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VariPak-28000 Series

A Microflow Valve with Actuator
Having a Built-in Cv Adjuster
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On-site adjustment of the Cv can be carried out within a few minutes.
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Foreword

Over a period of more than 20years Masoneilan
have acquired well-proven expertise in the field of
microflow control.

Following increasing demands by users and in their
concem to optimize the performance of performance of
The Valves, Masoneilan's R&D engineers have
succeeded in giving concrete form to this expertise
through numerous tests both in their hydraulic
laboratory and under operating conditions in
processing plants.

The VariPak* Valve arose from the will to provide new
solutions to existing problems and optimize the control
of very low flow rates.

* Patens .

A technical innovation

VariPak is a unique innovation-the first adjustable flow
coefficient control valve specifically designed for small
flows.

All users know that sizing accuracy is the prime factor In
achieving fluid control under very low flow conditions.
Each item in the control loop (pumps, transmitters, orifice
plates, etc.) should have intrinsic performance features
matching the accuracy required for the measurement or
control of the whole loop.

It is obvious that in such cases the better the performance
and accuracy of the final control device - in this case the
valve - the more successful the performance of the whole
loop.

It is because of this that control valves must be very
carefully and accurately sized, especially in the case of
very small flows.

Because of the uncertainties inherent in the parameters
used to calculate the valve flow coefficient Cv. i.e.,
upstream pressure,  downstream pressure, line
pressure drops, pipe sections, fluid viscosity, etc. the
valve in actual operation may not be at the desired
control point, in which case, if the desired control point
setting isnearerto:

the closed valve setting : the effective band will be too
narrow.
the open valve setting : have possibilities of under
capacity.
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It can be readily demonstrated that :

a) the addition of all the safety factors adopted both by
the user, when assessing his operating requirements,
and by the manufacture, who is anxious to supply a
valve capable of meeting the required flowrate.

b) the obvious impossibility of selecting a valve with a Cv
exactly matching requirements (thus automatically
entailing the choice of a valve with a somewhat higher
Cv rating).

Result in selecting low flow valves often having an
effective Cv overrated by 150% and even more.

To overcome this problem, one of several solutions put
forward up to now was to provide a large number of tims
with incremental Cv able to accurately meet the required
flowrate. A valve designed according to this principle
would call for a very large number of plugs, making its
cost prohibitive. In fact, standard control valves adapted
for use in controlling low flow situations invariably are
shipped with a spare trim set having Either a higher or
lower Cv capacity than the one chosen for the
assembled valve.

A more original solution involves designing a valve
with an adjustable flow coefficient !

This is the solution chosen by Masoneilan and has
resulted in the design and manufacture of the
VariPak.

Advantages of an adjustable flow coefficient

VariPak’s flow coefficient Cv can be adjusted without
any change in the pneumatic control signal. This very
simple manual operation can be carried out both prior
to installation and with the valve in operation.

Sizing of a microflow valve

The sizing of a valve is usually based on service
conditions which define, among other things, the
minimum, nomal and maximum flowrates and the
relevant pressures. These values can then be used,
based on known formulas, to establish the relevant
minimum, normal and maximum flow coefficient Cv.
Most conventional microflow valves do not have a
sufficiently high practical rangeability coefficient ‘Cpr” to
ensure best performances both under minimum and
maximum service conditions. The VariPak, however, has
a practical rangeability coefficient of 200 : 1 when Cv
is at minimum adjustment (e.g.Cv=0.04 for a trim
No.5) and 500: 1 when Cv is at maximum adjustment. In
effect, the stroke of the actuator remains constant
imespective of the adjustment chosen. The same
applies to the feedback of the (pneumatic or
electropneumatic) positioner which is never affected by
adjustment of the Cv.
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1. Mid Band setting

If valve sizing calculations and actual service
conditions are not given with a high confidence level, a
VariPak trim set should be chosen so that the mean
estimate Cv will be at the mid band setting.
Masoneilan chooses to call this our “risk-free”setting
since it provides a means to either increase or
decrease the available Cv should the actual conditions
change in actual operation ; e.g. (case No.1) a mean Cv
of 0,07 for a trim No.5 allowing subsequent adjustment
to Cv0.10, if the flow coefficient is to be increased, or to
Cv 0,04 in the opposite case.

2. Adjustment setting at maximum Cv

If valve sizing calculations and actual service
conditions indicate that the full rated Cv of the valve will
initially be  required but may subsequently lessen, the
adjustment knob  should be set at “maximum”
providing scope for possible scaling downwards, if
desired ; e.g. (case No.2) an initial Cv  adjustment of
0.10 for a trim No.5 which will allow subsequent
adjustment to any lower Cv.

3. Adjustment setting at minimum Cv

If valve sizing calculations and actual service
conditons indicate that initial conditions require a
relatively low Cv but will then increase to a higher
maximum, the adjustment knob should be set towards
“minimum”providing scope for upwards scaling at a
later time, if desired ; e.g. (case No.3) an initial Cv
adjustment of 0,04 for a tim No.5 which will allow
subsequent adjustment to, say, C 0.10.

VariPak O FERH Cv {HIXav b E— )L ESEEEE T IREARETT,
The VariPak flow coefficient Cv is adjustable without any change in the control signal.
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BoE/s Cv [EDEEIR Optimization of characteristics
VariPak (ZitEn b nefisftLy s @Bnhc  VariPakis far superior to conventional microflow valves
WES, BE 8 BN TS5 & 5 AN —RU5 D in that it provides the user with a very wide range of

< G Cv (EAS ~ , nominal Cv ranging from 0.0016 to 3.8, using only eight
Zé{ﬁ'?cg ;;_ﬂ.fa\ 0.0016 H5 3.8 FTHMILL EEFH plugs and five seats.

Cv {EERO - IFFHEICHRVFRENT- Cv Rr—)L

A precisely calibrated scale of Cv selection

Trim Flow Coefficient Cv

No. Min. Risk-Free Max.
9 0.0016 0.0020 0.0024 0.0028 0.0032 0.0036 0.0040
8 0.004 0.005 0.006 0.007 0.008 0.009 0.010
7 0.010 0.013 0.016 0.019 0.021 0.023 0.025
6 0.020 0.025 0.030 0.035 0.040 0.045 0.050
5 0.04 0.05 0.06 0.07 0.08 0.09 0.10
4 0.10 0.13 0.16 0.19 0.21 0.23 0.25
3 0.25 0.30 0.35 0.40 045 0.50 0.55 0.60
2 05 0.6 0.7 0.8 0.9 1.0 1.1 12
1 0.9 1.1 1.3 15 17 19 2.1 23
0 1.0 19 23 26 29 32 35 38

M2. REFRHMCVIEDFEE
Fig. 2 Built-in Cv adjuster
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How to optimize trim selection for VariPak
Example1 : under maximum service conditions the
normal calculated Cv of the valve should be 1.1. itis
known, however, that the flowrate will change later
in the production process.

Question : which Cv should be selected when it is
known that tims No.1 and No.2 can equally
provide the same predetermined Cv value (i.e.1.1)?

Answer : (if sufficient information is available to

determine ;)

a) That the subsequent flowrate variations will lead to

a reduction of Cv, choose trim No.2 which, by
simply shifting the Cv adjustment knob, will allow
subsequent adjustment to Cv 0.5, for example.
It should be noted that in the case of a
conventional valve this operation would involve
replacing the trim with another one having a Cv of
0.45, thus increasing the cost. This is the “max.”
adjustment case.

b) That subsequent flowrate variations will lead to an
increase of Cv, choose trim No.1 which will allow
subsequent adjustment to Cv 2.3. This is the “min.”
adjustment case.

c) If little or no information is available, then choose
the trim No.1 with a Cv adjustment of 1.5 which will
allow either upwards adjustment (Cv adjustable
from 1.5 to 2.3.) or downwards adjustment (Cv
adjustable from 1.5 to 0.9). This is the “risk-free”
adjustment case.

Fig.3 No.1 &No.2 Cv plate

Example 2:“normal”service conditions lead to the
Selection of a nominal Cv of 0.040. However,
maximum operating conditions necessitate a nominal
Cv of 0.06.

Question : which trim should be chosen?

Answer : a Cv of 0.040 can be obtained using a No.5
or No.6 trim,(and this could lead too easily to the
deduction that any choice is possible.) However,
since the service conditions at maximum flow-rate
involve a Cv of 0.06, the final choice should be a No.5
trim with a nominal Cv adjustment of 0.04 to ensure
optimal performance under the service conditions
applying in both cases. (This is the “min.” adjustment
case.)

X4. )L No5 KLU No6 D CvFL—k  Fig4 No.5&No.6 Cv plate
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General Data

Characteristics : Linear

Cv Ratio :500.71 at max. Cv

(with a positioner) 2001 at min. Cv

: Flow To Open

:Standard ; FCI 70-2 Class IV
Optional ; FCI 70-2 Class V

Flow Direction
Seat Leakage

Temperature Range :-196°C~350°C
Body
Type : Globe Style with Integral Bonnet
Size : Standard ;1"
(Optional ; 1/2"and 3/4™)
Materials : Standard ; Flanged— Carbon Steel

— Austenitic Stainless St.
Flangeless; Stainless St.
(ASTM A182Gr. F316L )
Optional ; Monel, Hastelloy C, etc.
Body Rating :Flanged ; ASME Class 150 to1500
Flangeless ;
Standard - ASME Class 150 101500
High Pressure - ASME Class 2500

Plug
Type : Top Entry
Materials : Stellite No.6 (Trim No.0~5)
Stellite No.12 (Trim No.6~9)
Seat Ring
Materials  : ASTM A564 Gr. 630(H900)
(Trim No.0~5)
Stellite No.6 (Trim No.6~9)
Actuator
Type : Spring-opposed Rolling Diaphragm
(with force amplifying lever and Cv
adjustment knob)
Material : Die-cast Aiminium-anodized,
Epoxy painted
Action : Direct or Reverse
(Action can easily be reversed without
additional parts)
Spring Range  : 20~100kPa. 40~170kPa
Air Connection : 1/4NPT

Protection for Corrosive Atmosphere :
The inside of the actuator cover is slightly
over-pressured and purged by supply air
form the positioner.
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Numbering System

1st 2nd 1st 2nd 3rd 4th 5th Suffix
2 M . N
Actuator Body ;Il;\nctua:_or Flow Adjustable Construction
. ounting . Ootion
Type Series Position Coefficient Cv Y
27: Air- 28 0: Undefined 9: 0.0016—0.0040 o 4 || 0Undefined Standard
to-Close =00 ) 8:0.004— 0010 12| 34 17| || 2With A Angle
28: Air- 2:() 7:0.010— 0.025 BS Bellows seal
to-Open 3 6:0.020— 0.050 EB Cryogenic
4. 5:004 — 0.10 HP High pressure
Standard 4:0.10 — 025 MS Anti-caviation
actuator .
mounting 3:0.25 — 0.60 SP  Special
arrangement 2:05 — 1.2 v
Flangedvale || 4.09 — 23
mounting positions
Face-to-face= 0:10 — 38 v
102mm(4.02")

Fig.5 Actuator mounting positions




HE

Materials

Materials* (Standard Construction)

Ref. Part Name Standard Materials Ref. Part Name Standard Materials
Flangeless :Stainless St. 6 | Packing PTFE Carbon Fiber
. Body FI;:;[:IM :Aészi:; gf;jl_) 7 | Packing Follower ASTM A 582 Type 303
Austenitic Stainless St. 8 | Packing Spacer ASTM A 479 Type 316
Options: Monel®, Hastelloy®C, etc. 9 | Packing Flange ASTM A 743 Gr. CF8
ASTM A564 Gr.630 (H900) 10 | Packing Flange Studs | ASTM A 193 Gr. B8
2 | SeatRing or Stellte® No.6 11 | Packing Flange Nuts | ASTM A 194Gr. B8
12 | Safety Pin ASTM A 479 Type316
3 | Plug Stellite® No.6 or No.12 13 | Cvadjustmentknob | Stainless Steel
4 | SeatRing Gasket | Graphite wiith st.st. 14 | Actuator cover Polycarbonate
5 | Seat Ring Retainer | ASTM A 564 Gr. 630 (H1075) 15 | Handwheel (optional) | Polycarbonate wheel

* FLSNTVSMEIISERTY , RILLELY . BRR COMEF-IRFARVMHGENSZELHYFT
% Materials noted throughout text are for reference only. Masoneilan reserves the right to supply trade material or
equivalent.
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Examples of alternatives available for specific applications

N)aYN) L=FoFXRrET—av M) L

|

“Varilog” Anti-Cavitation Trim

Maximum Body Rating : ASME Class 1500
Maximum Flow Coefficient CV :
Trim No. 6 ; 0.050
TrimNo.5; 0.1
Trim No. 4 ;0.25
Trim No. 3 ;045

1875 )LIRT—® VariPak
VariPak with 1” angle body.

NATHAA CHRT—DFIE VariPak
High pressure VariPak with Hastelloy
C body.

5. 224+ VariPak
5.VariPak with Flange.

17MPa XU 350°CIZxtd B3 ~A0—XT—)L

s+ VariPak

VariPak with bellows seal for 170 bar and

350°C, Class 1 RCC-M for test reactor,
Connections :1” BW.

SRR EE TS MAFDONA—X S — LAt
B UKL RO VariPak

VariPak with bellows seal and special endfittings for
radiated fuel reprocessing plants.

10
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Dimensions and Weights
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Dimensions (mm)

; . | R H 1
nSSrurTEnd Y ! L0 W T Lipsoral
| N
A Weights
Body Form
mm kg
Standard (Flangeless) 102 7
High Pressure (Class 2500) - Flanged 80 7
High Pressure (Class 2500) - Screwed 102 7
Flanged 160 9

¢ TERVEZFSERTY . Dimensions and Weights noted throughout text are reference only.

& EERGRIL, BHOMERSZERAL TTFEW, JHEMROFEREEBTFTRORKRROFRRELYET,
Use of genuine or authorized parts for replacement is strongly recommended. Malfunctions or leakages may
result without using them.

) AHEOT ORBIFNTEFEELKERT HENEYET,

Note) The contents of this brochure may be subject to change without notice.
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