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DIVERTER VALVES

@ GENERAL

Most gas handling sysiems have a requirement to change the gas flow
direction 12 allow access lo erifical components, without shutting down the
whole plant, With traditional dampers there is the danger of an upset, or
sxplosion, it the two dampers do not act simultanecusly. The FOURESS
Diverler Valve was developed to handle such a sifuation in gas-turbine
Installations which incorporates a heatl recovery buoiler. Subseguently the
concept has been ueed in a wide variety of industrial applications, such as
refinery heat recovery plants, pollation conlrol and nuclear ventilation systoms
and 1,4 sets,

@ WHY A DIVERTER ?

* Improve beiler efficiency by reducing heat losses through a dump stackor by-pass.
Permit 'On-Load' maintenance of wasle heal boilers, gas turbines and fans.
Ensure maximum plant satety by preventing both gas paths from baing shut-off simultancously.
Increase plant-efficiency by minimising back pressure through the lsolator

Inerease plam flexibility by allowang sasy and sate switching botweon boilers, and/or turhines,

' FOURESS DIVERTERS KEY FEATURES

* Floating 'Blade’ assembly  * Insulation on both outer ‘Blade' sufaces  * Minimal differential expansioninthe ‘Blade'
* Prassure assisted 'Blade’ seals * High basic Sealing Efficiency * Integrally stiffensd Planum
% Buitable for external er inlernal insulstion  * Pressure assisted matal shaft seals * Salt allgning bearings
* Completely external drive system

' CONFIGURATIONS

Diverter Valves can be used where the gas is enher to be directed to alternate cutlets or anters the system from alternate
inlets. In both cases there are two basic configurations,

& ECONOMIC EVALUATION

Diverter Valves maximise plant efficiency by reducing by-pass heat losses and having a minimum back pressure affect,
For a typical gas turbing installation, compared to louvre dampars, the Increased cost (if any) will ba racoverad In under
two years, This is wilhoul assigning any value o t2he Increases salely or the advantage of being able to undartaks
maintenance of the heat recovery steam genaratar without shutting down the turbine ta insart a blanking plate.
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@' REGULATION

o

E FOURESS Diverter Valves are designed with a sufficiantly high
B natural frequency so that they can ba hald indefinitely, under
" normel conditions, at any Intermediate position. Thus thay can
L0 te ueed 1o regulate the gas flow, svan at full lsad. The graph

showes lhe flow characteristic for a typical gas turbine waste heat
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=4 =% boiler application. The presise curve for each case s however
Dampsr aparute angls inograd dependent on the systam layout and equipment paramatars.
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@ FEATURES \ \

FOURESS FLEXIBLE METALLIC SEAL

The FOURESS seal consisls of a thin metal leaf sirip

i1} predeflected by a bias spring {2} the =eal sinp iz

prassed against the landing surface (3) forming a flat 20 i
mm wide sealing surface around the blade periphery. The
aperational deflection of the sealing element s sbout 17

mrm and it can toleraie up to 12 mm misalignment, withou P BARS
any decrease in sealing efficiency. Inthe opsn postionthe. SEALING — (FARTIALLY CIPES RLANE] -

smal | prevented from fiuttering by & support plate SURFAGE f
(4) againsl which the seal strip is held by the bias spring.
ALTERNATIVE SEALING SYSTEMS

tapplicable to either blade side)

Simplex: A sealing efliciency of 33.88%. or better, on
cross-sactional area, is attained by a single row of sealing

| selemants around the blade periphery.

COMPRESSED SEAL
IGLLSED HLADE)
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INSULATED DESIGN

Blade: Heat conducted through an uninsulated stoel
blade reprasents energy losses by radiation and
conveclion, The basic design of the isolalor enables
insulation 1o be provided an either, or both sides of the
blade. This is always filted on the cold face, to avoid
the danger of distortion,

Plenum: The plenum chamber, which is stitened to
support the valve but not other structures, is an inteqral
part of the unit. It can be designed for external insulation
ar be supplied with its own internal lining,

INTERNAL INSULATION

Internally lined Diveriers are typically fined with ceramic
fibre insulation mounted on stainfess steel pns at 300
mm cenlres, The pins are attached to the body suing
manual metal arc welding (MMAW) as this Is more
reliable than stud welding and preferred by most gas
lurbine manufactures. The insulatien is then clad with
1.6 mm [3] thick stainless steel, which has the advantage
of a lower expansion rate than austenitic stainless
steels, fitted 50 as to prevent buckling of the material
during operation,

In addition, to reduce differential expansion problems,
the seal landing bars on internally insulated Diverters,
are bolted, not welded, 1o the outer frames. Small seals
ara then used to tridge the expansion gaps between
the various ssgmants,
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ACTUATION

Duplex: To attain access to an isolated section, without the
nezd for a blanking plate, 100% isolation can be provided
| using a double row of seals. Inthe interspace a peripheral air
barrigr is created by a small fan, ensuring that any gas
leakage is positively barred. In the event of a prassura surge
of 1an failure the fan ducting acts as & venl lo almaosphera,
enabling personngl to evacuate the isolatad saction,

et Twinseal; As an altarnalive, with nan-toxic gases, the space
between the saals can ba vented to atmasphere when the
isclator is closed.
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High Temperature Bearings
This specially designed gun metal bearing

1)

<)

Consists of a number of replaceabls segments mounted
in a concentric ring, which in lurn, is connected to a
mounting plate by & flaxible stainless diaphragm.

This allows the ceniral bearing system ta deflact angularly
and provides the self-aligning capability.

The shaft seal consists of two split annular flexible metalic
discs. These, mounted in a machined housing fixad to the
Inside of the framse, are hald in place by a stainless stesl
piate. This enables the gland seal to floal and
accommodate shaft movemant.

FOURESS Diverter Valves can be operated electrically, pneumatically, hydraulically ar manually, They are supplied
with single or double drive depending on the torque required to mova tha blade. The drive systems, which have no
internal linkages, are externally mounted so as to be accessibla at all times




STANDARD DESIGN DATA

Single Module-Multiple Module

For easy Iransportation and instailation, individual diverter valve modules are limited to approximately
3000 % 6000 ¥ 3000 mm. Where gas flow congditions require larger unils thasa ara created by combining a diverier
valve module with individually operated single flap medules or having two or mare diverter valve modules
in paralial,
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FOURESS Diverter Valves are suitable forinstaliation in horizental, vartical and inclined ducls. The main shafl can,
depending on the duct lavout, be arranged Tor any required orisntation,

7' GAS CONDITIONS
FOLURESS Diverter Valves are capable of being designed to withstand tamperaturas and diffarantial pressure up

to 725 deg. C and 2000 mm H_0. Gas velocity is normally limited to approximately 30 m/s, however, with special
arrangements vélocities up to 45 m/s can be handled,

CONTROL

Limit switches, pairs, are supplied to control the terminal positions of the isolator blade, This facilitates interlocking
with other electrical contrels. For units with DUPLEX sealing system a pressura sansing devica is suppliad, which
can be used to trigger an alarm, in the svent of an air barrier failure or pressure surge in the duct

DUST CONTROL

Whera dust accumulation could interfere with proper closure of tha isolator it is possible to incorporate prraventive
arrangements, such as a dust clearance door, hoppers, or 4n &ir purge syslem




' HOW TIGHT IS GAS-TIGHT ?

The white squares in the graph represent aperiures equivalent to the sum of leaking areas of equipment with the
claimed relevant sealing efficiencies on cross-seclional area. However, even this does not tell the whale story.
Infact, percentage volumetric leakage is equal to approximately 3 to 6 times the percentage leakage area equivalent,
Thus & 88% tight damper will allow through 3 to 6% of the total gas flow.

For sate on-load maintenance only 100% gas-tight aleng the duct is safe enough |

" RECOMMENDED STANDARD DIVERTER SIZES




The fields of applications for FOURESS Isolators extends
to many industries and activities, including :

Cement MNuclear Power Generation
Chearmiceal Oftshore Qil Refuse Incineration
District Heating Cil Refining Steel- making

Metal Frocessing Ferto-Chemicals Total Energy Systems

FOURESS Isolators are being used for the isolation of :

Precipitators By-pass stacks Wasta Heat Boilers
50x Scrubbers Auxiliary Fans LD Canverters
Boilers Firad Heatars Sintar Strands
Air Preheaters Lime Kilns Cement Kilns
Heheaters Induced Draught Fans Spray Dryers
Chimneys Pulverised Fuel Mills Secondary Fume Syslems
Gas Turbinas Gas Recirculation Fans Copper Smeilters
0O Boilars

Users of Fouress Diverter Valve Include

Bharal Petroleum Corporation Lid., Mahul. Ferilizer Corporation of India Ltd., Talcher. Andhra Pradesh State Elactricity
Board, Vijjeshwaram, Ahmedabad Electicity Co. Lid., Yatva, Hindustan Petroleum Co. Ltd., Vizag, Samtel color Lid,,
Gaziabad. Gujurat Electriclty Board, Utran. Bida White Company Ltd., Ballarpur Industiias Lid., Karwar, Indian Ol
Corporation Lid., Bharauni. Essar Power Ltd., Hazira. Thermax Babcock Ltd., Pune. Indo-Aama. Soma Textlle & Industries
Ltd., Baramathi, Essar Projects Ltd., Hazira, Gujarat Torrent. J.K. Pharma.

UWSERS OF FOURESS GAS-TIGHT ISOLATORS INCLUDE:

(AY POWER PLANTS : Port Keteng (Maleysin); MSED (Wared, Neshic, Brosavel Pasiy; MPES Korba, Sami, Amarkardakl, GEB [Ukal, Wanakbeed): TMEB (Ennara,

Tatiowein|; APEER (Kolhagudmn), OREE (Talched). NTRFC (Batarpwr, Farskha Famagunoam, Sngraul), UFSED (Fank), Henuwsagar Powdr Corporation Lid, {UF) BSEB
[Prirnti, Beaund), HEEB [Faridabisd, Pampat}.

(B} DESULPHURISATEON PLANT : Tems Elscirie Compary, Trombiry

[C} GCEMENT PLANTE : fnarah Coments (LAF), Podang Portiand Cements (indonese), ACC (Sagal, Matna, Porbandar, Sevalia, Wi, Chanda); Ardhra Cament
Company Lid,, {Durgapuram): GG (Manlkgeen, Nesmun, Tandwr, Yersgunta); Guarsd Amoula Cemarts; Keaorsm Camenis; L & T [Awampud; Matens Comars Lid,
Mysore Coments Lid; Privadanshinl Cemans, Reajashres Camenms: Uos Cemants: Saurasnms Cemants; Veaquadana Camants, Mangaiam Camards; TISCO Cameards,
Dhar GCemants: Vikrem Cements; Reymond Cemams; Tewmass (Yemaguntia) Jeymes, Mowa

{D}) REFINERY & PETROCHEMICALS! Gujnrnl Refinory; Gauted] sefinedy, Ideitusa Fafinery, Baraurs Aafinery. Cochin Rafineias, Bongagaon Refnary; Halia
Refinery {OCL); Madras Aefineny: MPCL (Vizag), BPCL (Bombeyl Tamil Hedy Pauspesducts Lid Ralanes Parachamieals Lid. (Haziea) Cachin Refinarles.

{E} GAS TURBINE : ONGS (Hazim, Urar): BREL (Mahul): FEL (Telcher): APEEA MVipremsamm); AECT [Mabwal, HPCL WIZAG) GEBiLiran); Sambel (Ghivriabusd)

(F} NUCLEAR 1 IGCAR (Keipakkam); KGR [Khammam)

[G) PAPER : Mationsd Newsprint & Paper Mils Mepa Nogar): Bafiarpor indesires Lid | Owiend Papes klills (Amial], Century Paper Milis,

(H) FERTILIZER ! Shrirnm Ferfilizors & Chomiels Lid (Mols), RFCL (Berauy]), Jusn Age Crembsas L0 |Goa), SFIC Tulkonn),

(I}  STEEL : SAL [Fouwkels Slesl Plan, Blis Sles Flan), Bobary Stesl Fant),

Deswnet and Mandactred at
Bamgakne Pl
Pt a2 Prase ] Paerya Incustrial Area, Bangaiore - 550 056, fnda,

ENGINEERING (INDIA) LIMITED ~ T#s/eres 050-9995724 5 s, 160 Kb o
rT) Fa (80833 51760, HA0-RIA51 TS Exp. Qb ) Telew: 0AAS-S006
in the business o oW Telegean: FOURESSCOP E-Mail: Sbgoiti ssri L

Corporate & Regd. Office Mahalaomi Chambers, 32, Bhalabdie Dose Boad, Murba 400026, Telephonas: 496G 4400 7 linag),
Teka U017 FRAD Bae 022493 THA4 F.bad fransha fourshofiaioess. natin
Aranchas at foragaiand, Bands Bhuhareshear, Cootts. The 41, Lowatil, Malerabid. Managar, Luckrov Mumbai
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