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CUSTOMER ORDER DETAILS

CUSTOMER NAME:
CUSTOMER PO#:
SERI AL NUMBER:

MODEL DESCRI PTI ON:
APPLI CATI ON SERVI CE:
LI NE SI ZE:

POWER:

OuUTPUT:204 MADC

Congratulations and thank you for your purchase of a Thermal Instrument Company mass flow meter syst
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Specific Outline Dimensions
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Ontroducti on

1Pref ace

These instructions contain all/l of the informatio
from Ther mal I nstrument Company.

These instructions are aimed at people mechanica
electrically, configuring the parameters and con

mai ntenance engiheers.

Not e

It is the responsibility of the customer that th
manu al are read, understood and foll owed by the
device.

2Fl ow Meter Configurati @eRaweEIwLt $ hyte

¢KS Cf2gp aSUSNI! LILX AOLe2y BSUEEEGEEORENIG6S O2yn
UNXY¥SR 2y tI13S 1o 2F GKAA& ——2NJ—6e—- NEJASsAy3
GKS oSt FyR GF3a 9§ [ISOAUO b2s
YSGSNI I aCRXENY MYy

F2NJ ARSyoaUn

wSY2iSs
9f SOGNRYAO ¢NIYAYAJGSNEI [ yi |yR

| temsnspection

1.

1. Check for mechanical damage due to possible
claims for damage are to be made promptly with

2. Make sure that the informationFiogulabelp)oduc

corresponds to the ordering information.

3Further Il nformati on

The contents of these operating instructions sha
existing agreement such as the original quotatio
These operating instructions are a guidance for
warranties or modify the existing warranty.

Product I nformation avail able on our website

(http://www.thermalinstrument. com)
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2.0 General Guidelines & Precaution:
Receiving / I nspection
-Unpack carefully and inspect overall condition
-Check the packing list to compare what you r ece
I f the above items are fine, then move on to th
support (gZrlobuq 438 d provide us with purchase or de
of the fl ow meter.
Factory Calibration Note
This flow meter from Ther mal I nstrument Company
specifications and flow range as stipulated by
any verification or calibration-ugnitnhitd edawipdaea c
Prior to Installation
Qualified electrical personnel should be instal
done per National El ectrical Code and the power
installation. Where the instructions call/l out f
al | responsibilities for conformance to safety
Al erts
This flow meter is-imopl adesigpeldi catri owes dwi t h t h
UHP (Ul tra #H#Mighk PRPuroev) diesi gns. The conventional
damage to the Nickel or Platinum sensors from t
hot weld side.
Damage due to moisture ingress into the enclosu
product and proper condui-weatehés mosdi beoappl Th
transmitter contains electrostatic discharge (E
precautions when handling the device.
Verify Mounting ArLeianef oFrl olw sdeerstiigonn toor mank e cert a
properly.
I nstallation Point
Make sure that there are 10 pipe diameters upst
fl ow meter from any bends or interferences in t
the greatest accuracy.

¢ KSNXNI ¢
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2.0 General Guidelines (Continued)

Mechanical Care of Enclosure

Be careful of the enclosed electronics when remov
installation, never open the condulet when the po
hazardous area. Gently I|ift the cover from the 95
| ocation where dirt cannot get inside or, if the
get on the inside of the viewing window. When rep
di splay | egend plate is centered on the display a
l egend plate in the |l ast two or three turns of th
Electrical Care of Enclosure

Proper wire size or gauge selected for all connec
your plant standards and regulations. The encl osu
gauge wire and we recommend no | arger than 12 gau

the electronic assembéytakepecobl ascparprehoudidng pa
of withstanding some abuse, but still be cautious
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1 Il nstallation / Mounting of Flow Meter
Verify the Dimensions of the Flow Meter against yo

The Ther mal Il nstrume@ti CompahgnMpdebe6RBas a variet
connections, from MNPT to welded flange, The inser
mechani cal connection which can be tightened down
and installation variables before tightening proce

I f the installation is for THmer¥rimale Ifrdotwr umeret d@osmp
certain that the pipe diameters and mounting sectdi

Verify the Flow Direction for the Flow Meter and F

The-9%2 nsertion probe has an indexing arrow on the
just below the base of ©®Dhetewcl bsbeeonOfl Blawdel e @@ C
| ow.

=

Figure Left: | ndRrixglWlre oRvi gh 't

- on @®2 Insertion RArAoibbee FIl ow

(actual tube wi
direction arrow)

Align the insertion probe during the installation
connection with the arrow are parallel to the dire
in the direction of the process fl ow.

For tHe-iGk flow tube assembly, the indexing arro
should be pointing in the direction of the fl ow. I
direction, then there wil!l be a reduction in accur

Compression Fitting9 Momusi¢rn tnigorf 6Rr obe Styl e)

ADetermine the inside diamet-gdet of mit hed pmocmrtsisn @i Ipc
Il nner pi pel-Hd/i ;&a@athemn itshe insertion probe will util]
be inserted to the bottom 1df&Fa.rh el il 2-én/e Adiedsewiptr bdrea v
woul d be inserted completely to the&battldmeofsitzlees
or grea8@msteranthe probe half way3diwmrttoherhef dri Roept ian

i ng.

B. Once inserted into the |ine at the proper posit
torque specifications. Make sure that proper threc
fitting.
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2.1 Installation/ Mounting Continued

Compression fitting Mounting Continued
C. Adjust the probe so that the flats of the meche

that the indexing arrow is also in the direction
D. Once the insertion | ength and probe positioninc
assembly using two wrenches with one on the small
connection. Do not over tighten by more than one
gland assembly can be readjusted if needed.

NPT Pipe Thread MBuhhsaepgti(682 Probe Only)

A. Make certain that a proper environmental sealar
insertion probe prior to installation and tighten
B. Make certain that the condulet is not rotated
fastened to the process |ine as the RTD (Resistan
C. The threads on the insertion probe are right he
cross threaded as this can cause moisture to | eak

FIl anged Mo(@6Ri hgsertion Probe Only)

A. Make certain that the proper sized flow meter f

process side of the flange. Verify the |line press
B. Make certain that a new gasket is available for
the process flange side is cleaned and free of an:
for media inside the | ine.

C. Prior to fastening the flanges together, make s

the flow direction.

D. Carefully mount the flow meter with the flange
with nuts to secure the flanges together.
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l nstallation/ Mounting Continued

2 9500P

The Model
features

Il ntegral EI

9500P
t he

ectroni

transmitter |/
transmitter [/

cs Desi

an

el ectronics

i s avai

el ecltirnoen ifclso wnosutnytleed saet!

P500P Remote Electronics Design
The Model 9500P transmitter [/ electronics is also
the transmitter |/ electronics can be remotely 1| oc
interconnecting cable. This remote mount wversion
electronics in the remote area and a junction box
atop the sensing el ement or probe design.
. 4 I nsertion Styl e9Probes Model 62
For install-@tioneepfibhep6@be, the 10 upstream and
still apply. The insertion probe must be rotated
facing towards the flow of the media.
Ther mal I nstrument Company has two styles for the
most often applied2&od theesesmaldl desilgani s the s
probe, whi ch 1i/ 2 cgovi3®d Dl adil 2ze i or gr eater . The size o
mined by the flow velocity of the media as well a
pressuRiegurlenbX |l &wY we show the insertion probes f
probe and the dvual tip design.
FI GURE X FI GURE Y
Model9 62i ngl e Piece Model-9BT2 Dual

ned I nsertion

Mac hi

¢ KSNXNI ¢

ProbeTip I nsertion

Probe
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2. Proper Sealing of the Transmitter

Prior to mounting the insertion style probe into
proper seal applied to the process connection. | f
Tefl on tape or a liquid style sealant is applied.
type of surface connection, then an appropriate ¢
probe connection and the pipe mounting section.

Addi tionall vy, the condui t seal s on the transmitt e
properly so that no external moi sture can penetr e
tighten down the enclosure cover for the integral
encl osure and remote mounted transmitter [/ electr
responsible for any 9500P transmitter, junction ¢
to negligence on improper sealing of any conduit :
covers not beingrsegurgead kwitt omnt tdheObase of the t
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Recommended |

nsert.

on Probe I nstallat

THE METER SEHOULD BE IMSTALLED IM A
STRAIGHT LINE. THIS STRAIGHT LINE
BHOULD HAVE A MINIMUM LENGTH OF

10 FIFE OR TUBE DIAMETERE AHEAD

OF THE METER AND 5 AFTER THE METER.

"L - DIMENSION
SUFFLIED BY CUSTOMER

PACKING GLAND:
maTERIAL: _STAMNLESS STEEL
imseRT:___TEFLON
THREADS: _ 34" MNPT

PROBE DIAMETER:

PROBE MATERIAL: 31855

(HEIGHT OF CONNECTICN)

1/2" 0.0/ 34" 0.0./1"O.D./1 12" 0O.D.

RECOMMENDED INSERTION LENGTHS

FORLINE SIZES 1 12" TO 2™
GENTLY INSERT TO BOTTOM
OF LINE THEN WITHDRAW 1/8°,

ELECTRICAL CONDULET

FORLINE SIZES 2 1/2° TO 7™
GENTLY INSERT TO BOTTOM
OF LINE THEN WITHDRAW 1/4°,

FORLINE SIZES EQUAL TO OR
GREATER THAN 8°, INSERT
HALFWAY INTO LINE THEN
INSERT 2" MORE.

PACKING GLAMD

MODEL: 62-9

PROBE INSTALLATION

THERMAL INSTRUMENT CO.
TREVOSE, PA.

DATE: 224411
WO

INSTALLATI

ELECTRICAL CONDULET

INSTALLATION
LENGTH

THE METER SEHOULD BE INSTALLED IMN A
ETRAIGHT LINE. THISE STRAIGHT LINE
BHOULD HAVE A MIMNIBUM LEMGSTH OF

10 PIPE OR TUBE DIAMETERS AHEAD

OF THE METER AND 5 AFTER THE METER.

FOR ALL LINE SIZES
EXCEPT 2" AND 1 172"

DUAL TIF PROBE
INSTALLATIOM
LENGTH
POSITION BOTTOM OF THE DUAL TIPS
THROUGH THE FIPE UNTIL REACHING
1/2 THE INSIDE DIAMETER PLUS 1/2"

FOR 2* SCH 40 PIPE
AMND 1 1/2° SCH 40 PIFE
INSERT GENTLY UNTIL TIF
TOUCHES BOTTOM THEN
WITHDRAW 1/8°

FLOW
SENSOR
BEFUAL MO Thermal Instrument Company
17 Seerner Mill oo, Trevose, PA 19053, USA
T T ETALLED
MSTALLARON LEMGTIGAZEITP% L AL
T g RPPETI
T oo | o s
i s ===

on

wWS@Y dKHAI

LYadNUzYSyyin h2YLEAYE2XOKSMNWI Dhyad NHzy Sy 0O 2



wS @Y dKHAI

Recommended I nsertion Probe Installation (cont.)
Recommended installation when customer process i s
the pipe. Significant moisture is characterized by

the flow sensor

4 O'CLOCK POSITION

8 O'CLOCK POSITION

RECOMMENDED INSERTION LENGTHS FOR HORIZONTAL FLOW
FOR LINE SIZES 1 1/2" TO 2" IF POSSIBLE POSITION PROBE TYPE FLOW METER
GENTLY INSERT TO BOTTOM TO APPROXIMATELY EITHER ANGLE.

OF LINE THEN WITHDRAW 1/8",

FOR LINE SIZES 2 1/2" TO 7™
GENTLY INSERT TO BOTTOM
OF LINE THEN WITHDRAW 1/4",

FOR LINE SIZES EQUAL TO OR
GREATER THAN 8", INSERT
HALFWAY INTO LINE THEN
INSERT 3" MORE. Thermal Instrument Company

217 Stermer Mill Road, Trevese, PA 19053, USA

DWG NO.: -

INSTALLATION ORIENTATION LANCFILLS 3.12-18 %ﬁ%ggf%ggoai POSITION ANGLES
GRIGINATION DATE: 31318 CRAWNBY: 3y o L v
TALE: ome WATERAG: Inu!: o
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3.0Transmitter I nformation & Wiring

3.1 Operation

FIl ow Transducer

I n this section, there wil/l be r d&figudmaes hteo nfau mc
bl ock diagram on page 17. The Ther mal I nstrument
uni que compound bridge circuit that measures and
that is bonded to the dry side of the media condu

The power required to maintain this temperature i
or gas. This raw measured signal then goes throucg
curve. Additionally, some method of temperature c

El ectronics Transmitter

The transmitter [/ electronics used with the major
el ectronics has a series of printed circuit boarc

and functionality of the design is accomplished c
Figuome Page 17. The output signal i s passleidnetaor t |
signal is digitized. This digital valwue is used t

(Electrically Erasa®Whé yPMegmwoammabTdeRéameari zed \
an LED fl ow r adiegidti stpdtaayl,i zaenr ,8 and t he anal og 4 t

The Logic Control B 0 aprrdo cienscsoorrp, 0 rwahti ecsh ac ommitcrrool s t h
the calculations according to parameters stored i
communications |l ink between the flow meter and a
used to monitor and change the operating factors

3.2 |l nput Power and Output Signal s

110/ 22CGThel ect mapigcewebegedi t hEVAOGR20 VAC hebuwstel ect i
madley umpeoasccessihbhfeieel eehovwmwst hfei eWidr i ng Dr aw€ZB8-6 No
2t hktll ineonnecfTedmiBd ot goilmtt hteop. LDhreeut iaednnect
ed o pzainntdthearltihneonnet pe d3nt Tsagkecnioatléh & htewp o ithetr mi
nadl oak®otrheut putg NRONSOTCONNE GIT GHOLTAGBOWEROTHESE
BLOCKBhea®rmr ot eRaliweSwi t chint beetagiety Isia haenstd h avy | |

fopedmp dver | dade d ccuaisttd édlamaged.
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OTransmitter I nformation & Wiring

3.2 |l nput Power and Output Signal s

2N DG(2®0 IDiCsni 18,0v 0 IDiCsna x-)Ass howmt hRei eWidr i ng Doaw#id-& (Pade 4)
posiltiilveeonnet @ed miBh alt kK ploatnhttop. nBlati ve | i nteposmmdhreetedh
|l ihwhen iuse@enmnnectpeod ntto 3peTaltth mtodwgpoitnetr mbhatk € ttheut putgnal s.
DONOTCONNECT WOGHABGBEWEROTHESHL OCKBher epraorteecti ve Pol yonShwe tch b
outputl s medlahlevwwmp@dupidver| oade d ccudsittdh ddla maged.

The 24 volt version of the Moderilr @50dnfciapwibeeic@minfefct emp e ma tau
In this configuration the current signal common to the fl own
connected at the 24 volt source negwitrieveconffi godraantti one goud waltd o
shield for the common.

Out put Signals

Ter mi aragrsov if dleacianlst r pmwet evei sé gnal s a(npdo sciotninfodnBe.mper at ure Tr 8
mi toeprt has bpereonviakseé ch,gi ee cammmrect i owns eudtywehi ece b Imay rbuefheaee
proteRali weSwietaclhenr € he sogthmietensdt hevww bp®npi f oveblubadeadasuddhbk
damaged.pdMheeonn tf h eirgee mait put r(erhteh cculad ebaesntA £ ¢ éom oas gchu mree etr )

di scobhhecwiired mdgh et kteer mh heptcki hoasr ol t age. ofavewd e mge A& B M cclatl d)y
wi ibcur r enitn dfildodwaen®Bol vy Swi t ch br etarkiep pe dmauvditeivbeerenndidf hRol vy Swi t ¢
brealketesi pme dofrardretnro eset . mdreeyetdber ep | acseefduse. Maxirmwsmslt@aad e
500 hms.

FI ooWhé420mA fl ow &ti ghard miimaheBlposkt 2 vepaidmt{eadtopBeoz)k ahe
negabipvoei2nt Olue purt rsemgthsa lmABR@Qt zero flow and 20tmrAIDG laotw.100 %

Temper toyprte omhadl2 PmAt e mpersitgitefTer miBh @B khposi ti ve empmonedti on
1( atthteo@BIl oX)and rntegea b ipvoei2n.t

Totali zer PuThsee 96000 ppuéd! s¢ amdtapuadt configuration is 12 Volt L
time and 1 pulse per specified-¥Vbbwagaengel s&hertHdrgeicoatanabl

Length of pulse 20 millisecond standard can be shorter or | o
3-Pul ses per unit of Flow rate, example: 1 pulse per flow un
changeabl e therefore Thermal Instrument needs to know what a
face.

St aug Oper-at ifaliclo nne chdwimmsgcno mp | abh 8 es tas th obrutt fflassws hatbéed-o b
tai hed dtee | eqaabubbédedmpuri tiks tfuoan

CAUTI ON oawntir ans dushrewi t B0 (1 2@BFerating bempeosatawprpd i ed. Sen

mayedamagdd anstdemperiad ellretwi smintd/cad i br anhioldea crcauy at e.

Apppoywand!| |aolwmi nuwtag-ummpper i od.
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3.3 Continu

El ectroni cs

Ter mi nal Boar

Figun(éeg217)
the two field
t hr ee) btleorcnkisn
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der ed, T
equire a

2 o0n

(Y%
nal r

or

el ectronics a

require exter

FIl ow Bridge

The f
no-hi n

|l ow brid

ear fol

calibratio
the | owest
the high e

cal i bratio

I n
at
at
i n

Logic Board

The
equival ent
(EEPROM) ,

mADC)

boa

fr
-Duag
a#dld 2a d5

l ogi c

R6
Adj ust ment
TBS5

rent

is adjuste
i s
at pin 3

signal

Access to Men

shows

.alConnect

-BG@ mADCEi €6

ow
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r I nformation & J;IiTJFiesrathotamr

t@do®ress and hold the
bl ack push butto (See
Figure 3 on Pagefj=»9)

|l abeled (SW4) injjfor 5
seconds until di pl ay

Deltasaels.l Sotalizpr has

reset at this pofnt.

Di spl

ed Operation -

Uni t Field Service

q - -

t FeghbhegB 1di))agmams t he
ng boards. AlIl field ng i s
the popiuti powlkeroth TBBG6abOC.
di agraim0 mMADGI hladwBsiogkall B2
hak #Bor the
wi t h a mu m

compone.
Wi ri Wi ri

d wiring
t en
of E

exter

speci fi e-d
ma X i resi stance

be

|l oop
nd
nal

mu st not connected to an

power)

Vol tage Control Board

control board controls th

t he

ge voltage

signal to l ogic board.

t he
temperature in

of t he
shoul d

R2
application

b a
rang

nti ometer i s set t o

t he
application
NOT be

n, pot e

Xtreme temperatur

n and changed.

rdliconeaerasaltbg fhloow
t he
stanho8alizer
git fl

signal to a
El ect
t he |

di g

om data stored i n an roni c a

and outputs near

ow rate display.

t hat t he
made to
096

d so voltage
R7

vol t s.

on TB5 pin 1 i
t e

Potenti ometer

t hen s o, when ma X it ray

equal s 4. R1

u System & Resetting Totalizer i s do

Tot a
ed (

To Reset

19) | abel

See Addendum

¢ KSNXNI ¢

t he
seconds

bl

unt il

|l in@®r ePssphdyhbobd ack

SW4) in for 5

push but
di spl ay

on Page 35 for additional informati o
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Figures for Electrical Diagrams from Pr
Fi gureBl2aock Diagram
REV DESCRIPTION DATE ORN. BY ECN #
. A RELEASE TO PRODUCTION 4-—29-02 L |
Flow Power
Transducer Supply
PC
Bridge Voltage Communication
Control
Analog to Digital Microprocessor | EPROM
Converter J—
D 4-20 mA
Display Current Output Driver | 2
Driver Flow Flowrate Signal
I Pulse Ouput
8-Digit LED Display (Optional)
Flow
Totalizer
SERIAL NO. Thermal Instrument Company
217 Stemer Mill Road * Tirevose, PA 19053, USA ]
Current Output Driver| 4-20 mA DWG NO.- DESCRIPTION:
Temperature Temperature %5.2& Dii
s A agram
{Optional} Signal . BY: il
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Gener al Precautions

GENERAL PRECAUTIONS TO BE OBSERVED

IN INSTALLING FLOWMETER WIRING

When the Thermal Flowmeter or Probe is supplied with an explosion-proof
condulet, it must be installed with approved wiring techniques. This calls for seals
where the external wiring enters these condulets.

In the case where we have a large condulet on a Probe with multiple
connections, we will have a fitting with as large as a 1 2" pipe connection. If the
contractor is reducing this to 2" fittings, he must be sure that these reducers are

sealed with a suitable electrical or Teflon tape. In like manner, the connectors he
uses must be of the sealed conduit type.

Water entering the system from either the power wiring or the
interconnecting cable system is very serious and can do damage to the metering
system.

The explosion-proof type condulets are designed for that purpose only; they
are not waterproof and if the system is submerged, water will enter. In
applications where there is undue exposure, it may be well to go to auxiliary
covering or sealing mechanisms. This may merely mean a plastic coating, a
plastic bag, or in extreme cases a housing.

The same rules apply also where the external wiring enters the electronic
housings. These can be either the explosion-proof type, or the NEMA 4 type. In
either case adequate attention must be paid to sealing the electrical incoming
lines. The cover on the NEMA 4 case is gasketed in a very adequate manner.
However, in many cases the atmospheric and liquid leaks are at the point of entry
of the external wiring or through the conduit from the external wiring itself.

In cases where the NEMA 4 units are used in very hazardous atmospheres or

corrosive, it is advisable to purge the system to prevent corrosive attack on the
electronics.
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Gener al Precautions Continued

GENERAL PRECAUTIONS TO BE OBSERVED
ININSTALLING FLOWMETER WIRING
(continued)

The sketch below shows how commercial seals are installed.

EXPLOSION-PROOF CONDUIT SEAL

EXPLOSION-PROOF FLEXIBLE CONDUIT
OR
EXPLOSION-PROOF RIGID CONDUIT

N

NOTES:

1. Explosion-proof conduit seals
are required in all conduit runs
in Class 1, Division 1 areas per
National Electric Code Article
500.

2. Easier removal of the Flow
Element is possible when a

gu sufficient length of flexible
explosion-proof conduit is

installed.
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Encl osure Ter minations and Seal s
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