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1. Project Description

Project Overview

2. Climate & Site Context
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Passive Cooling Strategies (please tick implemented passive cooling strategies)

[] Building Orientation & Form (site orientation, building shape, etc.)

M Envelope Design (insulation, air-tightness, shading, window system, thermal mass, etc.)
M Natural Ventilation (cross ventilation, stack ventilation, night ventilation, etc.)

[J Evaporative Cooling (direct/indirect evaporative cooling, etc.)

[1 Ground Cooling (geothermal, ground-coupled systems, basement/underground space,etc.)
[1 Radiative Cooling (cool roof, night sky radiation, radiant barriers, reflective surfaces, etc.)
[J Nature-based Solutions (green roof/wall, tree shading, etc.)

(1 Others (human behavior, clothing, semi-passive (fans, etc.))

Description (please describe one strategy per box — you can add more boxes below if needed)
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secondly to compare the impact external blinds have on the operative temperature
increase of a room in comparison to a room without a blind;

and lastly if there is a significant difference in the increase in operative temperature
between rooms with internal blinds and rooms with external blinds.

Over a 4 days testing the noise experienced within the room with windows open was
averaged to take into consideration work rush hour traffic and periods of times at night
where external noise would be reduced.

This resulted in 61Db LAeq,T and 43Db LAeq,T recorded for a room with a window
open and a room with the window closed retrospectively.

Considering that even with the windows closed the values exceed 35Db LAeq,T you
can assume that occupants would be inclined to keep windows closed in order to
improve their acoustic comfort when they are within the building specifically at night
when they are trying to sleep.

Please describe the feature of the adopted passive cooling strategies [Max 200 words]

Compared with no blind room operative temperature peaked between 33.5°C and 45°C
where the screen fabric and the aluminium venetian blinds were tested on days when
the operative temperature was between 24.5°C and 47.5°C.

3. Passive Cooling Design Details

4. Active Components
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Active (Hybrid) Cooling Strategies
(please describe one strategy per box — you can add more boxes below if needed)

Different types of exterior and interior shading were used.

It was observed how both the external venetian blind and the external screen fabric
blind provide the largest mean difference in operative temperature increase indicating
that they protect the interior room effectively from unwanted solar gains.

With an external venetian blind angled at 45° the operative temperature increase has
the broadest range as solar gains are able to penetrate the interior of the room
dependent on the angle of solar incidence in relation to the blind.

Between the internal blind types the internal screen reflective fabric (which has a
higher solar reflectance than the internal aluminium venetian blind and screen fabric
blind) was hypothesised to be the most effective at reducing operative temperature
increase.

However, results show that the reflective screen blind was less effective at reducing
operative temperature increase within the room. Reflecting on the data collected this
may be due to the intensity of the testing where the Screen Reflective Fabric was
tested on days when the no blind room operative temperature peaked between 33.5°C
and 45°C where the Screen Fabric and the Aluminium Venetian blinds were tested on
days when the operative temperature was between 24.5°C and 47.5°C.

The extent of the impact of all three internal blinds on the operative temperature : they
can significantly reduce the operative temperature increase by 68 - 73% when
compared to the operative temperature reduction achieved by external blinds within
this building scenario.

Please describe the feature of the adopted energy-efficient active cooling strategies (e.qg.,
mechanical cooling integration (AC, fans), controlled strategies (automated
shading/windows), radiative cooling, evaporative cooling, earth coupled heat exchangers,
renewables, etc.) [Max 200 words]

Please describe the feature of the adopted energy-efficient active cooling strategies (e.qg.,
mechanical cooling integration (AC, fans), controlled strategies (automated
shading/windows), radiative cooling, evaporative cooling, earth coupled heat exchangers,
renewables, etc.) [Max 200 words]

5. Performance Data

Cooling Energy Use
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The study described has demonstrated how solar shading when combined with
night-time ventilation can be an effective method in reducing operative temperature
increase in an urban flat.

Although external shading is observed to be optimal, internal shading in this study
demonstrated it can achieve as much as 73% of the operative temperature

reduction as external shading.

This means that dynamic shading solutions effectively can reduce the cooling need.

Indoor Thermal Comfort

The starting point for the indoor operative temperature was extremely high ( reached
47,5 °C with no blinds) due to the fact that the converted residential building remained
unoccupied for several weeks.

If the experiment was to be carried out again and the external conditions affecting the
building were within the same parameters, with 95% confidence it can be said that a
room with an internal blind and window closed between 8am and 4pm the operative
temperature increase within the room would be 8.54°C - 12.88°C lower than a room
without a blind.

Equally if an external blind was installed the room would d be 11.27°C - 18.38°C cooler
and the difference in operative temperature between a room with an external blind and
an internal blind installed would be between 1.99°C and 4.45°C cooler.

6. Financial Data

Cost Benefits

The cost benefits relate to the reduction of the cooling need when using solar shading.

This study demonstrated that a South-West facing flat in an old converted office
building in North London was able to reduce indoor temperatures from a scorching
47.5C to a more acceptable 28C by using external solar shading.

On the cost benefits no date were delivered in this project.
Reference is made to the Guidehouse study:

Solar shading — Synergising mitigation of GHG emissions and adaptation to climate
change: the potential to disrupt rising cooling demand and overheating in buildings.
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https://es-so.com/resources/resource-center/documentation

7. Passive Cooling Operation

Maintenance Requirement

8. Lesson Learnt / Recommendations

Technical Challenges, Solutions and Achievement
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For an optimum solution it is important to consider shading already from the designing
phase, to reduce costs and have a better alignment with the building design.

Please describe the challenges and solutions of passive cooling strategies in the
design/construction/operation phase [Max 150].

Financial Challenges, Solutions and Achievement

The financial challenges were not discussed in this paper but reference is made to the
Guidehouse study (see above).

For this building retrofit it was the perception of the building designer that no shading
was needed and the glazing would be sufficient.

When the retrofitted building converted into flats remained a number of weeks
unoccupied the indoor temperature reached 47,5 °C. On that moment the reflex was
made that shading was needed. That is when the study started with shading being
applied on the outside and inside to see what the results would be. The results were
satisfactory as they showed a decrease of the operative temperature, achieving with
exterior shading 28 °C.

Please describe the challenges and solutions of passive cooling strategies from the financial
perspective (e.g., what are the factors of incremental costs (e.g., imported materials, lack of

labor skills, additional analysis cost, etc.), and how could these be mitigated (e.g., tax rebate,
preferential loans, subsidies, business incentives, etc.) [Max 150].

Other Challenges, Solutions and Achievement

Perception of the project developer during the design phase convinced that the
building will not overheat when not using solar shading.

The opening and closing behaviour of windows and blinds has been documented to be
poorly understood and underutilised by occupants, initiation of movements can be
confounded by a number behavioural factors particularly in urban areas where noise
pollution, security and availability of daylight are often prioritised over thermal
comfort.

Automated shading solutions can help to overcome this.

Within unoccupied rooms changes in solar shading and window opening behaviour
could have a beneficial impact on the thermal conditions experienced in a living space
later in the day and over a period of time on the building fabric of a building.

The benefits in thermal comfort could also considerably reduce the energy
requirement from mechanical ventilation systems if users are educated on the best
window opening and blind movement strategies.
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9. Free Description

Free Description

10. Annex

Supporting documentations

Attached case study and executive summary Guidehouse
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