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Body

= A chaice of ghobe or angle patterns is availahle

¢ BVS0Z Ghobe Rodby (casth) = B304 Glodee Body (forged)
e BVADL Angle Body (cast) = BYA0S Angle Body (Forged)

Body materials

Tha valves can be produced in most allowys, Standand cast hody
materiald ares-

& Carbon steel; Grade WCR

& Momed

& Stainless steel: Gracle 30600047347

& Aluminium Brogoese

o Chrome maoly steel; Grade WES, W0 & WES

= Hastellay BAC

& Dhuiplex

= Wost other materials can be procuced in the on-site fowncdry

Belain design standards

o AMS B16.34 = Valves-Flanged, Threacded & Welding Enc
& AN FCL 702 = Control Valve beat Leakage

« AMSl B16.25
« AMSlI B16.5 - Fipe Flanges & Flange Fittings
* MNACE MHR-01-75 Valve Materials

« Bh1560
o 54504

Hatt Welding Ends

Circular Flanges for Pipes, Yalves & Fittings

Circubar Flanges for Pipes, Yalves & Fittings

LOW FLOW CAGE TRIM VALVES
BV502/3/4/5

DESCRIPTION
This wversatile range of globe and angle walves

available in sizes 15mm to 25mm {172 to 1% offer a
wide wvaricty of trim selections to sult  all  flow
conditions in a non-balanced construction. The body
design can be supplicd in cast or forged matertals.

There s a wide range of standard and high dury
trims available that can be fitted within the same valve
hasdy. Flow characterisation is determined by the shape
of the valve plug, or in the ‘Multi-flow” trim, a radial
patterm of holes in the cage is arranged to glve the
required valve characteristic,

At the enguiry stage Blakeborough will consider the
most suitable combination of valve components for
each application, Pressure drop, noise, potential for
cavitation are all considered to give the most cost
ettective solution for the particular application. Parts
substitution, internal inspection and maintenance can
be performed with minimum trouble, the essential
working components being removable while the body

rermaing in the |1i|1|.= liree,

DESIGN FEATURES
o lop cage guided
= Wide range of trim oprions
# High staksility

= Fasy maintenance

PRESSURE RATING

& lass 150LE o 4506008
|'.v..'||.ll‘-'-3||.'l'l1 mEetrkc ratings

& Ismm 0o 25mim

12" to 17

End connection sizes 40mm {(1°:")
£ S0mim (2% can be suppdied

 10mm w0 25mm

AR 1t

END CONNECTIONS

* [langed

& Hull weld
& hocked weld

& Srrewied

=
=
[



Contour

e contoar triim s suitable for most low applications
and s provided as standard in most valves. The valve
Characteristic is determined by the contour of the plug
tead. The contowr trim is available in eight trim sizes with
equal percentage, limear or quick opening characteristics,
Fhe trim s available & a metal to metal or for tight shut

ol & saslt face dhesign is available.

S5pline

e spline trim is desigred specifically for accurate control
of very small flows. The design consists of a long parallel
nosied plug with a accurately cut “¥" notch oot down the
centre. The linear movement of the valve '|1I||;.: ERPOSCE i
variable amount of the notch @ the flow, The plug head
shank Is usuwally made from stellite or other hard wearing
materials for galling resistance and to prevent erosion of
the p|ug thpe. I'he actual characteristic derived froom the
“V* notch s modified equal percentage. The spline trim is
avallable im either metal o metal design or where bubble

tight shut off is required a solt face is fitbed,

Multi-flow (single stage of pressure drop)

In this design flow s broken up into multiple jets by a
number of radial holes dreilled in the cage. The fow is
conventionally from outside to inside the cage so that jet
impingement/high turbulence levels are contralled within
thir confines of the valve cage. The flow jets impinge
together in the centre of the cage bore producing a more
stable downstream flow which in turn reduces the effec
af large scale separation thus producing a smaller seale
turbulence structure in the valve outlel. This results in a
reduction  in acoustic  efficlency, changes the power
spectrum of the generated nodse both of which contribaste
resuction of between 15 and 20 dBA,

Lo naoise Jeviel

commprared 10 a contoured trim valve,

Step cone

Imis design is offersd where a high degree of pressure
|:II:;.I.|‘|.IL'|I.H'|-II it required on low fows, The plug head is
designed with an extended shank having 2 number ol
stepped grooves down ity length, As the flow medium
passes e plug head the pressure drop is broken down in
stages across the labyrinth steps of the plug. The plug
head shank is wsvally masde from stellite or other such
hard wearing materials to prevent erosion of the plug tip.

2 & 3 5tage Pressure Letdown Trim
Imese trim designs are suited to applications where a high
degree of pressure  letdown 4 required  to eliminate

cavitatlom on low flow applications, The trim is Jdesigmed

I

Sl Towe comafeaur frim

1

Sodvane ity oI

£owatinr rrbig

r

Knliane

{

M- T drien

S Corae I

Faadivge Tednr wiilr aliffaser d-sfage dvienn Wit olifFeisey

s that Mow the trim.

passes through each stage of
The design requires a very tight tolerance bebween the
plug and seat to eliminate anular flow between  the

plug and seat.

Body Protection Unit (Diffuser)

Is specified on globe valves where a high [PrEssuTe QCToss
the valve leads to high velocity jer flow from the trim
impinging directly onto the valve body wall, The seat
chiffuser deflects the jet away from the body wall towards
the outlet,
hardened steel which is more resistant to the effects of jet

vilve The seat diffuser s constructed of
impingement than the valve body wall This feature is
particularly wseful on flashing flows where high velocity

twir phase flows can lead to body erosion,
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LOW FLOW CAGE TRIM VALVES
BV502/3/4/5

BOMNNET FORMS

Standard

For applications where the temperature of the controlled fluid s between
=18 C 0 CFy and 232 °C (430 CFh May be used with graphite packing up to
15 °C (600 Fi. Although modern packings are sultable for much higher
b prerakures, it is recommmended that the normalising bonnet be htted in cases
where the temperatures exceed the above values to accommodate lagging of
the contral valve body.

Hormalising
For protection of the gland packing at temperatures abowve 232 "C (450 “F) and
bebow 18 "C0 F) down to <100 "C (=150 °F). The bonnet is designed with fins
which dissipate the heat from the process fluid and help protect the packing
from excessive temperatures. In addition the normallsing Eonnet is longer than
the stdrddard ||n]:|.i|1 Boomet w0 that the valve can 1-:uil:r' [ In}:_-!.:HJ withaiil
interference with the actuator.

Bellows seal
A E:l-:1~.i1i1."|:' Ir:|L||1'-|1|r| e sl hor cides  wheere ;g_l:l.rlﬂ I|.-.:-|'I-::||!|;-|' cannot  be
permitted. The standard bellows material is 321 stainless steel, although many
other materials are available on request. The design consists of a welded Nexible
steel bellows which is clamped in an extended bonnet/bonnet hood, This
effectively cuts out any possible leakage path around the plug stem and
therehore revents ermissions From the vialve |:|H|:_'ki113'q.. I’:H,'I:il:it:'. are frtkedd in
these valves but they only act as a backup fior the bellows,

Cryogenic

Used for temperatunes below =100 °C <150 "F). This is designed with a long
necked section which distances the packing away from the process fluld. The
necked section i designed with a minimum wall section to minimise heat

transfer. Cold box extension/crvogenic bonnets are also available,

Packings are selected based om fluld temperature and fwld type. The

PACKING

PFTFE Cheveon packing s used  for

meni common packing system materlals are MTFE for low temperatune and
graphite for high temperature. For hydocarbons service amd  where
emission bevels meed o be controlled there are two further types of
packings avallable. These Incorporate speclally selected materials and
live boading to both  minimise emissbons and  extend  packing  life
allowing for cyolic operation. These packings are referred to as LTEP and
HTER

Packings bave been tested to [roae Emisaion evels of less than 3050 parts per
rmillicsn oover 30,000 valve plug oveles ancd under thermal oycling conditions.

applications  where the temperature s
between cryogenkc to 232 °C (450 °F)

Grafoil packing is used on high temperature
applications where the temperature exceeds
232 °C 450 °Fy

LTEF low emission packing, lemperatures
belos 260 °C (500 “Fy

HTEF |livw  emission ||:||.‘|-:i|'||.:. termperatures
abowse 2600 O (500 F)

Other packing types can be accommodated as
reqquined

SN

FIFE Cisvron Cirnifaid

LR = Cinnbar il

HTEP = Giraphide wege rings

PTFE Chiveom

BC-3



CHARACTERISITICS

Linear
This characteristic provides a flow rate which is directly proportional to the valve lift. The proportional relationship
produces a characteristic with a constant slope, so that with constant pressure drop the valve gain will be the same at all
flows. The linear valve plug is commenly specified for liquid level control and for Aow contrel applications requiring
constant gain.
Equal Percentage
Equal increments of valve [t produce equal percentage changes In the fluld Qow. The change in flow rate is always
proportlonal to the flow rate just before the change In plug positlon b5 made. The equal percentage characteristic is
generally used on pressure contrel applications, and on other applications where a large percentage of pressure drop s
normally absorbed by the system [tself. Yalves with this characteristic should also be considered where highly varyving
pressure drop conditions occur or high rangeability ks requilred.
Quick Opening
This provides for maximum change In Aow rate at low valve lifts with a fairly linear relaticnship. Additional increases in
valve lift give sharply reduced changes In flow rate, when the valve plug nears the wide open position, the change in flow
rate approaches zero.
Intermediate
Other intermediate or special characteristics are available on request to meet specifc control requirements,

[Egual Perceniage CwLift Charahenistics
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LOW FLOW CAGE TRIM VALVES
BV502/3/4/5

VALVE SELECTION GUIDELINES

Valve flow co-efficient

Al valves are sized using the valve flow co-efficlent, CV, In accordance with 154 7501 as detailed in the Blakeborough
sizirg ard selection manual. Design CV values are given in table 5

Body Selection
Ihe walve body size and siyle is selected on the basis of m.||pc1r1i:|1g the selectd trim design and design CV, In addition
consideration is made of the velocity and the required pressure drop application. Ligquid velocities are limited rainly due
to erosion considerations, whereas gas/vapour flow  wvelocities are limited for frim stability noise and  vibration
considerations,

Trim Selection
e selection criteria of the valve trim ranges Trom valve flow co-effcient, rangeability, pressure drop, cavitation, fashing
and nolse conslderation. Blakeborough sizing and selection manual detalls the variows caloulation methods and selection
limitations for each trim design.

TABLE 1 - STANDARD TRIM MATERIAL COMEINATIONS

TRIRA TYPE PLLAG SEAT CAGE CAGE
TEMP SHPC (750FF) MAK TERP SO0FC [T30°F) & ABOVE
CONTOUR 316 5TST. | 316 STAT. |
e STET WATH STELLITE FACE 116 5157, WITH STELLITE FALE
SELINE 316 5TSTWITH RALSTELUTE | 316 5TST WITH FULL STELUTE |

STER CONE A16 51 50, WITH STELLITE 316 5T, 5T WITH STHLLITE I 7-4PH 5T.5T. 430 5T.5T
MULTIFLOW 36 STSTWITHSTELUTEFACE | INTECRALWITHGUIDE | HARDENED HARDENED

SOFT FACE 116 5TAT 316 ST5T, WITH FTRE
STAGED TRIM 316 STST. WITH STELLITE FACE | 316 ST.ST. WITH STELLTE FACE |

ALL TRIAS CERARDE WITH 5T.5T CERAMRIC WITH 51.5T

FOR SERVICES BELOW 5550 {301 ALL 316 ST.AT. COMSTRUCTION wITH FTIE SaLs
THE ABOWVE TABLE SHOWS STAKMDARD 118 ST.ST. COMB BaATICH. bARSY OTHER MATERALS Can BE UIED GEPESDISG 8% THE APPLICATION

TABLE 2 - RECOMMENDED LIMITING INLET VELOCITIES FOR CONTROL VALVES

VALVE SIZE LICQUID M5 LKQUID FT/5 STEAM OR GAS M/S | STEAMORCASFT/S |  MAX  OUTLET
(STEAM OR GAS)
15,20 & 25MM ’ | [
VE, 34" B1" 135 15 115 555 &S & SOMIC

REOTE: @3 20N FOA LOM MOTSE APFLICATIONS

TABLE 3 - RANGEABILITY FOR CONTROL VALVES

‘ VALVE 3I.LE

LONTOUR SPLIME STEP COME BALILT: FLOAW STAGE TR
(METAL & SCIFT FACED) | (METAL & S0FT FACED)

| 15,20 & 5840 501 T A0 1R 1061
12", 34" B 1"

HOTE CONTROL AT OPERMIRECS OF LESS THAMN 2% 15 &60T RECOMUESDED FOR MOLOKNGED PEEO DY



TABLE 4 - CONTROL VALVE LEAK RATES in accordance with ANSI/FCI 70-2-1976

5] LEARACE CLASS TEIkA STYLE BAAKINALIBA ALLOWARLE | EARAICE
| CLASS IV | METAL FACED | 0,00 % OF RATED CApaITY
[ CLASSES W METAL FACED-LAPPED SEATS 0. 00058AL N CIF WOATER PER INCH OF PORT
| | | PER PS| PRESSURE DROP
' CLASS VI SOFT SEAT

BLIBHLE TIGHT

TABLE 5 -DESIGN CV VALUES

COMTOLUR TRIM SPLIME™ SPLIME aTEF COME MILILTIFLENY
WALVE TERd | HACK | UMEAR | TRAVEL | WALVE TR MCD="% | TRAVEL | TRIM |LINEAR TEAVEL TRIR = |LINEAR TRAVEL
st | sizE | oPeN | Een SZE | SizE sIZE sizE |
i pcr | s | nas | A | oo | 32 | | soe| as ] m1|1:|1:|m1-:|
=
MODD | 2 EE
ez | | 10 | mco | 126 | 58 |scs| 3 |2sempy| w2 | 8 | 8 | ZSmmon |
l= & | e 7 7 | &5mem MC1 | 063 | 2% | s | 17 MEY | 56 | 56 | 25men(17)
12 | g | mc2 | o4 | BB sz | 1 | wea | 32 | 32 Frome i)
| 1 o
| EE pes ! MCE | 035 E':.__% S8 | 0.63
-
= 5| ncs | | 7 AL |Wca u.1u|§§ w9 | 04
5 a7 I SIS MLCS o] ""-_.:__' BOI0 0 D25
AAAIECR T | mcs | oooes |
l MLCT 0.4
| mca | o0z |
- MO 0816
=z | Moo | ool |
_E.\_E._ MCTT | 0bel
2F | monz | oo |
z MCIY | 00025
| M1 | poois |
L

MC1S | 00l

TABLE 6 - VALVE WEIGHTS (KG)

WALVE SIZE BECOMMET TYPE UP 1L &HLE P TO 150008 UPF TO 250008 UP TO 4500LE
AND (P10} RTG {PHZ50) BTG (Ph4.20) BTG RTG
BODY STYLE

FLG B.w FLG B FLG B\ LG -8
| upTO 25MM PLAIN il I B SR S O M| A
(1) CAST NORMALISING 19 i 20 n m N M "
| BVS02 & BYS03 BELLOWS 2 o i AT R NA | e
CRYOGENIC 24 16 25 26 N NA M M
| uPTO 25MM PLAIN 26 ® | ¢ S (T S R i | 2
17 FORCED MLIRMALISIMNE 29 7l uj | 13 3 37 8
| Bvs04 & BYS0S BELLOWS 35 - AT A -+ ) (SRR NA |
CHYCGEMIC L] i) | 15 2 i E'B 42 | L)



LOW FLOW CAGE TRIM VALVES
BV502/3/4/5

TABLE 7 - VALVE DIMENSIONS

BV502/503 CAST BODIES
i EE é _% ;ga BUTT WELD EUTT WELD:
E,‘;‘_‘ 'E_E. %EE §;§ ikl ot AN HOAM BELLOWS CRYDCENIC | N [MAX)
iz cs 2 ggﬁg BEPHISE) | (B P 160 M
| F F F 3 Fd F Fid L =] L L] L [X] L 4]
| tSmm |0y | 203 | 213 | vy [ tes | 1e7 [ w08 | 151 | 130 | 206 | ves | 33 | an | ws | aes
5 U2 B (0N4| TV | ANS | THA (41| 6 | 518 | BUB | 7506|151 12104 14Ma| 16
Frm 14 [ 208 [ 273 [ vwr [vos [ 1t [aos [ 1 [ 130 [ 206 | s | 3 | 3 | ws | 4e
14 TS | BI/B 10N THE | 418 PHA [ 418 6 | 5VE | BUB | 7506 | 13/1/B 1214 14Ma | 18
[Ts wr [ 2o [ 2 [ wr [ ves [ [ ves [ 1t [ 10 [ e | s [ 33 | | ws | e |
1 THA | BIM | 10%4| THE | 418 T4 | 418 6 | 5UE | BUS | 7506 1318 1214 4la| 1 | 3
| woszsae |25 [ B [ 308 [ 2 | 7 | %5 | 2| 15 | 10 | me | s | 33 | a1 | w5 | 40
15x1a15 214 @B 12 LR L1 14 & i 518 B1/@ T8 |13/ B | 12 104 | T4 L4 ]
| soxzsaso | 267 | 286 | M0 | 26 | w3 | 3 | e | im | 130 | me | ms | m3 | an | a5 | e
FTxlal

1002 1T 1358 10714 | 558 | 1344 &4%/B fi 518 | B1/8 7506 |13/ VB 121/4 | 14 L4 16

TAEBLE B - VALVE DIMENSIONS

BV504/505 FORGED BODIES |

- =
29 = =5 BUTT WELD
i 285 ES PO ELITT WELD:
é; 2EE gf% ANSI 2500 L8 ANS| 450 18 . -~ i it
B[S sE wRm
=
i : 2 : iz L M L M
R 2 | I | e | B0 | e m | &\ | m 1
1z 938 | 1212 | 1232 | &30 13 &1/ 7 o WHE | 11E
0 28 | 8 | w | 3 | 16 m | m | m | m
| 938 | 1212 | 1212 | &30 13 6 1/2 9 o WYE | 1
T B [ m [ e | e | B | & m | 263 283 8
' b M L o L $15 B : Lo L
wxsixd | B8 [ me [ 38 | e | ;o | 1 | s | wm | m
15x1x18 | 1202 [ 2wz [ 12y | 6sne 1 8112 9 @ NYE | e
soxzsxso | 3s | s we | w | 3 | s | s | W | m
2etnz | 02wz | wwz [ 22 | esne 1 6172 9 9 NyE | e
el
Fi2
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E HOPKINSONS

HOPKINSONS LTD
A member of the Weir Group

BLAKEEOROUGH CONTROL VALVES DIVISION
Process control vahees and desuperhealing eouapermen
Telophone +44 (0) 1484 820390 Facsimile +44 (0) 1484 820480

HEAD OFFICE AND PLANT
HOPKINSONS LTD PO BOX B2T HUDDERSFIELD HD2 2UR UK
Telephone: +d44 (0] 1484 S20820 Telex: 51682 HOPHUD G Facsimile: +44 1) 1484 B0484

LOW FLOW CAGE TRIM VALVES

BV502/3/4/5



