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Framework of the project: RENEWnow - New impulses for the highly efficient energetic renovation of multi-
storey buildings and districts

Aim of this work
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Reason: Cost, complexity, 
interest of the owners, 

lengthy renovation 
process, etc..

Goal: Enhance the 
renovation rate to meet 
the climate protection 

target

Method: new renovation 
process merging building 
envelope and system to 

minimize the life cycle cost 
and foot print



Methodology
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Cost analysis
Selection of the best
solution based on technical
and non technical reasons

Optimization of system, 
envelope and 
renewables

Selection of possible HVAC 
systems

Selection of possible envelope
renovations and calculation of
heating load and demand

Sizing of Heat Pump, 
distribution and 

emission 
systems

System

Envelope

Integration of 
renewables

• Technical
• Non- Technical

Collecting 
Information
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• Technical
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PHPP

Intervention 
Matrix

Hourly calculation tool;
PHPP;

ÖNORM HL
PHPP;

PHPP monthly tool

Annuity method



Reference Buildings
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Results:
Input data
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Building

General

Surroundings

Quality

HVAC

Ventilation

Generation

Distribution /
emission

Space 
availability

Owners

Net area, number of flats, number of floors, floor plans, typology (e.g. multifamily house, row house etc…).

City, suburbs, countryside, distances from neighbours and access roads.

Year of construction, constructions materials, insulation level status of the façade and windows.

Type and condition of the ventilation system if present.

Central, decentral, energy source and status.

Typology and status of emission system, status of the distribution and information about length, diameter
and insulation of the pipes.

In the flat, attic, cellar, staircase, chimneys, entrance, on the exterior of the building.

Owner’s structure, interest (self living, rental/sale, or investment), goals of the renovation (low investment,
reduction of operative cost, etc…), personal preferences.
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Results:
Envelope renovation
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Possible solutions for the 
renovation of the building 
envelope are defined 
considering different 
standards.
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Using the information collected in the first step, feasible technical solutions are 
selected. 

Results:
Possible HVAC solutions

In this step also innovative solutions (i.e. prefabricated elements hosting also 
technical equipment, decentral modular solutions) are considered.
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Results:
Sizing

[https://www.flaticon.com/free-icons/heater" title="heater icons">Heater icons created by Freepik – Flaticon]

Heat emission system

Distribution system

Generation system
Flat

Building

Room

Sizing: 
Roomwise;
ÖNORM EN 12831

Sizing: 
Building (i.e. Central), 
Flat (decentral);
PHPP
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Results:
Sizing
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[Dermentzis, Georgios, Mara Magni, Fabian Ochs, William Monteleone, and Benjamin Schaffer. 2022. “Heat Pump Solutions in Renovations of Multi-Storey Buildings.” CLIMA conference, submitted.]

Results:
Comparison of distr.
systems

Distribution system

Generation system

Hourly matlab tool:
• Distribution losses
• Generation efficiency

Different 
building 
standards

Building D

Central Mixed Decentral
Extending this study (e.g. 
building geometries, 
insulation thickness of the 

pipes, etc..) a wide 
benchmark could be 
generated that can be 
used for future decision 
process 
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Results:
Cost analysis

Different building 
standards (PHPP)

Different PV sizes 
(Passive House Planning 
Package (PHPP)
integrated with Pvecona)

a IEA SHC Task 56, 2020. PHPP sheet for HP monthly calculation and PV self consumption.

Goals: 
CO2 (Pvecon) and 
Cost (Annuity method)
minimization
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Results:
Cost analysis

Building D
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For the selection of the best solution, it is typically important to consider

the technical aspects introduced in this paper, however, also

the non-technical aspects (e.g. limits of the investment, priorities and needs of the

owners and inhabitants etc…) must be considered.

Results:
Selection of the best sol.



Conclusions

• A method is developed and tested, to support the planners in the decision process related to the 
renovation of multi-family houses with a focus on HP applications;

• From the results of the application of the proposed method to the different test cases, it is possible to 
derive general guidelines;

• The proposed method emphasizes the importance of the combined and coordinated design of the 
building envelope and HVAC;

• In a future work, a single and user-friendly tool able to address all the steps of the proposed method 
will be created.
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Outlook
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