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BACKGROUND

SINGLE FAMILY RESIDENCES FROM THE
MILLION PROGRAM

* Cold during winter
* Warm during summer

THERMAL
COMFORT



RESEARCH QUESTION & OBJECTIVES

What is the influence of energy-efficient renovation on thermal

comfort in Swedish single-family houses built during the
Million program?

What are the factors contributing to energy use and what are
the possible renovation measures?

Which renovation measures have a major impact on the
thermal comfort of the occupants?

What are the changes in the thermal comfort of the occupants
before and after adopting the proposed renovations aimed
through efficient energy use?
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CASE STUDY BUILDING 2
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OPERATIVE TEMPERATURE - BUILDING 1
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OVERHEATING HOURS AFTER RENOVATION - BUILDING 1

Glass type
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OVERHEATING HOURS AFTER RENOVATION - BUILDING 2
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OPERATIVE TEMPERATURE AFTER RENOVATION
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PPD ANALYSIS IN THE EXISTING CASE STUDY BUILDING 2
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PPD ANALYSIS IN THE RENOVATED CASE STUDY BUILDINGS - SUMMER
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PPD ANALYSIS DURING WINTER

Scenerio after renovation
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CONCLUSIONS

* Energy use according to Swedish passivehouse
standard after renovation

* Shading implementation & orientation

e Satisfactory indoor thermal environment after
renovation

 Comparative analysis between simulated and scientific
equations for comfort temperature

e Attained PPD level below 10% after renovation
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