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OUTPHIT – DEEP RETROFITS MADE FASTER, CHEAPER AND MORE RELIABLE 
outPHit pairs such approaches with the rigour of Passive House principles to make deep retrofits cost-effective, faster and more 
reliable. On the basis of case studies across Europe and in collaboration with a wide variety of stakeholders, outPHit is 
addressing barriers to the uptake of high quality deep retrofits while facilitating the development of high performance 

renovation systems, tools for decision making and quality assurance safeguards. outphit.eu      

http://www.outphit.eu/
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1. INTRODUCTION  

This deliverable aims to disseminate the project's findings and results through established and 

reputable online platforms. Passipedia, the wiki-based resource of the International Passive 

House Association (iPHA), will be a primary channel for publishing these articles. This will 

ensure that the project's innovative retrofit concepts and results reach a wide and relevant 

audience within the Passive House and sustainable building community. 

By leveraging Passipedia's extensive reach and credibility, the OutPHit project will showcase 

its in-depth research, case studies and successful implementations. This will not only increase 

the visibility of the project's achievements, but also ensure the long-term sustainability and 

continued relevance of its findings. In addition to Passipedia, other relevant platforms may be 

used to maximise the dissemination and impact of the articles. 

In addition, the existing Passive House database will be expanded to include detailed data on 

the refurbishment systems used, certifications achieved, financial support and performance 

monitoring results. This will provide a comprehensive resource for stakeholders seeking to 

understand and replicate the successful strategies used in the OutPHit project. 

This deliverable is a detailed report summarising all published articles, including screenshots, 

the number of people reached, and the names of the platforms involved. This report will 

provide a thorough overview of the dissemination efforts and their effectiveness in promoting 

the project's innovative and cost-effective renovation approaches. 
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2. ARTICLES 

2.1. ARTICLE 1 – PASSIVE COOLING 

Summary: Passive cooling in buildings aims to minimize internal and solar heat gains while 

using ventilation when outside temperatures are cooler to naturally regulate indoor 

temperatures. Key strategies include careful building orientation, shading, insulation, and 

ventilation design. Shading through architectural features, low-g-value windows, and external 

movable elements like shutters can significantly reduce solar heat gain. Internal heat sources 

should be minimized by choosing efficient building equipment, including LED lighting and low-

heat-emission appliances. Effective ventilation, especially at night, is crucial for passive 

cooling. This requires bypass systems in ventilation units to allow cool outside air to enter 

directly, or passive measures such as cross-ventilation by opening windows. Mechanical night 

ventilation can be used where open windows are impractical but requires careful planning to 

optimize energy use. 

Additional measures like thermal insulation, thermal mass, and reflective or light-coloured 

exterior surfaces further aid in passive cooling. Insulation reduces heat transfer from hot 

exteriors, while thermal mass absorbs and releases heat gradually, damping indoor 

temperature peaks. Light-coloured surfaces reduce solar absorption, which can be further 

enhanced by reflective coatings, and greenery provides both shade and evaporative cooling, 

aiding comfort and reducing the urban heat island effect. These design elements, particularly 

when adapted from traditional warm-climate architectures, support a climate-friendly, low-

energy approach to maintaining summer comfort in buildings. 

Screenshot: 
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Link to article: 

https://passipedia.de/grundlagen/sommerfall/passive_kuehlung 

2.2. ARTICLE 2 – RISK ANALYSIS: ROBUST PLANNING FOR HIGH SUMMER COMFORT 

Summary: In buildings without active cooling, controlling overheating is essential to ensure 

summer comfort. Effective planning is critical; using calculations to assess potential 

overheating allows architects and engineers to design with resilience in mind. However, real-

world use, like occupant behaviour with shading and ventilation, can vary from design 

assumptions, and future climate change increases the likelihood of warmer, more frequent 

heat waves. 

To address these uncertainties, the PHPP software includes a "summer comfort stress test" 

that simulates different scenarios of user behaviour and weather patterns. By adjusting 

variables such as window ventilation, shading use, internal heat sources, and outdoor 

temperature, the stress test predicts overheating risks, guiding adjustments in window size, 

shading, or ventilation to improve resilience. The goal is for all test variants to remain below 

the 10% overheating threshold; however, active cooling might still be needed in high-risk 

cases, like elderly housing. 

Moreover, PHPP provides a simplified climate adjustment feature to account for 

microclimates, such as urban heat islands, and projected climate change effects. Clear 

documentation and guidance for occupants on optimal summer comfort practices, such as 

shading use and night ventilation, can also help maintain comfort and support the building’s 

passive cooling strategy. 

Screenshot: 

 

Link to article: 

https://passipedia.de/grundlagen/sommerfall/risikoanalyse_sommerkomfort 

https://passipedia.de/grundlagen/sommerfall/passive_kuehlung
https://passipedia.de/grundlagen/sommerfall/risikoanalyse_sommerkomfort
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2.3. ARTICLE 3 – THERMAL IMAGING IS ESSENTIAL FOR CONSUMERS, BUSINESSES, AND 
MUNICIPALITIES 

Summary: To meet international climate goals, Europe’s building stock must achieve climate 
neutrality by 2050. However, the current pace of retrofitting falls far short of what's needed 
to meet this target. Accelerating the retrofitting process and increasing renovation rates 
across Europe is now a critical priority. Within the outPHit project, we are focusing on finding 
retrofitting solutions that are not only faster and easier but also more cost-effective. In recent 
years, significant progress has been made in developing innovative retrofitting approaches, 
particularly through the use of prefabrication and streamlined processes that enhance 
efficiency. Additionally, digitalization in the building sector has emerged as a key factor in 
reducing costs and speeding up renovations. SaaS applications and digital tools, such as 
InfraredPlatform.com, play an essential role in raising awareness among building owners, 
encouraging them to upgrade their properties and embrace the outPHit standard. Through 
these advances, we are one step closer to achieving our climate goals. Thermal imaging, or 
heat scans, is an essential tool in the energy transition, raising awareness about energy 
efficiency for consumers, businesses, and municipalities. In the outPHit project, large-scale 
thermal imaging of approximately 5,000 residential homes was conducted across several 
Dutch municipalities to encourage sustainability efforts. This innovative approach, supported 
by digital tools like InfraredPlatform.com, effectively visualizes energy loss, prompting action 
for better insulation and energy-saving measures. The process has proven successful, 
increasing public engagement, motivating energy efficiency improvements, and aligning with 
broader sustainability goals. 

Screenshot: 

 

Link to article: 
https://passipedia.org/planning/tools/thermal_image 

https://passipedia.org/planning/tools/thermal_image
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2.4. ARTICLE 4 – PV ECONOMY EVALUATION 

Summary: The "PV Economy Evaluation" tool developed by Fabian Ochs, Georgios 

Dermentzis, Berthold Kaufmann, and Jan Steiger focuses on evaluating the economic viability 

of photovoltaic (PV) systems in residential buildings by assessing self-consumption, storage 

potential, and the financial returns from selling excess energy to the grid. 

Key Aspects of the PV Economy Evaluation: 

1. Energy Demand and PV Production Analysis: PV production fluctuates seasonally, with 

limited generation during winter when heating demand peaks. This “winter gap” requires 

additional grid energy, though annual PV production can offset energy costs in efficient 

buildings like Passive Houses. Using the Passive House Planning Package (PHPP), the tool 

calculates both the building’s energy demand and PV yield with monthly accuracy. 

2. Detailed Monthly Energy Demand with PVecon: PVecon, an add-on to PHPP, splits the 

building’s annual energy demand for heating, hot water, and household appliances into 

monthly demands. It simulates monthly PV yield based on system orientation and 

specifications, providing insight into the extent to which PV production meets monthly energy 

needs. 

3. PV Self-Consumption and Storage Potential: PVecon calculates how much PV-generated 

electricity is used on-site versus sold to the grid. By simulating different storage sizes, it 

determines optimal battery capacities to maximize self-consumption and minimize grid 

dependence. Recommended storage sizes vary by building energy consumption and PV 

system capacity. 

4. Economic Analysis of PV Implementation: PVecon includes fields for economic input (PV 

system and storage costs, funding, electricity prices) and supports 10 financial variants. It 

calculates economic feasibility, helping users understand the cost-benefit of PV installation 

and storage under different scenarios. Energy cost reductions from self-consumption enhance 

the economic attractiveness of PV systems, especially in regions with high energy prices. 

5. Limitations: Currently, PVecon focuses on residential buildings and does not support energy 

storage in electric vehicles or energy use for cooling. These limitations restrict its application 

to residential buildings without cooling systems. 

In summary, the PV Economy Evaluation tool provides valuable insights into the economic 

potential of PV systems by assessing self-consumption and storage feasibility. Through 

seasonal analysis and economic evaluation, it enables users to make informed decisions on 

the optimal PV setup for residential buildings, encouraging investments in PV as a sustainable 

and cost-effective energy source. 

Screenshot: 
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Link to article: 

https://passipedia.org/eu_projects_publications/pv_economy_evaluation 

 

2.5. ARTICLE 5 - MEET - MANUFACTURING ENERGY EVALUATION TOOL 

Summary: The article provides a detailed analysis of energy demand and CO2 emissions 

related to building materials and retrofitting, particularly within the framework of the outPHit 

project. It emphasizes the importance of life cycle assessments (LCAs) for buildings, which 

evaluate both the energy used during material manufacturing and the energy consumed 

during the building's operation. Adhering to standards such as ISO 14025 and EN 15978, the 

article considers all phases of a building's life cycle, from production through to disposal. In 

addition, the article explores the energy efficiency of various insulation materials, including 

EPS, cellulose, and straw, weighing their embodied energy against operational energy savings. 

It highlights that while some materials may require more energy upfront, their long-term 

benefits can be significant.  

Screenshot: 

https://passipedia.org/eu_projects_publications/pv_economy_evaluation
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Link to article: 

https://passipedia.org/planning/tools/manufacturing_energy_evaluation_tool 

2.6. ARTICLE 6 - DESICION MAKING SUPPORT TOOL 

Summary: The DeSuTO (Decision Support Tool) is designed to enhance the energy efficiency 

of building renovations, particularly through the use of prefabricated façade elements. With 

a focus on sustainable renovation practices and industrial prefabrication, the tool aims to 

streamline the renovation process by providing efficient solutions for facade systems. 

Prefabricated facades can reduce installation time and costs, though their high initial 

investment can be offset by significant energy savings over time. The tool is intended to 

support architects, planners, and building owners in making informed decisions by offering a 

conceptual renovation approach based on assessments of existing buildings. The 

development of DeSuTO involves creating a software tool that integrates a database of façade 

systems with a structured question catalogue. This catalogue helps users build accurate 

models of their refurbishment projects. The tool uses a tree structure of questions to gather 

necessary information, supplemented by statistical data from the TABULA database, which 

includes detailed information on building types, construction specifics, and energy efficiency. 

The tool's design allows for future updates and expansion, with data stored in a machine-

https://passipedia.org/planning/tools/manufacturing_energy_evaluation_tool
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processable format to facilitate ongoing improvements and statistical analysis. Programming 

for DeSuTO was carried out using Python, leveraging its extensive libraries and frameworks 

such as Flask and Pandas. This ensures flexibility and efficiency in handling data and user 

inputs. However, the current version of DeSuTO is limited to single-user operation and does 

not yet address multi-user scenarios or incorporate social and sustainability criteria. Future 

developments should focus on these areas to provide a more comprehensive and inclusive 

decision support system for building renovations. 

Screenshot: 

 

Link to article: 

https://passipedia.de/planung/tools/outphit_decision_support_tool 

Link to tool: 

https://desuto.outphit.eu/ 

2.7. ARTICLE 7 – GROUND TUBES 

Summary: The article outlines the use of ground tubes and district heating as key components 

for sustainable energy in the context of the outPHit project. The approach focuses on 

harnessing renewable energy sources, such as excess summer electricity from photovoltaic 

(PV) and wind, converting it for storage as liquid or gas for winter use. It highlights the 

effectiveness of using district heating networks to distribute heat from renewable energy 

systems, including combined heat and power (CHP) plants, to surrounding buildings. 

Key elements covered include: 

1. Heat Distribution and Losses: The document emphasizes the importance of minimizing heat 

loss in distribution networks, especially when supplying heat to Passive House and EnerPHit 

standard buildings, which have low energy needs. Insulation quality, pipe length, and 

optimized design are critical for efficient energy distribution, with a recommendation for 

https://passipedia.de/planung/tools/outphit_decision_support_tool
https://desuto.outphit.eu/
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specific network lengths below 6 meters per unit. An Excel tool assists users in calculating 

network losses, which can be integrated into the Passive House Planning Package (PHPP) to 

assess primary energy input. 

2. Cold District Heating: Low-temperature district heating, termed “cold local district heating,” 

significantly reduces distribution losses by maintaining pipe temperatures around 15°C. Heat 

pumps within each residential unit then raise temperatures for heating and domestic hot 

water, leveraging efficient heat sources such as ground probes or waste heat. This system 

benefits from high efficiency and reduced heat loss while supporting future renewable energy 

integration. 

3. Efficiency and Economic Considerations: The report compares multiple distribution 

scenarios, showing that reduced feed temperatures, increased housing density, and enhanced 

pipe insulation can improve network efficiency up to 80%. Additionally, while central systems 

face higher heat losses, decentralized systems with individual heat pumps reduce these losses. 

However, this shift also impacts investment costs, requiring economic analysis to balance 

efficiency with capital expenditure. 

The document thus provides a foundation for using district heating networks in sustainable 

building renovation, contributing to energy efficiency while addressing investment and 

operational challenges. 

Screenshot: 

Link to article: 

https://passipedia.org/planning/building_services/heating_and_dhw/groundtubes 

2.8. ARTICLE 8 – AIRTHIGHTNESS DURING RENOVATION 

Summary: The article by Søren Peper emphasizes the significance of airtight building 

envelopes in energy-efficient renovations, especially under the Passive House (EnerPHit) 

standards. Airtightness is essential to prevent energy loss, structural damage, and indoor air 

https://passipedia.org/planning/building_services/heating_and_dhw/groundtubes
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quality issues while ensuring comfort by avoiding drafts and cold spots. For Passive Houses, 

airtightness should not exceed an n50 value of 0.6 h⁻¹, and for renovations with passive 

components, the n50 value must be below 1.0 h⁻¹. Peper highlights that the energy demands 

of buildings increase significantly if airtightness is compromised. A comparative analysis shows 

that a passive house with lower airtightness (n50=3.0 h⁻¹) would see its energy demand 

double. Data from the Passive House Institute (PHI) project database show that EnerPHit 

standards for airtightness (n50 ≤ 1.0 h⁻¹) are generally achievable in practice. For renovations, 

various airtightness strategies are suggested depending on the scope and specifics of the 

project: 

1. Interior Reinforcement: Strengthening interior plaster layers, with attention to 

electrical, window, and stairwell sealing, suitable for larger renovations. 

2. Exterior Strengthening: Reinforcing external plaster prior to adding external 

insulation, ideal for occupied buildings. 

3. Integrated Airtight Layers in Pre-wall Modules: A modular approach in cases where 

scaffolding is impractical, with pre-installed airtight layers to reduce on-site work. 

Finally, the document provides a decision matrix to guide airtightness methods based on 

renovation needs and building conditions, helping to ensure energy efficiency and structural 

integrity in retrofitted buildings. 

Screenshot: 

 

Link to article: 

https://passipedia.de/planung/luftdichtheit/luftdichtheit_bei_der_sanierung 

 

https://passipedia.de/planung/luftdichtheit/luftdichtheit_bei_der_sanierung
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2.9. ARTICLE 9 – QUALITY ASSSURANCE DURING (SERIAL) RENOVATION 

Summary: The article on quality assurance (QA) for serial renovations outlines key lessons and 

recommendations for ensuring optimal performance and durability in retrofit projects, 

particularly in alignment with Passive House principles.  

1. QA During the Planning Phase: This involves careful design and planning of the thermal and 

airtight building envelope to minimize gaps and thermal bridges. Specific attention is given to 

areas such as cellar insulation, roof seals, and transitions in façade elements. Optimization of 

façade components includes positioning windows effectively, minimizing structural weight, 

and ensuring airtight connections to reduce sound and odour transmission. Planning 

ventilation ducts to accommodate various apartment layouts is also essential to enhance 

installation efficiency and tenant satisfaction. 

2. Execution Lessons and Real-world Examples: Practical experiences show common issues 

such as poorly insulated anchor points, inadequate window installations, and the importance 

of testing thermal bridge impacts. The use of flexible insulation materials has been found 

effective in accommodating wall irregularities in prefab installations. 

3. Factory and On-site QA: Prefabricated elements should undergo factory checks for 

airtightness and insulation completeness. On-site QA focuses on ensuring proper sealing of 

joints, thorough filling of cavities, and immediate repairs to maintain airtightness. It’s critical 

to protect elements from environmental factors during installation. 

4. Project-specific QA Insights: The document emphasizes piloting QA processes with one 

building before large-scale implementation and highlights the need for multiple measurement 

checks of façades. Practical challenges include addressing unexpected misalignments from 

automated scans to prevent costly installation errors. 

Effective QA measures in serial renovations not only reduce heat loss and improve building 

performance but also increase project efficiency and reliability, setting a solid foundation for 

sustainable, energy-efficient building retrofits. 

Screenshot: 
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Link to article: 

https://passipedia.org/construction/quality_assurance/measure_serial_renovation 

2.10. ARTICLE 10 – VENTILATION DUCTS WITHIN THE INSULATION LAYER 

Summary: When installing ventilation systems with heat recovery in older buildings, placing 

the ducts outside, within the insulation layer, can reduce disruption within occupied flats and 

improve thermal management. This setup allows ducts to be installed on the building’s 

exterior walls, covered by thermal insulation, and sometimes even prefabricated for 

efficiency. However, ducts installed in this way experience additional heat losses, affecting 

both transmission and ventilation performance. 

The ventilation ducts, installed within the insulation layer, involve three main temperatures: 

the room temperature, the external air temperature, and the air temperature within the 

ducts. As air travels from inside to outside, it cools, impacting heat recovery efficiency and 

resulting in temperature changes when supply air re-enters the building. By carefully analysing 

heat flows, the additional heat loss can be quantified to better understand its effect on overall 

building efficiency. These detailed calculations were integrated into a spreadsheet tool, 

allowing precise heat loss assessments and optimized placement of ducts within the insulation 

layer, thereby improving thermal efficiency in retrofitted buildings. 

 

https://passipedia.org/construction/quality_assurance/measure_serial_renovation
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Screenshot: 

 

Link to article: 

https://passipedia.org/planning/building_services/ventilation/ventilationdusts 

2.11. ARTICLE 11 – FAÇADE INTEGRATED VENTILATION 

Summary: The outPHit project explored multiple methods for integrating ventilation units 

into building façades during energy-efficient renovations, with particular attention to space-

saving, ease of maintenance, and minimizing interior work in occupied apartments. 

Integrating ventilation systems into the building's exterior, such as near windows or within 

core-drilled wall holes, offers significant advantages. These placements reduce the interior 

footprint of the units, streamline maintenance (especially in rental properties where interior 

access is challenging), and enhance installation efficiency through prefabricated frames. 

1. Facade Ventilation Near Windows: This approach positions units beside or below windows 

in newly insulated façades, saving indoor space and enabling swift installation. Air ducts can 

be pre-installed within the insulation layer, distributing fresh and exhaust air without 

extensive interior work. This method was showcased in a prototype at the International 

Passive House Conference. 

2. Core Hole Installation: For buildings where window placement constraints exist, a cylindrical 

core-drilled hole offers an alternative, allowing a counter-flow heat exchanger to fit into a 

round opening. Different geometries maximize heat exchanger surface area for efficiency 

while preserving the building’s structural integrity. 

3. Prototyping and Quality Assurance: Prototypes of these ventilation systems were 

developed for testing, and tools were created to aid in planning and ensure quality control. 

Installation adjacent to windows is preferable for projects involving extensive exterior 

https://passipedia.org/planning/building_services/ventilation/ventilationdusts
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insulation and window upgrades, while core hole installations provide a retrofit option for 

already-insulated buildings. 

The document highlights that each installation approach’s feasibility should be evaluated 

based on site-specific conditions, considering both cost-effectiveness and structural 

requirements. 

Screenshot: 

Link to article: 

https://passipedia.org/planning/building_services/ventilation/facade_integration_of_ven

tilation_units 

2.12. ARTICLE 12 – ENERPHIT RENOVATIONS: HIGHLY EFFICIENT RENOVATION AS A 
SOCIAL NO-REGRET MEASURE 

Summary: The path to achieving climate-friendly building stock is essential to international 

climate goals. Germany, through its Federal Climate Protection Act, aims for net greenhouse 

gas neutrality by 2045. The urgency of reducing fossil fuel dependence extends beyond 

climate protection; recent geopolitical events, such as the Russian gas crisis, highlight risks to 

supply security, economic stability, and national autonomy. Thus, maintaining low 

greenhouse gas emissions and pursuing climate neutrality are key priorities. 

Achieving these objectives involves expanding renewable energy sources and significantly 

enhancing building energy efficiency. For instance, meeting Passive House standards in new 

builds and using EnerPHit components for renovations can slash heating requirements by a 

factor of four. Importantly, aligning upgrades with natural renovation cycles can control costs 

while improving energy efficiency, ensuring quality, and making high-efficiency buildings 

economically feasible. 

Passive House and EnerPHit renovations not only reduce energy needs but also prevent over-

reliance on renewable energy imports, which would be costly and logistically challenging. 

https://passipedia.org/planning/building_services/ventilation/facade_integration_of_ventilation_units
https://passipedia.org/planning/building_services/ventilation/facade_integration_of_ventilation_units
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Renovated buildings also reduce strain on energy grids and improve overall energy efficiency 

by reducing seasonal heating loads. As a result, fewer infrastructure adjustments are needed, 

cutting down the need for expansive wind and solar power investments. 

By pursuing energy efficiency in alignment with the EnerPHit standard, countries can reduce 

their long-term energy demands, secure greater energy independence, and gain economic 

resilience in a climate-neutral energy system. 

Screenshot: 

 

Link to article: 

https://passipedia.de/planung/sanierung_mit_passivhaus_komponenten/enerphit_sanier

ungen 

2.13. ARTICLE 13 - PASSIVE HOUSE AND ENERPHIT IN THE EUROPEAN TAXONOMY 

Summary: The article explores the integration of Passive House and EnerPhit standards within 

the European Union’s taxonomy for sustainable building practices. It examines how these 

standards align with the EU’s goals for energy efficiency and climate neutrality. The Passive 

House standard focuses on achieving high levels of energy efficiency through rigorous design 

and construction practices that minimize energy consumption for heating and cooling. 

EnerPhit, on the other hand, applies these principles to existing buildings, facilitating deep 

retrofits to improve their energy performance while retaining their existing structures. The 

article outlines how the European Taxonomy, which provides a classification system for 

environmentally sustainable activities, incorporates these standards to support the EU’s 

https://passipedia.de/planung/sanierung_mit_passivhaus_komponenten/enerphit_sanierungen
https://passipedia.de/planung/sanierung_mit_passivhaus_komponenten/enerphit_sanierungen
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sustainability targets. It discusses the role of Passive House and EnerPhit in promoting low-

carbon and energy-efficient buildings and highlights their significance in meeting the EU’s 

climate and energy goals. By integrating these standards into the taxonomy, the EU aims to 

encourage widespread adoption of best practices in building energy performance and retrofit 

projects. 

Screenshot: 

 

Link to article: 

https://passipedia.de/policy/eu-taxonomie_verordnung 

2.14. ARTICLE 14 – LIVING QUALITY MONITORING 

Summary: Monitoring living quality indicators (LQI) is essential for assessing the success of 

building renovations, particularly for energy efficiency, thermal comfort, and indoor air quality 

(IAQ). Unlike energy efficiency, which can be evaluated with a single parameter, LQI requires 

multiple indicators, such as temperature, humidity, and CO₂ concentration. Each indicator 

must be carefully evaluated, as they can affect occupant health, comfort, and structural 

integrity differently. High energy standards, such as those in NZEB or EnerPHit renovations, 

require airtight building envelopes and efficient ventilation systems to minimize risks of 

overheating, high humidity, and poor air quality. For quality assurance, sensor-based 

monitoring systems are used to measure key indicators. During renovations, a before-and-

https://passipedia.de/policy/eu-taxonomie_verordnung
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after monitoring approach helps establish a baseline for assessing improvements in LQI. 

outPHit has adopted a wireless LoRaWAN system to facilitate easy, non-invasive monitoring. 

Continuous data collection with high-resolution intervals supports long-term analysis, helping 

identify any performance gaps in indoor conditions and energy efficiency. Another crucial 

aspect of LQI monitoring is microbiological assessment, which evaluates bioaerosols to 

prevent health risks like mold from high humidity. Such assessments provide a broader 

understanding of IAQ by detecting bacteria and fungi levels that are undetectable by 

conventional sensors. Post-renovation evaluations can verify if the building meets health and 

comfort standards, with radial diagrams used to visually indicate IAQ status.  

In conclusion, consistent LQI monitoring not only verifies the success of energy efficiency 

upgrades but also ensures a safe, comfortable indoor environment for occupants. Long-term 

monitoring and quality assurance measures are critical for adapting building operations, 

improving user experience, and meeting health, comfort, and energy efficiency standards. 

Screenshot: 

Link to article: 

https://passipedia.org/planning/refurbishment_with_passive_house_components/living_

quality_monitoring 

2.15. ARTICLE 15 – HOUSING COMPANIES: SUCCESSFUL COST-EFFICIENT 
IMPLEMENTATION 

Summary: Neue Heimat Tirol (NHT), a non-profit housing company established in 1939, has a 

strong legacy of delivering quality housing and now manages over 20,000 apartments across 

Tyrol, including 6,000 passive house units. Operated with 50% ownership by the State of Tyrol 

and 50% by the City of Innsbruck, NHT prioritizes social housing for economically 

disadvantaged families, the elderly, and vulnerable groups. The organization follows a cost-

recovery model, ensuring that tenants only pay rents that cover building costs, which is 

facilitated by Austria’s unique non-profit housing tax system. NHT’s commitment to energy 

https://passipedia.org/planning/refurbishment_with_passive_house_components/living_quality_monitoring
https://passipedia.org/planning/refurbishment_with_passive_house_components/living_quality_monitoring
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efficiency began with its first passive house project in 2009, Lodenareal, which achieved a 95% 

satisfaction rate among tenants due to reduced maintenance needs and low energy costs. This 

success encouraged NHT to build exclusively to passive house standards, reaching a significant 

milestone in 2015 with Austria’s first certified Passive House PLUS complex, Vögelebichl. 

Recognizing the long-term benefits of energy efficiency, NHT established an Energy Efficiency 

and Sustainability department in 2018 to advance cost-effective, sustainable housing. Since 

2020, NHT has embraced the Passive House PLUS standard for all new and renovation 

projects, with goals to produce enough renewable energy on-site to meet building operations 

and even offer tenants the benefit of surplus solar power. To support this transition, NHT has 

developed in-house evaluation criteria using tools like designPH and PHPP to ensure 

architectural designs meet high energy standards from the competition phase through project 

development, creating more predictable and sustainable housing outcomes. In response to 

rising global energy demands and climate crises, NHT emphasizes the Passive House PLUS 

approach to ensure continued affordability and sustainability in housing, focusing on efficient 

design, optimized orientation, and strategic use of renewable energy, positioning it as a leader 

in socially responsible, low-energy housing. 

Screenshot: 

 
Link to article: 

https://passipedia.org/basics/affordability/housing_companies_successful_cost_efficient

_implementation 

 

https://passipedia.org/basics/affordability/housing_companies_successful_cost_efficient_implementation
https://passipedia.org/basics/affordability/housing_companies_successful_cost_efficient_implementation

