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1
 THEY USE “THERMAL MASS” TO
 MAINTAIN COMFORTABLE
 TEMPERATURES IN ANY CLIMATE
 2
 The basic structure of an Earthship is
 built by tires packed with earth. They
 form a thick wall of thermal mass that
 stores heat from the sun during the
 day and releases it at night.
 e a r t h s h i p s w e d e n . c o m

Page 2
                        

2
 Thermal mass absorbs and stores heat in the same
 way that a battery stores electricity. Examples of
 materials with thermal mass are rock, water,
 compacted soil and concrete. The more compact
 mass, the more heat it can store. There is a great
 difference between thermal mass and insulation.
 Insulation has no capacity to absorb and store heat.
 Insulation prevents heat or cold on the inside of a
 house to be transported to the outside or vice versa.
 Earthships use a combination of thermal mass and
 insulation to create a comfortable indoor
 temperature.
 W H AT I S T H E R M A L M A S S ?
  Presenter
 Presentation Notes
 ner
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2
 In an Earthship the thermal mass is placed
 on the inside of the wall and insulation on
 the outside. The heat from the sun is
 absorbed during the day and stored in the
 thermal mass walls. The insulation prevents
 the heat stored in the mass from being lost.
 H O W I S T H E R M A L
 M A S S U S E D ?
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2
 The inner surface of the earth, about 1.5 meters below
 the ground, heat is stored in the form of geothermal
 energy. The heat in Earthships comes from two
 sources, the sun and the hot subsurface of the earth .
 Earthships are built into the ground so that the
 temperature source can be used to stabilize the indoor
 climate.
 The building is designed to optimize solar radiation so
 that the sun can provide heat to the indoor
 environment. The south-facing side of an Earthship is
 built with sloping glass windows which maximizes solar
 radiation.
 By using thermal mass and designing the building with
 regard to these two infinite temperature sources an
 Earthship can heat and cool indoor temperatures at no
 cost at all.
 T E M P E R AT U R E S O U R C E S
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2
 During the night when the indoor
 temperature drops and becomes lower
 than the thermal mass, the heat stored
 in the mass will be released back into the
 room. Thus, a stable and comfortable
 temperature can be maintained indoors.
 During the day heat is absorbed from the
 sun and stored in the cool mass in the
 walls and floor. According to the law of
 physics heat will naturally move to cooler
 areas.
 H O W I S A N E A R T H S H I P
 H E AT E D ?
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The figure below illustrates where the thermal mass and insulation is placed in the building. The sun
 is let through the glass walls during the day to reach the back wall constructed of tires. The heat is
 absorbed and stored in the thermal mass walls. A layer of insulation blocks the heat from escaping.
 During the night heat is radiated back into the room.
 H O W I S A N E A R T H S H I P H E AT E D ?
 2
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The figure below illustrates a section of an Earthship. In order to maximize solar radiation the
 building's glass windows have to be placed perpendicular to the winter sun's illumination. This will
 block the hot summer sun and optimize the direct solar radiation during winter when the need for
 heating is larger.
 H O W I S A N E A R T H S H I P H E AT E D ?
 2
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In climates with cold winters there are large temperature differences between day and night. In order to
 avoid excessive heat loss, an Earthship is designed with a built-in greenhouse that serves as buffer zone.
 The greenhouse is placed in front of the house in order to optimize use of solar energy and
 thermodynamics. By incorporating a buffer zone in a thermal building more stable and comfortable
 indoor temperatures can be achieved all year round. The result is cooler indoor temperatures in summer
 and warmer in winter.
 B U F F E R Z O N E - G R E E N H O U S E
 Green-house
 2
 Living space

Page 10
                        

H O W D O E S V E N T I L AT I O N W O R K I N A N E A R T H S H I P ?
 Earthships utilize a natural ventilation system. The outside air is drawn through underground vent tubes
 through the building. They are buried under ground in order to cool the air. The tubes enter the building on
 the backside and flows through the living space and greenhouse. The exhaust air leaves the building
 through skylights in the greenhouse and the windows on the front.
 2
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E V E N W H E N
 T E M P E R A T U R E S A R E
 B E L O W Z E R O O U T S I D E
 T H E I N D O O R C L I M A T E I N
 A N E A R T H S H I P S T A Y S
 C O M F O R T A B L E .
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