
Ruben Vos
Int. Key Account Manager

WKK-ontmoetingsdag 2021

Hydraulic integration
of CHP installations



Waarom deze Webinar? 

1. Introduction

2. Sizing and optimising CHP/TS

3. Hydraulic integration of CHP’s

4. Case study



Waarom deze Webinar? 

Introduction

1. Warmtekrachtkoppeling

2. Hybride stookplaatsen



Why combined heat and power (CHP)? 
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In the Hysopt software…

Stirling

Gas engine



In the Hysopt software…



Controls

Return temperature control with back-
end protection valve and shunt pump

The return temperature is taken into account for the 
modulation of the CHP and disabling of the CHP

Programmable controller which enables the CHP when thermal store is 
discharged and minimum amount of start-ups for that day or not reached.



Maximimising CHP contribution

• Maintaining optimal working conditions (temperature)

• Provide sufficient flow rates

Return temperature needs to be
sufficiently low to prevent

modulation and a shutdown

Flow rate needs to be
sufficiently high to provide
sufficient load to the CHP



Optimisation of hybrid plantrooms
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ENERGY COST SAVING

Payback <1 <2 <3 <5

Project ratio 31% 69% 75% 94%

Energy cost savings / 
year

>40% >20% >15% >10%

Project ratio 43% 57% 67% 86%



System efficiency vs production efficiency of individual plant

• The system efficiency should always prioritise on the production

efficiency of individual plant → sacrifice production efficiency for the sake 

of optimising system efficiency…

η𝑝𝑟𝑜𝑑 =
𝑄𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑒

𝑄𝑔𝑎𝑠



Waarom deze Webinar? 
Sizing CHP and thermal store



Consumption data



Energy modelling approach

500 kW

250 kW



Energy modelling approach

500 kW

250 kW



Energy modelling approach

125 kW

250 kW



Energy modelling approach

125 kW

250 kW

• Flow rate?
• Return temperature?

But….
Hydraulics to be 
taken into account!



Thermal store

• Avoidance of start/stops (max. 2-6 times a day)
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Thermal store

• Avoidance of start/stops (max. 2-6 times a day)

The CHP is only restarted
when the thermal store is 

discharged

The CHP is disabled when
return temperature to

CHP is too high



Thermal store

• Avoidance of 

start/stops (max. 

2-6 times a day)

max. 6 starts 
per 24h

Without storage

30 m³

20 m³



Thermal store

• Avoidance of start/stops (max. 2-6 
times/day)

• Optimising the CHP production 
share

• Shifting production share from night 
to day time (higher electricity 
tariffs)

Heat network
load

200 kW CHP –
no TS

200 kW CHP –
20m³ TS



Waarom deze Webinar? 

Demo: finding the optimal size 

for CHP and thermal store





Waarom deze Webinar? Q&A break

Contact

academy@hysopt.com



Waarom deze Webinar? 

Hydraulic integration of CHP 

installations



Hydraulic integration of CHP installations

70 50

?

CHP at 90/70°C

Back-up boiler

Heating distribution

Thermal store



Hydraulic integration of CHP installations



Hydraulic integration of CHP installations

• Parallel CHP-boiler hybrid
• Most common used principle, 

similar to boiler cascade



Hydraulic integration of CHP installations



Case study – hydraulic optimisation of existing building



Volume weighted annual 
return temperature 

(VWART):

74°C -> 37°C

Case study – hydraulic optimisation of existing building



BEFORE

AFTER Variable Flow

Constant Flow

1,2 MW

60°C

80°C

650 kW

20°C

Case study – hydraulic optimisation of existing building

Before

After



Waarom deze Webinar? 

Optimising the hydraulic integration 

of a CHP installation



Design for performance

• Optimised component selection

• Commissioning

• Shareable cloud-based model

Performance 
at the design 

stage

Secure 
Design 

Integrity

Digital 
Twin 

of your P&ID

• Lifecycle management of the installation

• Performance management of the installation

• Gradual integration of low carbon technology

• Design & Calculation too

• Dynamic Simulation tool

• Compare performance of different concepts



What you can expect

30% 
Energy cost saving

10%
capex reduction

75%
Payback in under 

3 years

>200
HVAC optimisation 

projects

27%
carbon savings

90%
reduced design 

errors



Waarom deze Webinar? Wrap-up and Q&A
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