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1 Introduction  

With warming climate conditions the topic of resilience towards overheating is increasingly 

gaining importance, especially since high indoor temperatures are not only a matter of comfort, 

but are also highly related to health. Summer temperatures inside a building are majorly 

influenced by solar loads, internal heat sources and by the ventilation strategy. Design 

optimisation suitable for the local climate conditions fundamentally influences (a) the achieved 

thermal summer comfort and (b) the building’s robustness to the risk of overheating under 

unfavourable circumstances.  

 

Proving high comfort throughout the entire year lies at the very heart of the Passive House 

concept. The perception and measurement of thermal comfort is a complex topic in itself, as it 

is influenced by many aspects, e.g. temperature and humidity, air movement, clothing levels, 

activity and even personal preferences. A meaningful indicator for summer comfort - which has 

proven itself in practice - is temperature, which should not exceed the comfort level for extended 

periods of time. As part of the quality assurance measures to ensure high thermal comfort in 

summer, the overheating frequency is limited for Passive House buildings. More specifically, 

the internal temperatures of a Passive House building must not exceed 25 °C for more than 

10% of the hours in a year, and is recommended to be below 5%, as calculated during the 

design process with the Passive House Planning Package [PHPP]. The carefully assessed 

boundary conditions used for the calculations during design, however, can vary from the actual 

building use, e.g. the annual weather and the user interaction. A risk analysis via design stress 

testing is absolutely essential for a robust summer comfort strategy. If it is not feasibly to limit 

the overheating risk reliably, active cooling is crucial in order to maintain high summer comfort. 

In such case the energy demand for active cooling must be kept below a certain threshold [PHI 

2016].  

This guideline for summer comfort has been written to raise awareness and to aid building 

designers in developing a robust strategy to ensure the thermal comfort all year-round. The 

provided design aid helps to identify effective passive cooling techniques and analyse potential 

summer comfort risks of a project.  

In order to ensure the building will perform as intended, the chosen summer comfort strategy 

needs to be discussed with and accepted by the client/owner. For this reason, the final concept 

describing the project’s summer comfort strategy should be summarised in a dedicated 

document, including the risk analysis and explanations on the selected design assumptions of 

individual passive cooling measures (e.g. derivation of the manual window night ventilation rate 

taking into account the project’s specific context). It is also advisable to provide additional 

resilience for projected future warmer climate conditions by giving an outlook for further 

optimisation potentials of the specific project. Buildings that can be kept comfortable by relying 

only on passive cooling mechanism under today’s climate conditions, may need active cooling 
by mid-century. A possible future retrofit of cooling should ideally be kept in mind during the 

design in order to make sure that the building is designed for a low cooling load. Finally, it is 

important to provide residents with relevant information and operating instructions, e.g. in the 

form of a user manual for summer comfort.  
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2 Summer Comfort Assessment  

The summer comfort design aid in the next section provides a broad overview of crucial factors 

influencing the building’s summer comfort with passive cooling, as well as guidance for a risk 

assessment. It follows three major steps and supports the design and evaluation of the project 

specific summer comfort. It guides decision making during design, for the handover of the 

building and for communication to the end-user on how to operate the building. 

1. Identifying and optimising passive cooling measures: 

 Design parameters: Understanding and optimising passive cooling measures for a 
robust summer comfort strategy 

 Risk assessment via a summer stress test: Assessing the influence of user 
behaviour and weather/climate influence on the building’s summer comfort. 

2. Developing solutions for high risk areas: 

 Confirm whether further action is needed to prevent overheating in high risk zones 

 If needed, allow for active cooling. 

3. Summer comfort validation:  

 Affirmation that the building will be comfortable year-round with the chosen strategy. 

 

 

Figure 1: Multi-family house in Bahnstadt Heidelberg, Germany (picture: Passive House Institute)  
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4 Passive Cooling Measures 

The temperature rise within a building is driven by net heat gains. The very first principle of 

passive cooling is therefore to reduce any potential source of heat, e.g. solar gains and heat 

generated within the building. When temperatures do rise above the comfort level the only 

effective way to passively remove the excess heat is through ventilation at times when outside 

temperatures are sufficiently low. 

4.1 Design Parameters 

The building’s design has a major impact on its summer comfort therefore, the following 

parameters should be carefully and realistically considered during the design phase. 

 

a) Shading to reduce solar loads 

The building should be designed to reduce solar loads during summer. The glazing area should 

be selected carefully to balance daylighting, beneficial solar gains during winter and avoidance 

of high loads during summer. A large glazing area with no exterior shading relative to the floor 

area indicates high solar loads, which can pose a risk for overheating. Managing solar loads 

can be achieved with the following measures. 

 

Shading from the surroundings 

The environmental and built surroundings, such as neighbouring buildings, mountain ranges or 

the edge of a forest have a major impact on the shading. The shading effect is lower for narrow 

objects and with increasing distance. Hereby, [designPH] supports the detailed analysis of 

complex shading situations for each individual window, and calculates shading reduction factors 

for summer and winter.  

The shading may vary in the future due to circumstances like new construction or trees. The 

building’s design and energy balance calculation should consider conservative assumptions for 

both winter and summer operation.  

 

Temporary shading: location and operation 

External temporary shading such as vertical lamellas, roller blinds or awnings protect from 

solar radiation. The impact of the external temporary shading depends on the effectiveness of 

blocking incoming radiation, the control system (manual or automatic) as well as on the user 

behaviour. Occupants are more likely to use shading devices with some transparency, which 

provide visual connection to the outside even if they are closed. Controls should be easy to use. 

When automatically operated, shading devices should not change their state more often than 

three times per day in order to avoid user disturbance. Control strategies should be carefully 

determined; if, for example, shading devices are closed depending on the solar radiation per 

façade orientation, the control logic may not be easy to understand for users in lower floors 

which are shaded by exterior elements. 

In case external shading is not viable, internal temporary shading can also be installed. 

However, internal shading is less effective, as the solar radiation has already entered the 

building.  
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Low g-value of the glazing 

The lower the g-value of the glazing, the lower the solar gains through the window. The g-value 

should be optimised for the heating and cooling period of the building. Due to the impact on the 

heating demand, low g-values are recommended as summer comfort design strategy only for 

risky areas (e.g. rooms with larger window areas or little shading). 

 

b) Heat sources in the building 

Heat sources within the building affect the internal load in summer and should be kept as low 

as possible. The following two aspects should therefore be designed carefully. 

Domestic hot water (DHW) system with low heat losses, e.g. short pipe work, good insulation, 

low distribution temperature. 

 DHW pipelines should be short and well insulated (including valves and fixings) to reduce 

the heat losses. A “good standard of thermal insulation” means an insulation thickness of at 
least twice the nominal diameter of the pipe (2 x DN) [AKKP49]. 

 Central DHW systems typically have higher heat losses due to the long distribution network 

and water circulation. Low distribution temperatures and demand based control strategies 

can help to reduce losses. Technical solutions must be hygienically unproblematic e.g. 

ultrafiltration, heat interface unit in each flat, or chlorination. 

 Storage tanks must be sufficiently insulated and operated at low temperatures. 

Energy efficient equipment and appliances 

Internal heat loads are driven by the occupants themselves as well as any technical equipment 

within the building, e.g. lighting, appliances for household or office use and auxiliary electricity. 

During building design these parameters should be carefully considered in the energy balance. 

Furthermore, the internal heat loads should be kept low by installing energy efficient lighting and 

equipment. 

 

 

c) Insulation level 

In general, improved insulation reduces the heat exchange through a surface. It thus also 

protects a cool interior volume from hot surroundings, as it is the case for a cool box. If the 

outside temperatures are higher than inside the building, transmission loads through the 

building components (e.g. wall, roof or window) are reduced when built to the improved Passive 

House insulation level. Improved insulation also means that potentially beneficial transmission 

losses are reduced during summer periods when it is cooler outside than inside (e.g. at night). 

During such periods, however, ventilation is in any case a much more effective way of reducing 

the interior temperature. Coupled with an adequate ventilation and shading concept, the 

insulation level helps to keep the indoor conditions cool [PHI 2021b]. It can also be considered 

a resilience measure against warming climate conditions, as improved insulation is an important 

measure for keeping the active cooling demand low.  
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d) Night ventilation  

Increasing the ventilation rate at times when it is cooler outside than inside helps to passively 

cool down the building. For example, cool air at night can be used to dissipate the excess heat 

gained during the day. There are two main strategies: additional window ventilation or additional 

mechanical ventilation (with bypass of the heat recovery) at times when the outside temperature 

and humidity are lower than inside (i.e. especially during the night and early morning hours). 

Night ventilation is most effective if applied over a longer period of time, e.g. throughout the 

entire night instead of only the evening or morning hours. Short ventilation periods cool down 

the air and improve the immediate temperature sensation but the stored heat in the building 

materials (thermal mass) can only be dissipated with longer ventilation periods. 

 

A high window air change rate could indicate that the cooling strategy is overly reliant on air 

flow from opening windows at night or during the day, which in turn is subject to the occupant’s 

behaviour. Practical reasons (e.g. noise or pollution constraints) or personal preferences may 

lead to lower ventilation being implemented by the occupants, which imposes a risk on the 

building’s summer performance. For this reason, a risk analysis (see 4.2) is very important in 

order to identify how sensitive the summer comfort is to user behaviour, and guide towards more 

robust and resilient design choices. 

Additional window ventilation 

The air change rate through a fully opened window is much higher than through a tilted window. 

In addition, internal or external shading elements, insect screens and potential for cross-

ventilation affect the air change rate and must be considered realistically in the energy balance 

calculation [PHPP]. Other aspects like security, insects, outside noise and outside air quality, 

affect the window opening hours and therefore the feasibility of the additional window 

ventilation during the night. 

 

For the calculation of the air change rate through window ventilation the following aspects 

should be evaluated carefully and documented in the building’s elevations, sections and floor 
plans, as well as in a user manual for the occupants. 

 Amount of operable windows under consideration of a realistic and feasible approach in 

terms of security, insects, outside noise and air quality. 

 Opening type (side hung, tilted, top hung, sliding, etc.): The different opening types allow 

different air change rates, depending on the possible opening width. 

 Window opening dimensions: Information on the free opening of the windows must be 

evaluated carefully in order to be able to realistically estimate the air change rate. An 

example is shown in Figure 2 for the relevant dimensions in case of tilted windows. 

 Opening systems for windows operate either manually or automatically. The manual 

operation depends on the occupants. Instructions and guidance can help occupants to 

better understand how to implement night ventilation for cooling and therefore reduce the 

risk of misunderstandings and misuse (e.g. via user manual for summer comfort). For 

automatic operation, windows can be programmed to open and close based upon time, CO2 

concentration, humidity levels etc.. 
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 Obstructions: Any elements that hinder the free air exchange through open windows have 

to be factored in as reduction factor for the effective air change rate, for example insect 

screens, fixed shading elements, curtains/blinds to block incoming light etc.  

Particularly in the case of tilted 

windows it should be ensured that 

the clear opening dimensions are 

entered, i.e. the width of the gap 

between the reveal and the 

casement. 

The clear opening width of side-

hung windows is also much smaller 

than the total window dimension. 

 

 

 

Figure 2: Measurement of clear width tL for tilted windows 

 

 Cross-ventilation can be very effective to increase the ventilation rates for passive cooling. 

The cross-ventilation potential needs to be considered carefully factoring in the location of 

the windows (e.g. openings on opposite sides and height difference) and air flow between 

rooms. The building’s layout has a significant impact. Cross-ventilation is more effective in 

a dwelling with several levels and windows facing opposite sides than in a single aspect 

dwelling where windows are facing only one side. Additionally, it should be taken into 

account that interior doors reduce the air change rate of cross-ventilation and should be kept 

open or incorporate special unobstructed overflow openings.  

 

  
© Ronstick-stock.adobe.com 
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Additional mechanical ventilation   

Additional mechanical ventilation is a possible option in those cases when window night 

ventilation is not feasible (e.g. noise, mosquitos, light issues). Furthermore, this strategy 

ensures controlled air distribution throughout the dwelling. Of course, mechanical ventilation will 

require electrical input to run the fans, which needs to be considered in the overall energy 

balance and cooling effect. The following aspects should be evaluated carefully in case 

additional night ventilation will be provided by the mechanical ventilation system. 

 Appropriate system sizing: The mechanical ventilation system should provide enough 

capacity to cover the higher ventilation rate through additional night ventilation. 

 Acceptable noise level: The noise level should be acceptable as per the general Passive 

House guidelines and criteria [Building Criteria]. 

 Control strategy: The additional mechanical ventilation system should only be operated if 

it is beneficial, e.g. outside temperatures are sufficiently lower than inside. This can be 

ensured with an automated control by temperature difference and, depending on the 

climate, considering also humidity. A bypass of the heat recovery within the ventilation 

system ensures that the cool outside air replaces the warm inside air. 

Additional mechanical ventilation can easily have a coefficient of performance (COP) for 

effective cooling that is much lower than that of e.g. a split unit. For examples, to achieve a COP 

of 5 with an extract air system (electrical efficiency of 0.2 Wh/m³) the temperature difference 

must be greater than 3 K. 

e) Additional measures for high summer comfort 

Additional measures are available to help increase the occupants’ thermal comfort in summer, 

or to reduce the cooling loads in case of active cooling. Some examples are described in the 

following section. To which extent a certain aspect can be exploited for a specific project needs 

to be evaluated in the context of the building and its use.    

Increased summer ventilation: A basic ventilation rate is required in every building for hygienic 

reasons, which can be supplied by either the mechanical ventilation system, via extract air, via 

window ventilation, or a combination of the three. If average conditions outside are cooler than 

the 25 °C comfort threshold, a higher basic summer ventilation rate can be beneficial to keep 

the building cool. The effectiveness of a higher ventilation rate and its impact on comfort 

depends on the local climate, i.e. the temperature and humidity conditions.  

Heat recovery bypass: The mechanical ventilation system should have a bypass function. 

Whenever the outside temperature is lower than the inside conditions the heat recovery should 

be bypassed, so that the cooler air can directly enter the building (see Figure 3). Many ventilation 

systems nowadays include an automatic bypass function, which is controlled based on the 

outdoor temperature. If the outside temperature exceeds the inside temperature the heat 

recovery of the mechanical ventilation can help to pre-cool the incoming supply air. 
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Figure 3: Overview about the ventilation unit’s summer operation with heat recovery (left) when it is 
hotter outside than inside or with bypassed heat recovery (right) where cool outdoor air directly replaces 
the warmer air being extracted from the room.  

Thermal mass: Thermal mass adds inertia to the building, i.e. the building will heat up and cool 

down more slowly. Absorbing solar or internal loads in the building’s thermal mass has the effect 

of dampening temperature peaks during sunny spells or periods of high occupancy. In order to 

maintain comfortable indoor conditions it is crucial to effectively remove this absorbed excess 

heat. The only passive means to “reload” the thermal mass is via night ventilation over longer 

periods of time (entire night). Thermal mass should hence be optimised for the specific projects 

under consideration of the load profile and night ventilation potential. 

Surface colours: Dark surfaces have higher solar absorptivity than surfaces with light colours 

and therefore heat up noticeably more when exposed to solar radiation. Using surface coatings 

with low absorptivity is a simple and effective passive cooling measure. A beneficial side effect 

of using light colours is the positive influence on reducing the urban heat island effect. In addition 

to the visible surface colour, coatings with so-called “cool colours” contribute to keeping surfaces 
cool due to high reflectivity in the infrared spectrum.  

Plants / trees / greening: Trees or other plants can be integrated aesthetically into the shading 

concept for summer comfort. Furthermore, evaporative effects of plants can have a positive 

influence on keeping the micro-climate around buildings cool. Vegetation is a recommended 

measure to reduce the urban heat island effect. 

Pre-cooling the fresh air intake: Various techniques of varying complexity are available to 

pre-cool the incoming air of mechanical ventilation systems e.g. sub-soil heat exchangers 

(routing the fresh air ducts underground before they enter the building or, alternatively, with a 

brine-loop and heat exchanger).  

Climate appropriate design: The layout, zoning, orientation and position of a building’s 
windows fundamentally influence the achievable summer comfort by passive means. Design 

considerations that are well established and have a long-standing tradition in warm and hot 

climate regions may offer cost-effective and reliable methods to keep a building cool. Examples 

are architecture with balconies and overhangs to provide shading, interior shaded courtyards or 

designs optimised for stack effect and effective cross-ventilation.  
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4.2 Summer Stress Testing as Risk Analysis 

The actual summer temperature in a building in use is very sensitive to a number of influencing 

factors. These factors have a strong impact but will vary throughout the use of the building. Most 

notably, the weather (some summers are warmer than others, as well as generally warming 

climate projections) and the interaction of users with the building (especially manual night 

ventilation and shading). Stress testing the building design under a range of possible and likely 

boundary conditions provides valuable feedback and a better understanding of the risk factors 

for overheating and can thereby guide towards more robust and resilient design choices.  

Table 1 provides a summary of recommended parameter variations for summer comfort stress 

testing with PHPP, followed by a description of the individual factors in the next subchapters of 

the guide.  

Table 1: Matrix with recommended parameter variations for summer stress testing with PHPP. Entries 
shown with an asterisk indicate assumptions as per the project specific design assumptions. Source: 
[PHPP v10].  

 1 2 3 4 5 

 Combined 

stress test 

Window 

ventilation 

Temporary 

shading 

Internal heat 

gains 
Climate 

User influence 

Basic summer 

ventilation via windows 

same as  

winter ACH 2) 

same as 

winter ACH 2) 
* * * 

Additional night window 

ventilation 1) 
≤ 0.1 h-1  0 h-1 * * * 

Reduction factor for use 

of temporary shading 

automated: 80% 

manual: 70%  
* 0% * * 

Internal heat gains 125% * * 200% * 

Climate influence  

Summer temperature 

increase 
+1.5 K * * * +2.0 K 

1) Air change rate (ACH) at 1K difference between inside and outdoor temperature, as per PHPP conventions. 

2) Total basic air change rate, which is hygienically necessary in summer, must not be higher than the average air 

change rate assumed during winter. 
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a) User influence 

Manual window ventilation 

In most projects window ventilation relies on occupants manually opening and closing the 

windows – both during the day for the basic ventilation and at night for additional passive 

cooling. If the users open less windows or for a shorter period of time than assumed for the 

energy modelling (e.g. only in evening hours but not throughout the entire night), the effect of 

passive cooling is reduced and temperatures within the building are likely to be warmer. To 

better understand the risk, it is useful to assess the impact of reduced additional window 

ventilation on the building’s performance, or even the complete absence of it. For basic 

ventilation rate it is appropriate to assume for the stress test that the total summer ventilation 

rate is not higher than hygienically required also in winter. For the additional night ventilation it 

is recommended to test the impact of reduced window openings (e.g. one tilted window, less 

opening time) or none. 

 

Shading 

Similarly, manual shading elements are also highly dependent on user interaction. For example, 

a home owner might not close blinds in the morning of a sunny summer day before going out 

of the house for work, or the shading elements are kept partially open for access to daylight out 

of personal preference. The building performance should be stress tested for summer comfort 

with reduced or non-existent manual shading elements.  

 

Internal heat gains 

Heat gains within the building are driven by people, their habits and any electrical or heat 

emitting equipment within the building. The occupancy and use of the building can differ from 

assumptions made during design. Especially the extent and efficiency of equipment can vary 

significantly depending on lifestyle, topical awareness and preferences of the occupants (e.g. 

kitchen equipment, home entertainment systems, office equipment etc.). For this reason, it is 

important to stress test the design for impact on summer comfort with increased internal heat 

gains.  

 

b) Climate influence 

Buildings are typically designed based on historical and regionally representative average 

climate conditions. Stress testing the summer performance under warmer outdoor conditions is 

strongly recommended. Some summer will be warmer than others and the only way to 

understand the performance of a building under an extreme summer or heat spell it to stress 

test the design under warmer conditions. This is all the more important given the general trend 

of climate warming. Stress testing under warmer conditions furthermore provides headroom for 

local microclimate in urban setting, which are often warmer due to the so-called urban heat 

island effect. Typical effects of warmer conditions are increased numbers of generally hotter 

days and of so-called tropical nights (days when the temperature does not fall under 20°C during 

the night time), which can have a significantly limiting impact on the potential for night cooling 

through natural ventilation. For the purpose of stress testing a simplified approach with warmer 

summer conditions is sufficiently accurate, for example using the summer temperature 

modification tool for PHPP climate data [PHI 2021a].  
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Climate warming 
The Intergovernmental Panel on Climate Change has published several scenarios that predict 

future climate conditions with different levels of warming depending on the location and on the 

assumed policy scenario. Future climate projections are inherently uncertain but a certain 

degree of warming is to be expected during the lifetime of buildings constructed today. For the 

purpose of stress testing the building performance, an appropriate assumption for over land 

average summer temperature increase until mid-century is 1°C to 1.5°C (relative to the 

reference period 1981-2010). 

 

Urban heat island  
Most construction is taking place in urban settings, where warmer conditions are very common 

due to the urban heat island effect. A main driver of this effect is higher solar absorption as well 

as important influencing factors like building density, degree of ground sealing and green space, 

cloud cover and wind access. Since warming varies widely both locally and in time, generalised 

estimates of the temperature increase are difficult. According to literature, temperature 

increases of up to 2°C (annual average) are not uncommon. For a realistic estimate, the 

individual case has to be studied in more detail and accounted for respectively in the climate 

data used as boundary condition for the building analysis. Infrared images of cities are often 

used to visualise the strength of the heat island effect in different parts of the city.  

4.3 Developing solutions for high risk areas 

Certain key indicators can be very useful to guide the assessment and optimisation at an early 

stage of planning, as described in the previous chapter. A further useful resource of information 

that has been developed for the climatic context of the UK is [Passivhaus Trust 2021].   

Identifying and optimising passive cooling measures for a reliable summer comfort strategy is, 

however, typically an iterative process. The goal is to achieve a co-ordinated design with 

optimised passive cooling strategies in order to reliably keep the building comfortable. Robust 

and resilient design solutions will allow for sufficient head room in case of more extreme summer 

conditions and/or unforeseen user interaction. Stress testing the design by looking at possible 

variations of uncertain user interaction and allowing for climate warming helps to identify and 

redesign parameters that pose a high risk of compromising summer comfort.  

The design needs to be repeatedly re-evaluated according to the summer comfort goals. 

Supplementary calculations and analysis (e.g. dynamic simulation) might be required for the 

analysis of high risk areas or particularly complex projects (see section 4.3.1). The assessment 

always needs to be seen in the context of the particular project. Multifamily buildings are often 

densely occupied with high variation in internal heat gains per flat and different levels of user 

interaction with the building. In such cases, it is important to aim for overheating frequencies 

well below the 10% threshold of Passive House building certification criteria [PHI 2016]. In a 

detached house with garden access, on the other hand, this is far less critical. Overheating is a 

matter of comfort but can also be a health risk and must be taken particularly serious in projects 

for vulnerable occupants, for example a home for the elderly. If summer comfort cannot be 

confidently ensured, even after optimising the design and passive cooling mechanisms, active 

cooling may be the better solution (see section 4.3.2).   
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4.3.1 Analyse local overheating potential  

As a quick and reliable design tool, PHPP is set up as a single zone energy balance approach. 

As such, the results reflect the expected average temperature conditions within the entire 

building. The overheating algorithms in PHPP have proven themselves in practice – they have 

been validated via comparison with dynamic simulations and with monitored temperature data 

in various projects. The methodology works well for typical design applications but does reach 

its limits in cases of high fluctuations e.g. in the case of intermittent use with temporary high 

internal heat gains or in the case of large unshaded solar exposure (which should be avoided 

in any case) [Schnieders 2012]. Dynamic simulation is able to paint a more detailed picture of 

hourly temperature profiles in individual parts of the buildings, but is typically more complex and 

time consuming to set up and more difficult to interpret. It is furthermore important to keep in 

mind that the uncertainties of being able to calculate summer comfort, as described in the 

previous sections, also hold true for dynamic simulations. Higher precision does not necessarily 

mean higher accuracy. A risk analysis (i.e. stress testing) is required also for these more 

detailed dynamic models. 

Depending on the size and complexity of the building, it may be necessary to do additional 

assessments to ensure summer comfort also in building areas that are at high risk of 

overheating. Below is a list of indicators to help identify such areas. In case of uncertainty, the 

specific area should be looked at in more detail. In a first step this can be done e.g. with a PHPP 

energy balance focussed on the area in question (with appropriate assumptions on boundary 

conditions to adjacent zones) or with additional qualitative assessments. If the risk is still high 

or deemed uncertain, dynamic simulation can support the decision and design process.  

Indicators for areas exposed to a higher risk of overheating than the overall building:  

 Localized higher solar load:  

o Higher glazing proportion than the overall façade  

o Reduced shading compared to the rest of the façade  

o Exposed flat/area with an unfavourable orientation e.g. corner room 

 Restricted window ventilation:  

o Areas with less potential for cross-ventilation (single aspect ventilation)  

o Areas with higher noise exposure e.g. facing the street 

o Areas with higher security risk 

 Localised internal heat loads:  

o Plant rooms, server rooms or other spaces with energy intensive equipment in a 

relatively small space 

o Living/working areas directly adjacent to warmer plant rooms 

o Intermittent and intensive use of particular rooms, e.g. seminar spaces 

 Areas/rooms that are particularly sensitive to overheating e.g. people tend to prefer cooler 

temperatures in bedrooms.  

  



 
Passive Cooling Measures 

 

 

16 Guidelines for Summer Comfort in Passive House Buildings 

4.3.2 Active cooling 

If it becomes clear during the design process that the building (or individual rooms) cannot be 

kept comfortably cool using only passive cooling techniques, active cooling comes into play. In 

this case it is important to make use of passive cooling measures and design the building 

holistically with the goal of keeping the cooling demand low. Depending on the building and its 

use, even a reduced amount of tempering (e.g. via the supply air) can help to lower discomfort 

and health concerns.  

Various technical solutions are available for active cooling – ranging from localised air 

conditioning to full-scale cooling solutions. A building services engineer should be consulted for 

designing a suitable and efficient system.  

Especially in the light of climate warming it increasingly makes sense to anticipate active 

cooling, even if the assessment indicates that comfortable summer conditions can be provided 

under current climate conditions. The times when active cooling is needed typically align well 

with availability of solar renewable energy, which means that this added energy demand can be 

covered from sustainable resources. A prerequisite for this is energy efficiency i.e. making sure 

the building is optimised and designed to keep the active cooling demand low. Exploiting the 

passive cooling techniques and stress testing methodologies as described in this guide are 

essential for energy efficient construction.  
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4.4 Summer comfort sufficiently validated  

Only once the passive cooling measures have been optimised, the design has been stress 

tested and carefully evaluated in terms of the overheating risk or active cooling need, the 

building’s summer comfort is sufficiently validated.  

The overheating assessment is highly project specific and should also consider the individual 

context. For instance, enough head room needs to be planned for densely occupied buildings 

with high variation of internal heat gains and various levels of user interaction (e.g. multifamily 

buildings, hotels, dormitories) or for buildings with especially sensitive and vulnerable occupants 

(e.g. homes for the elderly). Furthermore, the long-term occupant’s satisfaction as well as the 
feasibility of the summer comfort strategy being implemented as planned need to be kept in 

mind. Careful assessment and design of a reliable summer comfort strategy to provide 

comfortable and healthy buildings is first, and foremost the designer’s responsibility. 

The different passive cooling measures and optimisation strategies mentioned in this guide (see 

chapter 3) are interdependent and typically need to be repeatedly re-evaluated during the 

design process. Hereby, the review by an independent third party e.g. via Passive House 

building certification provides additional assurance that the building will be comfortable year-

round.  

In order to prevent misunderstandings and to ensure the building will perform as intended once 

in use, the chosen summer comfort strategy should be summarised in a dedicated document 

and accepted by the client / owner as well as sufficiently explained to the future users e.g. via a 

user manual.  

Managing indoor temperatures in summer is a matter of comfort and health and needs to be 

considered in each individual project. Understanding the building and its likely use, stress testing 

the design and assumptions, and adjusting the main influencing factors accordingly are 

fundamental to achieve a design resilient to overheating. 
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Scope 

This guideline for summer comfort has been written to raise awareness and to aid building 

designers in developing a robust summer strategy to ensure the thermal comfort all year round. 
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