
Parallel inlet Taper inlet 

 

TPED Certification (    mark)  
by BAM as notified body:  

ID-0589 

 

Series TWH-03 

   

ISO 9001 and TPED certified valve manufacturer 

 Wheel operated stainless steel cylinder valve  

for toxic and high purity application 

 Designed for superior performance 

 Diaphragm design for high leak integrity 

 Prevents contamination of gas contents 



 

 

Features and benefits for best-in-class performance  

Testing and certification 
 Valve meets EN ISO 10297:2006, tested by BAM Berlin 
 Production testing as per EN ISO 14246:2014 
 Certified by BAM Berlin to European Transportable Pressure Equipment Directive (TPED) and available with     mark 
  

Dimensions are in mm 

Dimensions shown are for 25E inlet and CGA 330 outlet 
a Depends upon inlet connection 
b Depends upon outlet connection 

Wrench size 

29.5 

  

  

Drain hole on handwheel to 
prevent water trapping 
 

Lubrication provided in non-wetted 
areas ensures smooth movement 
and reduces friction 
 

Bottom spindle designed to 
facilitate flow and prevent residual 
deposition in spring 
 

Available in a variety of inlet and 
outlet as per customer requirement 
(refer valve selection guide). Valve 
body and parts precision machined 
with close tolerance for high 
performance 
 

  

 
 

 
 

 

 
 
 

 

 
 
 

 
 

Series TWH-03 (taper inlet) 

Design Specifications 
 MIN life 
 Operating and storage temperature range 

: 
: 

2000 cycles 
-20 °C to + 65 °C 

 MIN closing torque : 6-7 Nm 
 Handwheel nut installation torque : 6-8 Nm 
 Gland nut installation torque : 90-100 Nm 
 MAX test pressure (TP) : 240 bar  
 Lubricant : Krytox GPL 225   
 Flow coefficient (Cv) : 0.16 

 

SS nut and washer for handwheel 
fitment 

 

Fine pitch of the top spindle provides 
gradual opening  

 

Moly filled nylon reduces friction 
between rotating top spindle and 

thrust metallic pad 
 

Lower Inconel diaphragm for 
corrosion resistance. Diaphragm 

sealing provides high leak integrity 
 

Available in a variety of soft seat 
options to cover variety of gas 

applications (refer valve selection 
guide) 

 



 

 

Features and benefits for best-in-class performance  

Testing and certification 
 Valve meets EN ISO 10297:2006, tested by BAM Berlin 
 Production testing as per EN ISO 14246:2014 
 Certified by BAM Berlin to European Transportable Pressure Equipment Directive (TPED) and available with     mark 
  

Dimensions are in mm 

Dimensions shown are for U18 inlet and CGA 626 outlet 
a Depends upon inlet connection 
b Depends upon outlet connection 

  

   

Drain hole on handwheel to 
prevent water trapping 
 

Lubrication provided in non-wetted 
areas ensures smooth movement 
and reduces friction 
 

Bottom spindle designed to 
facilitate flow and prevent residual 
deposition in spring 
 

Available in a variety of inlet and 
outlet as per customer requirement 
(refer valve selection guide). Valve 
body and parts precision machined 
with close tolerance for high 
performance 
 

PTFE / NBR O-ring facilitates leak 
proof connection with cylinder neck 

  

 
 

 
 

 

 
 
 

 

 
 
 

 

 
 
 
 
 
 
 
 

 
 

Series TWH-03 (parallel inlet) 

Design Specifications 
 MIN life 
 Operating and storage temperature range 

: 
: 

2000 cycles 
-20 °C to + 65 °C 

 MIN closing torque : 6-7 Nm 
 Handwheel nut installation torque : 6-8 Nm 
 Gland nut installation torque : 90-100 Nm 
 MAX test pressure (TP) : 240 bar 
 Lubricant : Krytox GPL 225   
 Flow coefficient (Cv) : 0.16 

 

SS nut and washer for handwheel 
fitment 

 

Fine pitch of the top spindle provides 
gradual opening  

 

Moly filled nylon reduces friction 
between rotating top spindle and 

thrust metallic pad 
 

Lower Inconel diaphragm for 
corrosion resistance. Diaphragm 

sealing provides high leak integrity 
 

Available in a variety of soft seat 
options to cover variety of gas 

applications (refer valve selection 
guide) 

 

Pressure relief device (PRD) uses 
corrosion resistant Nickel disc. 

Internal plug capsule design using SS 
gasket provides secure sealing with 

valve body and protects the PRD from 
loosening or damage in service 
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Operating principle  
 

  

Series TWH-03 

 

Identifying features 
TWH-03 is wheel operated design using two piece spindle separated by non-perforated diaphragms. The five diaphragms in 
series act as gland packing and prevent leakage around the valve spindle when the valve is in open condition. The replacement 
of elastomeric seals (as in O-ring seal design valves) with metal diaphragms gives the valve superior leak integrity to the 
atmosphere. There are no threads or lubricants in the gas stream to generate particles or contaminate the gas. The design 
prevents diaphragm inversion and all this makes the design ideal for use with applications involving toxic, high purity, rare, 
pyrophoric and even corrosive gases. 

NOTE    When working with TWH-03, it is very important to use good cylinder change-out procedures. This must involve 
adequate purge and evacuation times to allow the valve interior to be properly cleaned.  
The lower spindle is non-threaded, fitted with a soft seat and encased in a spring which forces it away from the seat when the 
valve is opened. The upper spindle is threaded into the diaphragm retaining gland nut. When the handwheel is rotated to the 
closed position, the upper spindle pushes on the diaphragms, which deflect downward, forcing the lower spindle against the 
valve seat. When the valve is opened, the upper spindle moves away from the diaphragms, allowing the spring to push the 
lower spindle away from the seat and gas to flow. 

Caution – If TWH-03 is not selected with a suitable soft seat material for the intended application, corrosion products can be 
produced. Corrosion products formed by these reactions can prevent normal valve operation and can embed in the elastomeric 
tip, preventing the valve from making a complete seal. 
 

Recommended opening procedure  
The TWH-03 handwheel rotates about 2 turns from fully open to close. When opening a diaphragm valve, the user will feel 
resistance for approximately one turn, at which point most or all resistance on the handwheel will disappear. At this point the 
upper spindle would have lost contact with the diaphragms. The valve should be opened to this point but not back seated. 
When the handwheel is free from resistance, the valve will provide maximum flow but will not be mistaken for a closed valve 
as the free moving handwheel will also cause the upper spindle to rise. 
 

Recommended closing procedure  
When the valve is open, full cylinder pressure is exerted on the diaphragms. The diaphragms have a surface area of about one 
square inch. The pressure on this large surface area makes it difficult to push the diaphragms down. When closing the valve 
against cylinder pressure, about 60% of the closing force goes toward overcoming the gas pressure, while only 40% of the 
force is transmitted to the seat. Therefore, when a pressurized diaphragm valve is closed to the recommended 6-7 Nm and the 
valve outlet is depressurized, the closing force on the seat is only about 3 Nm. The valve may be either "weeping" through at 
this point or are just barely closed. Because of this effect, it is necessary to use a "double-close procedure" on these valves. So 
we recommend the operator to close the valve as tightly as possible by hand to vent the pressure in the valve outlet, and then 
to retighten the valve immediately. This is commonly referred to as double-closing. This also allows the valve to not be prone 
to inadvertent opening when exposed to vibration and shock. 
 

Valve installation 
Valving procedure and torque guidelines should be as per EN ISO 13341.  
 

 
1. Valving tools (e.g. sockets or jaws) used to screw the valve into the cylinder must only make contact with the flats 

provided in the valve body (and not touching any part of the valve outlet and/or PRD, if provided). The tools should fit the 
valve properly without causing damage. 

2. Over-torquing the valve into the cylinder must be avoided as they cause high stresses in the cylinder neck, leading to 
overload failures. Over-torquing also leads to irreparable damage to the valve stem. 

3. Never attempt to replace soft seat in the bottom spindle. 
4. Repair and maintenance should only be carried out by trained personnel. 

 



PRD assembly

Material of construction and assembly arrangement

Series TWH-03

Valve body
SS 303/SS 316L

Inlet O-ring
PTFE

Wheel cap

12

Thrust metallic pad

guide for soft seat material 

options)

Washer 

SS 303

.

5
Diaphragm X (4+1)

11

9

2

3

SS 302

Bottom spindle assembly

Gland nut

Plain washer

Top spindle 

Spring

SS 303

SS 303
Lock nut

Handwheel

SS 303 (refer valve selection 

SS 301/Inconel 625

Aluminium

Nut

7

4

SS 303

SS 303 with moly filled

8

10

1

PA 6

.

SS 303

         nylon tip

PA 66

6

13

15

14

.



 

 

Disassembly, inspection and assembly instructions  
 

 

Series TWH-03  

Disassembly of valve 
1. Place the valve assembly after removing from the cylinder in a vice or similar holding fixture. The holding fixture must 

securely grip the valve body (1) on the wrench flats so that there is no damage to the valve body, internal bores, inlet and 
outlet threads or pressure relief device. 

2. While dismantling the valve, the valve should be in the open position so that the force exerted by the top spindle (7) against 
the diaphragms (4) is at a minimum. 

3. Remove wheel cap (13) by pulling it away from the handwheel (10) using a screw driver or similar tool. Using a 13 mm socket 
wrench or hex box wrench, remove the nut (12) by turning it counter clockwise. 

4. Remove the handwheel from the top spindle square. The plain washer (11) will come out with the handwheel. 

5. Using a 35 mm socket wrench or HEX box wrench, unscrew the lock nut (9) if fitted, in clockwise direction. 

6. Using a 25.4 mm socket wrench or HEX box wrench, unscrew the gland nut (8) in counter clockwise direction. The top spindle 
assembly will come out with the gland nut.  Remove the top spindle assembly, thrust metallic pad (6) and washer (5) from 
the gland nut by rotating it in clockwise direction. 

7. Remove the valve from the vice. Diaphragms should be loosened / removed without the use of tools by directing a stream of 
compressed air from an air hose onto the top of the stack of diaphragms. Subsequently remove the bottom spindle assembly 
(3) encased by the spring (2) by inverting the valve. 

8. If required, remove the Pressure Relief Device, PRD (14) by rotating counter clockwise using a 14 mm socket wrench or hex 
box wrench. Be careful not to scratch / damage the sealing surface of the PRD with the valve body. 

Inspection of valve and components 
1. Valve body (1) 

a. Inspect the valve body chamber for dirt, debris or damage. Where possible, blow out the valve body chamber using 
clean, dry, compressed air or Nitrogen to remove any foreign particles. 

b. Inspect the valve body for seat damage and thread wear. 

c. Do not attempt to repair the valve body if damaged.  

2. Components  

a. Always discard the diaphragms (4) once removed from the valve and replace with new diaphragms 

b. Inspect all parts visually for wear / damage. Replace parts as necessary 

c. Handwheel (10) should only be reused if in good condition 

d. Inspect the PRD (14) for any wear / damage. Replace PRD assembly if damaged or actuated. 

Assembly of valve 
1. Lubricate parts as per GA drawing. 

NOTE    Customer will receive parts / spare kits in lubricated condition. 

2. Place the spring (2) inside the valve body (1) step bore. Position the bottom spindle assembly (3) inside the spring ensuring 
the spindle collar rests on top of the spring. 

3. Place the Inconel diaphragm (4) inside the valve body so that it rests on top face of the bottom spindle collar. Place four SS 
diaphragms over the Inconel diaphragm. 

4. Screw in the top spindle assembly (7) in the gland nut (8) in counter clockwise direction ensuring the collar face rests against 
the gland nut counter face (fully open position). 

5. Insert SS 303 thrust metallic pad (6) inside the gland nut assembly so that the cup face touches the spindle tip. 

6. Push fit PA 66 washer (5) in the gland nut counter groove ensuring the lubricant in the other face of the thrust metallic pad is 
not displaced. 

7. Screw in the gland nut assembly inside the valve body by rotating in clockwise direction. 

8. Clamp the valve body in vice with Nylon clamp pads, ensuring no damage to the valve body and tighten the gland nut to 90-
100 Nm using 25.4 mm socket wrench or HEX box wrench. 

9. Screw in the lock nut (9), if applicable, in counter clockwise direction and tighten to 35-40 Nm using 35 mm socket wrench or 
HEX box wrench. 

10. Tighten PRD assembly (14), if applicable, to 35-40 Nm using 14 mm socket wrench or HEX box wrench in clockwise direction. 

11. Fit handwheel (10) by tightening nut (12) to 6-8 Nm using a 13 mm socket wrench or HEX box wrench over plain washer (11) 
by rotating in clockwise direction. 

12. Push fit wheel cap (13) in the handwheel. 

13. For valves with parallel inlet thread, fit inlet O-ring (15) in the valve inlet connection so that it rests against the flange. 
 

NOTE    Refer “Material of construction and assembly arrangement” page to identify the part No. given in the bracket. 

Last updated: 16th November, 2016 



 

 

Product selection guide  

. 

 

 

 Inspection 
P “Pi” mark (In-house 

inspection service) 

L “Pi” mark & Lloyds 
(PESO approved) 

 

(For example only) 

A – Other inlet, outlet and dip tube connections are available as per customer requirement 

B – See attached “List of approved gases” (next page) for additional details 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 Valve series 
TWH TWH-03 
 

 

 Body/Bottom spindle 
S3 SS-303 

S6 SS-316 
 

 

 Gas service 
A1 See attached “List of 

approved gases” (next page) 
 

. 

 Dip Tube 
A
 

X Not required 
. 

 

 Specification 
7 EN ISO 10297:2006 
 

 

 Miscellaneous 
B
 

XX6 Seat insert PA 66 

XXE Seat insert PCTFE 

XXF Seat insert PVDF 

XXV Seat insert Vespel 
 

. 

 Inlet 
A
 

1BS 1" to BS 341-1:1962 

25E 25E to ISO 11363-1 

12N 3/4-14 NGT to CGA V-1 

U18 1.125-12 UNF 

39J 1.455” *W39-12 TPI, 
taper 3:26] 

16N 1-11.5 NGT 
 

. 

 Outlet 
A
 

S02 IS-2/BS-2/BS-4 

S03 IS-3/BS-3 

S09 IS-9 

B06 BS-6 

B14 BS-14 

B15 BS-15 

D01 DIN-1 

D05 DIN-5 

D06 DIN-6 

D07 DIN-7 

D08 DIN-8 

D09 DIN-9 

D10 DIN-10 

D14 DIN-14 

330 CGA-330 

350 CGA-350 

510 CGA-510 

580 CGA-580 

590 CGA-590 

626 CGA-626 

660 CGA-660 
. 

. 

 PRD type 
B
 

1 CG-1/Ni 

4 CG-4/Ni 

8 CG-5/Ni 

X Not required 
.  

 

Working pressure (in bar) 
200 200 bar 

Working pressure (in psig) 
124 1800 psig 

139 2015 psig 

156 2265 psig 

166 2400 psig 
 

 

TWH S3 25E X S02 A1 X XX 7 P XX6 200 

Valve item code matrix 

Series TWH-03 

. 

 PRD rating 
28 2700-3000 psig 

32 3025-3360 psig 

36 3400-3775 psig 

38 3600-4000 psig 

39 3915-4350 psig 

XX Not required 
.  

Options – Inlet O-ring 
PTFE 

NBR 

Options - Others 

Seal nut with sealing gasket 

Chain and keeper ring 

Lock nut 

 



 

 

List of approved gases  
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Sl. 
No. 

UN 
No. 

Name of gas 
Chemical 
formula 

Soft seat options 

PA 66 PCTFE PVDF Vespel 

01 1005 Ammonia  A NH3   X X 

02 1006 Argon Ar     

03 1016 Carbon monoxide 
 A & C CO      

04 1032 Dimethylamine C2H7N   X  

05 1035 Ethane C2H6     

06 1962 Ethylene C2H4     

07 1040 Ethylene oxide C2H4O X    

08 1046 Helium 
 A

 He      

09 1049 Hydrogen 
C
 H2      

10 1056 Krypton Kr     

11 1971 Methane CH4      

12 1061 Methylamine CH5N   X  

13 1065 Neon Ne     

14 1660 Nitric oxide 
A & B

 NO X  X X 

15 1066 Nitrogen N2     

16 1067 Nitrogen dioxide 
  A & B

 NO2 X  X X 

17 1072 Oxygen O2 X  X X 

18 1978 Propane C3H8      

19 1079 Sulphur dioxide 
 A

 SO2 X    

20 2036 Xenon Xe     

Series TWH-03 

A - Also available with PESO approval  

B - PRD prohibited 

C – PRD not available 



 

 

Notes  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

  

Natun Rasta, Bilkanda, 24 Parganas (N)  

Kolkata -  700 113, West Bengal, India 

Ph: +91 33 2595 6767 - 74, Fax: +91 33 2595 6779 

Email: post@teknovalves.com, Web: www.teknovalves.com  

Copying or extraction from this document shall not be done without Tekno Valves permission, since information contained herein includes proprietary information. 

 Last updated: 02nd April, 2018 P.Halder 


