
Hydronic System Performance

Why design and modeling data 

cannot always predict a 

building’s actual performance

Presented by Belimo

1



Learning Objectives

 Explore the design and modelling assumptions regarding hydronic systems

 Identify the system performance issues that are caused by improperly sized control valves and 

poor valve authority

 Understand how variances in coil performance affects thermal heat transfer efficiency

 Discover how advanced control valves offer potential solutions for all these issues



Design and Modeling Assumptions   



Perfect Valve Authority

Stable System Pressures

Proper Valve Sizing

Design / 
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How 

Many in 

a Year?



What 

Happens 

Rest of the 

Year?



System Performance Problems

 Valve Sizing
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 Coil Requires 250 GPM

 ΔP = 4psi
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System Performance Problems

 Valve Authority
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System Performance Problems

 Coil Performance
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Power Output: 

� ���/ℎ �
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1. Pump more Water

2. Reduce Delta T

3. No additional BTUs





~12F

~6F

~3F



55 gpm

320 

kBTU/hr

325 

kBTU/hr

65 gpm

1
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Perfect Valve Authority

Stable System Pressures

Proper Valve Sizing



Potential Solutions

 Pressure Independent Control Valves
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Potential Solutions

 Delta T Management - Smart Valves





Delta T Management
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Key Takeaways:

1. Even the best designed buildings are 

oversized most of the year

2. Balancing Valves and Automatic Circuit 

Setters are static devices only offering 

value at “design” conditions.

3. PI Valves create Dynamically Balanced 

Systems and Hydronically Isolated 

Loops

4. Delta T Management can optimize water 

usage during heat exchange


