Borosilicate 3.3 Process Glass Components




salu

ffﬁuﬁ:> ——
\i_jf 4 1SO 9001 : 2000 Certified '@I t?
BVR Engineered Systems

(A Business Value Resources Group Enterprise)

wda man
ni

Profile

BVR is an 1SO 9001:2000 catified vibrant organization managed by seasoned and qudified
professond engineers.  We specidize in dedgn, fabrication, engineering, inddlaion &
commissoning of Process plants & equipments meant for the chemical & pharmaceutica industry.
All the eguipments ae desgned, fabricated, sdected, tested & inddled as per prevaent
international sandards like ASME Section VIII Division 1, ISO & relevant European Norms
like 1 SO 3585, 3586, ENBS 1595, AD2000 M erkblatt etc. and Sound Engineering Practices
(SEP). We provide totd lifecyde management of the units from dedgning, engineering,
inddlation, commissoning & gpae pat supplies Our units can be supplied with the mogt
advanced reaktime automation systems like SCADA.

Moreover the corroson resstant process assemblies & equipments made up of Boroslicate 3.3 Glass are
available with CE Marking (we are the only enterprise with this capability in India in this
product segment) ; designed & made in compliance with the relevant directives namely - The PED -

97/23/EC , The Machine Directive - 98/37/EC , The European Low Voltage Directive - 73/23/EEC , The EMC
Directive- 89/336/EEC.



Our Mission : To produce the best value of our customers’ money with deliverables

par excellence by developing innovative products, prompt services and continuous quality
improvement by empathising customer needs. Our goal is to become a dependable business

associate for them.

Our Vision To be a company that people choose to do business with

because we genuinely care about our customers and empathise their needs and are recognized

as a dependable resource providing enterprise in the industrial market place - providing

outstanding products, value and customer service.

Our Shared Values :

Innovativation as a tool for development : We embrace the spirit of innovation thet acts to redize
opportunities to transform our vison into redity.

Empathy & Respect- Be aware of others needs and undersand the importance of good
communication.

Integrity & Trust — We will be hones, trangparent & religble in our day-to-day interaction with
customers. We honour our word and keep our commitments, we say what we mean and mean what
we say.

Commitment to Service- We put our customers first. We respond to our internd customers and
treat them with the same courtesy and respect as our externd customers. We facilitate, enable, and
problem-solve.

Excellence : Weare committed to excellencein dl that we do. There will be no place for
mediocrity.

Quality : Thehalmark of our internal and externa outputs and processes will be quality. This will
pervade every aspect of our functioning.

Community : Wewill be responsible and involved members of the communitiesin which we live
and work. Wewill seek to promote their well being at al times.



Chief Executive Officer_: Dr. S.Biswas (BE-Mech, DBA)
Professional Member : AIMA
Member . ASME

Affiliate Member (Professional) : Chartered Institute of Marketing, UK

Contact Details :

Works
D-68 Sardar Estate, Ajwa Road
Vadodara, Gujarat— 390019

Phone No. : +91 9824037528 +91 265 3243430

Corporate Office

A-4 Vishranti Park, Deluxe Charasta
Nizampura, Vadodara — 390002
Gujarat

Phone No. : +91 265 3954050 +91 9824037528

Fax No. : +91 2652784268

E-Mail : consult@bizvalueresources.com sales@bizvalueresources.com
bizvalueresources@yahoo.com

Website :  http://mww.bizval ueresources.com/boro.htm

Associates in : UK, Germany, Italy, Egypt, USA, UAE, Singapore
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Quality Policy

BVR is committed to being the preferred global supplier for development,

manufacturing & engineering of Process glass equipments & plants. To achieve our
strategic vision we must meet and exceed customer requirements and deliver the best
value for their money in our deliverables. We will realize this goal by establishing and
maintaining outstanding Quality and Quality Assurance Systems through trained
manpower and operating as per the following guiding principle framework :

Customer Focused

Strive to exceed customers' need and expectations.
Make commitments we fully understand and believe we can meet.

Meet all commitments to customers on schedule.

Performance Driven

Verify that our products and services meet agreed requirements.

Monitor, benchmark and continuously improve our products, services, enterprise
& team performance and strive to make our deliverables “World-Class”
consistently.

Learning Organisation

Inculcating a culture of continuous learning of best practices & systems and un-
learning outdated concepts.

Building knowledge capital on a continuous basis.

DATE: 01-03-2005 (Subhaiit Biswas)
CEO



Borosilicate 3.3 Glass Eqguipments & Plant Components

Available with CE marking ; designed , engineered & manufactured in compliance with the
PED 97/23/EC ; MachineDirective98/37/EC ; LVD 73/23/EEC ; EMC 89/336/EEC
& SEPs.

() Basic Technical Information

The chemical composition and properties of Borosilicate glass 3.3 characterised by their
high heatresistance and chemical stability, is as defined by the international standard DIN
ISO 3585. Borosilicate glass represents unmatched standardized glass for construction of
plant and piping in the chemical, dyestuff, food pharmaceutical, petrochemical industries.
Its steadily growing use is due to many advantages over conventional materials.

» Qutstanding corrosion resistance

* Smooth pore free surface.

* Transparency

« Catalytic inertness.

* No effect on taste and odour.

« Physiological inertness.

Products made from Borosilicate 3.3 glass are smooth, non-porous and perfectly
transparent, with no catalytic action, and are corrosion-resistant even in demanding
operating conditions up to 300°C without sudden changes of temperature.

Borosilicate 3.3 glass, which we use is an environment-friendly product and is completely
harmless from an ecological point of view.

SO, 804
B2Os 130
AlO3 24
NaO + KO 42

Products made from Boroglicate 3.3 glass are chemicdly dable, practicdly inet and characterised
by high resstance to the effects of water, water vgpour, acids and sdt solutions and reatively high
resstance to dkalis.

Glass gets etched by hydrofluoric acid and concentrated Phosphoric acid and corroded by hat
concentrated aqueous NaOH solution. Condant dternation of acid and dkaine environments
increases corrosion.



The chemica resstance of Boroslicate 3.3 glass is specified by the DIN SO 3585 gandard and is
evduaed precisdy by the internatiordl standard testing methods defined by 1SO and DIN 1SO
sandards. Chemica resistance of Boroslicate 3.3 glass

Hydroalytic resstance at 98 °C : Hydrolytic Resistance grain class1SO 719-HGB1
(in accordancewith SO 719)

Hydrolyticresstanceat 121 °C : Hydrolytic Resistance grain class1SO 720-0HGA1
(in accordance with 1 SO 720)

Acid Resistance : Sodium oxide (NaO) < 100 ug per 1 dm? of
(in accordancewith 1SO 1776) glasswhen the glass“asa material” istested
(including preliminary acid treatment)

Effects of a boiling aqueous solution of : Alkali resistanceclass| SO 695-A2 or better mixed alkalis
(in accordance with | SO 695)

Physical Properties

The physical properties of Borosilicate 3.3 glass, are shown below, as per 1SO 3585 standard.

Mean coefficient of linear thermal expansion (1SO 7991) A20/300 = 3.3x10°K™?
Density ? = 223gom?
Thermal conductivity (at 100 °C) w = 12wWmik?

0.8kJKgiK™

Mean Specific heat capacity at constant pressurecp
between 20 and 200 °C

M echanical strength

The mechanical properties and service life of products made from Boroslicate 3.3 glass are largely
determined by the condition of the surface, especidly its finish & integrity , i.e the depth of
damage to the surface in handling and secondary hest treatment.

Scratch hardness of glasson Mohs scale = 6
Allowabletensile stresswith flame polished surface without = 10Mpa
any scratch or damage or alteration during service.

Allowabletensile stresswith grounded = 7Mpa

or flame polished surface where alteration
and scratches are possible during service.

Allowable compressive stress = 100 Mpa



The glass sysem is designed as per BS EN 1595 , EN PED 97/23/EC , AD2000 Merkblatt &
ASME Sec. VIII Div.1 and the permissble internd working pressure (MAWP) depends on the
nomina diameter of the glass components and on working temperature. In case of assembled units
comprisng of vessds filters, heat exchangers, efc. the overdl permissble internd pressure is
limited by the lowest pressure, which one of the components of the assembly can withstand.

Boroslicate glass retains its mechanica drength over a range of temperature and will deform only
a temperature, which approach its drain point. The practical upper limit for operating temperature
is much lower and is controlled by the temperature differentids in the glass surface, which depends
on the extend surroundings too. Provided boroslicate glass is not subject to rgpid changes in
temperature, creating undue therma shock, it can be operaied safety a temperatures up to 250 °C.
The high resstance of products made from Boroslicate 3.3 glass to sudden changes of temperature
- their heat resstance - is due to a low coefficient of linear therma expandon, a redivey low
modulus of tendle dadicity E and reatively high thermad conductivity. It must be redized that
assembled plants are composed not only of boroglicate glass, but dso have other materids such as
PTFE the recommended max. operating temperature is 200°C. Operating temperatures may have to
be modified so as to compensate for the effects of other factors such as pressure, therma cydling,
rapid hegting cooling c.

The degree of thema shock (usudly defined as sudden chilling or heeting), which it can withstand
depends on many factors such as dresses due to operating conditions, stresses imposed in
supporting the equipment, the wal thickness of the glass. It is therefore undesirable to give sudden
temperature changes. But up to 120 °C can be accommodated.

At sub-zero temperature, the tensle srength of boroslicate glass tends to increase and equipment
can be used with safety at temperatures as low as -50°C.
Our technicd cdl would be glad to furnish you any other information you might be looking for.

Please contact us a consult@bizvaluer esour ces.com for this.

We can supply you totd assembled pilot plants desgned and engineered as per your requirements.
Also dl components for plants are avalable in the mgor desgns prevadent in the internationa
market. You can have a look a the components & equipments, which are avalable as standard
products by following the links given from this page.



We drictly adhere to internationdl standards & Sound Engineering Practices (SEP) for the design,
fabrication, assembling & testing of our products. For properties of glass we follow DIN 1SO 3585,
for tolerances & compatibility of parts we follow DIN 1SO 3587 & 4704. For general design & testing
we follow BS EN 1595 ; relevant CE Directives like EN PED 97/23/EEC , Machine Directive,

LVD, EMC ; AD2000 Merkblatt ; ASME Sec. VIII Div.1 and for pressure testing criteria we
follow ASME Sec VIII, UG-99 or 100.

GMP reguldions cdl for specid care in both the planning and sdection of the components together
with the materids of congruction used for them, a desgn without any dead space, which ensures
that components drain fully and can be deaned eesly and effectively. We fully comply with such
requirements by maintaning the shape of the components, the way they are inddled and sdection
of suitable vaves Where the externd surfaces of complete assemblies have to comply with clean
room requirements, gppropriate stainless sted coupling and support materid can be supplied.

Our Standard glass flange buttresses VS AF E are especidly engineered flat type and affects a
highly rdiable flange joint againgt leskages & breskages We dso produce high qudity flange
buttresses as per dl other prevaent international makes avalable in the market and thus can supply
gpare partsfor units & plants of al other makes too.



(1) STANDARD COMPONENTS

PIPELINE COMPONENTS

VALVES

VESSELS

STIRRER & BATHS

HEAT EXCHANGERS

COLUMN COMPONENTS

STRUCTURE & SUPPORTS

COUPLINGS
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Pipeline compopents
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Pi pe Secti ons

s ]

& 1

DN 15(0.7) 25(1) 40(1.5) 50(2) 80(3) 100(4)
Length L :
75(3.0) PSO7/75 | PS1/75 - - - -
100(4.0) PS07/100 | PS1/100 | PS15100 | PS2/125 - - !
125(5.0) PS07/125 | PS1/125 | PS15125 | PS2/125 | PS3/125 -
150(6.0) PS07/150 | PS1/150 | PS15150 | PS2/150 | PS3/150 | PS4/150 ;
175(6.9) PSO7/175 | PS1/175 | PS15175 | PS2/175 | PS3/175 | PS4/175
200(7.9) PS07/200 | PS1/200 | PS15200 | PS2/200 | PS3/200 | PS4/200
300(11.8) | PS07/300 | PS1/300 | PS15/300 | PS2/300 | PS3/300 | PS4/300 : :
400(15.8) | PS07/400 | PS1/400 | PS15400 | PS2/400 | PS3/400 | PS4/400
500(19.7) | PS07/500 | PS1/500 | PS15/500 | PS2/500 | PS3/500 | PS4/500 i
700(27.6) | PS07/700 | PS1/700 | PS15/700 | PS2/700 | PS3/700 | PS4/700
1000(39.4) | PS07/1000| PS1/1000 PS PS2/1000 | PS3/1000 | PS4/1000
1.5/1000 ;
1500(59.0) | PS07/1500| PS1/1500 PS PS2/1500 | PS3/1500 | PS4/1500
1.5/1500
2000(78.7) | PS07/2000| PS 1/2000 PS PS2/2000 | PS3/2000 | PS4/2000
1.5/2000
3000(118.0) - PS 1/3000 PS PS2/3000 | PS3/3000 | PS4/3000
1.5/3000
DN 150 (6) 225 (9) 300 (12) 450 (18) 600 (24)
Length L
75(3.0) - - - -- -
100(4.0) - - - - -
125(5.0) - - - -- -
150 (6.0) PS 6/150 - - -- -
17569 | PS6/175 - - - -
200(7.9) PS6/200 | PS9/200 -- -- --
300(11.8) PS6/300 | PS9/300 | PS12/300 | PS18/300 --
400(15.8) PS6/400 | PS9400 | PS12/400 | PS18/400 -
500/19.7) PS6/500 | PS9/500 | PS12/500 | PS18/500 | PS24/500
700(27.6) PS6/700 | PS9/700 | PS12/700 | PS18/700 --
1000(394) | PS&/1000 | PS91000 | PS12/1000 | PS18/1000 | PS24/1000
1500(59.0) | PS&/1500 | PS9/1500 | PS12/1500 | PS18/1500 | PS 24/1500
2000(78.7) | PS&2000 | PS9/2000 | PS12/2000 | PS18/2000 -
3000(118.0) | PS6/3000 - - -- -




Spacers

Catref [ SS07/5 | SS07/10 [ SS07/15 | SS07/20 | SS07/25
15(0.7) 15(0.7) 15(0.7) 15(0.7) 15(0.7)
5(0.2) 10(0.4) 15(0.6) 20(0.8) 25(1)
Catref | SS15 | sswi0 | ss115 | ss120 | ssw2s
25 (1) 25 (1) 25(1) 25 (1) 25 (1)
5(02) | 10(04) 15 (0.6) 20 (0.8) 25 (1)
Catref [ SS1.5/5 [ SS1.510 [ SS1.5/15 | SS1.5/20 | SS1.5/25
40(15 | 40(15) 40(1.5) 40 (15) 40 (15)
5(0.2) 10 (0.4) 15(0.6) 20 (0.8) 25 (1)
Catref | ss2/5 | ss2/10 | ss2/15 | ss2/20 | sS2/25
50 (2) 50 (2) 50(2) 50 (2) 50 (2)
5(02) | 10(04) 15 (0.6) 20 (0.8) 25 (1)
Catref | SS3/10 [ SS3/15 [ SS3/20 | SS3/25
80 (3) 80(3) 80 (3) 80(3)
10 (0.4) 15 (06) 20 (0.8) 25(1)
Catref | SS4/10 [ SS4/15 | SS4/20 | Ss4/25
100 (4) 100 (4) 100 (4) 100 (4)
10 (0.4) 15 (0.6) 20 (0.8) 25(1)
Catref | SS6/10 | SS6/15 | SS6/20 | SS6/25
150 (6) 150 (6) 150 (6) 150 (6)
10 (0.4) 15(0.6) 20 (0.8) 25(1)
PTFE Spacers
DN 25 40 50)
e
L | Cat Re. Cat.Ref. Cat. Ref. l [ ' L
5 SST1/5 SST1.5/5 SST2/5 .
10| SSTY/10 SST1510 SST2/10
15 SST1/15 SST1.5/15 SST12/15
20| sstv20 SST15/20 SST2/20
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Pi pe Reducers

Catref | PR 1/07

DN 5(1) R

DN1 15 (0.7) — - ———
L 75(3) |

Catref| PR 1507 | PR 1507

DN 20(15 | 500 '
DN1 | 1507) | 40(15)
L 100(4) | 100(4)

Catref PR2007 PR21 PR215 |
DN | 50(2) | 502 | 5002
D1 | 1507) | 25(1) | 40(15)
L | 100(4) 100(4) | 100(4)
Catref PR¥1 PR3IL5 PR32
DN | 803 | 80(@3 80 (3)
DN1 | 25(1) @ 40(15) @ 59(2
L 125(5 | 125(5) | 125(5)

Catref  PR41 PR415 PR42 PR43
DN 100(4) | 100(4) | 100(4) @ 100(4)
DN1 | 25(1) | 40(1l5 | 50 @ 80(9
L 1506) = 150(6) | 150(6) = 150(6)

Cairé PR61 PR615 PR62 PR63 PR6A4
DN | 150(6) | 150(6) 150(6) @ 150(6) | 150(6)
DN1 | 25(1) & 40(15 502 @ 8@ | 100(4)
L 200(8) | 200(8  200(8) | 200(8 | 200(8)

Catref  PRY1 PRYL5 PR92 PRY3 PR94 PRY6
DN | 2259 | 259 | 2509 | 225(9) | 225(9) | 225(9)
DN1 | 25(1) & 40(15 @ 50(2 | 80(3) | 100(4) | 150(6)
L 250(10) | 250(10) | 250(10) | 250(10) & 250(10) | 250(10)

Catref PR121 PR PR122 PR123 PR124 PR 12/6 PR 12/9
12/15

DN 300(12) 300(12) 300(12)(300(12)  300(12) 300 (12) 300 (12)

DN1 @ 25(1) | 40(15) @502 @ 800 100 (4) 150 (6) 225(9)

L 300(12) 300(12 [300(12) 300(12) 300 (12)) 300 (12) 300 (12)

Catref PR181 PR18/3 PR184 PR186 PR189 PR18/12
DN | 450(18) | 450(18) | 450(18) | 450(18) | 450(18) | 450(18)
DN1 | 50(2 | 80(3) @ 100(4) @ 150(6) | 255(9) | 300(12)

L | 375(15 @ 37(15) | 375(15) | 375(15) | 375(15) | 375 (15)

Catref | PR24/15| PR24/2 | PR24/3 | PR24/4 | PR24/6 | PR24/9 | PR24/12 | PR 24/18

DN 600(24) | 600 (24) | 600 (24) | 600(24) | 600(24) | 600(24) | 600(24) | 600(24)
DN1 4002 | 5002 | s0@ | 1004 | 15006 | 2250) | 300(12) | 450(18)
L 400(16) | 400 (16) | 400 (16) | 400(16) | 400(16) | 425(17) | 425(17) | 450(18)
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i pe Bend

Catref | PB90/07 | PBOO/1 | PB90/15 | PB90/2 | PB 90/3 | PB90/4
DN 150 (6) 25(1) 40 (15 50(2) 80 (3 100 (4)
L 50 (2 100 (4) 150 (6) 150(6) | 200(8 | 250(10)
Type A A A A B B
Cat ref PB 90/6 PB 90/9 PB 90/12
DN 150 (6) 255(9) 300(12)
L 250(10 375(15) 450 (18)
Type B B B
U Bend
Catref | PU/O7 PU/1 PU/15 PU/2 PU/3
DN 15(0.7) 25(2) 40 (15) 50 (2) 80(3)
L 75(3) 150(6) 17 (7) 175(7) | 225(9)

U Bend wth Bottom CQutl et

Catref | PUIO7 PU/L PU/L5 PU/2
DN 15(0.7) (1) 40 (15) 50 (2)

L 1256 | 250(10) | 275(11) | 255 (1)

L1 75(3) 150 (6) 15(7) | 175(7)

TYFER

DN

15



’l pe Equal Tee

Cat ref PTL/A PTL/15
DN (1) 40 (15)
L 100 (4) 150 (6)

’i pe Unequal TEE

Cat ref PTU 1/07
DN 25(1)
Cat ref PTU 31 PTL) 315
DN 80 (3) 80(3)

PTL/2
502
150(6)

PTL) 32
80(3)

DM

1

l }

|
I_ ..... - —
DN 5

| L
! [
\ 2 R |
;.._l___.J

16




L 250(9) 250 (9) 250(9) 300 (12)
L1 110 (4.4) 125 (5 125(5) 150 (6)
i _UN
Y]
DM 1 I
SO e N L o |
R
|
.y -
bes: i et
Catréé  PTU61 = PTU6L5 = PTU62 PTUG3  PTU 64
DN 150 (6) 150(6) 150 (6) 150 (6) 150 (6)
DN1 25(1) 40 (15) 50 (2) 80(3) 100 (4)
L 250(9) 250(9) 250(9) 300(12) 300(12)
L1 150 (6) 150(6) 150 (6) 175(7) 200 (8)
Catref PTUY1 PTU91L5 PTU92 PTU93 PTU94 PTUY96
DN | 225(9) 225(09) | 2259 | 2250Q) | 225(9) | 225(9)
DN1 = 25(1) 40 (1.5) 50 (2) 80(3 | 100(4) & 150(6)
L 30012 300(12) 300(12) | 300(12) | 450(18) | 450(18)
L1 | 185(75) @ 185(75) | 185(7.5)  210(84)  250(10) & 275(11)
Catref| PTU12/15 | PTU 12/2 | PTU 12/3 | PTU 12/4 | PTU 12/6
DN 300(12) | 300(12) | 300(12) | 300(12) | 300(12)
DN1 | 40(15) 50 (2) 80 (3) 1004 | 150(6)
L 400 (16) | 400(16) | 400(16) | 400(16) | 450(18)
L1 230(9) 2309 | 23009 | 275(11) | 2m(w)
Catref | PTU18/3 | PTUN18/3 | PTU 18/4 | PTU 186 | PTU18/9
DN | 450(18) 480 (18) 450(18) | 4s0(18) | 450(19)
DN1 80(3) 80(3) 100 (4) 150 (6) 150 (6)
L 400 (16) 400 (16) 400(16) | 600(20) | 800(32)
L1 | 320(128) | 0(128) | 30 (128) | 380(15) | 400(16)
Catref PTU24/4 PTU24/6 PTU249 = PTU24/12
DN 600(24) | 600(24) | 600(24) 600 (24)
DN1 100 (4) 150 (6) 225 (9) 300 (12)
L 600 (24) | 600 (24) 800(32) 800 (32)
L1 450(18) | 450(18) | 525(21) 525 (21)
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Y' Pieces

Catref[ PY/O7 | PY/L | PYA5[ PYR2 PY/3 PY/4
DN | 1507 | 25() |4015 | 502 | 0@ 100 (4)
L | 1004 | 200(8) | 180(7) | 205(8) | 255(10) | 355(14)
L1 | 2009 | 2009 | 25(1) | 30(1.25) | 40(16) | 55(2.25)
-qual Cross
Catref| PX/07 | PX/1 | PX/15 | PX/2 | PX/3 | Pxi4 | PX/6
DN [ 1507 | 25(1) | 40(15) | 50(2) | 803 | 100(@) | 150(6) I ToN
L 50(2) | 100(4) | 150 (65) | 150(6) | 200(8) | 250 (10) | 300(12) i
DN ) | L DN
ST !__._ =
) 1 ~
l
DN
L L
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dose Connectors

Cat ref PHC07/.4 PHC 07/5
DN 15(0.7) 15(0.7)
D 10 (0.4) 13(05)
L 50 (2) 50(2)
Cat ref PHC 1/5 PHC 1/.75 PHC 1/1
DN 25(1) 25(1) 25(1)
D 13(05) 20(0.8) 25(1)
L %0 (35) 90 (35) %0 (35) -
Catref  PHC 155 | PHC158 PHC151 PHC 1515
DN 40 (15) 40 (15) 40 (15) 40 (15)
D 13 (05) 20(08) 26 (1) 40 (1.5)
L 100 (4) 100 (4) 100 (4) 100 (4) -
Cat ref PHC 2/.8 PHC 2/1 PHC 2/15 PHC 2/2
DN 50(2) 50 (2 50 (2) 50 (2)
D 20(08) 26 (1) 40 (15) 50 (2)
L 100 (4) 100 (4) 100 (4) 100(4)
*D isbore of mating hose.
’ pe Cl osures
Catref | PBE/O7 | PBE/1 | PBE/LS5 | PBE/2 | PBE/3 | PBE/4
DN [1507) [ 5@ | 40015 | 502 | 803 | 100(4)
L |40@s | 0@ | 5@ | 03 | 1004) | 125(5)
Catref | PBE/6 | PBES | PBE/12 | PBE/I8 | PBE/24
DN | 150(6) | 225(9 | 300(12) | 450(18) | 600(24)
L 125(5) | 150(60) | 150(6) | 250(10) | 250(10)
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Li ne Val ves

Drai n Val ves

Angl e Val ves

Vacuum St opcocks

Di aphragm Val ves

Fl ush Bottom Val ves

Non Return Val ves

Valves




i ne Val ves

Cat ref PVO7 PVl PV15/1 PV15 PV2
DN 15(0.7) 25 (1) 40 (15) 40(15) 50 (2)

L 175(6.9) 175(69) | 225(885) | 225885 | 300(11.81)
H 175(6.9) 175(6.9) 175(69) | 200(7.85) 220(8.65)
d 18(0.7 18(0.7) 18(0.7) 26(102) 38(15)

Max. Working 35(51) 35(51) 35(51) 35(51) 35(51)

Pressure
Kg/emg*(psig)

yain Val ves

Cat ref PVD1 PVD 151 PVD 15 PVD 2
DN 2501 40 (15) 40 (1.5) 50(1)
d 18(0.7) 18(0.7) 26 (1.02) 38(1.5)
L 175(6.9) 225(8.85) 225(8.85) 300(11.8)
H 175(6.9) 225(8.85) 225(8.85) 225(8.85)
Typeof buttressend Hat Flat Flat Flat
Max. Working
Pressure 35(5)) 35(5)) 35(5)) 35(51)
Kg/emy(psig)

21



Angl e Val ves

Cat ref DN DN1 d L H Degree
PVE 1 25 5 18 | 100 175 R0
PVE 1/80 25 s 18 | 100 175 80
PVE 15 40 40 2% | 150 200 D0
PVE 2 50 50 3B | 150 220 0

'acuum St opcocks

Cat. Ref. DN D | d L Type
VST1 25 11 | 10 150 A
VST 15 40 11 | 10 150 A
VSTR 1 25 11 | 10 150 B
VSTR15 40 11 | 10 150 B




I aphragm Val ves

Cat. Ref. DVS1 DVS15
D 351 40 (15)
L 162 (6.4) 185 (7.25)
L1 502 55 (2.25)
L2 90 (35) 115(45)
Max. Working
Pressure 35(51) 35(61)
Kgemg'(psig)

1l ush Bottom Val ves

cat. Ref.| BAL 15 BAL 2

DN 40(15) 50
DN1 25(1) 40(15) R R

L 260(102) | 260(102) o R ==
L1 105(4.2) 105(4.1) —-ﬁﬁl d Tl

B 190(7.5) 190(7.5) i o

d 26(1) 38(15)

B

LiIH

B

l-ﬂilsm
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Vessels

Singl e Neck with
Bott om Qut | et

Two Neck with Bottom
Qut | et

Three Neck with Bottom
Qut | et

Four Neck with Bottom
Qut | et

Five Neck with Bottom
Qut | et

Reacti on Vessel
Cylindri cal

Ther nonmet er Pocket

24



ngle Neck with Bottom Qutl et

Cat. Ref Nominal Capacity L DN DN1
VA S5 5L 375 40 25
VA 10 0L 450 40 25
VA 20 2L 525 80 25
VA 50 50L 725 100 40

VA 100 100L 85 150 40
VA 200 200 L 1075 225 40

M Neck with Bottom Qutl et

Cat.Ref. VS50/B VS100/B VS200/B
D 100 (4) 150 (6) 225(9)
D1 40 (15) 40 (15) 40(15)
D2at 10 40 (15) 40 (15) 40 (1.5)
L 735 (29) 825 (325) 1080 (42.5)
Nom. Cap. (lit.) 50 100 200
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iree Neck with Bottom CQutl et

Cat. Ref. Nominal Capacity L |[DN |DN1|DN2
VSM 5 5L 425 140 | 5 25
VSM 10 0L 50|40 | 5 | 25
VSM 20 20L 55|18 | 5 25
VSM 50 50L 825 |100 | 40 40 DN 2
/SM 10C 100L 925 |150 (| 40 40
/SM 20C 200 L 11751225| 40 40
our Neck with Bottom Qutl et

;at. Ref. | Nominal Capacity | L |[DN|DN1|DN2|DN3
VSPL 5 5L 25140 B | 5| L0
/SPL 10 0L 5040 5| 5 | 40
/SPL 20 2L 55180 5| 5| 0
/SPL 50 0L 825 |100f 40 | 40 | 100
'SPL 10C 100L 925 |150| 40 | 40 | 100
'SPL 20C 200 L 1175(225| 40 | 40 | 100
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ve Neck with Bottom Qutl et

>at. Ref. | Nominal Capacity L |[DN]DN1[DN2[DN3
Va5 5L 425 140 | 25 25 40
VSL 10 10L 500 |40| 25 | 25 |
VSL 20 20L 575 |s0| 25 | 25 |
VSL50 50L 825 |100| 40 | 40 | 100
VSL 100 100 L 925 |150| 40 | 40 | 100
VSL 200 200 L 1175|225 | 40 | 40 | 100
Reacti on Vessel Cylindrical
"
|
l
| L
q/ .r“
1 . 1 _1
Cat. VZ56 | VZ106 | VZ 209 | VZ 30/12| VZ 50/12 | VZ 100/18 | VZ 150/18| VZ 200/18 | VZ 400/24
Ref.
DN | 150(6) | 150(6) | 225(9) | 300(12) | 300(12) | 450(18) | 450(18) | 450(18) | 600(24)
DN1 | 25(1) | 25(1) | 25(1) | 40(15) | 40105) | 40(15) | 40(L5) | 40(15) | 40(15)
L [460(18.1)| 700(29 |750(29.5)| 635 (25) | 915(36) | 900(36) | 1400(56) | 1500(60) | 1650(66)
L1 | 60(24) | 60(24) | 60(24) | 65(25) | 65(25) | 6525 | 6525 | 6525 | 6525
ominal
Cap. 5 10 20 30 50 100 150 200 400
(lit.)
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1er nonet er

Pocket

Cat. Ref. | TP1/100 TP1 TP1300 | TPL5
DN 25(1) 25(1) 25(1) 25(1)
L 100 (4) 140(55) | 330(13) | 140(55)
L1 50(2) 50 (2) 50(2) 50 (2)

Stirrers, Drives, Heating Cooling Units

28
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Stirrers with Tefl on Heati ng Bath
Bl ades

Cool i ng Bath

Vortex Stirrers

Vessel Hol der

Propeller Stirrers

Vessel Hol der Ring

Chuck & seal Assenbly
with Tefl on Bell ow and Dip Pipe
Pl at e

Stirrer Drive Motor

Chuck wi th Mechani cal
Seal

Heati ng Mantl e

irrers with Tefl on Bl ades

Cat. Re. Vessel L 1 L2 13 d D d
STB20 20 800 | 350 25 | - |25 100

STB50 50 1050 @ 350 25 | 200 | 47 @ 120

STB100 100 1200 | 350 | 30 | 250 | 47 @ 175

STB200 200 1500 | 3O | 30 | 35 47 | 200 i

-

ytex Stirrers
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Cat. Ref STV50 STV100 STV200
vessel size 50 litre 100 litre 200 litre
Resctionvesselsize | vzaviz | vzson2 | vziows
d %5 (3.75) 140 (5.4) 190 (7.5) :
d1 50 (2) 65 (2.5) 70 (2.75)
L 1060 (40) | 1200(47.25) | 1500(59) :
L1 400 (16) 400 (16) 400 (16) ! L
|
|
\_I,j
(%) 1 T $l2
sl
£
= |
N
b B
opeller Stirrers
Cat. Ref. V essel L L1 [ 2] d| D
STP50 50 1050 | 400 | 20 | 47| 95
STP100 100 1200 | 400 | & | 47 | 145 }
STP100 200 1500 | 400 | 65 | 47 | 210 .'
|
| #
i :
|
"
g l
T Tha

uck & seal Assenbly with Teflon Bell ow and Pl ate




JMBINED CHUCK
b STEADY —e=!

BEARING
i g L1

CLAMP —H e
{AFT SEAL

AL PLATE I

REDUCER

luck with Mechani cal Seal

ating Mantl e
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ating Bath

at. Ref, | Vesselsize | d | L | Watts | HTA Vessel HTA Caoils
BH 20 20L 430 [ 340 | 21500 0.25 0.4
SBH50 50 L 615 | 415 | 2x2000 05 0.6
3BH100 100L |720]535 | 2x3000 0.7 1
38H200 200L |900(620| 2x4000 1 15
»ol i ng Bat h
Cat. Ref. Vessel d L BT
Size ol
BHC20 20L 480 | 340 O
BHC50 50L 615 | 415 ¥
BHC100 100L 720 535 |
BHC200 200L 900 620 l
L
"M.__ |
| L
h—— d




3ssel Hol der
Cat.Ref. | VSS20 | VSS50 | vSS100 [ VSS 200 = "
Vess size 20L 50L 100L 200L . i
D(PCD) | 330(13) | 405(16) | 410(164 | 700(255)
ST
1
(.
3ssel Hol der Ring
Cat. Ref. VSS5 VSS 10 TR kv O
Vessd Sze 5L 10L f’g T
C(PCD) 248 (9.75) 318 (12.5) ]I _
Vg \w
rnfllt_ - — _j n_-'
W _.__.".
\\:\\\h" -__-_-,__-:’-:f;
DM 1
L1
DN 1
L
- b
p Pi pe




it.ref.| DP100 [ DP330 | DP450 [ DP510 [ DP635 | DP 750 | DP 850 | DP 1000 | DP 1300
D |40(15) |40(15) | 40(L5) |40(L5)|40(L5) | 40(15) | 40(15) | 40(15 | 40(15)
D1 | 50 | 50 | 0 | 50| 50| 50 | 30 | 30 (1)
d | 30 | 50| 50 | 50| 50| 50 | 50 | 50 25(1)
L | 100(4) |330(13)|450 (17.75) | 510 (20) | 635 (25) | 750 (29.5)| 850 (33.4) | 1000 (39.4) | 1300 (51.1)
L1 |115(45) |115(45)| 11545 |11545)|115@45)| 11545) | 115(45) | 115(45) | 115(45)

irrer Drive Mbtor

Cat. Ref.

HP

RPM

FSD.5

05

192




1) Shell & Coil Type

(A) Condensers

(B) Boi |l ers

(© Heat Exchangers

(D) Product coolers

2) Shell & Tube Heat Exchangers

yndenser s




OM

LU

DN

'%N‘]

d

DN 1

at |

TYPE-A TYPE-B TYPE-B
Cat. Ref. HE 152 HE 2/3 HE 3/3 HE 4/5 HE 6/10
e (ft?) 02(2) 03(35) 0.3(35) 05(5) 1(10)
om? (inf) 45(0.7) 5(0.8) 5(08) 30(4.68) 52 (8)
kg (Ib) 091 17(3.75) 17(375) 454 (10) 6.8 (15)
litre 1 15 15 45 9
L mm (in) 610 (24) 610(24) 610 (24) 610(24) 610 (24)
L1 mm (in) 100(4) 100 (4) 100 (4) 100(4) 100(4)
DN mm (in) 40(15) 50(2) 80 (3) 100(4) 150(6)
DN1mm Tosuitelémm | Tosuitel6mm | To suite 16 mm| To suite 19 mm 25(2)
bore hose borehose bore hose bore hose
Type A A A A B
Cat. Ref. HE 6/15 HE 9/25 HE 12/25
m*(ft9 15(15) 2.5(25) 2.5(25)
cm?(irf) 52(8) 132 (205) 210(325)
kg (Ib) 10(22) 14(30 21 (45)
litre 1 24 38
L mm (in) 850 (33.6) 800(32) 610 (24)
L1mm in) 100 (4) 100 (4) 125(5)
DN mm (in) 150 (6) 225(9) 300 (12)
ODN1mm(in) 25(1) 25(1) 25(1)
Type B B B




Cat. Ref. HE 12/40 HE 18/60 HE 18/80 HE 24/120
m(ft9) 4 (40) 6(60) 8(80) 12 (120)
am?(irf) 258 (40) 820(127) 820 (127) 1520 (236)
kg (Ib) 30 (64) 45.4(100) 54 (120) 122 (270)
litre 40 100 107 265
L mm (in) 900 (35.4) 760 (30) 915(36) 1250 (49.2)
L1 mm (in) 125(5) 150 (6) 150 (6) 300(12)
DN mm (in) 300 (12) 450 (18) 450(18) 600 (24)
N1 mm (in) 25(1) 40 (15) 40 (15) 50(2)
Type B C C C
Boi |l ers
DN
: DN | r A
L1 -
J‘_#l DNEE: o2
DN 2 J [ ON 2
L L
=, ﬁ“ oN1 DN14¢L1#
TYPE-A TYPE-B
at. Ref. [DN[DN1[DN2| L [ L1 [Type] Actual |FreeCross| Jacket Cap.
HT.A.m. | Areacm. Litre
HEB4 [100] 5 | 25 [375[100] A 0.15 0 2
1EB4/4 |100| 100 | 25 |400|100| B 0.15 20 3
HEB6 |150| 40 | 25 [450|100]| A 0.35 50 5
1EB6/6 |150| 150 | 25 |500]|100| B 0.35 50 7
HEB9 |225| 40 | 25 |700|100| A 1.00 150 16
1EB9/9 |225| 225| 25 |700|100| B 1.00 180 20
EB12/12 | 300| 300| 25 |700125| B 1.30 330 40
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mer si on Heat Exchanger

i

e —

—] L
=)
]
—+— DN
=)
=y
L
DN 2 DN ZJ
DN 1 ;
P
Cat. Ref. HEM4 HEM®6
s Szes litre 20 50, 100 & 200
gt transfer area m?(ft) 0.15 (15) 05 (5)
ster throughput & 2.1 kg/em?  I/h (UK gal/h) 1364 (300) 1364 (300)
aX steam pressure kglemq(1bf/ind) 35 (50) 35(50)
sl opening mm (in) 2.7 (40) 2.7 (40)
DN 100 (4) 150 (6)
DN1 40 (15) 40 (1.5)
DN2 25 (1) 25 (1)
L 130 (9) 175 (7)
L1 255 (10) 200 (8)
‘oduct cool ers
Cat.Ref. |DN|[DN1|DN2| L |HTA m?
HEFVL [ =0 | = | 16 [450 0.1 i =
HEFY2 | 50| 25 | 16 |600 0.2 ' 1
HEFY3E | 80| 25 | 16 |600| 0.35 { on2
HEFY5 |10| 25 | 19 |600 05
HEFV10 |150| 25 | 25 |600 0.7
HEFUY15 |150| 25 | 25 | 80| 125

DN

™
HHH H-

DN 1




Shel| & Tube Heat Exchangers

L2 Py
DN 2 !J-.DN 3
DN1 O DM Glass shell
DM 1 DN 2
Hs . T 7S = T s

= 3 = ——————= =7

[ | B L

L . - — - >

N1 N2

DN 1

Metal shell

etal Shell s N1 DN 1

ell & Tube heat exchangers offer large surface area in combination with efficient heat transfer and compactness. These
»widely used in industries for various duties like cooling, heating, condensation, evaporation etc.

lient Features :

Jniversal corrosion resistance an excellent alternative to expensive MOCs like graphite, hastelloy, copper titanium, tantalum and
Ier exotic metals.

=xcellent heat transfer as fouling does not occur on smooth glass surfaces.
=lexibility of installation vertical/horizontal.

Zasy replacement of tubes for repair and cleaning.

Available in wide range of HTAs.

Zase of installation due to light weight.

Economical.

Suitable for applications where large HTAs are required in limited space.
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nstruction Features :

e glass tubes are sealed individually into PTFE tube sheet with special PTFE sockets and packing. This unique ferrule type
aling arrangement permits easy replacement and cleaning of tubes. Baffles on shell side ensure improved heat transfer by
reased turbulance. Further details of construction an be seen in the diagram.

PE:
ree basic versions are available :

InAal Chall

3G Glass

el Glass

vIG Steel/FRP

nensional Specifications :

AMadbmvial ME N Aacrmmbviiabim-
Tiitha
Glass
Glass

Glass

Hoadar
Glass
Steel/FRP
Glass

(&3
RGG
1]
JMI i
TUBE  ——— —F
BUNDLE = : t =
L & |
RMG

Nty

For heat transfer between two
For heat transfer between

For heat transfer between



) 125 125 125 125
j 1980 2580 3180 3780

50
0. 0of Tubes 37
0. of Baffles 11 15 19 23

nge Of Applications :

175
2000

175 175 175 175 175 175
2600 3200 3900 1930 2530 3330
60 7
73 151
9 13 5 7 °)

-40Cto150C.

Permissible temperature range for both shell & tube sides
Maximum permissible temperature difference between shell & tube sides - 120 C.
All sizes & modes are suitable for full vacuum on both side. Maximum limiting pressures are tabulated here below :

lodel Side
SG Shell
Tube
SM Shell
Tube
B Shell
Tube

2.0
2.0

O
v o

D¢
ou

Maximum Permissible Pressure Range, Kg/cm2(g)
150DN

225DN

1.0
1.0

.
uo

.
ow

300DN
10
10

10
35

3.5
1.0

The above ranges of applications are admissible limiting values. In actual practice we can recommend the right selection on the
basis of prevalent temperature— pressure parameters.

Performance & Design Data :

The particular advantage of shell & tube heat exchanger is high heat transfer performance. The relation between heat transfer and
velocity of flow can be easily seen in the diagram. On receipt of the operating data from client the most favourable shell and tube
heat exchanger is selected. This accurate design combined with most reliable quality assurance ensures economy and operational
reliability for the user. For approximate sizing some typical heat transfer coefficients are given here below :

Media Use
Steam water condensation
Water - water cooling

Water - water cooling

41

Overdl Heat Transfer Coefficient (U-Vaues)

kcal/m“hrk

350-550

250-350

30-60

W/m<k

410640

290-410s

35-710

175
3930

11



Colump Components

Col umm Spray Feed Pipe (ring
Secti ons sparger)
Packi ng Col um Adapt er
Support

Refl ux Di vider (Manually
Raschi ng Ri ng oper at ed)
Spray Feed Ref | ux Di vi der
Secti on (Magnetical ly operated)
Col unn Feed Magnet & Ti ner
Pi pes

Li qui d Sea

42



| um Secti ons

DN

3
L1
v
Cat. Ref. CS 3/1000 CS 4/1000
D 80(3) 100 (4)
L 1000 (39.4) 1000 (39.4)
L1 100 (4) 125 (5)
Cat. Ref. CS6/1000 CS9/1000 CS12/1000
D 150 (6) 225(9) 300 (12)
L 1000 (39.4) 1000 (39.4) 1000 (39.4)
L1 125 (5) 125 (5) 125 (5)
Cat. Ref. CS 18/1000 CS 18/1500
D 450 (18) 450(18)
L 1000 (39.4) 1500 (59)
L1 155 (6.1) 155 (6.1)




| unm Section with Ther noneter Branch
Cat. Ref. CSTN 3/1000 CSTN 4/1000
DN 80 (3) 100 (4)
DN1 25(1) 25(1)
L 1000 (39.4) 1000 (39.4)
L1 145(5.75) 145 (5.75)

Sat. Ref. CSTN 6/1000 CSTN 9/1000 CSTN 12/1000
DN 150 (6) 225(9) 300 (12)
DN1 25 (1) 25 (1) 25 (1)

L 1000 (39.4) 1000(39.4) 1000 (39.4)
L1 145(5.75) 145 (5.75) 150 (6)

Sat. Ref | CST 18/1000 CST 18/1500
DN 450(18) 450 (18)

DN1 25(1) 25(1)
L 1000 (39.4) 1500 (59)
L1 155 (6.1) 155 (6.1)

icki ng Support

DN 1

M




.at. |{DN| L | Cross Max. Minimum | Type
'ef. Section |Load Kgs | Packing Size
Area

P3| 8|10 45% 10 12 A
P4 | 10| 12 5% 15 15 A
P6 | 10| 12 55% 30 25 A
PO |25 19| 6% 50 25 A
P12 | 300 | 19 65% 75 25 A
D16 | 400| 70 0% 150 25 B
D18 | 450 | 0 | 0% 200 25 B
2241 600| B 0% 300 40 B
ass Rasching Ri ngs

Cat. Ref. FC15 FCB25 FCB40 FCB50

Nom diamm( 15(0.5) 250 40 (15) 50 (2
Wt/Litre (kg) 044 0.27 0.29 0.32

ray Feed Section
Cat. Ref. FR4 FR6 FR9 FR12

D 1004 | 15006 | 225(9 300 (12)

D1 A1) 25 25(1) A1)

d 2(0.08) 2(08) 2(0.8) 3(0.118)
lo. of holes 20 7 27 30

L 250(9.8) | 250(9.8) | 250(9.8) | 300(11.75)

L1 1250 | 12509 | 12509 1506




= 583

|l um Feed Pi pes

Cat. Ref. DN | DN1 | DN2 L L1 | d
FP3 8 25 25 100 | 100 | 12
FP4 100 25 25 125 | 100 | 12
FP6 130 40 25 150 | 100 |19
FP9 225 40 25 175 | 100 |19
FP12 300 40 25 225 | 100 | 19
FP16 400 40 25 275 | 100 | 19
FP18 450 40 25 300 | 100 | 19
FP24 600 50 40 450 | 100 | 25

DN

a1
ray Feed Pipe (Ring sparger)
it. Ref. [DN|DN1JDN2| L |L1 | HolesSizes | Tee Suitable
FD6 [150] 80 | &5 |225(125] 27x2mm PTUG/3
FD9 |225(100| 5 |325[150] 27xemm | PTUY/4
D12 (300 150 | 25 [400/200] 30x3mm | PTU12/6
"D16 |400| 150 | 50 [500/200] 39x3mm | PTU16/6
"D18 |450| 150 | 50 [550200] 39x3mm | PTU18/6
D24 _|600| 150 | 50 | 700|200 60x3mm | PTU24/6




| um Adapt er
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Cat. Ref. DN DN1 DN2 L L1 L2
CA 311 80(3) 51 | 25() [180(7) P (36) 9%5 (3.75)
CA3/15/1 80(3) 40(15 | 25(1) [180(7) 920 (36) 110(4.25)
CA 411 100 (4) 51 |25 |205(9) 100 (4) 110(4.25)
CA 4/15/1 100 (4) 4015 | 25(1) [205(8) 100 (4) 120(4.75)
CA 4/15/15 100 (4) 40(15) |40(15) |205(8) 100 (4) 120(4.75)
CA 4211 100 (4) 52 | 25(1) [230(9) 125 (5) 125 (5)
CA 42115 100 (4) 502 |40(L5)[230(9) 125 (5) 125 (5)
CAB/UL5 150 (6) 4015 | 25(1) 24095 125 (5) 145(5.75)
CA 6/2/1 150 (6) 502 | 25(1) [24095) 125 (5) 150 (6)
CA 6/3/1 150 (6) 801 | 25(1) [255(10) 125 (5) 165 (6.5)
CA 6/4/1 150 (6) 1004) | 25(1) [305(12) 150 (6) 205 (9)
CA 6/15/15 150 (6) 40(15) |40(15) [240(95) 125 (5) 145(5.75)
CAB/2/15 150 (6) 50(2) |40(15) |240(95) 125 (5) 150 (6)
CA6/15/2 150 (6) 40(15 | 50(2) |255(10) 125 (5) 145 (5.75)
CA 6/2/2 150 (6) 50 (2) 50(2) [255(10) 125(5) 150 (6)
CA9/15/1 225(9) 4015 | 25(1) |330(13) 150 (6) 185(7.25)
CA 9/2/1 225(9) 50 (2) 25(1) [330(13) 150 (6) 190 (7.5)
CA 91515 225(9) 40(15) |40(15) |330(13) 150 (6) 185(7.25)
CA9/2/15 225(9) 502 |40(15) [330(13) 150 (6) 190 (75)
CA9/3/15 225(9) 80(3 |40(15) |405(16) 230 (9) 205 (8)
CA9/4/15 225(9) 100(4) |40(15) j405(16) 230 (9) 240 (95)
CA9/6/15 225(9) 150(6) |40(15) j405(16) 230(9) 265(10.5)
CA 9/2/2 225(9) 50(2) 50(2) |355(14) 150 (6) 190 (7.5)
CA 12/151 300(12) 40(15) | 25(1) |380(15) 190(7.5) 220(8.75)
CA 1211515 300(12) 40 (15) |40(15) [380(15) 190(7.5) 220(8.75)
CA 12/2/15 300(12) 502 |40(15) |380(15) 190(7.5) 230 (9)
CA 12/4/15 300(12) 100 (4) |40(15) }430(17) 230 (9) 280 (11)
CA 12/6/15 300(12) 150(6) |40(15) }430(17) 230(9) 305 (12)
CA 12/212 300(12) 502 |50(2) |405(16) 190(7.5) 230(9)
CA 12/3/15 300(12) 80(3 |40(15) |430(17) 230 (9) 240 (95)
CA 12/32 300(12) 8013 |50(2 |430(17) 230 (9) 240 (95)
CA 12/4/2 300(12) 100(4) | 50(2) J430(17) 230 (9) 280 (11)
CA 12/6/2 300(12) 150(6) | 50(2) |430(17) 230(9) 305 (12)
CA 18/ 2/1 450(18) 50@© | 25(1) [710(29) 380(15) 305 (12)
CA 18/6/2 450(18) 150(6) | 50(2) [710(28) 380(15) 380 (15)
CAN 18/6/2 450(18) 150(6) | 50(2) [550(21.75)| 300 (11.75) 380 (15)
CA18/9/2 450 (18) 225(9) | 50(2) [760(30) 380(15) 405 (16)
Ref |l ux Di vider ((Manually operated)

DM 2




at. | RDA3 | RDA4 | RDA6 | RDA9 | RDA2 | RDAI18 RDA24

d.

N | 803 | 100(4) | 150(6) | 225(9) | 300(12) | 450 (18) 800 (24)

N1| 250 | 251) | 25 | 25(0) | 25Q0) 40 (1.5) 50(2)

N2| 5@ | 251 | 5 | 25(1) | 5 | 40015 40 (15)

L |190(7.5)| 255(10) | 255(10) | 300(15) | 300(15) | 610(24) | 1000 (394)

1 |115@5)| 145 145 | 150(6) | 150(6) | 275(1075) | 405 (16)

2 |82325)| 575 | (675 |115@45 | 110 150 (6) 400(15.75)
95(375) | 100(4) 4.25)

it. Ref.| RDA3/4 | RDA4/6

DN 80(3 | 100(4)

DN1 | 100(4) | 150(6)

ON2 | 5@ | Q)

L 255 (10) | 255 (10)

L1 |145(5.75)| 145(5.75)

L2 | 1009 | 100(4)

flux Divider (Magnetically operated)




zat. Ref. |RHM3|RHM4|RHM6|RHM9| RHM12
D 80 (3) |100(4) [150(6)[ 225(9) | 300(12)
D1 20|50 500250 2501
L 380 | 455 | 455 | 560 | 685(27)
L1 @) | @8 | 18 | @ | 11545
ow ratel/h| 75 (3) |90 (3.5)| 90 (3.5)| 100 (4) 360
80 120 180 240
Cat. Ref. RHM 18
D 450 (18)
D1 40(15
L 915 (36)
L1 165 (65
Flow rael/h 450
ignet & Ti nmer
_at. Ref. Type
RPM Non-flameproof
RPF Hameproof
qui d Seal

N s T



at. Ref. Ls1 LSL5
D 25 (1) 40 (15)
D1 25 (1) 25(1)
L 160625 | 315(125)
L1 205 (8) 305(12)

TYPE-A

ytrugture B8 Supports
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VR structures are designed to support plant and other equipment comprising components
xclusively or principally in borosilicate glass 3.3. Because of the special requirements
asulting from the use of this material, structures are now available in the form of a proven
1odular system that not only meets standard requirements but also provides or facilitates
olutions for problems of a very special nature

asically these structures consist of steel tubing in three different diameters, which is
onnected using the appropriate fittings. As a result, the structures cannot only be
ismantled and reassembled whenever required but they can also be modified and added to
uite easily. The modular system also includes components for establishing fixed points,
upporting spherical and cylindrical vessels and horizontal cylindrical componenis plus a
fide range of supports, to mention just the most important items. The result is an extremely
exible system.

lease contact us for further specific requirements.

design of tubular structures

he diameter of structure tubing to be used plus minimum dimensions, i.e. width and depth
f tubular structures are determined by the nominal size (cylindrical glass components) or
iameter (spherical vessels) and the weight of the components they are designed to
upport.

upport structures must be sufficiently rigid to prevent any bending of the individual tubes in

xcess of the permissible amount and the subsequent transfer of external stress to the glass
omponents. This is achieved by incorporating additional bracing.

he establishment of fixed points is of particular importance. They are formed by combining

light duty support frame or heavy duty support frame with a coupling, a support plate or a
upport element (vessel holder, angle bracket, etc.). Fixed points have to carry the entire
reight of a unit or column and should therefore, be located at the lowest point (in the case
f a vessel holder) or lowest possible point (in the case of a support plate) in the installation.

Please note: Assembly of the glass components must always be started from the
fixed point.

Glass units and their structures expand at different rates as a result of change in

temperature. The unit must, therefore, be able to expand above the fixed point
without restraint.

Guides giving lateral support must always be provided for units and columns.
Guide elements should not be bolted rigidly to the unit or plant during operation.

vhere supports are used in a structure for individual components or assemblies, these
hould be installed in such a way that the glass components are subject n the main to
ompressive forces. It has to be taken into consideration, that normally an additional fixed
oint is created at such points.

Please note: Glass components must be able to expand freely from a fixed point,
therefore a bellow is generally fitted between two fixed points.

there is the risk of vibration generated in the vicinity of glass units being transferred to the
ibular structure, appropriate preventive measures should be taken.

he structure components described can also be used to support platforms and walkways
x the use of plant operators and maintenance staff. They are connected directly to the
lant support structure, which results in a particularly compact design. The decking of these
latforms and walkwavs is in the form of arids or emhossed metal sheets.
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latforms and walkways is in the form of grids or embossed metal sheets.

supporting Horizontal Pipeline

oth horizontal and vertical pipelines must be supported at certain intervals to avoid
ubjecting them to additional stress due to bending or lateral movement (e.g. on either side
f bellows). For details please contact us.

Base Unequal Bracket

Bend Cross

Tee Support

Doubl e Bend Col unm Base Support
Doubl e Tee Structure Support Pipe

Equal Bracket

\ote : Al support fittings are made up of the following materials

1) Epoxy coated Cast Iron.
2) Stainless Steel

Structure Pipe

1) Gal vani sed Steel
2) Stainless Steel



ise These are to be used with vertical tubes. Holes are provided for foundation.

at.Ref. NB D H PCD d
BS25* 25 150 75 110 4 x 149
BS30* 30 150 75 110 4 x 149
BS40 40 150 75 110 4 x 149
BS50 50 175 75 125 4 x 149
NB
|

Liil | i1l

" —D —

2N These are used to build frames on vertical tubes.

at.Ref. NB H L
BN25* 25 50 55
BN30* 30 65 70
BN40 40 70 80
BN50 50 85 95

A
k-Speed
pab NB

BoIe
|

s P
a0
r
i
]
]
1

— e



cat.Ref NB H L
T25* 25 50 55
T30* 30 65 70
T40 40 70 80
T50 50 85 95
= NB

| i STy
] | =
1 E:l | |

E

s

P TR
Juble Bend
>at.Ref. NB H L
DBN25 25 50 55
DBN30 30 65 70
DBN40 40 70 80
)BN50 50 85 95
[@]”

| NB

NB

NB

@




yubl e Tee

>at.Ref. NB H L
DT25 25 50 55
DT30 30 65 70
DT40 40 70 80
DT50 50 85 95

e NB T r— NEL
B e o e

.-.--_-__E@;.... R H

TS 1 ]

Y

| L L —

©()®
jual Bracket
sat.Ref. NB h L L1
EBT25* 25 40 65 50
EBT30* 30 52 75 60
EBT40 40 62 85 60
EBT50 50 72 95 60




1equal

Br acket

>at.Ref.

UBT25/15*
UBT30/15*
UBT40/25
UBT50/25

"0SS

>at.Ref.
X25
X30
X40
X50

BRE g

MNE 1

r

=

NB
25
30
40
50
oh

N S

Cm__

o |

o

e e

NEB

NB1
15
15
25
25

NB
25
30
40
50

57

35
40
50
55

50
65
65
65

65
75
85
95

45
55
70
85

L1
50
60
60
60



ipport

>at.Ref. NB H L d
SPT15* 15 40 35 13
SPT25* 25 55 50 13
SPT30* 30 55 57 13
SPT40 40 55 62 13
SPT50 50 55 67 13
NB
H ﬁ: o)
4

h— |
)l unm Base Support
>olumn DN PCD L1 L H
225 310 1000 800 75
300 395 1000 800 75
400 495 1200 1000 75
450 585 1200 1000 100
600 710 1400 1200 100




.ructure Support Pipe
NB NB External
Inches | mm Diameter
172" 15 195
1" 25 325
11/2" 30 415
112 40 483
2" 50 60.3
Structure NB (mm)
Dimension 15 25 0 40
x Vertical Ingallation
2500 - 2500 - -
3000 - 3000 3000 -
3500 - 3500 3500 -
6000 - 6000 | 6000 | 6000
¥ Frames
400 - 365 | 3B | 3H45
500 - 465 | 455 | 445
600 - 565 555 | 545
800 - 765 | 755 | 745
1000 - 965 | 955 | 45
1200 - 1165 | 1155 | 1145
1500 - 1465 | 1455 | 1445
x Supports
400 435 | 435 | 445 | 455
500 53% | 535 | 545 | 555
600 635 | 635 | 645 | 655
800 85 | 835 | 845 855
1000 1035 | 1035 | 1045 | 1055
1200 1235 | 1235 | 1245 | 1255
1500 1535 | 1535 | 1545 1555

335
435
535
735
935

1435

465
565
665
865
1065

ol

| |
= fﬁH

F!!_ TUBE LENGTH J{

l|| 1
I i

= | =

STRUCTURE DIMENSION
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Couplings, Bellows & Sight Glasses

Coupl i ng
Casti ng Fl ange

|l nsert

Adapt er Backi ng

FI ange

Teflon ring

Bell ow with
Fl ange

Vacuum Bel | ow

Adapter Bell ow with Fl ange

Vacuum Bel | ow wi t h Fl ange

Bel | ow Fl anges

Adapt er Bel | ow Fl ange

Si ght d ass
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yuplings : These are avail able as per different internati onal designs
And made up of the following naterials

1) From 15DN to 300DN Cast Iron & Al um nium alloy both, sizes higher than this
only Cast Ilron.

2) Stainless Steel — all sizes.

3) Plastic — upto 150DN

} DN
| T
| % _I
= | | .
I
d
Flanges Inserts Nuts - Bolts
Cat.Ref. | DN Cat. Ref. Qty. Cat. Ref. Qty d L Qty
CT1 25 CF1 2nos CN1 2nos | 5/16 | 65 3nos
CT15 40 CF15 2nos CN15 2nos | 5/16 | 65 3nos
CT2 50 CF2 2nos CN2 2nos | 516 | 75 3nos
CT3 80 CF3 2nos CN3 2nos | 516 | 75 6nos
CT4 100 CF4 2nos CN4 2nos | 5/16 | 100 6nos
CT6 150 CF6 2nos CN6 2nos | 5/16 | 100 6nos
CT9 225 CF9 2nos CN9 2nos 38 | 15 8nos
CT12 300 CF12 2nos CN12 2nos 3/8 | 150 | 12nos
CT16 400 CF16 2nos CN16 2nos 3/8 | 150 | 12nos
CT18 450 CF18 2nos CN18 2nos 12 | 150 | 12nos
CT24 600 CF24 2nos CN24 2neos 12 | 120 12nos




-l ange

Cat. DN D D1 D2 |PCD | nxd@ L L1 | Type
Ref.
CF1 25 R 43 51 70 | 3x95 | 10 6 A
F15]| 40 110 58 66 8 | 3x99 | 10 6 A
CF2 50 120 70 81 98 | 3xW | 12 8 A
CF3 80 155 | 101 112 | 1383 | 6x90 | 12 8 A
CF4 100 | 200 | 134 148 | 178 | 6x90 | 12 8 A
_F6 150 | 275 | 185 196 | 24 | 6x99| 15 8 A
CF9 225 | 350 | 260 282 | 310 |8x114| 28 8 B
F12 | 300 | 425 | 342 363 | 3% 12x 34 8 B
JF16 | 400 | 525 | 467 476 | 495 110 22 8 A
JF18 | 450 | 630 | 537 557 | 858 12x 37 8 B
sF24 | 600 755 | 643 690 | 712 120 50 5 C

12x

149

12x

149




1sert (Oring)

Cat. Ref. DN D D1 | L | Type
CN1 25 50 34 |10 A
CN15 40 65 48 | 10 A
CN2 50 80 61 8 B
CN3 80 | 111 | 90 9 B
CN4 100 | 147 | 119 | 10 B
CN6 150 | 195 | 168 | 10 B
CN9 225 | 280 | 240 | 10 B
CN12 300 | 361 | 324 | 10 B
CN16 400 | 474 | 431 | 12 B
CN18 450 | 555 | 500 | 18 B
CN24 600 | 684 | 634 | 10 C

P

' J
DN L
4
TYPE-A
D
D1
L
DN
B
TYPE-B
= D
"
.
L
DN |
f g,
TYPE-C



lapt er

Backi ng Fl ange

|
|
" 0 "l
| - D1 |
| S
. ey
R D2 —
drilling flanges
Cat. Ref. DN D D1 D2
CFA1l 5 115 43 | 51
CFA15 4 | 150 58 | 66
CFA2 5% 165 70 | 81
CFA3 8 | 200 101 | 112
CFA4 100 | 220 | 134 @ 148
CFA®G6 150 | 285 | 186 @ 196
CFA9 225 | 395 | 260 | 282
CFA12 300 | 445 | 342 | 363
illedto TableF
Cat. Ref. PCD n x dg
CFALF 87 4x 16Q0
CFAL15/F 106 4x 160
CFA2/F 127 4x 160
CFA3/F 165 8x 160
CFA4/F 190 8x 160
CFAG/F 260 12x 199
CFA9/F 356 12x 230
CFA12/F 438 16 x 230

af | on Gasket

DM

10
10
12
12
12
15
15
18

Drilled to Table E

Cat. Ref.
CFAVE
CFAL15/E
CFA2E
CFA3E
CFA4/E
CFAG/E
CFAYE
CFA12/E

PCD
&
B

114
146
178
235
324
406

Drilled to Table ASA 150

Cat. Ref.
CFALA

CFAL5/A

CFA2/A
CFA3/A
CFA4/A
CFAG/A
CFA9A
CFA12/A

PCD

79
98
121
152
190
241
298
432

nx dd@
4x 120
4x 120
4x 160
4x 160
8x 160
8x 190
12x 199
12 x 230

nxdg
4x 120
4x 120
4x 160
4x 160
8x 160
8x 199
8x 197
12 x 230



Cat. Ref. DN D D1 [d| L - 01 :
TR1 5 7 B [3] 5 |
TRL5 2 57 48 3] 5 rl | L & f
TR2 50 70 59 |3] 5| pn : 1
TR3 0 100 8 (3] 5 ' | —I'—l }
TR4 100 134 119 |4]| 6 L B o
TR6 150 186 168 |4| 6
TR9 225 260 236 4| 7
TR12 300 32 38 4| 7
TR16 400 467 435 6| 7
TR18 450 537 40 |6 7
TR24 600 686 640 8] 10
3]  ow wi th Fl ange
Cat. Ref. DN D D1 D2 L
FBN1 % 95 41 3 60
FBN 15 20 105 56 3 65
FBN2 50 120 69 % 65
FBN3 ) 155 98 ® 65
FBN4 100 200 132 111 65 &
FBN6 150 275 184 162 65
FBNO 25 350 258 230 65
FBN12 300 420 340 308 | 65 L
1
icuum Bel | ow
ca.Ref. [IDN| D [D1|D2|L 2] ¢t
VB3 & [155 | 98 | 82 [70] 5 [3.0 —
VB4 100 | 200 [ 132 | 132 | 70| 5 |35
VB6 150 | 275 | 184 | 184 | 70| 5 |4.0 -
VB9 225|350 | 253 | 253 | 70| 5 |5.0
vB12 | 300|420 | 338|338 |70] 5 |50 ;’
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lapt er

Bell ow wi th Fl ange

Cat.Ref. | Cat.Ref. | Cat.Ref. | Cat.Ref. [DN[ D [ L
Jndrilled | TableE | TableF | ASA 150 [t
FBFL FBFLE FBFUF | FBFUA | 25 [115] 60
FBFL5 | FBFLSE | FBFL5F | FBFLSA | 40 | 150| 66
FBF2 FBF2/E FBF2F | FBF2A | 50 | 165| 66
FBF3 FBF3/E FBF3F | FBFIA | 80 | 200| 65
FBF4 FBF4/E FBF4F | FBF4A |100|220| 65
FBF6 FBF6/E FBF6/F | FBF6/A | 150 | 285 65
FBF9 FBFY/E FBFOF | FBFIYA |225]3%5| 6
FBF12 FBFI2E | FBFI2IF | FBFI2A | 445 | 45| 65
acuum Bel | ow with Fl ange
Cat.Ref. | Cat.Ref. | Cat.Ref. | Cat.Ref. [DN|[ D [ L
Jndrilled TableE TableF ASA 150
VBF3 VBF3/E VBF3F | VBF3A [ 80 [200] 70
VBF4 VBF4E VBF4F | VBF4A | 100 |220]| 70
VBF6 VBF6/E VBF6/F | VBFe/A | 150 |285]| 70
VBF9 VBFYE VBFOF | VBFIA |225]395]| 70
VBF12 | VBFIZE | VBFI2F | VBF12A | 300 |445| 70
3l | ow Fl anges
at.Ref. [DN | D [D1[D2[ D3] L JLi]L2
BF1 FEAREREENE R EIE Locking bot
BF15 | 40 |m0| 8| 6| 4|7 | 3|6
BF2 50 |120| o|a|s|7|3]|6
BF3 80 |15 101|112 &a| 7 | 3|6 d
BF4 | 100 | 200 | 134|148| 113| 8 | 3 | 6
BF6 | 150 | 275 | 186 | 196| 164| 8 | 3 | 6
BF9 | 225 | 350 | 260|282 24| 8 | 3| 6
BF12 | 300 | 425 | 342 363| 310/ 10| 5 | 8
P . DN
illing Details
.at. Ref. PCD n x dgd n x d1J
BF1 70 3X 9D 2X99 . —0D
BFL5 86 3x 99 2x 99 - PCD
BF2 %8 3X 90 2x 99
BF3 133 6x 90 2X 9D E ikl L1 §
BF4 175 6X 9 2x 92 [T L
BF6 254 6X 9D 2% 92 1
BF9 310 8x 110 2x 119 T3
BF12 395 12x 110 2x 110 le— D3 —+
e 2 ——




oM

r
lapter Bel | ow Fl ange
1drilling Flanges
Cat. Ref. DN D D1 D2 L
BFA1 25 115 43 51 7
BFAL15 40 150 58 66 7
BFA2 50 165 70 81 7
BFA3 80 | 200 | 100 | 112 | 7
BFA4 10 220 134 | 148 8
BFA6 150 | 285 | 186 | 1% | 8
BFA9 225 | 35 | 260 | 282 | 8
BFA12 300 | 445 | 342 | 363 | 10
“illed to Table E
Zat.Ref. [ pad [ nxd@
BFALE 82 4x 120
3FAL5/E | 98 4x 120
BFA2E | 114 | 4x160
BFA3E | 146 | 4x 160
BFA4/E | 178 8x 160
BFAG/E | 235 8x 199
BFA9E | 324 | 12x 190
3FAL2/E | 406 | 12x 230
“illed to Table F
Cat.Ref. | pdd nxdd
BFALF 87 4x 160
BFAL15/F | 105| 4x16J
BFA2/F 127 4x160
BFA3/F | 165| 8x160
BFA4F | 190| 8x162
BFAG/F 260 12x199
BFAYF | 356| 12x230
BFAL2F | 438| 12x23@
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“illed to Table ASA 150

Cal.Ref. | pad| nxdd

BFATA 79 4x 160
BFAL5/A 98 4x 160
BFA2Z/A 121 4x199
BFA3/A 152 | 4x192
BFA4/A 190 | 8x19%d
BFAG/A 41| 8x199
BFAYA 208| 8x199
BFA12/A | 432 | 12x230

ght d ass

SFRAME SIGHT GLASS

IN| L L1 Cat. Ref. Cat. Ref. Cat. Ref.
TableE Table F Table ASA
25 [ 192 | 150 SG1/E SGI/F SGI/A
10 | 192 | 150 SG15E SG1.5/F SG15A
50 | 192 | 150 SG2/E SG2/F SG2/A
30 | 192 | 150 SG3/E SG3/F SG3/A
0oC | 192 | 150 SG4/E SG4/F SG4/A
50 | 192 | 150 SG6/E SG6/F SG6/A
5304 FRAME SIGHT GLASS
N L |L1 Cat. Ref. Cat. Ref. Cat. Ref.
TableE TableF Table ASA
'51192| 150 | SGUE/304 SG1/F/304 SGI/A/304
0 1192|150 | SG1.5E/304 SG1.5/F/304 SG1.5/A/304
0 1192|150 SG2/E/304 SG2/F/304 SG2/AI304
0 1192|150 | SG3/E/304 SG3/F/304 SG3/A/304
00]192| 150 | SG4/E/304 SG4/F/304 SG4/A/I304
50| 192| 150| SG6/E/304 SG6/F/304 SG6/A/304
S316 FRAME SIGHT GLASS
N| L |L1 Cat. Ref. Cat. Ref. Cat. Ref.
TableE Table F Table ASA
51192150 SG1/E/316 SG1/F/316 SG1/A/316
0192|150 | SG1L5E/316 SG1.5/F/316 SG1.5/A/316
0192|150 SG2/E/316 SG2/F/316 SG2/A/316
0192|150 SG3/E/316 SG3/F/316 SG3/A/316
0192|150 SG4/E/316 SG4/F/316 SG4/A/316
Ni102 116N QrRIEIANA QAICI1A QAR/IN IR
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S316 FRAME SIGHT GLASS

N| L [L1 Cat. Ref. Cat. Ref. Cat. Ref.

TableE TableF Table ASA
5192|150 | SGUEA316 SG1/F/316 SGUA/316
0192|150 | SG15E/316 SG1.5/F/316 SG1.5/A/316
0192|150 | SG2/EA316 SG2/F/316 SG2/AI316
0192|150 | SG3EA316 SG3/F/316 SG3/A/316
0192|150 | SG4/E316 SGA4/F/316 SG4/A/316
0]192(150| SG6/E/316 SG6/FH316 SG6/A/316
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