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Torque Tube Liquid Level Transmitters
and Controllers Series 8000-NO

Cenifieao ho, LRC 1357
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Series 8000 pneumatic torque tube liguld level in-
struments utilize tha buoyancy exerted on a displacer
whean immersed in a ligeid. The buayancy on the
displacer iz properional to the liquid level and oper-
ates ona torque tube which, in turm, moves the pointer
along the instrument scale.

This system ig exceptionally accurate and friction-free
25 the torgue tube acts also as sealing device towards
the pressure of the process fuid whoss level is benig
measursd,

The instruments are provided whit a gystem for the spe-
cific gravity compensation of the measured liguid. They
can be also designed for the Interface or speciiic grav-
ity service,

Instruments series 8000-NO are available in differant
styles for external mounting on tank and offer different
possibilities both for the process connedtions position
and for the construction materials.

The insbument case, providad with a sagmental gradu-
ated scale, iz dust and spray proof and fittad with two
pressure gaugss for the compressed air supply and
ouiplt sighal respectively. Casa intemal prassurization
is possible on reguest. ‘
Compressed air for the instrument suppty must be fil-
tered, oil-free and sufficiently dry; a pressure of 1.4 bar
(20 psig) i5 raquired.

Flg. 1 - Liquid level insirument for external mounting.
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DESIEN FEATURES

Mounting Styles

Series 8000-NO pneumatls torque tube liguld leve
contrgllers and transmitters are availablz in different
styles far external maunting on tank.

Instruments are provided with a displacer cage which
is fastened outside the tank by means of two connec-
tions located at different points; hence the instruments
may be removed from the tank without interrupting the
process if two shut-off valves are installed.

Mounting style is identified by the followlng suf-
fixes:

@ TF - displacer with external cage and top and bot-
tam connections

® | | -displacer with extarnal cage and side and side
COnNachions

® TL -digplacer with external cage and fop and side
connections

® | F -displacer with extemal cage and side and bot-
tom connections

For instruments without displacer cage and suitable
for internal mounting on tank see bullettin 7B.221-E.

Rating, connections and materials

Instrument bodies, normally in contact with measured
fluid or under pressure are designed and rated ac-
carding to UNI PHNAD.

The temperature limits for the precess fluid are: mini-
mum -1890°C and maximum 400°C; for temperature
over 110°C and below -20°C the use af an extension
betwaen the instrumeant case and torqus tube davice
is required; the employed materials will be in accord-
ance with the design limits.

The cage is normally provided with flanged cannec-
tions DM 40 (1.1/2") size, rated according to NI 2223-
2220 PN4D, flanges ANS| 300 RF are available with
the limitation of cage design rating within the PR 40
standards.

Two inches size connections and/or tanguas and
grooves connecting flanges are availabke on request,

Other flanges are avzilable on request with the fimits
imposed by the cage rating.

The nomally employed materials for ages and torque
tube cags ars:

cartron steel for temperatures ranging from -20°C to
300°C and AIS] 316 stainless steel for low or high
termperatures and for corrosive fluids.
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Fig. 2 - Ingtrument for eXternal mounting with top and bottom connections.



Torgue tube

The torque tube assembly is normally fabricated in AlSI
316 stainless steel and its design is such that it en-
sures perfect torsional slasticity with no hysterasis
thereby achieving instantaneous and accurais re-
sponsa to the targue produced by the bucyancy ex-
erted on the float. The stainloess stacl kesps its own
characteristics of elasticity also at the |owest tempera-
tures. Inconel targue tubes are used for temperatures
. of the measured fluid excesding 250°C or for paculiar
problems of corrosion.

Tefian bring i3 possible for corrnsive servics on request.

Displacer

Cisplacars usad in series 8OO0 lquid level instruments
are of cylindrical shape and nomally of A5 316 stain-
less steel; displacers made in special materials are
used for applications with particular problems of corro-
sion.

Teflon [ining is availabla.

Cisplacar length determings the measurament range
{maximum level excursion which rmay bea measured).
- Btandard displacer lengths are as follows:

14" { 355 mm) 72" (1829 mm)
207 { 508 mim) g4 (2134 mmy)
24" ( 810 mm) BE" {2439 mm)
327 [ 13 mm) 108" {2743 mm)
48" (1219 mm) 120" (3048 mm)

60" (1524 mm)

Displacar diamoter depends an the measuring range
and on the specific gravity of the figuid. The upper part
of the displacer rod is provided with a friction free ball
joint for quick cormaction ta the targus arm.,

Flg. 4 - Displacer and torqua tube unit.

Cage strangement

Sarigs 8000 transmittars and controllars ars normally
supplied with instrument case left hand mounted to the
displacer vertical axis {standard exacutien) or right hand
maunted on request.

Thanks to the special design of these instruments, case
positicn may be reversed without being necessary 10
replace pars.

Peculiarity of instruments series 8006-NO is the torgue
tube systam fittad directly on the displacer cage so the
inafruments case i3 placed in a fixed position and can
not be swinged. For the rotatable construction sca
bullettin TEB.221-E.

Speciflc gravity compensation adjustement

As the buoyancy axerted an the displacer varies with
the Hguid specific gravity, in order to ensure that the
liguid level travel from bottom to top of tha displacer
axaclly corragponds to the painter movemeant through
the full scale of the instument, the terque tube shaft
end is connected 1o the painter through a linkage sys-
tem ingluding an adjusting device.
This device permits adjustmernt of the pointar stroke in
accordance with the specific gravity of the iquid. The
instrument may be easily calibrated in the field,
The standard adjustment ranges for the specific grav-
iby are;

DSt 1,1
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INTERFACE MEASUREMENT

Interface is defined as the boundary surface betwesn
twa immiscible liquids, with different specific gravitias;
for instancs as found in a tank containing watar and
petral, The interface ogeurs in an intermediate zone of
the displacer which must function completaly sub-
merged,

The buoyancy which determines the measurement,
depends not only upan the interface level, but also an
the difference in specific gravities of the liquids. Con-
sequently special displacer and special torque tube, if
nacassary, will have to be provided.

SPECIFIC GRAVITY MEASUREMENT

Similarly to the interface level measurement, the
displacer is fully submerged. Hence the buoyancy var-
ies according to the specific gravity of the liquid and is
independeant from the level. Displacer dimensions are
dependent on the desired range of the specific gravity,



TRANSMITTING INSTRUMENTS

They arg dasigned to maasure a liguid level or an in-
terface level or a specific gravity indicating it on & sag-
mantal graduated scale; at the same time the meas-
ured variable is converted into a linear 0.2 to 1 bar or
31015 psi pneumatic signal which is in turn transmit-
ted to a receiver for remote indication, recarding and/
or an avtamatic controi.

The case is identical to that of series 4000 instruments
of which the same transducing slements are used,

These instruments find wids application in preumatic
transmitting systems for centralized measurement and
control of processes,

A high capacity built in amplifying relay allows signal
transmission, even over considerable distance, with
FEEAIMLT air Consumtion.

The transmitted signal is directly proportional to the
measured value with remarkabla accuracy. repaatioility
and sensitivity gdue to the feedback device of the trans-
mitting unit.

The serias B0 pnaumatic fransmitters are availabie
in the one single type 8095,

CONTROLLEHR INSTRUMENTS

They are designed to measure a liquid level or an in-
feiface level or 8 specific gravity indicating it on a seg-
mental graduated scale; at the same time the meas-
uredi variable iz automatically controlled by means of a
pneumatic control unit oparating a control valva ar any
ather pneumatic actuator.

The gase is identical to that of series 4000 instruments
of which the same amplifying and control elements are
used.

Standard versions are equipped with a manually ad-
justabla sat point but also pnaumatically or electrically
adjustments of it are available for remeote operation
allowinn e following facililies:

— manual remote set point adjustment by means of a
manugal loading station

— automatic set point adjustrmeant from a mastar con-
trofler in cascade control loops

— automatie set point adjustment by a programme
transmitter.

The contrel units are available in different versions for
proportional with manual reset {F), propcrtional
piug Integral {Pl) and proportional plua integral plus
derivative {PID} control mode respectively; for on-
off service the controllers are provided with a two-posi-

tion pneumatic control unit with adjustable differential
gap, or with on-off cantrol unit with non adjustable
narrow differential gap.

Each contral mode is easily adjustable by meansg of
graduated dials. Also the action of the unit {direct or
reverse) can be easily set in the field by means of the
proporticnal band adjustment dial.

COMBINED TRANSMITTING AND CONTROLLING
INSTRUMENTS

The tran=mitting plus controlling instrurrants reprasant
a particular execution in the series 8000 instruments.

In the same case a transmitting unit and a controlling
unit ars housed and are operatad by a single displacer,

Az for the othear ingtrumanis, the case is dust and spray
procf and designed for external mounting; it is also fit-
ted with two pressure gauges to display the fransmit-
ting signal {io the right) and the control signal {on left).

In these applications, comprassad air supply prassurs
(20 psig) is indicated by the pressure gauge of the air
filtar regutator.

Fig. 4 - Inzide view of fransmititer case.



The type numbat, which identifies the general charactaristics of the instrument, is composed by a number of four
digits followed by an alphanumarical suffix. The meaning of digits and letters far an instrument with ane unit only
{controller or trensmitier) is explained with an example:

8 0 G 3 - ND-LL - 55
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|

|

|

|

I

!

|

acchssory function (if any)
mounting style (see pag. 2}

not swinging construction

1 - ON-OFF (non adjustable differential gap)

1 < ON-OFF (adjustable differential gap)
type of control mode: |2 - proportional (P)

3 - proporional-integral {FH

4 - proportional-integral-derivative {PID)

5 - transmitter

hEEERREES B G Cos - measuning element: displacer

indicating instrument

saries 8000 instrument

The suffix, besides pointing out the mounting style, is usad in order to complete or give complementary information
about the instrument characteristics {i.e. 85 means that the instrument is fitted with a pngurnatic adjustable sat
paint); for the instruments with combined functions the suffix is also used to identify the control unit type and to
paint out the presence of a transmitting urit, for example;
8 o 9 B .-C4-0C5-HNO-LF

S =

—|; mounting styls {see payg. 23
not swinging constiuction

transmitting wnit
"1 - ON-OFF (non adjustable
i differential gap)
i G2 - proportional (F)
£3 - proportional-integral (Pl
C4 - proporional-integral-derivative [FID)
2 - ON-OFF {adjustable ditferential gap)

ingtrument with combined functions
Lo e e see axample above

——  type of control mode:

Fig. 5 - Inside view of controller caze. Flg. 6 - Inslde view aof transmitter-coniroller casa.



GENEHAL SPECIFICATIONS

Type of instrumenis

& indicating preumatie transmittar with direct measurament of the vanable
& indicating preuwmatic controfler with direct maasurarent of tha varahbla
& indicating transmitter and controllar with dirsct measu remeant of tha varabla

Standard ranges of
[or inches)
Specific gravity
adjustment ranges

measurement in millimetres

0t— 356 mm (14" 0— S08mm (207 0 — §10mm {247 00— 813 mm {32")
0—1219 mr (48') 01524 mm (807 D —1820mm (727 02134 mm (B4°)
0 — 2439 mm (596" 0— 2743 mm (198" 0 - 3048 mm {120")

I RRG R LN (a Ty | 121017 !

Mode of transmission

S:::ala segmental 120 mm long

Accuracy 1% of range span b S
Sangitivity G.E‘E'-*;.c.:‘f .ran.ge SEN )

Repeatibility 0.5% of range span

Linaarity 0.5% of range span )

direct with proporticnal action: output signal increasas on Im::reasmg measLirad variabls

Action

# direct ackion: control signak increases on |ncrea54ng uanable
@ reverse action: contrel signal decreases on inareasing varabla
action can be easily zelected on the figld

(;‘.-nnh'nl modas

_# on-oft with not adjustable differential gap

# on-of with adjustable differential gap
# proparional [P] with manual reset

# proporional-irkegrel [P}

& proportional-integral-derivative {PIG)

Difarentlal

1% of range span {for on-olf not adjustable controlers)

Proprortlonal hand

fntegral acthan

adjustable from 5% up tcr EUO% ot the scale span

adjustable frarm 0.1 to 20 repests per minute

Derlvatlve action

adjustable fearme 0.02 tc- EEI minutes

Cutput slgnal

A2t 1 baror 3 o 15 psi for medulating contral rnc:de or transmission
0-1.4 bar or 0-2G pai f|:|r on-cff control mDu:I&I

Set point

» manually adjustuh.c oninstrumanls by I:nob and index (standard)

® phaumatically adjiustable from remote panel through a 0.2 b 1 bar or 3 10015 péi slgnal
[N requesi]

® clectrically adjustabla through a O to 10V or 4 to 20 mA ar other signal [on regquest)

Air suphlly_

Air sonsumption

compressad air at 20 peig £ 1.5 psi (1.4 bar+ 0.1 bar}

(3.2 Nréf'h {average for insliuments with single unit)

Air connections

Ambient temperature limits

14" NPT fermale

Mmaximum +85°0

minirmum —35°C

Cass .

dig cast alurminium, FAL 5010 epoey coated, spray and dust preof slvle with standand
protection deg ree kF 54 or 35 0h request connaction fur internal pressurization (optional)

Mcunting styks

with displacer cage for ExlErnal mcumlng and incannn crf connaciions as specified at page 2

Matarlals ¢l caga

& carbon steel
& AlS| 316 stainless steel

torque tube

Materals ¢ displager and

& AlS| 316 shinfess steel
# Inconal or gther special materials

Connecting flanges 1o Hrocess

according to UMI2223-2229 PN 40 or &NS| 300 RE standards; tongues and groovas
and flangas spacial execution upon reguesl

fluid

Maximum pressure for process

standard exacutions according to PH40 or ANS| 300 |bs rating

fluid

Tampnrature limits for process

minlmum —190°C lor stainlass steei and — 207 lor C. stee| |
tnasirnerm 004 lor special exacutions and for staintess steel and 300G for C, steal.




MOUNTING STYLE AND DIMENSIONS (mm}*
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* Dimensiong ara aferrad to standard PM40 executions wilh carbon steel or stainkess steel bodies.




Flg. 7 - Instrument for externat mounting with side-side connections.

spirax reo 7B.231-E tssus 1 - 2001 09


http://www.tcpdf.org

