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Young Cities: Aims and Expected Results 

German Iranian research project, currently concucte d by TU 

Berlin (Germany) and Iran’s Building and Housing Research Center.

Aim: Strategies for low carbon and resilient neighborhoods in semi-

arid regions - Case Study Hashtgerd New Town, Iran

Expected Results

1. Objectives for energy-efficiency and resilience on urban scale,

2. Planning and design strategies for Pilot Project in Hashtgerd NT,

3. Methodologies for energy-efficient and resilient urban schemes in 

Iran and the MENA-Region. 

�0�H�J�D�F�L�W�L�H�V �L�Q���%�D�O�D�Q�F�H���_���(�V�V�H�Q�������������Ç �6�H�V�V�L�R�Q���$����

�����

	�	���
�	��
���
��������

� �'�67��$*$-��	����7������$���	���.������
���
����,� �������� ��
����������������*��

"���	������"�	��	�������8
��	���.������
�������!�

� *
����
������������
����������	����
���
�������
�� ����
���
������
�������� ����	�	���9 ����

���	�	����

��	����	���	����	�����	���	����	�����!�

� *
����������� �	���
������	���
�������	� ����	
��
 ��*�
����,�	� �
��6���*
���
��8��
�����!

��
��������������
����������(�

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

��	�
�
�


�������:

� �����
����������	����������	
��
�����5����������	� ���������	����������	���	���
���
���
��

��������	��������	�����
�����	��8��
������6*�����	� ���������	
�!

� -���
���	
��
����������������	���	�����
������� �� ��	�	�����������	�	���������������	�������

���	���	��$���������
��2-6+�.��	
�!�



4

�1�(�7�:�2�5�.�6�1�(�7�:�2�5�.�6�1�(�7�:�2�5�.�6�1�(�7�:�2�5�.�6

Integrated Approach
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�������K�D���$�U�H�D

�1�4���%�X�L�O�G�L�Q�J

�7�H�K�U�D�Q
�.�D�U�D�M

�+�D�V�K�W�J�H�U�G���1�H�Z���7�R�Z�Q

�1�H�Z���4�X�D�O�L�W�\���3�L�O�R�W���3�U�R�M�H�F�W

Hashtgerd New Town
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Mixed-Use Schemes

Adapted Landscapes

Efficient Transport

Case Study: The 35 ha Area Pilot Project

Renewable Energies 
Sustainable Architecture

Compact Urban Form Greywater Reuse

Impact Assessment

Climate Assessment Public Participation
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A Low Carbon Project in the Making
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Low Carbon Urban Form
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Climate-Sensitive Urban Design and Architecture

�0�H�J�D�F�L�W�L�H�V���L�Q���%�D�O�D�Q�F�H���_���(�V�V�H�Q�������������Ç �6�H�V�V�L�R�Q���$����

�������K�D���9�H�Q�W�L�O�D�W�L�R�Q�������K�D���$�U�H�D���6�X�E���1�H�L�J�K�E�R�U�K�R�R�G

�������K�D���9�H�Q�W�L�O�D�W�L�R�Q

1	������	
�	� ��
���
�����������	���	���
���
�	����
 ���	
����
	�
���������
��	������� �����
��	���	���� �
���
��
���
��������������������������
� ���
	�
�	�����������
��
�����	�
��	���
��	�	
��!�

1
���
����	������	�
�������
	����������������<//B��% 
�=������
�������������
���
�����	����
�������
��!�*
����	��

��	���� �
�
� �
�� �
��&0�
��	� ���
������
��� ����
��	��	��,��
��	����
�������������
��	���
����	
��<�
 �	�����������������������F=,�
�
��������������
�	�����	
�!��

*
	���
��������	��	����
��	�����	
����
��
�����	�
�
 �	�����	��	���,��
	�
����	��
���������
���

�	����������<����
�>�G=�
���
���������	 �����	��	�����������������
�
��
��������	��
��	����!�*
������
�	������
��
��
�� 
�
�	�����	
��
���
����	��	����
���
��
���	�������
���������	
��
���

�	����������
��� ���
�/&G!�

$���
��

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

���

���
�������
��
��!�

� '���-6H$������	�����	
����

���
�������	���������� ���	
��<	���
	������������=�
���
�
�	�	�����������
���
���	��
��	������

�	����
����
 ������I���������!

� H���	���	
�(�*
���	����������
������
�������� ��
�� �����	�	����	������
���������������
�����
���
��

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

�����
��
��
��
��	�����
��
�������
�
��
��
���	�� !�*
	��
����������
	������ �
��
��	����
����	��	�������
��	����
��	��!�*
��5���� ��I���
���; �	����
��
����
��
�
�
����
 ,��
����	��	����
��������#	����
���
����� �

��!�



10

Mixed Use District

Transit-oriented, Dense and Mixed-use Urban Form 

�0�H�J�D�F�L�W�L�H�V���L�Q���%�D�O�D�Q�F�H���_���(�V�V�H�Q�������������Ç �6�H�V�V�L�R�Q���$����

�0�L�[�H�G���8�V�H���=�R�Q�H���5�H�Q�G�H�U�L�Q�J��

�0�L�[�H�G���8�V�H���=�R�Q�H

�0�L�Q�L���%�X�V���5�R�X�W�H
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Water Saving Systems and Landscapes

�0�H�J�D�F�L�W�L�H�V���L�Q���%�D�O�D�Q�F�H���_���(�V�V�H�Q�������������Ç �6�H�V�V�L�R�Q���$����

Landscape Rendering

�&�R�Q�V�W�U�X�F�W�H�G���:�H�W�O�D�Q�G�V

�%�O�D�F�N���:�D�W�H�U���'�L�V�S�R�V�D�O
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Integrated Planning of the Energy infrastructure systems

�0�H�J�D�F�L�W�L�H�V �L�Q���%�D�O�D�Q�F�H���_���(�V�V�H�Q�������������Ç �6�H�V�V�L�R�Q���$����

�8�U�E�D�Q���3�O�D�Q�Q�L�Q�J�8�U�E�D�Q���3�O�D�Q�Q�L�Q�J�8�U�E�D�Q���3�O�D�Q�Q�L�Q�J�8�U�E�D�Q���3�O�D�Q�Q�L�Q�J �$�U�F�K�L�W�H�F�W�X�U�H�$�U�F�K�L�W�H�F�W�X�U�H�$�U�F�K�L�W�H�F�W�X�U�H�$�U�F�K�L�W�H�F�W�X�U�H

�*�,�6���6�\�V�W�H�P�*�,�6���6�\�V�W�H�P�*�,�6���6�\�V�W�H�P�*�,�6���6�\�V�W�H�P

�(�Q�H�U�J�\���,�Q�I�U�D�V�W�U�X�F�W�X�U�H���6�\�V�W�H�P�V�(�Q�H�U�J�\���,�Q�I�U�D�V�W�U�X�F�W�X�U�H���6�\�V�W�H�P�V�(�Q�H�U�J�\���,�Q�I�U�D�V�W�U�X�F�W�X�U�H���6�\�V�W�H�P�V�(�Q�H�U�J�\���,�Q�I�U�D�V�W�U�X�F�W�X�U�H���6�\�V�W�H�P�V

�&�H�Q�W�U�D�O�L�]�H�G���V�\�V�W�H�P�V
�6�H�P�L���F�H�Q�W�U�D�O�L�]�H�G���V�\�V�W�H�P�V
�'�H���F�H�Q�W�U�D�O�L�]�H�G���V�\�V�W�H�P�V

�'�L�J�L�W�D�O���F�L�W�\���P�R�G�H�O�'�L�J�L�W�D�O���F�L�W�\���P�R�G�H�O�'�L�J�L�W�D�O���F�L�W�\���P�R�G�H�O�'�L�J�L�W�D�O���F�L�W�\���P�R�G�H�O �%�X�L�O�G�L�Q�J���&�$�'���P�R�G�H�O�%�X�L�O�G�L�Q�J���&�$�'���P�R�G�H�O�%�X�L�O�G�L�Q�J���&�$�'���P�R�G�H�O�%�X�L�O�G�L�Q�J���&�$�'���P�R�G�H�O

�0�R�G�H�O�L�Q�J�����S�D�U�D�P�H�W�H�U���F�R�O�O�H�F�W�L�Q�J���D�Q�G���J�H�Q�H�U�D�W�L�Q�J�����G�D�W�D���P�D�S�S�L�Q�J�0�R�G�H�O�L�Q�J�����S�D�U�D�P�H�W�H�U���F�R�O�O�H�F�W�L�Q�J���D�Q�G���J�H�Q�H�U�D�W�L�Q�J�����G�D�W�D���P�D�S�S�L�Q�J�0�R�G�H�O�L�Q�J�����S�D�U�D�P�H�W�H�U���F�R�O�O�H�F�W�L�Q�J���D�Q�G���J�H�Q�H�U�D�W�L�Q�J�����G�D�W�D���P�D�S�S�L�Q�J�0�R�G�H�O�L�Q�J�����S�D�U�D�P�H�W�H�U���F�R�O�O�H�F�W�L�Q�J���D�Q�G���J�H�Q�H�U�D�W�L�Q�J�����G�D�W�D���P�D�S�S�L�Q�J
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Integrated Planning of energy infrastructure systems means to analyze the 
relations and dependencies between the energy infrastructure systems and 
the Urban Planning/Design (e.g. the distances between the single thermal 
consumers) and between the energy infrastructure systems and the
Architecture (e.g. the façade area potential for solar collectors). So, it is very 
important to care for a vital discussion culture in a low carbon city project 
between the urban planners, the architects and the energy engineers.

The characteristic for a suitable energy infrastructure system can be 
centralized, semi-centralized or de-centralized, a silver bullet doesn’t exist.

All the collected and generated data from the urban planning and the 
architecture design processes were mapped on digital models, both on the 
city level and on the object model. 

Beside this, a lot of the needed data for the energy infrastructure systems, 
such as the length of the streets or the orientations of the buildings, are stored 
in a GIS system. 
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Integrated Planning of the Energy infrastructure systems

�0�H�J�D�F�L�W�L�H�V �L�Q���%�D�O�D�Q�F�H���_���(�V�V�H�Q�������������Ç �6�H�V�V�L�R�Q���$����

�6�\�V�W�H�P���V�L�P�X�O�D�W�L�R�Q���6�\�V�W�H�P���V�L�P�X�O�D�W�L�R�Q���6�\�V�W�H�P���V�L�P�X�O�D�W�L�R�Q���6�\�V�W�H�P���V�L�P�X�O�D�W�L�R�Q��
���0�R�G�H�O�L�F�D �����'�\�P�R�O�D��

�&�L�W�\���V�L�P�X�O�D�W�L�R�Q���&�L�W�\���V�L�P�X�O�D�W�L�R�Q���&�L�W�\���V�L�P�X�O�D�W�L�R�Q���&�L�W�\���V�L�P�X�O�D�W�L�R�Q�����&�L�W�\�6�L�P�� �%�X�L�O�G�L�Q�J���V�L�P�X�O�D�W�L�R�Q���%�X�L�O�G�L�Q�J���V�L�P�X�O�D�W�L�R�Q���%�X�L�O�G�L�Q�J���V�L�P�X�O�D�W�L�R�Q���%�X�L�O�G�L�Q�J���V�L�P�X�O�D�W�L�R�Q��
���(�&�2�7�(�&�7�������(�Q�H�U�J�\�3�O�X�V��

�6�L�P�X�O�D�W�L�R�Q���E�D�V�H�G���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q�6�L�P�X�O�D�W�L�R�Q���E�D�V�H�G���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q�6�L�P�X�O�D�W�L�R�Q���E�D�V�H�G���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q�6�L�P�X�O�D�W�L�R�Q���E�D�V�H�G���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q

�&�R�Q�V�W�U�X�F�W�H�G���:�H�W�O�D�Q�G�V
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Starting from this point, a simulation based analysis an design of the energy 
infrastructure systems can be done. Three different types of simulation 
methods have to combined:

1. City simulation - for the analysis on the quarter level (e.g. long-wave 
radiation exchange between the building surfaces)

2. Building simulation - for optimizing the energy efficiency and the thermal 
comfort for a given architecture design

3. System simulation – for the design and functionality tests of the energy 
infrastructure systems  



14

�6�H�P�L�6�H�P�L�6�H�P�L�6�H�P�L���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V��������

#�
���
��� �	�3���	���4�����	�2565� @¹�6�H�V�V�L�R�Q���$����

Energy Supply System B:“Centralized Cogeneration / L ocal Solar Cooling”
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On this slide you can see one variant of a semi-centralized energy 
infrastructure system for the 35 ha area: 

The produced fossil thermal energy from a energy central for space heating -
based on a natural gas co-generation plant - is transported by a district 
heating net to the thermal consumers.

Beside this, renewable energy, gained from distributed solar collectors on the 
building roofs is transformed in cooling energy for the residential buildings 
with the help of a set of absorption chillers.
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�6�H�P�L�6�H�P�L�6�H�P�L�6�H�P�L���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V��������

#�
���
��� �	�3���	���4�����	�2565� @¹�6�H�V�V�L�R�Q���$����

�3�R�W�H�Q�W�L�D�O���D�Q�D�O�\�V�L�V���R�I���V�R�O�D�U���F�R�R�O�L�Q�J���V�\�V�W�H�P�V�3�R�W�H�Q�W�L�D�O���D�Q�D�O�\�V�L�V���R�I���V�R�O�D�U���F�R�R�O�L�Q�J���V�\�V�W�H�P�V�3�R�W�H�Q�W�L�D�O���D�Q�D�O�\�V�L�V���R�I���V�R�O�D�U���F�R�R�O�L�Q�J���V�\�V�W�H�P�V�3�R�W�H�Q�W�L�D�O���D�Q�D�O�\�V�L�V���R�I���V�R�O�D�U���F�R�R�O�L�Q�J���V�\�V�W�H�P�V
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We did a detailed potential analysis for this technology for one sub-
neigbourhood. 

There is a huge potential for solar heating and cooling technologies in Iran. In 
the summer, the outside air temperatures goes up to 40 ?; C and  the yearly 
global irradiation in Hashtgerd has approximately twice as much as Germany.

The simulation results, based on a detailed dynamic energy plant model, 
showed, that a solar coverage rate close to 100 percent is possible, if the 
given roof area of the buildings is used for installing solar thermal collectors. 



16

�6�H�P�L�6�H�P�L�6�H�P�L�6�H�P�L���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V���������F�H�Q�W�U�D�O�L�]�H�G���H�Q�H�U�J�\���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�\�V�W�H�P�V��������

#�
���
��� �	�3���	���4�����	�2565� @¹�6�H�V�V�L�R�Q���$����

���������	��


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

��
������
�����	�	���� ����������� ����	�	��� !�

� " ��#���	�	����
����
��	����	����������
���
������ �����	�
����
�����$�������
��
����
��	����������

����
��
%	���������
��������
���
����
����!�$��	��� 
	�
�	�
��&���������
��	���������������	��!�'���	��� 
���
��

���������	
�(

)!�*
���
�����	�	�����
����(�+	��,�-#�������.������, ���������� 

/!�$����������+���
��
���	���
���
�����	�	�����
���� �

&!�$����������+���
��
���	���
��&0�
��+�����	�
����
 ������ &�+������(

��	���������	�	���������1
��

2	#���3���������	����������������1
��

$����������������� �����

4!�$���������������	���.�5�	�������(���
����,�*

��� ����*��
�
�
�	���

On this slide, you can see the simulation model of the solar cooling system 
with the most important sub-components, such as the solar thermal collector 
field, the heat storage, the absorption chiller and it back up system, the cold 
water storage and the heat consumers.
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This slides shows 8 summer weeks of the simulated behaviour of the solar 
cooling system. 

The diagram illustrates, that the use of renewable energy for the energy 
supply of residential buildings is a high dynamic process and needs a 
advanced energy management.  
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�µ �'�D�\�W�L�P�H���R�S�H�U�D�W�L�R�Q�'�D�\�W�L�P�H���R�S�H�U�D�W�L�R�Q�'�D�\�W�L�P�H���R�S�H�U�D�W�L�R�Q�'�D�\�W�L�P�H���R�S�H�U�D�W�L�R�Q�����Z�D�U�P���I�U�H�V�K���D�L�U���S�D�V�V�H�V���W�K�U�R�X�J�K��
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Beside the centralized and semi-centralized solutions, we are analyzing also 
de-centralized energy infrastructure systems, that means energy efficient 
technologies for single building or single rooms.

A comparatively simple technology consists in the use of phase change 
materials for storing cooling energy from the night in a PCM unit:

During daytime operation, the hot air from outside is cooled from the PCM, 
which is melting over some hours and assimilates the heat.

During nighttime operation, the PCM unit is regenerated by the cold air from 
the environment.

One big advantage from this technology is beside its simplicity, that no water 
is needed for the operation. 
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If the cooling load on hot summer days is too high, the described de-
centralized cooling technology can be combined with other cooling 
technologies, e.g. a solar cooling system.

It makes sense, because the hottest days come together with the strongest 
solar irradiation. In this case the basic cooling load is supplied by the PCM 
units and the peak cooling load from the back up cooling system.
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���V�H�F�W�R�U���U�H�V�L�G�H�Q�W�L�D�O���	���F�R�P�P�H�U�F�L�D�O��

�µ �����������������������W���&�2�� �H�P�L�V�V�L�R�Q�V���S�H�U���S�H�U�V�R�Q��
�D�Q�G���\�H�D�U���L�Q���W�K�H���U�H�J�L�R�Q���7�K�H�U�D�Q

�µ �6�F�H�Q�D�U�L�R���������S�H�U�F�H�Q�W���R�I���W�K�H���S�R�S�X�O�D�W�L�R�Q��
�Z�L�O�O���P�R�Y�H���H�D�F�K���\�H�D�U���L�Q���D���E�X�L�O�G�L�Q�J���Z�L�W�K��
�W�K�H���������K�D���H�Q�H�U�J�\���H�I�I�L�F�L�H�Q�F�\���O�H�Y�H�O��
�������������W���&�2�� �D�Q�G���S�H�U�V�R�Q��

�5�H�V�X�O�W�V�5�H�V�X�O�W�V�5�H�V�X�O�W�V�5�H�V�X�O�W�V

�µ �3�U�R�J�Q�R�V�L�V���I�R�U�������������������������W���&�2�� �S�H�U��
�S�H�U�V�R�Q���D�Q�G���\�H�D�U���L�Q���W�K�H���U�H�J�L�R�Q���7�K�H�U�D�Q

�0�R�G�H�O���I�R�U���F�D�O�F�X�O�D�W�L�Q�J���W�K�H���������K�D���S�H�U���F�D�S�L�W�D���&�2�����H�P�L�V�V�L�R�Q�V
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Besides the detailed technical studies, we analysed the impact of the use of 
energy efficient and renewable technologies on the CO2 emissions of the 
building sector in the region of Theran. 

We did a CO2 prognosis for the time space 2008 to 2020: Under the 
assumption, that 2 percent of the population in the region of Theran will move 
each year in a house with the proposed energy efficiency level of the 35 ha 
pilot area the per capita rate can be reduced from present 1.70 t CO2 per 
person and year to 1.52 t CO t CO2 per person and year.
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�±�±�±�±�/�R�Z�/�R�Z�/�R�Z�/�R�Z���������W�H�F�K�Q�R�O�R�J�\�W�H�F�K�Q�R�O�R�J�\�W�H�F�K�Q�R�O�R�J�\�W�H�F�K�Q�R�O�R�J�\�¯��̄¯�¯ �D�S�S�U�R�D�F�K�D�S�S�U�R�D�F�K�D�S�S�U�R�D�F�K�D�S�S�U�R�D�F�K
�6�K�L�E�D�P�����-�H�P�H�Q

�±�±�±�±�+�L�J�K�+�L�J�K�+�L�J�K�+�L�J�K���������W�H�F�K�Q�R�O�R�J�\�W�H�F�K�Q�R�O�R�J�\�W�H�F�K�Q�R�O�R�J�\�W�H�F�K�Q�R�O�R�J�\�¯��̄¯�¯ �D�S�S�U�R�D�F�K�D�S�S�U�R�D�F�K�D�S�S�U�R�D�F�K�D�S�S�U�R�D�F�K
�0�D�V�G�D�U �&�L�W�\�����$�E�X���'�K�D�E�L
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What will be the future solutions for low-carbon cities ?

First, we have, especially from the engineer point of view, a fascinating but 
cost intensive  “High-technology” approach, such as Masdar City.

Second, there are very old “Low-technology” approaches, based on natural air 
conditioning without the use of active technologies, such as the 500 hundred 
years old city Shibam in Jemen.

In our project, we try to develop a “Middle-technology approach”, which 
combines passive energy efficient design strategies with adapted – not to 
much cost intensive energy infrastructure systems. The second phase of our 
project has to show, weather this approach will have success.


