BOHM

KUGELHAHNE - BALL VALVES

Application: fully welded / nonHoCTblO0 cBapHOM
UcnonHeHue: two and three piece design
MoAenb U3 2-X UM 3-X Yyacten

DN 3 -900 mm / 1/8 up to 36 inches
(bigger diameters on request)
(Bonbwnn gnamMeTp NO 3anpocy)

Nominal Diameter:
YcnoBHbIA gauaMeTp

Nominal Pressure: o PN 800 mm /
HomunHanbHoe pasneHmne ANSI Class 150 - 2500
Temperature Range: Ot -180°C go +650°C/

TemnepaTypHbiii npegen o1 -292°F go +1200°F

Range of Application O6xacts npumenenus

o District heating pipeline systems TpybonpoBoAHble CUCTEMbI
LEeHTpanmM30oBaHHOIo TensiocHabXxeHuns

e Underground installations noasemMHas yctaHoBKa

o Cold embedding cuctema oxnaxaeHus

o Chamber installation koMHaTHas ycTtaHOBKa

o Vent and drain valves BbIMyCKHOMN WU CNYCKHOW KJlanaHbl

o Spot-drill ball valves ???

o Tie-in ball valves gononHuTenbHble (CoeaANHUTENbHbIE) KPaHbl

o Utility connection BcnomoraTtenbHoe coeanHeHne

e Steam nap



Approvals PaspelleHuns Ha akcnnyaTauuto

« DIN EN ISO

e API 6D
9001 )
« GOST  Structural component approval YTBepxaéHHble
« DIN-DVGW . 3/1EMEHTbI KOHCTPYKLMUM
L b . OVGW
« AD-HPO . BAM
(TbV)

Technological approval/ welding: lNpoBepka TEXHONOMMN U TUMNA CBAPKU:

. TRD 201
. DINEN729
« AD-HP 2/1 (TOV)

Standard BOHMER-District Heating Ball Valve
CTaHAApPTHbINM LWWApPOBOW KpaH AJNA LEeHTPan30BaHHOro TennoCHabxeHns

o Structural component approved yTBep>XAEHHbIE 3/1IEMEHTbI
KOHCTpPYKUNMK

o Fully welded design nonHoCTblO CBapHasi Moaenb

o Pressurable from both sides aByxctopoHHee naBneHune

o Starting from DN 125, PN 16 trunnion mounted ball, HaunHas c DN
125, PN 16 wap, 3aKkpennéHHbin B Luande
starting DN 65, PN 40 "Double Block and Bleed"- design HaunHasa ¢ DN
65, PN 40 mogenb “1BonHOM 610K 1 cnyck ”

o Compact design koMnakTHas mMoaesb

o Long service life anutenbHbIM Nepmoa aKcnayaTaumm

o Maintenance free ???

o Full and reduced bore nonHbIN 1 peayunpoOBaHHbIN NPOXo4

« Body material made of forged steel (3.1.B material) MaTepuan
Kopryca: KOBaHHas ctanb

o Determination of the welding seams according to the valid rules for
pipeline and pressure vessel production KOHCTpyKLUMS 13 CBaApHbIX
LUBOB B COOTBETCTBMW C NpaBuiamMmu akcnayaTtaunm Tpybonposoaa u
COCYyAOB C AaB/lIeHMEM

o Low torque noHMXXeHMe KpyTALWErocs MOMeHTa

o Suitable for cold embedding/compensationless low depth underground
installation Moaxoaawmnmn ana cUCTEMbl OXNa)XKaeHus/He
KOMMNeHcupytoLwen ¢ rnybokon noa3emMHON yCTaHOBKOW

o Higher resistance to corrosion than the pipeline system due to the
more massive wall thickness of the ball valves bonee Bbicokas 3awmTa


http://www.boehmer.de/english/din9001.htm
http://www.boehmer.de/english/din9001.htm
http://www.boehmer.de/english/gost.htm
http://www.boehmer.de/english/api6d.htm

OT KOppo3un, 4eMm y TpybonpoBoaHbix cnctem 6narogaps 6onee
MaCCMBHOW TOJILLMHE CTEHOK LLApoOBOro KpaHa

o Lowest temperature and pressure drops Camas HM3Kas TemnepaTtypa u
nepenagbl 4aBNeHUs

o Thermal resistance of the sealing system TepMoCTONKOCTb
YNNOTHUTENIBHOMN CUCTEMBI

o« Chambered sealing system cucteMa KaMepHOro ynjioTHEHUS

o Self-adjusting sealing system in case of wear and tear
CamMoperynupytowascs ynaoTHUTeNbHas cMcTtemMa B C/lydae U3Hoca um
pa3pbiBa

» Replaceable sealing elements at the stem B3anmoszameHsieMble
YNJIOTHUTENbHbIE 2N1IEMEHTbI B (YCTPOWCTBE)

o Variable plug-in system for stem extensions Cncrema nepeMeHHOro
noaKnoveHna ang ?7?2?

Standard BOHMER-District Heating Ball Valve

o Structural component approved

o Fully welded design

o Pressurable from both sides

o Starting from DN 125, PN 16 trunnion mounted ball,
starting DN 65, PN 40 "Double Block and Bleed"- design

o Compact design

o Long service life

« Maintenance free

o Full and reduced bore

o Body material made of forged steel (3.1.B material)

o Determination of the welding seams according to the valid rules for
pipeline and pressure vessel production

« Low torque

« Suitable for cold embedding/compensationless low depth underground
installation

« Higher resistance to corrosion than the pipeline system due to the
more massive wall thickness of the ball valves

o Lowest temperature and pressure drops

o Thermal resistance of the sealing system

o« Chambered sealing system

« Self-adjusting sealing system in case of wear and tear

« Replaceable sealing elements at the stem

o Variable plug-in system for stem extensions



Technical Data
TexHnyeckne xapakTepucTtnkmn

« Diameter: DN 6 to 900 (1/4"-36"), up to 1500 (60") on request
AwvwameTp DN 6 to 900 (1/4"-36"), no 1500 (60") no 3anpocy
 Pressure range: up to PN 63 (up to ANSI class 400) amana3oH

nasnenuns: no PN 63 (no ANSI class 400)

« Temperature range: up to +250°C (482°F) district heating
and Steam TeMmnepaTypHbin Ananas3oH: 4o +250°C (482°F)
LLeHTpannM3oBaHHOe TensocHabxxeHne n nap

« Face-to-face dimensions: up to 2000 mm
MpucoeanHuTenbHblie pa3mepsbl: 40 2000 MM

o Stern extension: up to 3000 mm YBenunyeHune wrtoka Ao 3000
MM

« Body material: Carbon steel RST 35.8 / ST 52.0, TSTE 355
(ASTMA 350 LF2) MaTtepuan kopnyca: yrinepoaucras ctanb RST
35.8 / ST 52.0, TSTE 355 (ASTMA 350 LF2)

- Ball material: Stainless steel (standard up to DN 400/16"),
Nickel plated carbon steel (standard >400/16") MaTepuan wapa:
Hep)kasetowasa ctanb (ctaHgaptHasa o DN 400/16"),
HUKenupoBaHHasa yrnepoancras ctanb (ctaHgapTtHas >400/16")

o Stern: Stainless steel LLToK: Hep)aBetowwas crtasnb

« Sealing material: PTFE, EPDM, special material for high
temperatures MaTtepuan ynnotiuurtensa: PTFE, EPDM,
cneuvanbHbIM MaTepuan AN BbICOKMX TeMrnepaTyp.

Accessories for ball valves for underground installation jlononHeHus
ANSA WapOoBbIX KPAaHOB AJ1A NOA3€MHON YCTaHOBKM
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Pug-n gearbae MOS 3000
Ratio 17 :1
Ity FOmm exe s ion 2 #Avdand,

orthe T dime iE ong on reguest

Aug-n flangs
| =tEndard dime ks ok 20 3ed TOmm

Square adapter 5wy 2752

Pug-n rtem setanaions
Stedand dime sz ok 320, 500, 750
and 1000mm

All dimensions deliverable tailor made.
Bce pa3mepbl MOryT MoAroHATbLCS.

Tensile and Pressure Forces for Bohmer Ball Valves DnactnyHocTb un
Cuna gasneHns Ansg waposbiX KpaHoB Bohmer

Diameter Pipeline

JuameTtp
TpyOOmpoBoIa

reduced

full bore Bore
DN DN/LW

[mm] [mm]
TlonubIi Penynu-

IIPOXOJ | POBaHHBIN

DN POXOJT
DN/LW

20 25/20

Preheated pipeline
(according EN 488)
MpeaBapuTenbHO HarpeTbii Tpybonposoa
(cooTBeTcTBEHHO EN 488)

Tensile load at
cool down by
70 K
[kN] PacTsru-
BaloIas
Harpy3ka
npu
OXJIaXIEHUH
1o 70 K

32

Pressure load
at heating by
60 K
[kN]
Coxumaromas
Harpy3ska
pu
HarpeBaHUU
1o 60 K

29

Cold embedded pipeline
Cucrema oXJIaxJICHHS
TpyOOIpoBoIa

Tensile load | Pressure load

at cool down | at heating by
by 130 K 130 K
[kN] [kN]
Pactaru- Coxumaromias
Baroas Harpyska
Harpy3ka npu
npu HarpeBaHUHU
OXJaXKJICHUHN mo 130 K
mo 130 K
31 62

Permissible Tensile
and pressure load
Bohmer district
heating ball valves
[kN] Homyctumast
pacTsruBaromas u
COKUMAIOIIast
Harpys3Ka IapoBbIX
kpanoB Bohmer mmst
[EHTPAIN30BaHHOT O
TEIIOCHA0KEHUs

95



25
32
40
50
65
80
100
125
150
200
250
300
350
400
500
600

32/25 40 37 40 79 120

40/32 64 57 61 123 155
50/40 74 65 71 141 180
65/50 94 83 90 179 200
80/65 120 106 114 229 240
100/80 140 124 134 269 290
125/100 204 180 195 391 420
150/125 251 222 240 480 520
200/150 337 297 322 644 700
250/200 495 437 473 947 1000
300/250 686 606 657 1313 1400
400/300 913 806 874 1747 2000
400/350 1004 887 961 1921 2350
500/400 1291 1140 1235 2471 2700
600/500 1619 1430 1549 3098 3300
700/600 2192 1936 2098 4198 4400

The values for preheated pipes given in the table are according to the values
given in standard EN 488 expect for the values printed in bold letters that
are according to the recommendations AGFW/FVGW-rule sheet FW 401 part
5 of 05 February 1999.

[aHHble ang npeaBapuTenibHO HarpeToro Tpybonposoaa B Tabnuue
COOTBETCTBYIOT AaHHbIM B cTaHAapTHOM EN 488 nonoXeHun gaHHbIX,
Hane4yaTaHHOM B 0603Ha4YeHHOM LOKYMEeHTEe B COOTBETCTBUM C
pekomeHgaumammu AGFW/FVGW npasun, BegoMoctb FW 401, pa3gen 5 ot 5
deBpansa 1999r.

The values for cold embedded pipelines have been taken from AGFW/FVGW-
rule sheet FW 401 part 5 of 05 Februar 1999. The standard EN 488 does not
contain values for the case.

[laHHble ANa CUCTEeMbl OXNa)xaeHus sogonposoaa B3aTbl 3 AGFW/FVGW
npasun, segomoctb FW 401, pasagen 5 ot 5 deBpansa 1999r. CraHaapTHoe
npunoxeHue EN 488 He coaep>XUT 3TUX AAHHbIX.

The permission tensile and pressure load for Bohmer ball valves are valid for
all fuly welded standard ball valves. Ball valves for extreme loads are

deliverable too.
Pa3pelueHne Ha pacTArMBaoLLYO N CXKMMAIOLWLY HAarpy3ky Aas WapoBbIX
KpaHoB BoOhmer aencreBmntenbHO Ans BCEX CTaHAAPTHbLIX MOSTHOCTbI CBAPHbIX

LapoOBbIX KpaHOB.

Drag Coefficient of Bohmer Ball Valves KoadhdununeHt nobosoro
COMPOTUBNEHNS WAPOBbIX KpaHoB Bohmer

full bore reduced bore
TIOJIHBIN ITPOXOJ, peayLMpPOBAaHHBIN IIPOXO.

DN Kv C(-) DN/LW | Kv C()



(m?/h) (m*/h)
10-16 25 0,17 20/16 15 1,14

20 52 0,09 25/20 32 0,60
25 &3 0,09 32/25 50 0,67
32 119 0,12 40/32 98 0,43

40 203 0,10 50/40 139 0,51
50 334 0,09 65/50 242 0,49
65 603 0,08 80/65 359 0,51
80 978 0,07 | 100/80 | 604 0,44
100 1510 0,06 125/100 | 932 0,45
125 2558 0,06 |150/125 | 1411 0,41
150 4181 0,05 200/150 = 2547 0,40
200 7983 0,05 250/200 | 4228 0,35
250 13580 0,04 300/250 5189 0,34
300 20917 0,03 /400/300 | 10963 0,34
350 28897 0,03 1400/350 | 11517 0,33
400 38319 0,03 500/400 | 17981 0,31
500 60542 0,03 1600/500 26771 0,29
600 93059 0,02 |700/600 | 38483 0,26

C: pressure drag coefficient [-] aBneHune koadpduumneHta nobosoro
COMpPOTMBIIEHUS

Kv: Volume flow [m3/h] Water (15°C) pressure drop 1 bar O6beM noTtoka
[m3/h] Boga (15°C) nageH6ue paBneHmnsa 1 bar

DN: Nominal diameter [mm] YcnoBHbIi AnameTp

LW: Diameter inside [mm] BHyTpeHHUI gnameTp

For determination of the drag coefficient ball valves with the standard (solid)
ball and standard dimensions were used.

Ansa onpepenennsa koadduumeHTa noboBOro conpoTUBNeHms bblin
MCMNOSIb30BaHbl WApPOBble KpaHbl CO CTaHAAPTHbLIM (LEe/IbHbIM) LLApPOM U
CTaHAAPTHbIMW pa3Mepamu.

Hollow balls cause a further increase of the drag and therefore to higher
drag coefficient values. To give a correct value trunnion mounted balls and
floating balls have to be distinguished. Since the use of trunnion mounted
balls depends among other things on the working pressure it is not possible
to set general valid drag coefficients for hollow balls in dependence to the
nominal diameter.

Monble wapbl ABASIOTCA NMPUYNHOM ANS AaNbHeNLWwero yBeamyeHus
(TopMo3a???) U NO3TOMY YBeNMUYMBaeTCs 3HavyeHne KoadpdunumeHTa noboBoro
COMpoOTMBIIEHMS. YTOObI AaTb BEPHOE 3HAYeHMe 3aKpennéHHbiM B Lande
lapaM 1 niasaloWwmM Wwapam Heobxoanmmo 6biTb ToUuHbIM. C TeX NOp, Kak
MCNOJIb30BaHMeE 3aKpennéHHbIX B Lande WwapoB 3aBUCUT, KpOMe BCEro
npoyero, ot paboyero AaBfieHNs, HEBO3MOXHO YCTAHOBUTb HaAeXHble
OCHOBHble TOPMO3Hble KO3 MdOUUNEHTbI A5 NOJbIX WAapOB B 3aBUCUMOCTU OT
YyCNOBHOIro AnameTpa.



Comparsion of Flap valves approximative according to Dubble:
CpaBHeHMe 3Ha4YeHUn KianaHoB NpnbnmsnTenbHO B COOTBETCTBUMK C ?77?
DN 50: C=1,4; Kv=85

DN 200: C=0.8; Kv=1790

DN 500: ¢C=0,63; Kv=12613

Actuators for ball valves
Cunosble NpUBOAbI AN WAPOBbIX KpaHOB

— Ty ——

Pneumatic actuators

L

Hydraulic actuators

Gearhoxes

d_m

Levers

Electric actuators

Comparison Bohmer Ball valve - Competitors design
CpaBHeHMe WapoBbix KpaHoB Bohmer — KoHKkypupyrowmun gusanH
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Note:
NMpuMmeyaHue:

The competitors* design described herein for comparison is a ball valve
design made of pressed pipe material. For testing purposes such ball valves
have been produced by Béhmer, too. Variations in some technical features

of the ball valves of other manufacturers may occur.

KoHKypupyoWwmii An3arH, ONMCcaHHbIM 34eCb ANsi CPAaBHEHUS, ABASETCS
AV3aMHOM LLIApOBbIX KPaHOB, cAenaHHbIX U3 cxaTtoro (Tpybbi???) maTepuana.

Takxe Takue WwapoBble KpaHbl 661K n3rotoBneHbl Béhmer ansa
TECTUPOBAHUSA.

Bohmer Fernwarme-Kugelhahn
wapoBou kpaH Bohmer ans
LEeHTpanmM30BaHHOIo TensIocCHabXxeHuns

The top of the stem is squared. At the front
it has an indicator for the flow direction. In
addition, the stem has a groove milled into
it. Its purpose is the fixing of stem
extension or square adapters without

Picture: stem



confusion. (Picture)

Bepxylwka WToOKa KBagpaTHOM OpMblI.
Cnepeau y Hero pacnoJsioXXeH MHANKATOP
HanpaBneHusa Notoka. B gononHeHmne, WTOK
nMmeeT NpopesaHHoe B HEM yrnybneHue,
Lesiblo KOTOPOro siBnsieTcs mMkcMpoBaHue
YANVHEHUS WITOKA UM KBagpaTHble
ajanTepbl 6e3 nospexaeHus.

Competitors”~ design

KOHKYpEeHTHbIN An3auH

The top of the stem is squared or made as a
hexagon. Bepxylwka WTOKa — KBagpaTHas
nnu caenaHa B hopMe WeCcTUyrosibHuKa.

B: Stem extensions
YBenuyeHume wTtokKa

BOHMER district heating ball valve
Llaposoi kpaH BOHMER gnsa
LLeHTPa/In30BaHHOIO TEMJI0CHa6>keHus

The top side of the stem extension has a
dihedron that is used for fixing of the plug
in adapter flange as well as it is indicating
the position of the valve underground. The
surfaces of the dihedron are parallel to the
middle axis of the ball valve. This is
important if position and alignment of the
ball valve underground are unknown. The
position of the indicator of flow direction in
accordance to the dihedron determines
exactly wether the ball valve is opened or
closed. (Picture 1). The upper parts of the
stem extension are normally exposed to the
weather influences. For that reason every
protecting tube has a special epoxy coating
at the upper section that prevents any form
of corrosion. (Picture 2)

Picture 1: Stem

C BepxHen CTOPOHbI WTOKA ABYXIPaHHbIN
yron, KOTOpbI UCMONb3YyeTcs Ang
dukcaumm 3aTeopa B NMPOMEXYTOHYHOM
dnaHue, Tak e OH nokasbiBaeT
Pacnosiokenne KpaHa rnoAa semMneu. Picture 2: Protection tube stem included with
MoBEPXHOCTM ABYXIPaHHOIo yrna stop pins
napasnsienbHbl LEHTPASIbHON OCU LLAPOBOIro

KpaHa. DTO BaXXHO, KOraa HeM3BeCcTHO




pacrnosioXXeHne 1 peryampoBKka LWapoBoro
KpaHa noj 3emMnén. Mecto pacnonoxeHus
WHAWKATOpa Hanpas/ieHUsi NOToKa B
COOTBETCTBUM C ABYXIPaHHbIM YI/IOM
NOSIHOCTbIO onpeaenseT, 3aKpbIT NN
OTKPbIT WapoBon KpaH. (PucyHok 1)

BepxHsaa 4yacTb yBe/IMYEHUS WTOKa 06bIYHO
ysi3BMMa nepes noroaHbiMiU U3MEHEHUSIMMU.
Mo 3TOW NpuUYMHE Kaxaas 3almuarouwas
Tpyba nmeeT cneuymanbHoe aNoKCMaHoe
NOKPbITUE Ha BEPXHEM YPOBHE, KOTOpoOe
npeaoTepallaeT Kopposuto. (PncyHok 2)

Competitors” design

The position of the ball valve underground
cannot be located. The upper sections of
the protection tube are not especially
protected against corrosion. Some
manufacturers weld in stainless steel parts
in this area with all the problems related to
connections between carbon and stainless
steel.

KOHKYypEeHTHbIN An3aunH

MeCTO NONOXEHMUS WapoBOro KpaHa nog
3eMNén He MOoXeT bbITb OonpeaesieHHO.
BepxHune ypoBHU 3alMTHON Tpybbl He
0CO06€eHHO TO 3almeHbl OT KOpPPO3uUMU.
HekoTopble U3roToBMTENM CBAapMBalOT 4YacTu
N3 HepXaBewLlen ctanm, B 3Ton obnacrtum
BCe npobnemMbl OTHOCATCH K
B3aMMOAENCTBUIO MeXAY yrnepoaoMm m
Hep>XaBelLen CTanblo.

C: Stops limiting the switching angle
CHATMe orpaHu4veHuns yrna nepeknoyeHus

The stops of the stem can be loaded with
the full torque if wrong handling occurs.
That means that the minimum
requirements have to be a sufficient
dimensioning or the exchangeability of the
stops. Normally, the exchangeability means
that the stops are moved in very dirty
condition during switching due to the fact
that they are installed without cover.




Experience shows that dirt can get between Picture: d':gtjftt;";‘tg‘;b;:gem
the body and the stops and could prevent
the ball from reaching its end position. If
the ball is in almost closed position media
can flow through the remaining gap
between sealing and ball. This can damage
the seals.

OCTaHOBKM LUITOKA MOryT 6bITb 3arpy>eHbl C
NOAHbIM BpaLLlaloLLMM MOMEHTOM, €C/n
NpOUCXOAUT He BepHoe ynpaBneHue. 3T0
O3Ha4aeT, YTO MMHMUMasbHble TpeboBaHUS
AO/MKHbI 6bITb NOAXOASAWMX pa3MepPOB NN
N3MEHSEeMOCTb OCTaHOBOK. O6bI4YHO
N3MEeHSEeMOCTb O3Ha4aeT, YTO OCTaHOBKM
NPOUCXOANAT B OYEHb MJIOXUX YCNOBUSX
MeXAY BbIK/TIOUEHUSMU U3-3a@ TOrO, YTO OHU
yCTaHOB/eHbl 6€3 NOKPbITUS.

OnbIT NOKa3bIBaET, YTO...

BOHMER district heating ball valve
Bohmer uses stops installed inside being
resistant to damage and dirt. (Picture)

Competitors” design
The stop is an outside mounted split-pin
only.

D: Stem Sealing System

BOHMER district heating ball valve

The sealing of the stem is made by a redundant system. The first system
seals directly at the body of the ball valve and so within the insulation of the
pipeline system. It prevents hot water from entering the stem extension and
so avoids unnecessary loss of temperature as well as corrosion.

The sealing system consists of two temperature and pressure proof O-rings
with an additional, prestressed PTFE packing.

A second identical sealing system is located in the upper section of the stem
extension. It is completely exchangeable and is additionally used for support
of the stem.

Competitors* design

The sealing is only at the upper section of the stem extension and made by
O-rings only. This leads to unnecessary temperature loss at the stem
extension as well as possible corrosion because of the missing sealing at the
lower part.



E: Weld seams

In principle, stress crack corrosion at load transmitting weld
seams has to be avoided. This can be done by either welding
through when welding V-seams or by applying counter weld seams
that prevent corrosive media from entering a possible gap and
that absorb the bending moment of a one sided weld seam.

BOHMER district heating ball valve

The welding seams are flawless welded through the whole profile
and have no cracks or lack of fusion. The residual stress is
minimized due to "free" shrinking of the ball valve during welding
Therefore, the weld seams meet the requirements of the valid
process approvals of the pipeline and pressure vessel producing
industries. (Picture 1)

Picture 1: Welding eam Bdéhmer Ball valve
Competitors® design
Due to the shape of a body made of cold formed pipe material the
body fillet weld cannot be welded through or counter welded. In
addition, these types of weld seams have very high residual
stress. (Picture 2)

Picture 2: Welding seam of competitors "~ design

F: Sealing system at the passage

Changes in the temperature as well as the pressure of the flow
media lead to deformation of all parts of a valve. The sealing
system between ball and body has to be capable to compensate
this change of dimensions. In addition, the pressurization of the
ball by the flow media leads to a force that has to be borne by the
sealing system. Since the loading force of the ball to the seats



increases quadraticly to the diameter inside the ball, already at
DN150/ 6" and PN16/ANSI class 150 the charge at the seals as
well as the torque and the wear is so high, that the ball shall be
trunnion mounted. (AGFW/FVGW-rules, working sheet FW 410 -
part 5, edition February 1999)

BOHMER district heating ball valve

In principle, Bohmer ball valves have trunnion mounted balls
starting from DN150/ 6" and PN16/ ANSI class 150 (for pressures
higher than PN16/ANSI class 150 for smaller diameters too). The
sealing is designed according to the double block and bleed
principle (Picture 1). The seat acts as a differential piston. If the
ball valve is closed pressure builds up at the O-ring that is
integrated at the outer diameter of the seat ring. This moves the
seat ring against the trunnion mounted ball. For small pressure
differences spring packages support the pressing. Coil spring
packages are used having a longer service life and significant
higher spring excursion than disc springs. The trunnion mounted
ball takes up the load resulting from the pressure charging the
ball.

Example: Diameter DN200/ 8" and working pressure PN25/ANSI
class 300. This results in an axial force on the ball of 315 kN. (32
tons)

Because of the low pressing between ball and sealing no
deformation occurs at the sealing if the ball is trunnion mounted,
the wear due to possible dirt between ball and seat is minimized.
Even if wear occurs due to dirt in the flow media the self-adjusting
sealing system can compensate this. The complete sealing system
including the spring packages is completely chambered in the
body and thus prevented from dirt. Therefore, functionality is
given at any time.

2-Ring Lage 1: P1=P2 aingangsseitig dichi

O-Ring Lage 2: #2=F1 Totraum 2 entiitat
Picture 1: Béhmer-Sealing system, "Double-Block and Bleed" principlewith trunnion mounted ball.

1. Operational case:

Inlet pressure is higher than body or outlet pressure The O-ring



goes into position 1 and the access pressure moves with the
piston surface (dda2 - da2)*n/4 the seat onto the ball. Due to the
shape and the taking of the working pressure in the bearings the
strain of the sealing material and the resulting wear is very low.

2. Operational case:

Inlet pressure is lower than body outlet pressure Because of
excess pressure in the cavity, that means p2>p1, the O-ring
moves into position 2. This causes a venting of the cavity or self-
relief of the sealing system due to the fact that the differential
piston is moved into the direction of the lower pressure pl. Thus,
an inadmissible increase in pressure caused by changes in the
volume of the water coming from thermal influences will be
avoided.

Competitors~ design

This desigh makes a trunnion mounted ball impossible. Contrary
to the trunnion mounted ball, the floating ball is pressed against
the seat rings which have to take the axial forces at the ball
completely. This causes a high load and deformation of the seat
rings which leads to higher torque rates. The wear due to possible
dirt is much higher, too.

The open sealing system with disc springs is prone to
contamination by dirt which can cause a negative influence on the
low spring excursion. The result will be a further increase in the
surface pressure at the seat rings. (Picture 2)

S S S —— -
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Picture 2: Sealing system of competitors~ design

G: Body material

In district heating systems, besides the load resulting from
internal pressure from the flow media water, axial forces and
bending moments caused by temperature differences occur. These
forces can rapidly exceed the load due to the internal pressure. In



the worst case, this can cause malfunctioning of the components
of the pipe system dimensioned too weakly. Since brittle materials
cannot compensate tension peaks without cracking, the standard
EN 253 requires the use of ductile, weldable material. The
properties of these materials regarding yield strength and notched
bar impact tenacity have been documented by a EN 10204.3.1.B
material certificate (possibly a 3.1.A/C certificate). The ball valve
body is part of the pipe system

BOHMER district heating ball valve

The use of massive forged carbon steel enables the compensation
of axial forces (tensile and pressure load) as well as bending
moments. In general, the requirements to cold embedded ball
valves are met.

The massive wall thickness, which is higher than those of the pipe
system connected in every profile, has therefore a higher
resistance to corrosion too.

The forged steel is machined in a metal-cutting way only and so
keeps its physical properties.

Competitors~ design

The production of the body and the weld ends is done by cold
forming of pipe parts. The occurring deformations change the
structure of the material and thus the physical properties of the
pipe material, too.

Many years ago, the Béhmer company tested the cold forming of
pipe parts on machines purchased just for this purpose. The
compensation of axial forces and bending moments caused by
thermal loads in the district heating system require higher wall
thickness at the body parts. Pipe parts with a sufficient wall
thickness showed higher surface elongation and upsetting
deformation leading to cracks, although more ductile material has
been used. Measurements taken at the formed parts pointed to
work-hardening (embrittlement) in the area of forming. The
properties of ductility and tensile strength certified by the pipe
producer were changed and tension cracks due to the local
embrittlement were possible. Even an annealing of the parts did
not lead to the original properties. Thus, a new material certificate
is required for every single part.

Loss of flow

The demand to operate district heating system efficiently requires to minimize
power losses. This enables an optimized design of the capacity when purchasing
pumps and reduces the need for additional pumping capacity due to power loss as
well. In the long run, the use of full bore ball valves has more advantages. The



higher costs in purchasing them (compared to reduced bore ball valves) are
compensated within a minimum of time by saving costs due to the puchase of
smaller, cheaper pumps. Ball valves with reduced bore have a higher pressure loss
due to the internal shape diffuser/nozzle.

BOHMER district heating ball valve

We recommend the use of full bore ball valves because of the facts given above.
Alternatively, we offer ball valves with reduced bore that are more cost-effective.
At these designs the opening areas of the weld ends are turned over thus enabling an
optimized contraction. The occurring power loss is minimized, unwanted drag does
not occur.

Competitors” design

This design can only be made with reduced bore. Besides the above mentioned
losses due to the diffuser/nozzle shape additional pressure losses occur at the seat
rings which give additional drag. The flow resistance increases significantly and has
to be compensated by higher pump capacities and so increase the operational costs.

Tightness test

Tightness test

The "Double Block and Bleed" design enables the use of a bleeder plug at the body thus enabling
the direct test of the functionality of the sealing system. On customer’s request such a bleeder
plug can be provided at every ball valve with trunnion mounted ball.

Competitors” design
A direct tightness test at the ball valve itself as described above is not possible because a
trunnion mounted ball is impossible due to the general design.

Ball shape

For reasons of cost efficiency and while giving up on capacity savings hollow balls
are used, too. Compared to solid balls with the round straight bores the
manufacturer saves in general material due to smaller wall thickness. Since these
hollow balls cause nearly the same pressure loss as a reduction of the diameter these
balls are used mostly with reduced bore ball valves where pressure losses and the
resulting capacity losses are not considered
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Picture 1 shows the different combinations of balls and bores.

Ball valve with welded ends for underground installation, full bore

Type KSF-V, DN 20-600 (3/4"- 24"), PN 25-40 (ANSI class 150 and
300)

Material standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel up to DN 400/16",>DN
500/ 20" Nickel plated steel, optional
stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM




Variable face-to-face dimension L
Variable stem extension H2
Bleeder plug DN 150/ 6"

Drain and vent plugs

Options: % o
ﬁ =T

Higher wall thickness for extreme axial

loads or adder for corrosion T

ANSI-design =1 I I P 8 | N SO . -1
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Ball valve with welded ends for underground installation, reduced
bore

Type KSF-R, DN 25-700 (1"- 28"), PN 25-40 (ANSI class 150 and
300)

Material standard:

Body: Forged carbon steel/carbon steel

Ball: Stainless steel up to DN 400/ 16", >DN
500/ 20" Nickel plated steel, optional
stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM



Options:

Variable face-to-face dimension L
Variable stem extension H2
Bleeder plug DN 150/ 6"

Drain and vent plugs

Higher wall thickness for extreme axial

loads or adder for corrosion
ANSI-design
Steam design
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Ball valve with welded ends, standard face-to-face dimensions, full
bore
Type KSF-V, DN 10-600 (3/8"- 24"), PN 25-40 (ANSI class 150 and
300)

Up to DN 200/ 8" the lever is included. On
request deliverable with worm or epicyclic
gearbox as well as with pneumatic and electric

actuator.

Options:

o Bleeder plug DN 150/ 6"
o Drain and vent plugs

o Higher wall thickness for extreme axial

loads or adder for corrosion
o ANSI-design
o Steam design
o Stem extension up to DN 200/ 8"

Material standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel up to DN 400/ 16",
>DN 500/ 20" Nickel plated steel,
optional stainless steel
Stem: Stainless steel

Seats:

PTFE

O-rings: EPDM
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(Standard 60 and 100mm)

Ball valve with welded ends, standard face-to-face dimensions,

reduced bore
Type KSF-R, DN 15-700 (1/2"- 28"), PN 25-40 (ANSI class 150 and

300)

Werkstoffe Standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel up to DN 400/ 16",
>DN 500/ 20" Nickel plated steel,
optional stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM
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Up to DN 250/10" the lever is

included. On request deliverable

with worm or epicyclic gearbox as

well as with pneumatic and electric z

actuator.
Options:
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o Bleeder plug DN 150/6"

o Drain and vent plugs

o Higher wall thickness for
extreme axial loads or adder
for corrosion

o ANSI-design

o Steam design

o Stem extension up to DN
200/8" (Standard 60 and | R
100mm)
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Ball valve with flanged ends, full bore
Type FSK-V, DN 32-600 (1 1/4"- 24"), PN 16-40 (ANSI class 150 -
300)

Werkstoffe Standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel up to DN 400/ 16",
>DN 500/ 20" Nickel plated steel,
optional stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM




Up to DN 200/8" the lever is
included. On request deliver- able
with worm or epicyclic gearbox as
well as with pneu- matic and
electric actuator.

Options:

o Bleeder plug DN 150/6"

o Drain and vent plugs

o Higher wall thickness for
extreme axial loads or
adder for corrosion

o ANSI-design

o Steam design

o Stem extension up to DN
200/8"
(Standard 60 and 100mm)

o Long pattern according to
EN 558-1 FTF 28
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Ball valve with flanged ends, reduced bore

Type FSK-R, DN 32-600 (1 1/4"- 24"), PN 16-40 (ANSI class 150-
300)

Material standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel up to DN 400/ 16",
>DN 500/ 20" Nickel plated steel,
optional stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM



Up to DN 250/ 10" the lever is

included. On request deliver-able with

worm or epicyclic gearbox as well as

with pneu-matic and electric actuator.
Options:

o Bleeder plug DN 150/ 6"

o Drain and vent plugs

« Higher wall thickness for extreme
axial loads or adder for corrosion

« ANSI-design

o Steam design

« Stem extension up to DN 200/ 8"
(Standard 60 and 100mm)

e Long pattern according to EN
558-1 FTF 28

Spot drill ball valve, full bore
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DN 25-100 (1"-4"), PN 25-40 (ANSI class 150 and 300)

<>

Material standard:

Body: Forged carbon
steel/carbon steel
Ball: Steel chrome
plated DN 65 Cast iron
chrome plated,

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM

ao




Options:

Design with Flange/Weld end

Different connection at the stem

Higher wall thickness for extreme axial loads
or adder for corrosion

Steam design
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Tie-in ball valve, full and reduced bore
DN 15-100 (1/2"-4"), PN 25-40 (ANSI class 150 and 300)

Material Standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM
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o Design with Flange/Weld end

« Higher wall thickness for extreme
axial loads -
or adder for corrosion I

o Steam design

5W Innensechskant

Ball valve with flanged and welded end, full and reduced bore
DN 15-250 (1/2"- 10"), PN 25-40 (ANSI class 150 and 300)

Material Standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM




Up to DN 250/ 10" the lever is included. On
request deliverable with worm or epicyclic
gearbox as well as with pneumatic and
electric actuator.

Options:

o Higher wall thickness for extreme
axial loads
or adder for corrosion

o ANSI-design

o Steam design

o Stem extension up to DN 250/ 10"
(Standard 60 and 100mm)

Ball valve for vent/drain, full bore
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DN 10-50 (3/8"- 2"), PN 40 (ANSI class 300)

Material Standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM

End cover: brass or bronze

€2



Options:

o Steam design
o Stem extension up to DN 50/ 2"
(Standard 60 and 100mm)
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Ball valve with detachable welded end, full bore
Type KSL, DN 8-50 (3/8"- 2"), PN 40 (ANSI class 300)

Material standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM

Options:

Steam design TH

------

Stem extension up to DN 50/ 2%, (Standard gl_. _____ R 6 | A A 1 :
60 and 100mm) { }




Ball valve with threaded ends, full bore
Type KSG, DN 6-50 (1/4"- 2"), PN 16-40 (ANSI class 150- 300)

Material standard:

Body: Forged carbon steel/carbon steel
Ball: Stainless steel

Stem: Stainless steel

Seats: PTFE

O-rings: EPDM

@

Options:

o Steam design
o Stem extension up to DN 50/ 2%,
(Standard 60 and 100mm)
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Additional designs of ball valves and actuators
More than 50.000 variants in our production range
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Ball valves with insulation Ball valve with stem Ball valve for drain
Flange and/or weld end up to extension Special coating for outside

DN 200 Standard 60 and 100mm for  usage



DN 10-250

Ball valve for draining and Ball valve for pit line Ball valve made of brass
venting installation threaded end DN 6-100
stainless steel up to DN 50 with bleeder and vent plugs

Ball valve for pit line Ball valve for pit line Ball valve for underground
installation installation installation
with fixed epicyclic gearbox  with electric actuator with connector for tee-handle

Product Range

Fully welded ball valves

Straight-way ball valves,

Straight-way ball valves, threaded ports



http://www.boehmer.de/pdf/kng.pdf
http://www.boehmer.de/pdf/kmg.pdf
http://www.boehmer.de/pdf/khg.pdf
http://www.boehmer.de/pdf/bng.pdf
http://www.boehmer.de/pdf/bmg.pdf
http://www.boehmer.de/english/vollvers.htm

DN 4-25 DN 4-25 DN 4-25 DN 4-25 DN 4-25
PN 25 PN 63-100 PN 150-500 PN 25 PN 63-100

BHG MKG MNG MLG
DN 4-25 DN 32-100 DN 4-25 DN 6-100
PN 150-500 PN 16-315 PN 25 PN 16-32

Straight-way ball valves, flanged connection

FLL FDL FHL FKK FKK FKK
DN 10-300 DN 10-25 DN 40-50 DN 32-200 DN 250-300 DN 250-400
PN 6-63 PN 10-250 PN 100-315 PN 6-160 PN 10-25 PN 10-40

FZL FZK FSL FSK FSK FSK
DN 15-100 DN 32-200 DN 10-100 DN 32-200 DN 250-400 DN 32-250
PN 10-63 PN 10-40 PN 10-40 PN 10-40 PN 10-40 PN 10-40

FSK FKA FZA FSA FSA
DN 300-500 DN 15-50 DN 15-200 DN 15-400 DN 250-500
PN 10-40 Class 600 Class 150,300  Class 150,300 Class 150, 300

Straight-way ball valves, welded ends


http://www.boehmer.de/pdf/bhg.pdf
http://www.boehmer.de/pdf/mkg.pdf
http://www.boehmer.de/pdf/mng.pdf
http://www.boehmer.de/pdf/mlg.pdf
http://www.boehmer.de/pdf/fll.pdf
http://www.boehmer.de/pdf/fdl.pdf
http://www.boehmer.de/pdf/fhl.pdf
http://www.boehmer.de/pdf/fkk.pdf
http://www.boehmer.de/pdf/fkk2.pdf
http://www.boehmer.de/pdf/fkk3.pdf
http://www.boehmer.de/pdf/fzl.pdf
http://www.boehmer.de/pdf/fzk.pdf
http://www.boehmer.de/pdf/fsl.pdf
http://www.boehmer.de/pdf/fsk.pdf
http://www.boehmer.de/pdf/fsk2.pdf
http://www.boehmer.de/pdf/fsk3.pdf
http://www.boehmer.de/pdf/fsk4.pdf
http://www.boehmer.de/pdf/fka.pdf
http://www.boehmer.de/pdf/fza.pdf
http://www.boehmer.de/pdf/fsa.pdf
http://www.boehmer.de/pdf/fsa2.pdf

KSL KSF
DN 8-25 DN 10-500
PN 25 PN 25

Straight-way stainless steel ball valves

EMG EDG

ENG
DN 4-50 DN 4-25 DN 6-50 DN 10-100
PN 25-400 PN 25-400 PN 40-63 PN 25-40

EDS ELF EKF
DN 10-100 DN 10-50 DN 32-200
PN 25-40 PN 10-40 PN 10-40

Multi-way ball valves



http://www.boehmer.de/pdf/ksl.pdf
http://www.boehmer.de/pdf/ksf.pdf
http://www.boehmer.de/pdf/eng.pdf
http://www.boehmer.de/pdf/ebg.pdf
http://www.boehmer.de/pdf/emg.pdf
http://www.boehmer.de/pdf/edg.pdf
http://www.boehmer.de/pdf/eds.pdf
http://www.boehmer.de/pdf/elf.pdf
http://www.boehmer.de/pdf/ekf.pdf

DNG DHG VNG VHG DUN
DN 3-40 DN 3-40 DN 3-40 DN 3-40 DN 10-25
PN 25 PN 63-400 PN 25 PN 63-400 PN 25

DUH DNF VNF DUF

DN 10-25 DN 15-100 DN 15-100 DN 50-100
PN 100-350 PN 10-40 PN 10-40 PN 10-40

Special designs

Besides the ball valves mentioned on this site, we manufacture tailor made
according to customers specification. This site shows some typical examples
of special ball valves.

Ball valve with
vacuum small :
flange
Ball valve with
i dependance
. switching

Block ball valve
for plate
mounting .
Ball valve with
spindle
extension
Ball valve
combination 5
Ball valve with

heating jacket

Ball valve with
pipe socket

Ball valve with
automatic |
closing device |




Control ball valve

Ball valve with
lock

Ball valve with Ball valve with
threaded flange
connection and connection and
welded tail piece, welded tail |
fully welded piece, fully | 4
welded |

Multiplex ball
valve for
automatic

welders High-pressure

ball valve for |
solid matters |
Compact ball
valve for Ball valve with -
insertion between ~ conduction for 4™

opposed flanges equalization of |
pressure

Ball valve with
prolonged slip-on
actuator for
underground
installation

Angular ball
valve for
propane tank |

Ball valve for
tunnel-driving
device with
rinsing
connection

Further sites regarding our product range are currently under
construction...

Application

On the following pages you can find more information regarding our Range
of Application.

District Heating/steam

Ball valves for all-gas

Application:


http://www.boehmer.de/english/fern.htm

Bohmer all-gas ball valves have been tested by DVGW Deutscher Verein des
Gas- und Wasserfaches e.V. (German Gasw and Water Industrial
Association) and certified to standard. Up to 4 bars according to DIN 3537,
as HAE with testing for 650°, up to 16 bars according to DIN 3547, more
than 16 bars up to 100 bars according to DIN 3437 with tUV testing of
structural members.

Identification: DIN-DVGW mark with registration humber.

Thus, Béhmer ball valves manufactured from suitable materials for body,
ball and seals, can be used for all gases according to the DVGW work-sheet
G 269/1.

Requirements and tests according to DIN 3230, section 5, are complied with.

Ball valves for acetylene / oxygen

Application:

Bohmer ball valves for acetylene have been tested by BAM Federal Institute
for Material Testing and meet the requirements for shut-off devices for high-
pressure-acetylene pipes, by withstanding the forces of detonation of
acetylene decay in completely open as well as closed position.

Marking: Name plate yellow / type registration no.
Thus Béohmer ball valves are applicable for shut-off devices and as quick-

acting ball valve for acetylene plants in accordance with TRAC 204 and 206
technical standard.

Application:

Bdhmer Ball valves for oxygene are constructed to meet the generally
recognized technical regulations and prevent burnout. Qualification and
applicability for oxygen pressure of up to 40 bar as well as temperatures up
to +60 °C have been certified by BAM Federal Institute of Material Testing.
Marking: Name plate blue / free of oil and grease

Thus Béohmer Ball valves can be used as stop valves for oxygen plants and
oxygen lines according to accident prevention rule 44.0

Ball valves fire-safe design



Application:

Bdéhmer fire-safe ball valves have been designed that in case of fire, metallic
seal seats, together with heat-resistent materials, will provide an emergency
sealing. This guarantees safe operation in emergencies even at
temperatures above +650°C.

In compliance with the specifications of BS 6755, section 2, 1987, Bohmer
ball valves were tested by the independent Soba Test Institute and are
allowed to be classified as fire-safe.

Due to this classification, B6hmer fire-safe type ball valves can be used in,
among others, the petrochemical and gas industries.

Ball valves with structural component test

Application:

Bohmer ball valves for gas and hazardous liquids have been component
tested by the RW TUV according to the VdTUV instruction sheet 1065

By being awarded the component identification sign by VdTUV, Béhmer ball
valves meet the following requirements from German official guiding rules
and standards:

o Regulations for inflammable liquids (VbF)

« Regulations for high pressure gas pipeline (GAS-HL-VO)
« VdTUV instruction sheet pipelines 1065

o« DIN 3230 section 5

o« DIN 3230 section 6

Thus, Béhmer ball valves made from suitable materials for body, ball and
seals, can be used for flow media within the scope of application mentioned
before.

Further sites regarding application range are currently under construction...



