MmA) Output(mA)

20 ..............................................

=)

4 ....................... g
0 B0  %Ts 015 17 o
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TOSHIBA Parameter Settings & Calibration

JEasy Calibration!

Output (mA)]

Only One paint Calibration!

(In most Cases)

Density Intercept may be needed in some applications

Density (%TYS)
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TOSHIBA Parameter Settings & Calibration

Calibration.

(a) Note the value of “density multiplier, (C)”.
(The default value of “C” is “1.000”.)
(b) Wait until there is a stable indication on the LED.
(c) Take a sample of fluid, and note the indicating value of
Q500 at the same time.
(d) Manual analysis.
(e) Calculate the value of “C”.
(f) Input the value of “C” into the converter.

<Calculation for deciding “C”>
C=A/M/C(old) )

C= density multiplier, A= result of manual analysis,

M= LQ500 indicated value when taking a sample.

C’(old)= density multiplier before span calibration.
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TOSHIBA Parameter Settings & Calibration

Manual Analysis.

« Manual analysis and how it reflects on the LQ500.

(1) Need to carry out the manual analysis several times (min 3 samples).
(2) Calculate a “C” value based on the average of several

samples.

<Notice>
An error of manual analysis links to the error of LQ500 indication.

We normally work with the customer’s lab. They must understand
that accurate measurement is important. The LQ500 accuracy depends

on this lab data
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TOSHIBA Parameter Settings & Calibration

Parameter setting

(a) Go to the “SETTING MENU”.
(b) Input the measuring range. (UR & LR)
(¢) Go to “SPAN CALIB” and set C1 (Density Multiplier)

g’:nuanuFlnu MEHL
2:SETTING MEMUSE
;g:MEHJnFIHG HU!ﬁ

lﬂ

Main menu of converter
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TOSHIBA Monitoring

HART

Different Monitoring Methods Available !

(1) 4-20 mAdc (2) Hand Held (3) LQ Term

YN

;— Instrumentation

- (Load resistance)
] ~ 4-20mAdc I
N

N TOSHIBA
N
X+ =
N [ =] &
L4 e
-
ks =]
Junction aafn FIELD COMMUNICATIONS %5% ‘ % \ ]
N Monitoring .. oo name : [vemid
box (option) |mFr— rpe P
stopat: [ » [Gynone G [ynone
w [ciwene st [@)Hone
: [y Wone xe [y Hone
P == ol s
e
o e .
tepROM. Tox
_ongnone | e
High lert [ I T T T T T T T
il B
Cyele:1  CommPort:1  CommMethod : HART modem | Seved deta: Ja 1 2]
LQ Term

AF100 (option)
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TOSHIBA

Monitoring
A

QA LQlesrn™ provides details of your consistency meter.

BB Maintenance tool for L300/ LQ400

File Getting data Configuration Tools

—Density data

Data view box

X : Density(4-20mA) 18.62 %TIS
p:Phase 268.39 degrees
H : Rotation 0
T : Liquid temp. 51.53 degreesC.
A : At pheric temp. 52.86 degrees C. FLH
EC : Electric conductivity | .00
G : RF data 41.56
SL : Signal level -42.55 dBm
X0: Density(internal) 18.87 %IS Graph | Saving data  Starf. | File name : |
—Schedule for ing data
G 3 Monitoring Starts I File name : |event.txt
Status : [_Nmu-le_ Registered events :
Startat: | %X [(1) Hone EC [(1) Hone
stopat: ] || P [t)Hone G [(1) Hone
| H |(1)Hone SL |(1) Hone
—Diagnosis data I (1) Hone X0 (1) Hone
! A |(1) Hone
AL | Captured events : Status : [Hot monitoring
pd : Reference phase
F : Microwave coefficient
ST : Status
EPROM
RAM
EEPROM OK L
—High and low limit alarms
Setting |  neset |
Diagnosis | Data: X H T A EC G SL X0
High limit : | | | | | l [ [
Updated at: [06/21/200015:39:49 || Low limit : | | | | | | | |
| %TS degrees degrees C. degrees C. dBm %WTS
[Cycle:1  [CommPort:1 [c d : HART mod [Saved data: [420mA: variable

7 June 2004
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*Ability to choose HART or RS232C

as communication protocol.
*Monitoring, and Parameters R/W.
«Simulating without changing set parameters.
*Analyzing received data.

*Tool is PC compatible.

«Simulation function and Analyzing function
will help you to choose the best
parameters for your consistency
measurement.
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TOSHIBA Conclusions

For Successful Applications:- Things to remember.

* Application data sheet
- very important, helps with unit selections

« Commissioning and Training
- must be sold with all jobs

 Technical support availability
- both before and after job

* View LQ500 as an analyzer, instead of a meter

- No two products behave the same
- Density will vary from product to product
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