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“EARTH CORE WALL”“EARTH CORE WALL”
ULTRA EFFICIENT ULTRA EFFICIENT 

ENVELOP TOWARD A ENVELOP TOWARD A 
NET ZERO HOUSENET ZERO HOUSE
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NEW WALL ENVELOP DESIGN NEW WALL ENVELOP DESIGN 
CONCEPTCONCEPT

“EARTH CORE WALL”“EARTH CORE WALL”

����"���������#��$���%����$�"�&%�����&$��������"���������#��$���%����$�"�&%�����&$����
�����'���$��$�����%$���&�$�%�����$�"�	$&$�����������'���$��$�����%$���&�$�%�����$�"�	$&$������
��(�)�% �&����%��&%$��'�$���*&����"������������$���(�)�% �&����%��&%$��'�$���*&����"������������$�
�&��*��&�����"�$����&%�+�&�+����&$����(�$���&��*��&�����"�$����&%�+�&�+����&$����(�$��
#�"�'��&$�����$��&���,�$�'�%����#&$��&�"��&$�$,"��� �#�"�'��&$�����$��&���,�$�'�%����#&$��&�"��&$�$,"��� �
�$-���#��%$&�$�$���$&$��$�&$��������$��������+��%��$-���#��%$&�$�$���$&$��$�&$��������$��������+��%�
���,$����(�������)���,%����%�+����"� �*,$�&�#�.��'����,$����(�������)���,%����%�+����"� �*,$�&�#�.��'�
#&�+�"�''�%��$�$������������#&+�*��������&%+�#&�+�"�''�%��$�$������������#&+�*��������&%+�


���������������������� �����
���������������������� �����



//

FIRST DESIGN FIRST DESIGN 
CONSIDERATIONSCONSIDERATIONS
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ENVELOP REQUIREMENTENVELOP REQUIREMENT
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TYPES OF ENCLOSURETYPES OF ENCLOSURE
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SIMULATE AN EARTH HOUSE SIMULATE AN EARTH HOUSE 
ABOVE GROUNDABOVE GROUND

“EARTH CORE WALL”“EARTH CORE WALL”
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INSULATED CONCRETE FORMINSULATED CONCRETE FORM
IMPROVEMENTIMPROVEMENT
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MISLEADING PARAMETERMISLEADING PARAMETER
“R” VALUE“R” VALUE
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INSULATORS MAGINALIZED BY INSULATORS MAGINALIZED BY 
THIS TESTING METHODTHIS TESTING METHOD
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OTHER ENVELOP OTHER ENVELOP 
CONSIDERATIONSCONSIDERATIONS
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CONVERTING THE HEAT FLOW CONVERTING THE HEAT FLOW 
EQUATION DELTA “T” VARIABLE EQUATION DELTA “T” VARIABLE 

TO A SMALL CONSTANTTO A SMALL CONSTANT
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ENVELOP HEAT LOSSENVELOP HEAT LOSS
CALCULATIONCALCULATION
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ENVELOP HEAT LOSS ENVELOP HEAT LOSS 
CONSIDERATIONSCONSIDERATIONS
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SOLAR ACTIVE SPACE HEATING SOLAR ACTIVE SPACE HEATING 
WITH DHW COLLECTOR SIZINGWITH DHW COLLECTOR SIZING
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DHW COLLECTOR SIZING EXAMPLEDHW COLLECTOR SIZING EXAMPLE

&'()��&�&'()��&�

3���%������,�����" �9A��&��(&$�%�E�"&+�L��!A�"���� � �,##�%����"�(&$�%�����$�3���%������,�����" �9A��&��(&$�%�E�"&+�L��!A�"���� � �,##�%����"�(&$�%�����$�
�����$�F�78�"�����&�"�&)�%&����,##�%������&$������) ����'�� AAA��$,E'$I!E"&+�����$�F�78�"�����&�"�&)�%&����,##�%������&$������) ����'�� AAA��$,E'$I!E"&+

�����$�"��&$���&���$&�"&%"����!A��&���'�(&$�%E��%�� �E"&+�����$�"��&$���&���$&�"&%"����!A��&���'�(&$�%E��%�� �E"&+

�� ��$�%#����$�#��%&$,%��%�����G"��$&��H��$�%#����$�#��%&$,%��%�����G"��$&��H
���$&���F��!A����$&���F��!A�22 78�F� 78�F�88�"�������#��%&$,%��
���88�"�������#��%&$,%��
���

�� ��$�%#�������%�+�%�1,�%�#��$��G(&$�%�$&�;�)��,#���� ��&�����H��$�%#�������%�+�%�1,�%�#��$��G(&$�%�$&�;�)��,#���� ��&�����H
9A��&�����F�9A��&�����F�77<�!��*77<�!��* G���&��F�9�/3��*��'�(&$�%G���&��F�9�/3��*��'�(&$�%

77<�!��*�J�88�"�����F77<�!��*�J�88�"�����F/7 7C7��$,E"&+/7 7C7��$,E"&+ G���$,�%&�������*��'�
&$�%���"����HG���$,�%&�������*��'�
&$�%���"����H

�� ��$�%#�������&%�������$�%��,$�,$�E�$,*���$�%#�������&%�������$�%��,$�,$�E�$,*�
� AAA��J�A�<A����)�%�����F�<AA��$,E'$I!E"&+��'����� ��$�%�&*��%*�%� AAA��J�A�<A����)�%�����F�<AA��$,E'$I!E"&+��'����� ��$�%�&*��%*�%
<AA��$,E'$I!E"&+�J�A�97�'$I!�&%�&E$,*��F�<AA��$,E'$I!E"&+�J�A�97�'$I!�&%�&E$,*��F�7A!��$,E$, *�E"&+7A!��$,E$,*�E"&+

�� ��$�%#����$,*���%�'�&$���&$���%�1,�%�#��$����$�%#����$,*���%�'�&$���&$���%�1,�%�#��$��
/7 7C7��$,E�7A!��$,E$,*�E"&+�F�/7 7C7��$,E�7A!��$,E$,*�E"&+�F�7A�$,*��������7A�$,*�������� G��
HG��
H


���������������������� �����
���������������������� �����



�7�7

SEASONAL STORAGE SEASONAL STORAGE 
CONSIDERATIONSCONSIDERATIONS
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SEASONAL STORAGE WATER SEASONAL STORAGE WATER 
VOLUME REQUIREDVOLUME REQUIRED
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COLLECTOR SIZING SUMMARY COLLECTOR SIZING SUMMARY 
FOR DWH / SPACE HEATINGFOR DWH / SPACE HEATING
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“EARTH CORE WALL”“EARTH CORE WALL” HOUSE BUILD IN 2000 HOUSE BUILD IN 2000 
WITH THE FOLLOWING DESIGN WITH THE FOLLOWING DESIGN 

REQUIREMENTSREQUIREMENTS
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“EARTH CORE WALL”“EARTH CORE WALL” HOUSE CONSTUCTED HOUSE CONSTUCTED 
IN THE YEAR 2000 IN THE YEAR 2000 -- DESIGN REQUIREMENTS DESIGN REQUIREMENTS 

CONTINUATION OF SLIDE 19CONTINUATION OF SLIDE 19
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“EARTH CORE WALL” CONSTRUCTION “EARTH CORE WALL” CONSTRUCTION 
CROSS SECTIONAL VIEWCROSS SECTIONAL VIEW
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SEASONAL STORAGE TANK SEASONAL STORAGE TANK 
CONSTRUCTION CROSS SECTIONCONSTRUCTION CROSS SECTION
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ROOF CONSTRUCTION CROSS ROOF CONSTRUCTION CROSS 
SECTIONAL VIEWSECTIONAL VIEW
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“EARTH CORE WALL” HOUSE “EARTH CORE WALL” HOUSE -- COMPLETED IN 2000COMPLETED IN 2000
NO FURNANCE, NO BOILER AND NO BACKUPNO FURNANCE, NO BOILER AND NO BACKUP
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“Earth Core Wall“Earth Core Wall ””
SOLAR THERMAL SYSTEMS SCHEMATIC SOLAR THERMAL SYSTEMS SCHEMATIC 

LAYOUTLAYOUT
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SIMPLE SYSTEM CONTROLLERSIMPLE SYSTEM CONTROLLER
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CONCLUSIONCONCLUSION
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HOUSES BUILD USING THIS HOUSES BUILD USING THIS 
MEW CONCEPTMEW CONCEPT
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SPACE HEATING / DHW SPACE HEATING / DHW 
WITH BACKUPWITH BACKUP
Wilmington, MAWilmington, MA



/A/A

SPACE HEATING / DHW SPACE HEATING / DHW 
WITH BACKUPWITH BACKUP

White Haven, PAWhite Haven, PA



/�/�

SOLAR FOR SUN ROOM SPACE SOLAR FOR SUN ROOM SPACE 
HEATINGHEATING

Kingston, NHKingston, NH



/!/!

SPACE HEATING / DHWSPACE HEATING / DHW
NO BACKUPNO BACKUP
Franklin, NHFranklin, NH
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SPACE HEATING / DHW SPACE HEATING / DHW 
NO BACKUPNO BACKUP
Burlington, VTBurlington, VT


