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Fig. 28: Troubleshooting with 8” globe valve and anti-cavitation trim and 
downstream baffl es – Calculation of 8” globe valve with anti-cavitation 
device and 3 downstream baffl es. Replacement in 2001 with 8” globe 
valve u2 < 3 m. Also a low noise rotary plug anti-cavitation design at 
larger valve size may handle this application.

Fig. 29: AC trim system (anti-cavitation design)
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11. Coming up with another design other than the current 
low-noise cage design
Finally, the author has followed growing market demands to 
present a new alternative to an expensive pressure-balanced 
cage globe valve design. Metal-to-metal leakage rate Class V 
is required combined with higher shutdown pressure, which 
called for a pressure-balanced design. Cage valves are more 
dirt-sensitive and can have a higher rate of failure, which in-
creases the total cost of ownership (TCO). Today, often there is 
no time for proper commissioning with a traditional long-term 
fl ushing process, dirt fi lters, replacing cage valves with spool 
pieces etc.
It is often wishful thinking to believe that the process fl uid is 
clean.
Five special low-noise triple-eccentric butterfl y valves operate 
in a large petrochemical complex in Nanhai, China in critical 
applications, handling the fi re-fi ghting water (Fig. 32c) and 
cooling water system (Fig. 32b) at a considerably lower price 
than a cage globe valve. 
This latest development in high-performance butterfl y technol-
ogy offers unique opportunities to reduce cost because this 
type of rotary valve can be delivered to sizes of up to 100” and 
also for high-pressure applications up to Class 2500. The but-
terfl y valve comply with leakage class V with metal-to-metal 
sealing and even reach class VI bubble-tight requirements sim-
ilar to soft-seated seats. Combined with a powerful rotary ac-
tuator, high shutdown pressures are possible and open up very 
economic possibilities to replace very expensive pressure-bal-
anced, dirt-sensitive cage globe valves, even when the applica-
tion calls for noise reduction in a limited area. 
Sixteen Type LTR 43 Butterfl y Valves in size 60” work in the 
Nanhai petrochemical complex [4] as start-up devices of enor-
mous water pumps for the plant cooling water supply.
Fig. 30a shows a unique picture of a dynamic test directly after 
the successful static leak test for leakage class V at conditions 
of 8 to 1 bar. The approximately 20-m-high water fountain 
produced with the small pump shows the main construction 
parameters of the triple-eccentric design.
In the Nanhai petrochemical complex, a unique challenge was 
to reduce cavitation noise by about 15 dB(A) to < 90 dB(A) 
warranty; seat leakage class V, with high cv 100 value > 2000. 
A pressure-balanced design is not recommended due to pos-
sible dirt.
In the design phase, special care was taken to handle the limits 
of critical outlet velocities (Fig. 32a).
These valves were successfully commissioned and could be of-
fered at a signifi cant lower price than a complicated pressure-
balanced low-noise cage globe valve [4].

�' ���*���3 ���4 ���5 ���*�H�V�H�O�O�V�F�K�D�I�W���I�•�U���W�H�F�K�Q�L�V�F�K���Z�L�V�V�H�Q�V�F�K�D�I�W�O�L�F�K�H
�6�R�I�W�Z�D�U�H�D�Q�Z�H�Q�G�X�Q�J�H�Q���P�E�+

����



Special print from Paper 2006 Valve World Conference · www.valve-world.net · November 2006 15

References
[1] 2nd International Conference on Developments in Valves and 

Actuators for Fluid Control, Manchester, March 1988, Paper D1 
DeZURIK. Plug vibrational tendencies of top guided throttling cont-
rol valves. Henry Illing 

[2] Published at Control Valve Reliability Prediction Seminar, 
Maastricht, 13 to 15 December 2005 by Dr. Jörg Kiesbauer 
SAMSON Control Valves Prediction Methods 

[3] Sizing for Severe Service “Kinetic Energy Model” L. Stratton CCI 
2005 Valve World CVRP Seminar

[4] “Nanhai revisited” Valve World Interview with Teun Hooftman Shell 
Petrochemicals Company Ltd. Valve World Edition February 2006 

12. Conclusion
The author, who has been active in the control valve business 
for more than 35 years, has noticed that troubleshooting has 
increased in all fi elds and occupies a signifi cant part of his 
time.
Time and cost pressure from his point of view can affect plant 
reliability objectives.
The following priorities concerning valves are often specifi ed 
by end users in the HPI sector:

Safety and reliability 
Control quality
Environmentally aspects, trouble-free life cycles and lowest 
cost of ownership.

Nowadays, the contradiction often arises as consultants are 
under signifi cant pressure to keep costs low and opt for other 
priorities: 

Lowest initial cost 
Just meeting the specifi cation 
Just meeting the warranty time
e-bidding and e-purchasing

Valve sizing standards and regulations as well as safety regu-
lations seem to be complete but there are gaps with the poten-
tial for unpredicted plant shutdown and disasters.
Noise prediction methods were developed in the early 1980s. 
This was only possible because competitors worked together 
with an open mind and a common goal. The same should be 
possible today concerning the reliability objectives of control 
valves. 
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Fig. 30a: Final inspection at 
LEUSCH (member of the SAMSON 
AG Group)

Fig. 30b: Triple-eccentric butterfl y 
design

Fig. 31: A different design than 
the common low-noise cage 
design

Fig. 32a: Design draft of fi re-
fi ghting water, low-noise valve. 
DN 1 = 16”, DN 2 = 12”, 
DN 3 = 24” for outlet velocity 
< 5 m/s at max. fl ow

Com mis-
sioning
the cooling 
water valves

Commis-
sioning
the fi re-
fi ghting 
valves

DN 3 = 24”----DN 2 = 12”----DN 1 = 16”

Fig. 33: Calculation of the pump around fi re-fi ghting water control valve 
(Fig. 32c) with critical pressure letdown 13.5 bar (a) to 2 bar (a) and 
low-noise devices.

Fig 32b: Cooling water supply 
valve 

Fig 32c: Fire-fi ghting water pump-
around valve
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