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Benefits of HWR installations
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Cold Water (CWS) Hot Water (HWS)Bacteria growth range

< 20 (25) °C
< 68 (77) °F

> 50 (55) °C
> 122 (131) °F

Instant hot water

Maintaining the water quality
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Example 1: circulation only in riser

HWR approaches
Time to tap: how long do you want to wait for HW?
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Example 2: circulation in every room / as close to fixtures as possible

HWR approaches
Time to tap: how long do you want to wait for HW?
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General design recommendations

Simple & symmetric pipe routing
(hydraulic balancing by clever pipe routing)

Minimize branching
(as less branches as possible, but as many as required)

Compact system design 
(HWR/HWS ratio)

Separate hot and cold pipe traces / risers
(keep the heat away from cold pipes)
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Four steps to design & size a HWR installation:

Step 1 – calculation of heat loss

Step 2 – calculation of circulation flow rate

Step 3 – calculation of pressure loss

Step 4 – hydraulic balancing

HWR design calculations
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1

high pressure drop
=

low flow

low pressure
drop
=

high flow

the problem to solve:

Step 4 – hydraulic balancing
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The required operating point of a HWR balancing valve is defined of the required HWR 
flow rate of the branch and the required „additional“ pressure drop of the balancing valve
that depends on the pressure loss of the index run (critical flow path).

Step 4 – hydraulic balancing

pvalve = p1 – p2Operating point for hydraulic balancing valve:

HWR design calculations
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HWR Example: Hotel with 96 rooms
HWR design calculations
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‐ Total pressure drop must be eqal in each riser, riser 12 is the index run total 
pressure drop must be 220 hPa through all risers (flow paths)! 
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‐ The missing pressure loss has to be „produced“ by the balancing valves @ a required flow
rate

HWR Example – Calculation Results (steps 1 – 3)
HWR design calculations
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HWR Example – Step 4: hydraulic balancing
HWR design calculations
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HWR Example – Step 4: hydraulic balancing
HWR design calculations
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‐ Total pressure drop must be eqal in each riser, riser 12 is the index run total 
pressure drop must be 220 hPa in all risers! 

‐ The missing pressure loss has to be „produced“ by the balancing valves @ a required flow
rate
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HWR Example – Step 4: Valve Selection

𝑘 x = 0,166

HWR design calculations
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HWR Example – Step 4: Valve Selection

𝑘 x = 0,166

HWR design calculations

(Automatic) Thermostatic balancing valves can only balance within their
hydraulic operating range! 
It has to be checked if the calculated hydraulic operating point is within the
operating range of the valve.
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Example 1: Hotel with 96 rooms – HWR connection at top of riser
Comparison of HWR principles
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Example 1: Hotel with 96 rooms – HWR connection at top of riser

Hydraulically unbalanced
system

Malfunctions:

Excessive flow
through first risers –
waste of energy & risk
of material damage

Low temperatures in 
last risers – lack of
comfort & health risk

2

Comparison of HWR principles
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Example 1: Hotel with 96 rooms – HWR connection at top of riser
Comparison of HWR principles
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Example 1: Hotel with 96 rooms – HWR connection at top of riser

Hydraulically balanced system

Temperature maintanance in 
entire HW installation with low
flow rates:

energy efficient

increased comfort

Higher comfort and lower risk of bacteria growth still possible. 

Comparison of HWR principles
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Example 2: Hotel with 96 rooms – HWR connection at last fixture of
each room

Comparison of HWR principles
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Example 3: Hotel with 96 rooms – HWS with Flow-Splitters for rooms
Comparison of HWR principles
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Principle of the Flow-Splitter

22

Minority
of flow

Majority
of flow

Operation Case: HWR circulation only – no hot water consumption
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Majority
of flow

Minority
of flow

Operation Case: high downstream HW consumption (peak flow)
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Principle of the Flow-Splitter
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Operation Case: water usage at a fixture in the loop

F. Schmidt – EWTS 2022

Principle of the Flow-Splitter
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Results

1 32

Comparison of HWR principles
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* 0,06 €/kWh th.
** 0,32 €/kWh el.
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1 32

Results
Comparison of HWR principles
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HWR Benefits, Design and Technologies
Summary

Clever pipe routing / system design is essential.

Hydraulic balancing calculations are mandatory
(HWR flow rates,        , cv).

Every balancing valve has its hydraulic operating range which
must be respected. Select accordingly!

Choose the best system design and components for your unique
project and project requirements.

pvalve
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HWR Design & Balancing
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