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DIAPHRAGM SEALS INTRODUCTION TO DIAPHRAGM SEALS

The diaphragm seal is designed to measure the process fluid pressure when the process fluid temperature is non-
compatible to the instrument sensing element; when the process fluid may corrode the inner parts of the measuring
instrument in contact with the fluid; when the fluid is highly viscous or it contains solid suspensions; when it solidifies at
temperature changes.

It is also used for long-distance pressure fluid transmission and measurement allowing to isolate dangerous fluids from
the operating areas. It can be directly connected to the indicating instrument or through a capillary.

OPERATING PRINCIPLE

The diaphragm seal operating principle is based on fluids non-compressibility (see drawing).

The separation from the process fluid is obtained from an elastic diaphragm sealed to the diaphragm seal body. The
inner chamber between the diaphragm and the Bourdon tube is at first evacuated than filled with properly degassed fill
fluid. At this point the system is able to transmit the mechanical stress produced by the process fluid on the diaphragm to
the Bourdon tube.

Any bubble in the circuit must be avoided as it could affect the right system operation.
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Elastic diaphragm

Process connection

RECOMMENDATIONS

The diaphragm and the body are in contact with the process fluid, therefore they must withstand the temperature and the
possible fluid chemical aggression. A guide to the choice of the materials to use depending on the process medium is
available under section “CORROSION / MATERIALS".

The filling fluid must be selected depending on the pressure fluid nature and temperature as well since any diaphragm
fail may contaminate the process fluid and damage the whole process plant.
A guide for a filling-fluid selection is available under section “FILLING FLUID”

TAB. 1 — FILLING LIQUIDS

Liquid type Limits of process temperature
Silicone oil type “A” -45...+150°C
Silicone oil type “B” -20...+250°C
Silicone oil type “C” +20...+340°C

“Fluorolube” -60...+150°C

Food oil -20...+200°C

Glycerine or silicone should not be used with highly oxidizing agents such as oxygen, chlorine, nitric acid or
hydrogen peroxide, because of spontaneous chemical reaction, inflammability or explosion. The use of
fluorinates fluid is recommended in these cases.
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FUNCTIONAL CHARACTERISTICS

Accuracy: at 20° +-0.5%...1% depending on the diaphragm seal type. This accuracy value must be added to the
pressure gauge accuracy.

Process fluid temperature: Minimum -45°C, maximum 340°C, depending on the filling fluid, on the diaphragm material

and on the process connection.
For temperature higher than the indicated limits please contact the Technical Service Department.

TEMPERATURE INFLUENCE

The complete seal system composed by the diaphragm seal (with or without capillary) and the measuring instrument, is
filled with a fixed amount of liquid at a fixed room temperature (generally +20°C +-2°C), called temperature of reference.
Any ambient of fluid process temperature change produces a proportional variation of the filling fluid volume causing an
inner pressure change that makes zero off at the indicating instrument. In order to minimize such an error it is necessary
to compensate the volume modified by temperature variation.

Diaphragm of small diameter can compensate only little volumes changes (see fig 1). It is recommended to use, in line
with process requirements, diaphragm seals with large size diameter. In order to prevent the effects of temperature
conduction between the diaphragm seal and the instrument, when the process temperature exceeds 100°C, it is required

to fit the instrument with:

@ work diameter of diaphragm
A 60

0 44

Volume thermic expansion

= = = = >
e Pressure increase

Fig. 1 = — —

Cooling element: The purpose of the cooling element is to protect the instrument from high temperatures. It reduces the
filling fluid temperature inside the instrument to approximately the room temperature. The cooling element is
recommended for instruments direct mounting when the process temperature is exceeding +100°C but is not higher than
+250°C.

When a diaphragm seal provided with cooling element is installed on an insulated pipe, it is fundamental that
the insulating coat is not covering the element radiant surface in order to assure the system proper working..

Remote mounting with capillary: The capillary allows the instrument reading when it is far from the process
connection. The capillary avoids the fluid process temperature effect on the instrument accuracy.

A 500mm capillary is generally long enough to reduce the indicating instrument temperature to the ambient temperature.
The capillary length must be as short as possible and it should not exceed 6mt because any ambient temperature
variation could affect the instrument accuracy and response time (see fig 2).

The remote mounting requires instruments for wall or panel mounting. If the level difference is known, it must be
indicated in order. If not a field adjustment of the micromatic pointer in order to compensate the effect of extreme

temperature variation, will be necessary.
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DIAPHRAGM SEAL INSTALLATION

The whole system (pressure gauges with their diaphragm seal) must be
kept packaged until installation time in order to protect the components.
Particular care must be taken to prevent damages to the diaphragm during
installation of the system on the process.

Scratches on the diaphragm surface are the starting point for chemical
corrosion while crush of concentric waves to the diaphragm surface may
compromise the system operation.

The capillary and its welded joints to the body must not be bended or
twisted. Capillary must not be used as handle for transportation of the
system. Bends or extreme bending radius of capillary may cause throttling
of the inner hole, may increase the response time or cause capillary
breaking compromising the regular instrument operation. The capillary
may bend with a minimum of 150mm bending radius.

Extreme care must be taken to the sealing gasket mounting between
diaphragm seal and process side to cover the diaphragm preventing
damages or process fluid leakage.

On models with threaded process connection, the mounting must be
made through the key flat of the diaphragm seal body and not
through the pressure range key flat: this may cause disassemble of
the gauge/diaphragm system with eventually leakage of filling fluid.

USE OF THE DIAPHRAGM SEAL

The working temperature must not exceed the limit of the material in use.
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Working pressure: the maximum working pressure must be < al 75% of the range of the instrument coupled with the
diaphragm seal. For flanged diaphragm seal the maximum working pressure must also be within the flange rating
pressure. The maximum admitted pressure on the diaphragm seal decreases when the temperature increases. To this
subject please see table 5 where the connection between pressure / temperature for flange made with different materials

are listed.

Temperature: the working temperature must be that of the instrument calibration and must be compatible with the
chosen materials. For temperature exceeding 100°C diaphragm seals with capillary or with cooling system are

recommended.

Oxygen and other oxidizing agents: glycerine and silicone should not be used with highly oxidizing agents such as
oxygen, chlorine, nitric acid of hydrogen peroxide because of danger of spontaneous chemical reactions, inflammability
of explosion. In these cases the use of fluorinates is recommended (see tab 1)
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MAINTENANCE

Periodically it may be necessary to remove sediments from the diaphragm and to check the corrosion or wear condition
of the entire system. This operation must be carried out by specially trained staff. The diaphragm seal and its pressure
gauge must be removed from process and inspected than the diaphragm must be cleaned without using any tool that
could damage it but with a solvent properly chosen according to the sediment to be removed.
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Ammil Adetane 250 121.1 Al 1] B A A A A A A A A &} C A C
Ammanium Chlaride 212 (LE1] <40 (K] n C [ ] 1] B B A A M A A A
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Roctselle Salt 212 [ (¥} (EX] ()] B B B [ El [ H B M ] M A A
Rosin ELL] i 106 ] BE B H B A A B A AA A A A
Sea Warer 5 Fak B € < n A A A o) A A A A A
Salicabe Salutions 212 [l All i} AA B H A A A A AA A A A
Silicone Fluids 22 10K 115) A A A A A A A A A A A A A A
Salver Marane 212 [LH ] D B B n o n D B L A A A A A »
Soap & Delerpents a2 1 Al £} A A A B AA A A A A A A A
Sisdlians Bicarbonarg 212 [LH mn B A A BB A A B B A A A A A
Sowliam Hisulphate 212 [[01] =1 n B B B D B B b B A A A A A
Sodimm Basulphan: 212 [1;1] b ] n < cC C H C C i] A A A MAA
Sodians Carkanone 212 [[H) <) [E] E B B C E} 6] H B A A M A A
Soulimny Chleaide 22 100 o) cC C C ®B B B B B B A A A A A
Sodium Cyanlde 212 1My 10 B A A R ] o B A A A A A
Soudium Hydraxide 150 522 =i} C B A B C A A A B oA L L
Sadlium HypochBorine 15 i} 10 (K] I &} I D &} [ C A Iy M A M A -
Soddium Mitrate 2i2 10 1] i} A A C ¢ H 1} C [t} A A A AR .
Soddium Mitrme 2 [LLE ] B C B B B B 6} H (] A A A A B
Soudium Peroxide 212 100 10 B B B cC D B £} B (] A A A A A )
Sadium Phosphate { Tribasic) 2 100 All B A A B B B B A B A A A A A
Sodium Silicine 212 100 All B A A 1] &} H B B i A A A A A
Soddium Sulphaic 32 L] =80 B BE B B B B H B B A A A A A
Sodlium Sulphote 2 100 ] D A A € D B B € B A A A A A
Sodium Sulphide 175 T4 n DA A oD 5] B B B oA A A A
Sream L 426.7 A A A D D B B B B A C A A B
Sulphur Chilsride. Dry 212 10 101 o B C C _C C £} C Ii A A A a0 A
Sulphir Dioside, Dry S0 260 11} H BE B cC D B i B B A A A A T
Sulphur Trioxide, Dy 30y 148,59 [t} E B L C B B A B A A A A
Sulphusie Acwd 23 L] 10 b D DD D DDC B A A A A A
Sulphuric Acid ]2 LLE) <M ] n n n o D D i L ) 1t M A A
Sulphuric Acil 212 100 10 Do (RN B I B B A C A A A
Silphuric Acil, Fuming 175 T4 [[LA] D A B D D D D B B ©C C A A B
Sulphurous Acid 212 1My All * b © C c € C ¢ 1] [H] A A A A A
Tamnic Acid 212 1M All C B B B C B B 1] B AN A A A
lasnanic Acd 212 10 D A A B C B £} B [H] A A A A A
Tim Chloride 125 51,7 All [ [§] (] I K] (] I» 1] I A A A A A
Tianiwm Tewrnchboride, Dy T3 238 100 A B B D I B B B B A A A A A
Talsene i 1040 A A A A A A A A A A D A A B
Trichloroacetis Acid 212 100 Al n n n oD o B C B B A D © A C
Trichlaroethane, Dy 125 51.7 A A A A A A A A A A D L A B
Trichloroethylens, Dy 0D 148,9 B BE B B B A A H A A D ] A A
'|||rp|,'|'r_ij'|c'- 75 k) (JLA] H M M A B M [E] i A 3 [ A A A
Urea 10K} 178 A0 C A A H 5 5} [ H (1] A A A A A
Warnish 250} 121.1 A A A B B A A A A A D A A A
Wyenil Chlonide 1 50} 656 111 C 1] B C LN A A B A A I A A M
Water { deniineralized 212 1KY C A A A-0B A A A A A A A A A
Whiskey (hot mash) 212 L] C A A B B oA B oA A A B A A A
Ling Chlonde a2 [l i} D o n C D B [E} H B A A A AA
Finc Sulphate 212 (L] <4} (] A A H [H H [ 8] i A A A A A
A = Recommended Best service be Adtack < 0,05 mm /vear This tab is a guide. The purchaser will directky choose the most
y o gy ) suitable material for the process conditions. (The diaphrag thick ness
B = Suitalsle Gosod service life Attack 005,05 mm / vear goes from 0,08 mm ko ;.]5 mm according 1o e f;-..llfridl and the
= Mot recommended  Fair service life Attack 15,127 mum,/ year diaphragm type chosen) For further information please contact our
¥ = Unisuatabile Mo service life Attack = 1,27 mum S vear | Service Technical Department.

This publication does not try to establish the bases of a contract and the company keeps the right to modify without previous notice
the design and the specifications of the instruments, in accordance with his politics of continued development.
MEI Manometria e Instrumentacion, s.l.
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