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Series KNA Full PortControlValves

Equal Percentage 
Control in a Corrosion
Resistant Valve Package
By virtue of its plastic lined design, the Richter KNA Series is ideally
suited to function as an isolation valve in the most corrosive, high
temperature chemical services. Now, advancements in plastics 

molding technology have yielded a ball valve which can perform in 
modulating applications as well. A specially developed “V” ported ball 
is incorporated into the standard valve body, resulting in an ANSI ball
valve with true, equal percentage control characteristics.

■ PFA Lined Ball/Stem offers broad chemical compatibility to a maximum 
temperature of 400° F.

■ Cv Range from 0.9 to 466 with a minimum of 3 Cv designs within each nominal
size allows for more precise control valve sizing.

■ Rangeability of 25:1 within the recommended control range of 20% to 90% of 
valve travel increases valve performance.

■ ISO 5211 Mounting Dimensions simplify the addition of actuating devices.

■ Wide Range of Positioners including pneumatic, analog and digital enhance 
the capabilities of the KNA in meeting today’s process control requirements. 

■ Linear Control Output of the equal percentage ball design is made 
possible by means of a positioner with a characterized cam.



11

Valve Size 1/2-1" 1 1/2" 2" 3" 4" 6"
Cv 1 9 18 29 93 116 186
Cv 2 16 29 46 140 186 291
Cv 3 23 46 70 186 291 466
Cv 4 0.9 18
Cv 5 1.8
Cv 6 4.6

% of Control Range > 10 20 30 40 50 60 70 80 90 100
% of Maximum Cv > 5.5 7.6 10.5 14.5 20.0 27.6 38.1 52.5 72.5 100

Degrees of Stem Rotation
Size Start of Flow

1/2" - 1 25° 31.5 38.0 44.5 51.0 57.5 64.0 70.5 77.0 83.5 90
1 1/2" 29° 35.1 41.2 47.3 53.4 59.5 65.6 71.7 77.8 83.9 90

2" 21° 27.9 34.8 41.7 48.6 55.5 62.4 69.3 76.2 83.1 90
3" 17° 24.3 31.6 38.9 46.2 53.5 60.8 68.1 75.4 82.7 90
4" 16° 23.8 31.2 38.5 45.9 53.2 60.6 67.9 75.3 82.6 90
6" 12° 19.8 27.6 35.4 43.2 51.0 58.8 66.6 74.4 82.2 90

Valve Size 1/2" – 1" 1 1/2" 2" 3" 4" 6"  
z 1 0.60 0.53 0.47 0.31 0.27 0.15    
z 2 0.58 0.50 0.39 0.29 0.24 0.13
z 3 0.43 0.35 0.32 0.22 0.16 0.08
z 4 0.65 0.52
z 5 0.60
z 6 0.60

Cv Values for V-Ported Ball

z-Values for 75% Duty

Flow Capacity vs. Stem Travel

The above Cv values have been determined based on water (Sg = 1) flowing at 
68° F at a pressure drop of 1 psi. These valve coefficients should be utilized with
standard liquid and gas flow formulas for the sizing of KNA V-Ported control valves.

The above z-values are a valve-specific reference number established in accordance
with the German standard VDMA 24422 indicating the start of cavitation within a 
control valve. In order to check for conditions of cavitation, the Xf value of the control
system should be calculated and compared against the z-value of the selected ball
using the criteria as shown below.

With the design of the KNA V-Ported ball, actual media flow begins at a degree of
stem rotation which is unique to each valve size. The above chart indicates these pre-
determined positions, as well as the degrees of stem rotation corresponding to each
10% of overall control range. For example, a 1" valve allows flow to start at 25º of
stem rotation and reaches 50% of its control range (20% of its maximum Cv) at 57.5º
of stem rotation. This chart should be utilized to select the valve size and specific Cv
ball for the control valve conditions. For assistance in control valve sizing, consult the
factory.

Criteria for Cavitation Check

Xf =   ³P   
(P1-Pv)

if Xf < z       → non-critical conditions
if Xf < 1.4z     → tolerable cavitation
if Xf >1.4z      → intolerable cavitation

Xf = differential pressure ratio of control system
³P = differential pressure across valve (psia)
P1 = absolute pressure at valve inlet (psia)
Pv = vapor pressure of media at operating temperature (psia).

Specialized Coupling Design
To enhance performance, the Richter KNA control valve utilizes a specially

developed drive coupling which eliminates free play between the actuation

device and the one-piece ball/stem. This unique

coupling ➀ features a sleeve nut ➁ which

when tightened, securely clamps the

coupling to the unlined portion of the

valve stem ➂ , assuring a positive con-

nection to the valve. In addition, the

coupling employs an angled setscrew ➃ to

tightly lock it to the actuator. Supplied as stan-

dard in stainless steel, the Richter coupling functions with any actuator using

the ISO 5211 drive pattern. This device provides a further means of improving

the control accuracy of the entire KNA control valve package.
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➂
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V-Ported Ball for Control
Clearly, the most common control characteristic

being used in today’s sophisticated process control

systems is equal percentage. When this type of

control is required for a corrosive service, the

choice in valves is limited and the costs of such

valves can be prohibitive. The Richter KNA

Series can meet these control valve require-

ments. The backbone of this valve

configuration is the fluoroplastic lined

“V” ported control ball, designed

specifically for equal percentage

output. The one-piece ball/stem

design utilized with this ball

enhances control accuracy by

eliminating a point of undesired

hysteresis, common to two-piece

designs.  And being a quarter-turn ball valve,

this valve is easy and inexpensive to actuate, making it an attractive alternative

to other styles of control valves.   


