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Optimize your hydronic
building flow
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80% of Buildings Efficiency Potential remains
untapped
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Energy efficiency potential

Realised Unrealised

Definition of Energy Efficiency
“Using less energy without compromising the performance of the building”

Source: IEA World Energy Outlook (2012), energy.gov https://bit.ly/2p8PZ6s (2017), Energy 2020 European Commission (2011),
United Nations Environmental Program (UNEP) and United States Environmental Protection Agency (EPA)
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Modern buildings need designs
for greater flexibility and transparency

• Made between before 2000
• Constant air and water distribution
• Static flow balancing made for worst case
• 100% Energy consumption

• New energy requirements
• Variable air and flow distribution
• Static commissioning to perform

for the whole building

Past
Constant use

(~80% of buildings)

Today
Flexible use

(~20% of buildings)

Tomorrow
Flexible use Digital

• High flexibility in use
• Distributed function
• Demand control based on additional data
• Dynamic commissioning
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Hydronic Balancing – History

Old Valves
Balancing made with gate valves
or other simple but
unappropriated devices

Mechanical
Automatic
Balancing Valves
Automatic balancing valves (cartridge)

Manual Balancing
Valves
First device to provide some sort
of engineered balancing

Pressure Independent
Control Valves
(PICV)

Intelligent Valves
Connected valves with advanced
features IoT/AI/ …

Connected Valves
Electronic Valves connected
to the cloud
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Dynamic balancing solutions by application

Terminal
Units Room

Modulating control

Modulating Control

On/Off Control

Advanced control data-driven
applications

Distribution
Generation Intelligent

Valve

PICV

PICV

PICV
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Hydronic distribution system must be
extended
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Traditional design of hydronic control circuit
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PICVs in a nutshell
Control valve actuator1

Continuous presetting
of required maximum
volumetric flow

2

Integrated differential
pressure controller3

Pressure test points4

1

2

3

4



Energy performance
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Chiller efficient

Example using a cooling application

Cooling application

At full load T: 6 K

AHU Coil

Chiller

6°C 12°C
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Situation with static balancing

Oversupply leads
to T: 2 K

High power consumption

AHU Coil

Standard Valve

Peaks, e.g. 25% overflow

Chiller not efficient

6°C 8°C

Typical risks:

Chiller
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Situation with PICV

Improved T: 5 K

Saved up to 30% energy

AHU Coil

Flow limited to 100%

Chiller quite efficient
PICV

6°C 11°C

Results:

Chiller
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Energy saving considerations

30%
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Courtesy BSRIA Limited

Energy saving considerations
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Courtesy BSRIA Limited

Energy saving considerations
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Courtesy BSRIA Limited

Energy saving considerations
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Courtesy BSRIA Limited

-25%

-50%

Energy saving considerations



Cost of a PICV
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From 67 valves down to 30 PICV
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Valves cost in a project Overall picture

Dynamic
Balancing

Static
Balancing

# Units (E.g. with DN15)

Product Cost
(Valves/Actuator)

Installation and commissioning

Total Cost of Installation

500 500

Tot =
100%

Tot =
86%

Install = 1h
Commissioning = 1h
€ 60,000

Install = 0.5h
Commissioning = 0.5h
€ 30,000

€ 157’500 € 114’000
(-28%)



Potential with Intelligent
Valve solution
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Hydronic distribution system
Flow under control thanks to PICV
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Intelligent Valve Solutions –
Continuous optimization without effort

High-resolution
actuator

Control
valve

Ultrasonic
flow sensor

Paired temperature
sensors for flow and return

Controller box

Mobile
App

Building
Management

System

Building
Automation
Controllers

Cloud

Local
Troubleshoot
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Comparison of PICV vs. Intelligent Valve

PICV Intelligent Valve

Fast acting – high depta P Moderate acting – moderate delta P

Local presetting Local and remote presetting

Real time flow / temperature / power
measurment

Power Limitation/Control

Delta T Limitation

Optimization Algorithems

Network integration of all these values

Local and remote alarming
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Combine PICV’s with Intelligent Valve
For maximum efficiency and affordable cost

    T T T T T T T T T T
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Intelligent Valve Solution –
Continuous optimization without effort

Controller box
Dynamic flow control

Energy monitoring

Heat exchanger optimization

Think
Act

Communicate
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Intelligent Valve Solution
Situation with PICV

Improved T: 5 K

Saved up to 30% energy

AHU Coil

Flow limited to 100%

Chiller quite efficient
PICV

6°C 11°C

Results:

Chiller
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Intelligent Valve Solution
Situation with PICV
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Situation with Intelligent Valve

Maximized T: 6 K

Saved 7% energy
in addition to PICV

Seeks optimal T:
flow limited to 80%

Chiller efficient

Results:

6°C

AHU Coil

12°C

T T
Chiller

Intelligent
Valve
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Intelligent Valve Solution
Situation with intelligent Solution
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That is nice, but it
also means a higher
investment for me!
How does my ROI look
for “energy costs savings”?

May 21Page 33

Building proxy information based on information from a real project.

Our building proxy

• Office complex to be refurnished

• 20 Intelligent Valves in Distribution:
• 4 AHUs (8 Intelligent Valves)
• 3 distribution bars (12 Intelligent Valves)

• 500 PICVs in 500 rooms

• “Build and use” (owner = tenant) and therefore focus on
• Hydronic balancing
• Energy optimization
• Flow transparency and remote operation
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That is nice, but it
also means a higher
investment for me!
How does my ROI look
for “energy costs savings”?

May 21Page 34

Energy savings are calculated by our application experts.

Break even ~ 13 month

Typical invest
20 PICVs (DN15-100)

Typical invest
20 Intelligent Valves
(DN15 – 100)

€7,550

€8,950

€16,500

Typical
Delta

Typical yearly HVAC
energy consumption

980 MWh

Typical yearly HVAC
energy spending

€98,000

Estimated absolute yearly energy
saving vs. PICV

€6,860

€100/MWh

~7%

Typical energy cost

Average additional relative
energy saving vs. PICV (in %)

Investment Saving



Creating connectivity
for existing and new
buildings
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See what matters for your consumers

Clear understanding of application and relevant
sensor readings

Be aware of any alarms send by device

See what matters with a dashboard

Energy
monitoring
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Hourly break down of energy data and report

High energy
efficiency

Self-adaptive dashboard based on cooling and
heating mode

Generate energy report

Hourly break down of total flow and energy data
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Comprehensive data history and remote operation

Change parameters remotely with no effort

Generate data point report

Investigate data history for data points

Always full
transparency
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• Use case: Monitor current state with Plant and Device Graphics
(View and operate your Intelligent Valve(s) in your facility) :

• Use case: Troubleshoot on management level
(Detect and locate malfunctions early and efficiently) :

Increase transparency – on every system level



George Voulvoutzis
george.voulvoutzis@siemens.com


