
Sizing, Specification, and 
Technologies

Hydronic Control 
Valves



Learning Objectives

▪ Understand the language of valve specifications and how vendors and engineering firms may 
utilize different terms

▪  Explore various flow characteristics in valves, and which are most desirable for a given 
application

▪ Learn the proper method for sizing control valves for liquid water

▪ Investigate several common control valves, understand their design intent, their function, and 
for which applications they are best suited 
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Pressure and Temperature Ratings

▪ Body Pressure

▪ Close-Off Pressure (and leakage)

▪ Maximum Differential Pressure

▪ Fluid Temperature Range



Body Pressure Rating
ANSI Rating

or
Measured in PSI



Body Pressure Rating
ANSI Rating

or
Measured in PSI

ANSI 125

ANSI 250



ANSI 125

ANSI 250



6” ANSI 125 
Flange

Ø = 280 mm
8 BoltsØ = 320 mm

12 Bolts

6” ANSI 250 
Flange



Close-Off
Pressure Rating



Close-Off
Pressure Rating

Leakage Class Max. Seat 
Leakage

Relative Seat 
Tightness

Class II 0.5% of rated Cv 1.0

Class III 0.1% of rated Cv 5.0

Class IV 0.01% of rated Cv 50

Class V 0.0005 ml/min/in 
of trim size/∆P

~300,000

Class VI Specified per trim 
size

~600,000



Rules of Thumb – Close-Off Pressure

2-Way ≥ Head of circulating pump

3-Way Mixing ≥ System differential

3-way Diverting ≥ Head of circulating 

pump



Maximum
Differential

Pressure Rating



Temperature RatingsMedia Temperature 
– Acceptable fluid 
temperature range for the 
valve

Ambient Temperature 
– Rating for the actuator



Valve Flow

▪ Flow Characteristic

▪ Rangeability / Turndown



Fl
ow

 

Valve Position

• Quick Opening

• Linear

• Equal 
Percentage

• Modified Equal 
Percentage???

Flow Characteristic



 

 

*Valve body only with constant 
∆P (Lab Conditions)

*Installed Valve Assembly

Rangeability & 
Turndown



Valve Sizing



▪  

Valve Sizing

Flow Coefficient Formula



▪  

Calculating Pressure Drop



Rules of Thumb – ∆P for Valve Sizing

- Should be greater than coil ΔP for 

modulating

- Typically between 3psi - 5psi for 

modulating

- Typically 1psi for on/off



Cv = 16

Cv = 7.2 

½”1”



 

 



 



Rules of Thumb – Pipe Reduction 

Factor

- The control valve shall be no less than 

½ the pipe size…

- However, it’s best to keep the 

reduction to 2 pipe sizes or less.

(Large pipe reductions can increase the          

effects of cavitation)



Valve 
Technologies



Valve TechnologiesCharacterized Ball Valve

Rotary Action

Characterizing Disc
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Characterized Ball Valve

Rotary Action

Characterizing Disc
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Valve TechnologiesBall Zone Valves

Rotary Action

Compact Size

Equal Percentage



Globe Valve

Linear Action

Plug Design



Globe Valve

Linear Action

Plug Design



Globe Valve

Linear Action

Plug Design



Globe Valve

Linear Action

Plug Design

P1

P2



Globe Valve

Linear Action

Plug Design

Pressure 
Compensation



Globe Valve
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Globe Valve

Linear Action

Plug Design

Pressure 
Compensation

P1

P2

P1

P2

P1



Globe Valve

Linear Action

Plug Design

Pressure 
Compensation



Globe Valve

Linear Action

Plug Design

3-Way Applications

3-Way Mixing

A

B

AB



Globe Valve

Linear Action

Plug Design

3-Way Applications

3-Way Diverting

A

B

AB



Globe Valve

Linear Action

Plug Design

3-Way Applications

3-Way 
Diverting Only

A

B

AB



Globe Valve

Linear Action

Plug Design

3-Way Applications

3-Way 
Diverting Only

A B

AB



Butterfly Valve

Rotary Action

Rotating Disk and 
Resilient Seat



Butterfly Valve

Rotary Action

Rotating Disk and 
Resilient Seat

Disk

Liner



Butterfly Valve

Rotary Action

Rotating Disk and 
Resilient Seat

Sizing



Rules of Thumb –Valve Sizing

- Modulating Applications are sized to 

60o Cv

- On/Off Applications are typically line 

size



Butterfly Valve

Rotary Action

Rotating Disk and 
Resilient Seat

Sizing



Butterfly Valve

Rotary Action

Rotating Disk and 
Resilient Seat

Modified Eq%

Fl
ow

 

Valve Position



Butterfly Valve

Rotary Action

Rotating Disk and 
Resilient Seat

3-Way
Mixing / Diverting



High Performance 
Butterfly Valve

High Temp, High 
Pressure Applications

High Fluid Velocity   
up to 32 ft/s



High Performance 
Butterfly Valve

High Temp, High 
Pressure Applications

High Fluid Velocity   
up to 32 ft/s

Liner

Heavy Duty 
Packing, Bearings, 

Body & Stem



6-Way Control Valve

Single Point of  
Control

4-Pipe System with 
Single Coil 
Equipment



6-Way Control Valve

Single Point of  
Control

4-Pipe System with 
Single Coil 
Equipment



Pressure 
Independent 
Control Valves



Pressure

Flow

Pressure 

Independent 

Control Valves



Pressure

Flow

Pressure 

Independent 

Control Valves

Pressure Independent 
Control Valves



Key Take-Aways

1. ANSI Body Pressure 
ratings relate pressure 
and temperature

2. Equal Percentage flow 
characteristics are 
perfect for liquid water 
coils

3. 6-Way control Valves 
offer a unique solution for 
single-coil equipment

4. Pressure Independent 
Valves provide more 
reliable control in every 
application

Hydronic Control Valves


