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The airborne transmission of coronavirus has been a widely debated topic among medical professionals and 
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reach high concentrations in poorly ventilated spaces, increasing the risk of infection.
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���[�9�/�Ý�h���ó�Ý�¸�D�l�Ý�[�ó�ç�9�	�0���’�ó�a�Ý�h���ó�Ý�h���[�ó�Ë�h�Ý�9���Ý���l�·�G�#�Ñ�£�«�Ý���0���ó�ç�h���9�0�Ý�æ�‰�Ý�ó�ˆ�X�9�a�m�[�ó�Ý�h�9�Ý�Ë�ó�[�9�a�9�(�a�¿

�¸���h���Ý �h���ó�Ý �[���a�%�Ý�9���Ý �Ë���[�æ�9�[�0�ó�Ý ���l�·�G�#�Ñ�£�«�º�Ý ���0�í�9�9�[�Ý �Ë���[�Ý �Z�m�Ë�(���h�‰�Ý�æ�ó�ç�9�/�ó�a�Ý �ç�[���h���ç�Ë�(�Ý ���0�Ý �æ�m���(�í���0�	�a�¿�Ý ���”�D�Ž���)�Ý ���Ë�a�Ý �X�[�9�‚���í�ó�í�Ý
�í�ó�h�Ë���(�ó�í�Ý�	�m���í�Ë�0�ç�ó�Ý�9�0�Ý���9�ƒ�Ý�h�9�Ý���/�X�[�9�‚�ó�Ý�G���•�Ý�Ë�0�í�Ý�[�ó�í�m�ç�ó�Ý�h���ó�Ý�[���a�%�Ý�9���Ý���0���ó�ç�h���9�0�a�¿�Ý�”�X�ó�ç���›�ç�Ý�	�m���í�Ë�0�ç�ó�Ý���a�Ý�X�[�9�‚���í�ó�í�Ý���9�[�Ý
�ó�Ë�ç���Ý�æ�m���(�í���0�	�Ý�h�‰�X�ó�º�Ý�æ�m�h�Ý���0�Ý�	�ó�0�ó�[�Ë�(�Ý�h���ó�‰�Ý���9�ç�m�a�Ý�9�0�¹

�G�0�ç�[�ó�Ë�a�ó�í�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�ƒ���h���Ý�9�m�h�í�9�9�[�Ý�Ë���[�º�Ý�ƒ���h���Ý�’�ó�[�9�Ý�Ë���[�Ý�[�ó�ç���[�ç�m�(�Ë�h���9�0�Ý�ƒ���ó�0�Ý�X�9�a�a���æ�(�ó�¿
�¡�X�	�[�Ë�í���0�	�Ý�Ë���[�Ý�›�(�h�ó�[�a�Ý�h�9�Ý�/�ó�í���ç�Ë�(�Ý�	�[�Ë�í�ó�º�Ý�ƒ�����ç���Ý�/�ó�Ë�0�a�Ý�b�)�Ž�·�Ý�£�¥�Ý�9�[�Ý�æ�ó�h�h�ó�[�¿
�����[�Ý�Ë�0�í�Ý�a�m�[���Ë�ç�ó�Ý�í���a���0���ó�ç�h���9�0�Ý�ƒ���h���Ý�¡�(�h�[�Ë�‚���9�(�ó�h�Ý�>�ó�[�/���ç���í�Ë�(�Ý�G�[�[�Ë�í���Ë�h���9�0�º�Ý�9�[�Ý�¡�·�>�G�¿

ASHRAE GUIDANCE TO CONTROL AIRBORNE COVID-19

The infection mechanisms of the new coronavirus are not fully understood. However, airborne transmission 
�a�ó�ó�/�a�Ý�/�9�[�ó�Ý�(���%�ó�(�‰�Ý���0�Ý�æ�m���(�í���0�	�Ý���0�h�ó�[���9�[�a�º�Ý�ó�a�X�ó�ç���Ë�(�(�‰�Ý�����Ý�h���ó�‰�Ý���Ë�‚�ó�Ý�����	���Ý�9�ç�ç�m�X�Ë�0�ç�‰�Ý�Ë�0�í�Ý�í�ó�›�ç���ó�0�h�Ý�‚�ó�0�h���(�Ë�h���9�0�¿

�¸�Ý�¸���ó�0�Ý�h���ó�[�ó�Ý���a�Ý�Ë�Ý�(�Ë�[�	�ó�Ý�0�m�/�æ�ó�[�Ý�9���Ý�9�ç�ç�m�X�Ë�0�h�a�º�Ý�h���ó�Ý�ç���Ë�0�ç�ó�Ý�9���Ý���Ë�‚���0�	�Ý���l�·�G�#�Ñ�£�«�Ý�X�9�a���h���‚�ó�Ý�X�ó�[�a�9�0�a�Ý���a�Ý�����	���ó�[�¿
�¸�Ý�#�ó�›�ç���ó�0�h�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�/�ó�Ë�0�a�Ý�h���Ë�h�Ý�‚���[�Ë�(�Ý�X�Ë�[�h���ç�(�ó�a�Ý�Ë�[�ó�Ý�0�9�h�Ý�[�ó�/�9�‚�ó�í�Ý���[�9�/�Ý�h���ó�Ý�Ë���[�Ý�ó�–�ó�ç�h���‚�ó�(�‰�¿�Ý�”���0�ç�ó�Ý�h�����a�Ý���0�ç�[�ó�Ë�a�ó�a�Ý
   �ó�ˆ�X�9�a�m�[�ó�Ý�h�9�Ý�h���ó�Ý�‚���[�m�a�º�Ý���0���ó�ç�h���9�0�a�Ý�Ë�[�ó�Ý�/�9�[�ó�Ý�(���%�ó�(�‰�¿
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Occupancy can be reduced with stay-at-home orders, instructing companies to use teleworking as 
much as possible. This infection risk is reduced for the simple reason that collaborators are not inter -
acting in person.

�·�ó�0�h���(�Ë�h���9�0�Ý ���/�X�[�9�‚�ó�/�ó�0�h�a�Ý �í�ó�X�ó�0�í�Ý �9�0�Ý �h���ó�Ý �ó�ˆ���a�h���0�	�Ý �D�·�����Ý ���0�a�h�Ë�(�(�Ë�h���9�0�¿�Ý �”�9�/�ó�Ý �a�‰�a�h�ó�/�a�Ý �ç�Ë�0�Ý �æ�ó�Ý �ó�Ë�a���(�‰�Ý
�[�ó�ç�9�0�›�	�m�[�ó�í�º�Ý�ƒ�����(�ó�Ý�9�h���ó�[�a�Ý�/�Ë�‰�Ý�0�ó�ó�í�Ý�ç�9�/�X�9�0�ó�0�h�Ý�m�X�	�[�Ë�í�ó�a�Ý�h�9�Ý�X�[�9�‚���í�ó�Ý�Ë�í�ó�Z�m�Ë�h�ó�Ý�‚�ó�0�h���(�Ë�h���9�0�¿�Ý�G�0�Ý�	�ó�0�ó�[�Ë�(�º�Ý
ASHRAE recommends increasing the outdoor air supply as much as possible, while reducing or elimi -
nating air recirculation. Outdoor air does not normally contain coronavirus, and an increased air 
supply can dilute air pollutants. With reduced recirculation, outdoor air can displace indoor air that 
has been accumulating viral droplets.

�=���(�h�ó�[�Ý �m�X�	�[�Ë�í�ó�a�Ý �Ë�0�í�Ý �¡�·�>�G�Ý �ç�Ë�0�Ý �X�[�9�‚���í�ó�Ý �Ë�í�í���h���9�0�Ë�(�Ý �X�[�9�h�ó�ç�h���9�0�Ý �Ë�	�Ë���0�a�h�Ý ���l�·�G�#�Ñ�£�«�Ý ���0���ó�ç�h���9�0�¹�Ý �/�ó�í��-
�ç�Ë�(�Ñ�	�[�Ë�í�ó�Ý �›�(�h�ó�[�a�Ý �ç�Ë�0�Ý �ç�Ë�X�h�m�[�ó�Ý �Ë�Ý �����	���Ý �X�ó�[�ç�ó�0�h�Ë�	�ó�Ý �9���Ý �Ë���[�Ý �X�Ë�[�h���ç�(�ó�a�º�Ý �ƒ�����(�ó�Ý �¡�·�Ý �(���	���h�Ý �ç�Ë�0�Ý �%���(�(�Ý �	�ó�[�/�a�Ý �æ�‰�Ý
�í�ó�a�h�[�9�‰���0�	�Ý�h���ó���[�Ý�#�c���¿�Ý�D�9�ƒ�ó�‚�ó�[�º�Ý�æ�m���(�í���0�	�Ý�9�ƒ�0�ó�[�a�Ý�/�m�a�h�Ý�m�a�ó�Ý�h���ó�Ý�[���	���h�Ý�X�[�9�í�m�ç�h�a�¹�Ý�›�(�h�ó�[�a�Ý�a���9�m�(�í�Ý���Ë�‚�ó�Ý�Ë�h�Ý
�(�ó�Ë�a�h�Ý�Ë�Ý�b�)�Ž�·�Ý�£�¥�Ý�[�Ë�h���0�	�º�Ý�Ë�0�í�Ý�¡�·�>�G�Ý�a�‰�a�h�ó�/�a�Ý�/�m�a�h�Ý�m�a�ó�Ý�¡�·�Ñ���Ý�(���	���h�Ý�a�X�ó�ç���›�ç�Ë�(�(�‰�¿

To improve indoor air quality, the best starting point is a professional assessment of the property. 
�#�ó�X�ó�0�í���0�	�Ý�9�0�Ý�h���ó�Ý�h�‰�X�ó�Ý�9���Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�a�‰�a�h�ó�/�Ý�Ë�0�í�Ý�h���ó�Ý�D�·�����Ý�ç�9�0�›�	�m�[�Ë�h���9�0�º�Ý�h���ó�Ý�/�9�a�h�Ý�ó�–�ó�ç�h���‚�ó�Ý�/�ó�Ë�a�m�[�ó�a�Ý
�ƒ���(�(�Ý�‚�Ë�[�‰�¿�Ý�=�9�[�Ý�ó�ˆ�Ë�/�X�(�ó�º�Ý�D�·�����Ý�a�‰�a�h�ó�/�a�Ý�h���Ë�h�Ý�Ë�[�ó�Ý�ç�9�0�h�[�9�(�(�ó�í�Ý�æ�‰�Ý�Ë�Ý���m���(�í���0�	�Ý���m�h�9�/�Ë�h���9�0�Ý�”�‰�a�h�ó�/�Ý�Í�����”�Î�Ý�ç�Ë�0�Ý
�æ�ó�Ý�ó�Ë�a���(�‰�Ý�[�ó�ç�9�0�›�	�m�[�ó�í�º�Ý�ƒ�����(�ó�Ý�a�‰�a�h�ó�/�a�Ý�ƒ���h���9�m�h�Ý�a�/�Ë�[�h�Ý�ç�9�0�h�[�9�(�a�Ý�ƒ���(�(�Ý�0�ó�ó�í�Ý�/�Ë�0�m�Ë�(�Ý�Ë�í�"�m�a�h�/�ó�0�h�a�¿

�G�0�ç�[�ó�Ë�a���0�	�Ý�h���ó�Ý�9�m�h�í�9�9�[�Ý�Ë���[�œ�9�ƒ�Ý���a�Ý�æ�ó�0�ó�›�ç���Ë�(�Ý���9�[�Ý�Ë���[�Ý�Z�m�Ë�(���h�‰�º�Ý�æ�m�h�Ý�h�����a�Ý�/�Ë�‰�Ý�æ�ó�Ý�(���/���h�ó�í�Ý�æ�‰�Ý�ƒ�ó�Ë�h���ó�[�Ý�ç�9�0�í��-
�h���9�0�a�¿�Ý�=�9�[�Ý�ó�ˆ�Ë�/�X�(�ó�º�Ý�����Ý�h���ó�Ý�9�m�h�í�9�9�[�Ý�Ë���[�Ý���a�Ý�‚�ó�[�‰�Ý���9�h�Ý�9�[�Ý�ç�9�(�í�º�Ý�Ë�Ý�����	���Ý�Ë���[�œ�9�ƒ�Ý�/�Ë�‰�Ý�9�‚�ó�[�ƒ���ó�(�/�Ý�h���ó�Ý�Ë���[�Ý�ç�9�0�í��-
�h���9�0���0�	�Ý�9�[�Ý�a�X�Ë�ç�ó�Ý���ó�Ë�h���0�	�Ý�a�‰�a�h�ó�/�¿�Ý�œ�����a�Ý�/�Ë�‰�Ý�ç�Ë�m�a�ó�Ý���0�í�9�9�[�Ý�h�ó�/�X�ó�[�Ë�h�m�[�ó�a�Ý�h���Ë�h�Ý�Ë�[�ó�Ý�m�0�a�m���h�Ë�æ�(�ó�Ý���9�[�Ý�ó�ˆ�h�ó�0�í�ó�í�Ý
occupancy.

�¡�X�	�[�Ë�í���0�	�Ý�Ë���[�Ý�›�(�h�ó�[�a�Ý���a�Ý�9�0�(�‰�Ý�[�ó�ç�9�/�/�ó�0�í�ó�í�Ý�Ë���h�ó�[�Ý�Ë�Ý���Ë�0�Ý���0�a�X�ó�ç�h���9�0�º�Ý�9�[�Ý�‰�9�m�Ý�ç�Ë�0�Ý�ó�0�í�Ý�m�X�Ý���0�a�h�Ë�(�(���0�	�Ý�›�(�h�ó�[�a�Ý
�h���Ë�h�Ý �[�ó�a�h�[���ç�h�Ý �Ë���[�œ�9�ƒ�¿�Ý �G�0�a�h�ó�Ë�í�Ý �9���Ý ���/�X�[�9�‚���0�	�Ý �Ë���[�Ý �Z�m�Ë�(���h�‰�º�Ý �h�����a�Ý �ƒ���(�(�Ý �ó�0�í�Ý �m�X�Ý ���Ë�‚���0�	�Ý �Ë�Ý �í�ó�h�[���/�ó�0�h�Ë�(�Ý �ó�–�ó�ç�h�¿�Ý
�‹�[�9���ó�a�a���9�0�Ë�(�Ý�	�m���í�Ë�0�ç�ó�Ý���a�Ý�Ë�(�a�9�Ý�0�ó�ç�ó�a�a�Ë�[�‰�Ý�ƒ���ó�0�Ý�í�ó�X�(�9�‰���0�	�Ý�¡�·�>�G�º�Ý�a���0�ç�ó�Ý�m�(�h�[�Ë�‚���9�(�ó�h�Ý�(���	���h�Ý�ç�Ë�0�Ý�ç�Ë�m�a�ó�Ý�ó�‰�ó�Ý�9�[�Ý
skin damage with incorrect use.

FINDING THE BEST AIR QUALITY MEASURES
FOR A BUILDING
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CORONAVIRUS IN
SHOPPING MALLS

Author
Michael Tobias

Coronavirus infections seem to occur mostly at short distances when persons interact, and also 
when touching surfaces with the virus. However, airborne transmission at longer distances is still 
�Ë�Ý�í�ó�æ�Ë�h�ó�í�Ý�h�9�X���ç�¿�Ý�œ���ó�[�ó�Ý���a�Ý�0�9�h�Ý�ó�0�9�m�	���Ý�a�ç���ó�0�h���›�ç�Ý�ó�‚���í�ó�0�ç�ó�Ý�h�9�Ý�ç�9�0�›�[�/�Ý�Ë���[�æ�9�[�0�ó�Ý�h�[�Ë�0�a�/���a�a���9�0�º�Ý�æ�m�h�Ý�h���ó�Ý
�[���a�%�Ý���a�Ý�����	���Ý�ó�0�9�m�	���Ý�h�9�Ý�"�m�a�h�����‰�Ý�Ë�ç�h���9�0�¿�Ý���9�0�a���í�ó�[���0�	�Ý�h�����a�Ý���a�a�m�ó�º�Ý�a���9�X�X���0�	�Ý�/�Ë�(�(�a�Ý���0�Ý�c�ó�ƒ�Ý�¾�9�[�%�Ý�a�h�Ë�h�ó�Ý�ƒ���(�(�Ý
�æ�ó�Ý�[�ó�Z�m���[�ó�í�Ý�h�9�Ý���Ë�‚�ó�Ý�›�(�h�ó�[���0�	�Ý�a�‰�a�h�ó�/�a�Ý�h���Ë�h�Ý�ç�Ë�0�Ý�ç�Ë�X�h�m�[�ó�Ý���l�·�G�#�Ñ�£�«�¿

���”�D�Ž���)�Ý�[�ó�ç�9�/�/�ó�0�í�a�Ý�›�(�h�ó�[�a�Ý�ƒ���h���Ý�Ë�Ý�b�)�Ž�·�Ý�[�Ë�h���0�	�Ý�9���Ý�£�¥�Ý�9�[�Ý�����	���ó�[�º�Ý���0�Ý�Ë�Ý�a�ç�Ë�(�ó�Ý���[�9�/�Ý�£�Ý�h�9�Ý�£�¨�¿�Ý�b�)�Ž�·�Ý
�a�h�Ë�0�í�a�Ý���9�[�Ý�b���0���/�m�/�Ý�)�—�ç���ó�0�ç�‰�Ý�Ž�ó�X�9�[�h���0�	�Ý�·�Ë�(�m�ó�º�Ý�Ë�Ý�/�ó�Ë�a�m�[�ó�/�ó�0�h�Ý�a�ç�Ë�(�ó�Ý�h���Ë�h�Ý�ƒ�Ë�a�Ý�›�[�a�h�Ý���0�h�[�9�í�m�ç�ó�í�Ý�æ�‰�Ý
���”�D�Ž���)�Ý ���0�Ý �£�«�ª�©�¿�Ý �D���	���Ý �)�—�ç���ó�0�ç�‰�Ý�‹�Ë�[�h���ç�m�(�Ë�h�ó�Ý �����[�Ý �›�(�h�ó�[�a�Ý �Í�D�)�‹���Î�Ý �Ë�[�ó�Ý �ó�‚�ó�0�Ý �/�9�[�ó�Ý �ó�–�ó�ç�h���‚�ó�Ý�h���Ë�0�Ý
�b�)�Ž�·�Ý�£�¨�º�Ý�Ë�0�í�Ý�c���”���Ý���Ë�a�Ý�h�ó�a�h�ó�í�Ý�D�)�‹���Ý�›�(�h�ó�[�a�Ý�ƒ���h���Ý�X�Ë�[�h���ç�(�ó�a�Ý�Ë�a�Ý�a�/�Ë�(�(�Ý�Ë�a�Ý�¢�¿�¢�£�Ý�/���ç�[�9�0�a�Ý�Í�9�0�ó�Ý�/���ç�[�9�0�Ý
is 1/1000 of a millimeter).

AIR FILTER UPGRADE: TIPS FROM PROFESSIONAL
ENGINEERS

�¡�X�	�[�Ë�í���0�	�Ý�Ë���[�Ý�›�(�h�ó�[�a�Ý�/�Ë�‰�Ý�a�ó�ó�/�Ý�(���%�ó�Ý�Ë�Ý�a���/�X�(�ó�Ý�Ë�0�í�Ý�a�h�[�Ë���	���h���9�[�ƒ�Ë�[�í�Ý�X�[�9�ç�ó�í�m�[�ó�¿�Ý�D�9�ƒ�ó�‚�ó�[�º�Ý�a���/�X�(�‰�Ý
�[�ó�X�(�Ë�ç���0�	�Ý�›�(�h�ó�[�a�Ý�ƒ���h���Ý�h���ó�Ý�/�9�a�h�Ý�ó�—�ç���ó�0�h�Ý�m�0���h�a�Ý�Ë�‚�Ë���(�Ë�æ�(�ó�Ý���a�Ý�0�9�h�Ý�[�ó�ç�9�/�/�ó�0�í�ó�í�Ý�æ�‰�Ý�D�·�����Ý�ó�ˆ�X�ó�[�h�a�¿
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�¸�Ý�����[�Ý�›�(�h�ó�[�a�Ý�Ë�í�í�Ý�[�ó�a���a�h�Ë�0�ç�ó�Ý�h�9�Ý�Ë���[�œ�9�ƒ�º�Ý�Ë�0�í�Ý�/�9�[�ó�Ý�ó�—�ç���ó�0�h�Ý�›�(�h�ó�[�a�Ý���Ë�‚�ó�Ý�Ë�Ý�	�[�ó�Ë�h�ó�[�Ý�[�ó�a���a�h�Ë�0�ç�ó�¿�Ý
• �̧ ���ó�0�Ý�����	���ó�[�Ý�ó�—�ç���ó�0�ç�‰�Ý�›�(�h�ó�[�a�Ý�Ë�[�ó�Ý���0�a�h�Ë�(�(�ó�í�º�Ý�h���ó�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�a�‰�a�h�ó�/�Ý�/�m�a�h�Ý�X�[�9�í�m�ç�ó�Ý�/�9�[�ó�Ý�Ë���[�Ý�X�[�ó�a�a�m�[�ó to 
�Ý�Ý�Ý�[�ó�Ë�ç���Ý�h���ó�Ý�a�Ë�/�ó�Ý�Ë���[�œ�9�ƒ�¿
• �G���Ý���Ë�0�a�Ý�(�Ë�ç�%�Ý�ó�0�9�m�	���Ý�ç�Ë�X�Ë�ç���h�‰�Ý���9�[�Ý�h���ó�Ý�0�ó�ƒ�Ý�›�(�h�ó�[�a�º�Ý�h���ó�Ý�Ë���[�œ�9�ƒ�Ý�ƒ���(�(�Ý�í�[�9�X�Ý�Ë�0�í�Ý�h���ó�Ý�æ�m���(�í���0�	�Ý�/�Ë�‰�Ý�0�9�h�Ý�	�ó�h�Ý
   enough ventilation.

�œ�9�Ý�ó�0�a�m�[�ó�Ý�h���Ë�h�Ý�a���9�X�X���0�	�Ý�/�Ë�(�(�a�Ý�	�ó�h�Ý�ó�0�9�m�	���Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�Ë���h�ó�[�Ý�Ë�Ý�›�(�h�ó�[�Ý�m�X�	�[�Ë�í�ó�º�Ý�h���ó�Ý�æ�ó�a�h�Ý�[�ó�ç�9�/�/�ó�0-
�í�Ë�h���9�0�Ý���a�Ý�ç�9�0�h�Ë�ç�h���0�	�Ý�Ë�Ý�Z�m�Ë�(���›�ó�í�Ý�D�·�����Ý�ó�0�	���0�ó�ó�[���0�	�Ý�›�[�/�¿�Ý�œ�����a�Ý�ƒ�Ë�‰�Ý�æ�m���(�í���0�	�Ý�9�ƒ�0�ó�[�a�Ý�ç�Ë�0�Ý�9�X�h���/���’�ó�Ý
�h���ó���[�Ý���Ë�0�Ý�ç�Ë�X�Ë�ç���h���ó�a�Ý�Ë�0�í�Ý�›�(�h�ó�[�Ý�[�Ë�h���0�	�a�º�Ý�h�9�Ý�Ë�ç�����ó�‚�ó�Ý���l�·�G�#�Ñ�£�«�Ý�›�(�h�ó�[���0�	�Ý�Ë�h�Ý�Ë�0�Ý�9�X�h���/�Ë�(�Ý�ç�9�a�h�¿

Property managers must be aware that air quality measures are not intended to replace the guid -
�Ë�0�ç�ó�Ý���[�9�/�Ý���ó�Ë�(�h���Ý�Ë�m�h���9�[���h���ó�a�¿�Ý�G�0�Ý�9�h���ó�[�Ý�ƒ�9�[�í�a�º�Ý�a�9�ç���Ë�(�Ý�í���a�h�Ë�0�ç���0�	�Ý�Ë�0�í�Ý���Ë�ç�ó�Ý�/�Ë�a�%�a�Ý�Ë�[�ó�Ý�[�ó�Z�m���[�ó�í�º�Ý�ó�‚�ó�0�Ý
�����Ý�Ë�Ý�æ�m���(�í���0�	�Ý���Ë�a�Ý�ó�ˆ�ç�ó�(�(�ó�0�h�Ý�Ë���[�Ý�Z�m�Ë�(���h�‰�¿

Assuming that coronavirus is airborne is much smarter than assuming the opposite. Reaching a 
�ç�9�0�ç�(�m�a���9�0�Ý�ƒ�9�m�(�í�Ý�[�ó�Z�m���[�ó�Ý�h���/�ó�Ý�Ë�0�í�Ý�/�Ë�0�‰�Ý�ó�ˆ�X�ó�[���/�ó�0�h�a�º�Ý�Ë�0�í�Ý���Ë�‚���0�	�Ý�h�9�9�Ý�/�m�ç���Ý�X�[�9�h�ó�ç�h���9�0�Ý���a�Ý�æ�ó�h�h�ó�[�Ý
than not having enough.

�����[�Ý�›�(�h�ó�[�a�Ý�h���Ë�h�Ý�Ë�[�ó�Ý�ç�Ë�X�Ë�æ�(�ó�Ý�9���Ý�ç�Ë�X�h�m�[���0�	�Ý�ç�9�[�9�0�Ë�‚���[�m�a�Ý�ƒ���(�(�Ý�æ�ó�Ý�/�Ë�0�í�Ë�h�9�[�‰�Ý���9�[�Ý�c�¾�Ý�/�Ë�(�(�a�¿�Ý�D�9�ƒ�ó�‚�ó�[�º�Ý
this can be combined with other measures recommended by ASHRAE, further reducing the risk 
�9���Ý���l�·�G�#�Ñ�£�«�¿�Ý�œ���ó�Ý���”�D�Ž���)�Ý�[�ó�ç�9�/�/�ó�0�í�Ë�h���9�0�a�Ý�Ë�(�a�9�Ý���0�ç�(�m�í�ó�Ý�Ë�Ý�����	���ó�[�Ý�9�m�h�í�9�9�[�Ý�Ë���[�Ý�‚�ó�0�h���(�Ë�h���9�0�º�Ý�Ë�0�í�Ý
�Ë�í�í���0�	�Ý�m�(�h�[�Ë�‚���9�(�ó�h�Ý�	�ó�[�/���ç���í�Ë�(�Ý���[�[�Ë�í���Ë�h���9�0�Ý�a�‰�a�h�ó�/�a�Ý�Í�¡�·�>�G�Î�¿

�b�Ë�0�‰�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�a�‰�a�h�ó�/�a�Ý���Ë�‚�ó�Ý�a�/�Ë�[�h�Ý�ç�9�0�h�[�9�(�a�Ý�h���Ë�h�Ý�9�X�h���/���’�ó�Ý�Ë���[�œ�9�ƒ�Ý�Ë�ç�ç�9�[�í���0�	�Ý�h�9�Ý�9�ç�ç�m�X�Ë�0�ç�‰�º�Ý�Ë�0�í�Ý
�h�����a�Ý �ç�9�0�ç�ó�X�h�Ý ���a�Ý �ç�Ë�(�(�ó�í�Ý �í�ó�/�Ë�0�í�Ý �ç�9�0�h�[�9�(�(�ó�í�Ý �‚�ó�0�h���(�Ë�h���9�0�Ý �Í�#���·�Î�¿�Ý �D�9�ƒ�ó�‚�ó�[�º�Ý �í�m�[���0�	�Ý �h���ó�Ý �ç�9�[�9�0�Ë�‚���[�m�a�Ý
�ó�/�ó�[�	�ó�0�ç�‰�Ý�Ë�0�í�Ý���h�a�Ý�Ë���h�ó�[�/�Ë�h���º�Ý�h���ó�Ý�æ�ó�a�h�Ý�[�ó�ç�9�/�/�ó�0�í�Ë�h���9�0�Ý���a�Ý�í���a�Ë�æ�(���0�	�Ý�#���·�Ý�Ë�0�í�Ý�a�ó�h�h���0�	�Ý�h���ó�Ý�9�m�h�í�9�9�[�Ý
�Ë���[�œ�9�ƒ�Ý�Ë�a�Ý�����	���Ý�Ë�a�Ý�X�9�a�a���æ�(�ó�¿

�¸���h���Ý�[�ó�a�X�ó�ç�h�Ý�h�9�Ý�¡�·�>�G�º�Ý�h���ó�Ý�����	���ó�a�h�Ý�	�ó�[�/���ç���í�Ë�(�Ý�ó�–�ó�ç�h�Ý���a�Ý�Ë�ç�����ó�‚�ó�í�Ý�ƒ���h���Ý�¡�·�Ñ���Ý�[�Ë�í���Ë�h���9�0�º�Ý�ƒ�����ç���Ý���Ë�a�Ý�Ë�Ý
�ƒ�Ë�‚�ó�(�ó�0�	�h���Ý�æ�ó�(�9�ƒ�Ý�¤�ª�¢�Ý�0�Ë�0�9�/�ó�h�ó�[�a�¿�Ý�D�9�ƒ�ó�‚�ó�[�º�Ý�h���ó�Ý�¡�·�>�G�Ý�a�‰�a�h�ó�/�a�Ý�/�m�a�h�Ý�Ë�(�a�9�Ý�æ�ó�Ý�9�’�9�0�ó�Ñ���[�ó�ó�º�Ý�a���0�ç�ó�Ý
ozone can severely irritate the respiratory system.

ADDITIONAL AIR QUALITY MEASURES FOR
MALLS IN NY
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���l�·�G�#�Ñ�£�«�Ý
�Ž�)�”�G�Z�G�)�c�œ
���¡�G�Z�#�G�c�>�¹�Ý
INDOOR AIR 
QUALITY HVAC 
REPORT

WHY IS A BUILDING AIR QUALITY CHECK
IMPORTANT?

According to the World Health Organization (WHO) and other health authorities, the 2019 
coronavirus (SARS-CoV-2) is transmitted mostly within short distances. When infected persons 
�a�0�ó�ó�’�ó�Ý�9�[�Ý�ç�9�m�	���º�Ý�h���ó�‰�Ý�[�ó�(�ó�Ë�a�ó�Ý�(�Ë�[�	�ó�Ý�í�[�9�X�(�ó�h�a�Ý�h���Ë�h�Ý�ç�9�0�h�Ë���0�Ý�h���ó�Ý�‚���[�m�a�º�Ý�ƒ�����ç���Ý�0�9�[�/�Ë�(�(�‰�Ý���Ë�(�(�Ý�ƒ���h�����0�Ý�a���ˆ�Ý
feet. These viral particles can also be released when speaking loudly or yelling, Other persons 
�ç�Ë�0�Ý�	�ó�h�Ý���0���ó�ç�h�ó�í�Ý�ƒ���h���Ý�í���[�ó�ç�h�Ý�ó�ˆ�X�9�a�m�[�ó�Ý�h�9�Ý�h���ó�a�ó�Ý�í�[�9�X�(�ó�h�a�º�Ý�9�[�Ý�ƒ���ó�0�Ý�h���ó�‰�Ý�h�9�m�ç���Ý�Ë�0�Ý���0���ó�ç�h�ó�í�Ý�a�m�[���Ë�ç�ó�Ý
and then touch their eyes, nose or mouth.

However, coronavirus also appears to be transmitted by smaller droplets called aerosols, which 
stay suspended in the air for longer. Aerosols can travel longer distances than large droplets, 
especially when carried by air currents or HVAC ducts. Considering these risks, ASHRAE has 
provided detailed guidance on how to prevent airborne transmission of coronavirus. Each 
building and its systems are unique, but there are general principles that can be applied to 
�X�[�ó�‚�ó�0�h�Ý�Ë���[�æ�9�[�0�ó�Ý�h�[�Ë�0�a�/���a�a���9�0�Ý�9���Ý���l�·�G�#�Ñ�£�«�¹

�¸�Ý�G�0�ç�[�ó�Ë�a���0�	�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�ƒ���h���Ý�9�m�h�í�9�9�[�Ý�Ë���[�º�Ý�ƒ�����(�ó�Ý�[�ó�í�m�ç���0�	�Ý���0�í�9�9�[�Ý�Ë���[�Ý�[�ó�ç���[�ç�m�(�Ë�h���9�0�¿
�¸�Ý�Ž�ó�X�(�Ë�ç���0�	�Ý�Ë���[�Ý�›�(�h�ó�[�a�Ý�ƒ���h���Ý�/�9�[�ó�Ý�ó�—�ç���ó�0�h�Ý�m�0���h�a�º�Ý�a�m�ç���Ý�Ë�a�Ý�b�)�Ž�·�Ý�£�¥�Ý�9�[�Ý�����	���ó�[�¿
�¸�Ý�¡�a���0�	�Ý�¡�(�h�[�Ë�‚���9�(�ó�h�Ý�>�ó�[�/���ç���í�Ë�(�Ý�G�[�[�Ë�í���Ë�h���9�0�Ý�Í�¡�·�>�G�Î�Ý�h�9�Ý�ç�9�/�X�(�ó�/�ó�0�h�Ý�Ë���[�Ý�›�(�h�ó�[���0�	�¿
• Keeping relative humidity between 40% and 60%, since this range minimizes the transmission of  
   viruses and bacteria.
�¸�Ý�G�0�a�X�ó�ç�h���0�	�Ý�D�·�����Ý�a�‰�a�h�ó�/�a�Ý�Ë�0�í�Ý�ó�0�a�m�[���0�	�Ý�h���ó�‰�Ý�ƒ�9�[�%�Ý�9�X�h���/�Ë�(�(�‰�Ý�æ�ó���9�[�ó�Ý�[�ó�9�X�ó�0���0�	�Ý�Ë�Ý�æ�m���(�í���0�	�¿�Ý

���”�D�Ž���)�Ý�Ë�(�a�9�Ý�ƒ�Ë�[�0�a�Ý�Ë�æ�9�m�h�Ý�h���ó�Ý�Z�ó�	���9�0�ó�(�(�Ë�Ý�æ�Ë�ç�h�ó�[���Ë�º�Ý�ƒ�����ç���Ý�X�[�9�(�����ó�[�Ë�h�ó�a�Ý���0�Ý�ƒ�Ë�[�/�Ý�Ë�0�í�Ý�a�h�Ë�	�0�Ë�0�h�Ý
�ƒ�Ë�h�ó�[�¿�Ý���m���(�í���0�	�Ý�9�ƒ�0�ó�[�a�Ý�a���9�m�(�í�Ý�í�ó�h�ó�ç�h�Ý�Ë�0�í�Ý�ó�(���/���0�Ë�h�ó�Ý�Ë�0�‰�Ý�Z�ó�	���9�0�ó�(�(�Ë�Ý�[���a�%�a�Ý�æ�ó���9�[�ó�Ý�Ë�Ý�æ�m���(�í���0�	�Ý
�[�ó�a�m�/�ó�a�Ý�9�X�ó�[�Ë�h���9�0�¿�Ý�D�9�h�Ý�ƒ�Ë�h�ó�[�Ý�X���X���0�	�Ý�Ë�0�í�Ý�ç�9�9�(���0�	�Ý�h�9�ƒ�ó�[�a�Ý�Ë�[�ó�Ý�(���%�ó�(�‰�Ý�a�X�9�h�a�Ý���9�[�Ý�Z�ó�	���9�0�ó�(�(�Ë�Ý�	�[�9�ƒ�h���¿�Ý
This bacteria can cause severe pneumonia, similar to coronavirus infection.



Before reopening a building after the coronavirus outbreak, a deep inspection by professional 
HVAC engineers is strongly recommended. Even if your building has not stopped completely, an 
indoor air quality assessment can help you prevent coronavirus infections. 

HVAC design measures can help prevent the spread of coronavirus, but they cannot prevent 
infections by themselves. Building owners should make sure that occupants use personal protec-
tive equipment (PPE) whenever necessary while practicing social distancing and following all the 
�	�m���í�ó�(���0�ó�a�Ý�X�[�9�‚���í�ó�í�Ý �æ�‰�Ý���ó�Ë�(�h���Ý �Ë�m�h���9�[���h���ó�a�¿�Ý�c�¾�Ý�)�0�	���0�ó�ó�[�a�Ý�ç�Ë�0�Ý�Ë�0�Ë�(�‰�’�ó�Ý�‰�9�m�[�Ý�D�·�����Ý �a�‰�a�h�ó�/�Ý�Ë�0�í�Ý
other key equipment, identifying measures to make your building more resilient against 
���l�·�G�#�Ñ�£�«�¿

�b�Ë�0�‰�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�a�‰�a�h�ó�/�a�Ý�Ë�[�ó�Ý�í�ó�a���	�0�ó�í�Ý�h�9�Ý�9�X�h���/���’�ó�Ý�h���ó�Ý�9�m�h�í�9�9�[�Ý�Ë���[�Ý�a�m�X�X�(�‰�¹�Ý�h���ó�Ý�9�m�h�í�9�9�[�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý
rate is increased during high occupancy and reduced during low occupancy. This concept is called 
�í�ó�/�Ë�0�í�Ñ�ç�9�0�h�[�9�(�(�ó�í�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�Í�#���·�Î�º�Ý�Ë�0�í�Ý���h�Ý�a�Ë�‚�ó�a�Ý���Ë�0�Ý�X�9�ƒ�ó�[�Ý�ƒ�����(�ó�Ý�[�ó�í�m�ç���0�	�Ý�h���ó�Ý�ƒ�9�[�%�(�9�Ë�í�Ý�9�0�Ý
space heating and cooling systems. However, in response to the coronavirus emergency, ASHRAE 
�[�ó�ç�9�/�/�ó�0�í�a�Ý�%�ó�ó�X���0�	�Ý�h���ó�Ý�����	���ó�a�h�Ý�X�9�a�a���æ�(�ó�Ý�Ë���[�œ�9�ƒ�Ý���0�Ý�æ�m���(�í���0�	�a�º�Ý���9�[�Ý�Ë�a�Ý�(�9�0�	�Ý�Ë�a�Ý�X�9�a�a���æ�(�ó�Ý�Í�ó�‚�ó�0�Ý�¤�¦�Å�©�Î�¿

�G�0�Ý �9�h���ó�[�Ý �ƒ�9�[�í�a�º�Ý �æ�m���(�í���0�	�Ý �9�ƒ�0�ó�[�a�Ý �a���9�m�(�í�Ý �í���a�Ë�æ�(�ó�Ý �h���ó���[�Ý �#���·�Ý �a�‰�a�h�ó�/�a�Ý �h�ó�/�X�9�[�Ë�[���(�‰�º�Ý �Ë�0�í�Ý �a�ó�h�Ý �h���ó�Ý
outdoor air supply as high as possible. ASHRAE is aware that keeping 100% outdoor air 24/7 is 
not possible in some climates, or when outdoor pollution is high. However, they recommend 
increasing outdoor air as much as possible under the operating conditions of each building.

The building should also reduce or eliminate air recirculation by HVAC syste ms, and also unwanted 
�Ë���[�Ý�/�9�‚�ó�/�ó�0�h�Ý�æ�ó�h�ƒ�ó�ó�0�Ý�æ�m���(�í���0�	�Ý�Ë�[�ó�Ë�a�¿�Ý�G�0�í�9�9�[�Ý�Ë���[�Ý�a���9�m�(�í�Ý�æ�ó�Ý�ó�̂ ���Ë�m�a�h�ó�í�Ý�ƒ���h���9�m�h�Ý�[�ó�ç���[�ç�m�(�Ë�h���9�0�Ý�ƒ���ó�0�ó�‚�ó�[ 
possible, and replaced with 100% outdoor air.

�‹�9�a���h���‚�ó�Ý�X�[�ó�a�a�m�[���’�Ë�h���9�0�Ý�ç�Ë�0�Ý�æ�ó�Ý�m�a�ó�í�Ý�h�9�Ý�%�ó�ó�X�Ý�Ë���[�Ý�9�m�h�a���í�ó�Ý�9���Ý�Ë�Ý�a�X�ó�ç���›�ç�Ý�Ë�[�ó�Ë�¿�Ý�œ�����a�Ý���a�Ý�Ë�ç�����ó�‚�ó�í�Ý�æ�‰�Ý
�a�ó�h�h���0�	�Ý�h���ó�Ý�Ë���[�Ý�a�m�X�X�(�‰�Ý�����	���ó�[�Ý�h���Ë�0�Ý�h���ó�Ý�Ë���[�Ý�ó�ˆ���Ë�m�a�h�¿
�l�0�Ý�h���ó�Ý�9�h���ó�[�Ý���Ë�0�í�º�Ý�0�ó�	�Ë�h���‚�ó�Ý�X�[�ó�a�a�m�[���’�Ë�h���9�0�Ý���a�Ý�m�a�ó�í�Ý�h�9�Ý�X�[�ó�‚�ó�0�h�Ý�Ë���[�Ý�(�ó�Ë�%�Ë�	�ó�Ý���[�9�/�Ý�Ë�Ý�a�X�ó�ç���›�ç�Ý�Ë�[�ó�Ë�¿�Ý
�œ�����a�Ý���a�Ý�Ë�ç�����ó�‚�ó�í�Ý�æ�‰�Ý�a�ó�h�h���0�	�Ý�h���ó�Ý�Ë���[�Ý�ó�ˆ���Ë�m�a�h�Ý�����	���ó�[�Ý�h���Ë�0�Ý�h���ó�Ý�Ë���[�Ý�a�m�X�X�(�‰�¿

�=�9�[�Ý�ó�ˆ�Ë�/�X�(�ó�º�Ý�Ë�Ý�X�(�Ë�ç�ó�Ý�ƒ���ó�[�ó�Ý���/�X�9�[�h�Ë�0�h�Ý�a�m�X�X�(���ó�a�Ý�Ë�[�ó�Ý�a�h�9�[�ó�í�Ý�ç�Ë�0�Ý�æ�ó�Ý�%�ó�X�h�Ý�Ë�h�Ý�X�9�a���h���‚�ó�Ý�X�[�ó�a�a�m�[�ó�Ý�h�9�Ý�%�ó�ó�X�Ý
air pollutants out. On the other hand, a room where coronavirus could be released should be at 
negative pressure, keeping the virus away from other building areas.

COVID-19 PREVENTION WITH INCREASED
OUTDOOR AIR SUPPLY

ENERGY EFFICIENCY MEASURES FOR OUTDOOR
AIR VENTILATION
���0�Ý���0�ç�[�ó�Ë�a�ó�í�Ý�9�m�h�í�9�9�[�Ý�Ë���[�œ�9�ƒ�Ý�(�ó�Ë�í�a�Ý�h�9�Ý�Ë�Ý�����	���ó�[�Ý�ƒ�9�[�%�(�9�Ë�í�Ý���9�[�Ý���ó�Ë�h���0�	�Ý�Ë�0�í�Ý�ç�9�9�(���0�	�Ý�ó�Z�m���X�/�ó�0�h�º�Ý�a���0�ç�ó�Ý
more air must be conditioned. This increases energy consumption, but there are two ways to
�ç�9�/�X�ó�0�a�Ë�h�ó�Ý���9�[�Ý�h�����a�¹
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�̧ �Ý�G�0�Ý�a�9�/�ó�Ý�ç�(���/�Ë�h�ó�Ý�’�9�0�ó�a�º�Ý�Ë�0�Ý�Ë���[�a���í�ó�Ý�ó�ç�9�0�9�/���’�ó�[�Ý�ç�Ë�0�Ý���0�ç�[�ó�Ë�a�ó�Ý�9�m�h�í�9�9�[�Ý�Ë���[�œ�9�ƒ�Ý�h�9�Ý�Ë�ç�����ó�‚�ó�Ý�h���ó�Ý�a�Ë�/�ó�Ý�ó�–�ó�ç�h�Ý
as air conditioning. This provides the higher ventilation suggested by ASHRAE, while saving on air 
�ç�9�0�í���h���9�0���0�	�¿�Ý�X�ó�ó�X�Ý���0�Ý�/���0�í�Ý�h���Ë�h�Ý�h���ó�Ý�ó�–�ó�ç�h���‚�ó�0�ó�a�a�Ý�9���Ý�Ë�0�Ý�ó�ç�9�0�9�/���’�ó�[�Ý�í�ó�X�ó�0�í�a�Ý�9�0�Ý�h���ó�Ý�(�9�ç�Ë�(�Ý�ç�(���/�Ë�h�ó�º�Ý�a�9�Ý
�‰�9�m�Ý�a���9�m�(�í�Ý�Ë�a�%�Ý�Ë�Ý�Z�m�Ë�(���›�ó�í�Ý�D�·�����Ý�ó�0�	���0�ó�ó�[�Ý�æ�ó���9�[�ó�Ý�X�m�[�ç���Ë�a���0�	�Ý�9�0�ó�¿
• ���0�Ý�ó�0�ó�[�	�‰�Ý�[�ó�ç�9�‚�ó�[�‰�Ý�‚�ó�0�h���(�Ë�h�9�[�Ý�Í�)�Ž�·�Î�Ý�ç�Ë�0�Ý�ó�̂ �ç���Ë�0�	�ó�Ý���ó�Ë�h�Ý�Ë�0�í�Ý���m�/���í���h�‰�Ý�æ�ó�h�ƒ�ó�ó�0�Ý�h���ó�Ý�9�m�h�í�9�9�[�Ý�Ë���[�Ý
�a�m�X�X�(�‰�Ý�Ë�0�í�Ý�h���ó�Ý�ó�̂ ���Ë�m�a�h�Ý�Ë���[�º�Ý�[�ó�í�m�ç���0�	�Ý�h���ó�Ý�ƒ�9�[�%�(�9�Ë�í�Ý�9�0�Ý�D�·�����Ý�ó�Z�m���X�/�ó�0�h�¿�Ý�D�9�ƒ�ó�‚�ó�[�º�Ý�h���ó�Ý�)�Ž�·�Ý�/�m�a�h�Ý�æ�ó�Ý
���0�Ý�9�X�h���/�Ë�(�Ý�ç�9�0�í���h���9�0�Ý�h�9�Ý�X�[�ó�‚�ó�0�h�Ý�/���̂ ���0�	�Ý�æ�ó�h�ƒ�ó�ó�0�Ý�æ�9�h���Ý�Ë���[�a�h�[�ó�Ë�/�a�¿�Ý�·���[�Ë�(�Ý�X�Ë�[�h���ç�(�ó�a�Ý�Ë�0�í�Ý�9�h���ó�[�Ý�X�9�(�(�m�h�Ë�0�h�a�Ý
���0�Ý�h���ó�Ý�ó�̂ ���Ë�m�a�h�Ý�Ë���[�Ý�/�m�a�h�Ý�æ�ó�Ý�X�[�ó�‚�ó�0�h�ó�í�Ý���[�9�/�Ý�[�ó�Ë�ç�����0�	�Ý�h���ó�Ý�a�m�X�X�(�‰�Ý�Ë���[�¿�Ý���Ý�ƒ�ó�(�(�Ñ�í�ó�a���	�0�ó�í�Ý�)�Ž�·�Ý�a�‰�a�h�ó�/�Ý�ç�Ë�0�Ý
�9�X�ó�[�Ë�h�ó�Ý�ƒ���h���Ý�9�0�(�‰�Ý�£�Ñ�¥���Ý�Ë���[�Ý�/���̂ ���0�	�Ý�æ�ó�h�ƒ�ó�ó�0�Ý�h���ó�Ý�a�m�X�X�(�‰�Ý�Ë�0�í�Ý�ó�̂ ���Ë�m�a�h�¿�Ý�œ�����a�Ý�/�ó�h�[���ç�Ý���a�Ý�ç�Ë�(�(�ó�í�Ý�h���ó�Ý�)�̂ ���Ë�m�a�h�Ý
Air Transfer Ratio or EATR.

�G���Ý �Ë�Ý ���Ë�ç���(���h�‰�Ý �m�a�ó�a�Ý �Ë�Ý ���m���(�í���0�	�Ý ���m�h�9�/�Ë�h���9�0�Ý �”�‰�a�h�ó�/�Ý �Í�����”�Î�º�Ý ���h�Ý �ç�Ë�0�Ý �æ�ó�Ý �[�ó�ç�9�0�›�	�m�[�ó�í�Ý �Ë�ç�ç�9�[�í���0�	�Ý �h�9�Ý �h���ó�Ý
���”�D�Ž���)�Ý�	�m���í�Ë�0�ç�ó�Ý���9�[�Ý���l�·�G�#�Ñ�£�«�¿�Ý�=�9�[�Ý�ó�̂ �Ë�/�X�(�ó�º�Ý�h���ó�Ý�����”�Ý�ç�Ë�0�Ý�æ�ó�Ý�[�ó�X�[�9�	�[�Ë�/�/�ó�í�Ý���[�9�/�Ý�/���0���/�Ë�(�Ý�9�m�h�í�9�9�[�Ý
�Ë���[�œ�9�ƒ�Ý�h�9�Ý�/�Ë�̂ ���/�m�/�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�ƒ���h���Ý�9�m�h�í�9�9�[�Ý�Ë���[�¿

�Ž�ó�	�Ë�[�í�(�ó�a�a�Ý�9���Ý�h���ó�Ý�a�‰�a�h�ó�/�Ý�ç�9�0�›�	�m�[�Ë�h���9�0�º�Ý�æ�m���(�í���0�	�Ý�9�ƒ�0�ó�[�a�Ý�/�m�a�h�Ý�/�Ë�%�ó�Ý�a�m�[�ó�Ý�h���Ë�h�Ý�Ë�(�(�Ý�D�·�����Ý�ç�9�/�X�9�0�ó�0�h�a�Ý
are working properly before reopening. There is evidence that people are more susceptible to corona -
virus under thermal discomfort, or when relative humidity falls outside the 40-60% range recommend -
�ó�í�Ý�æ�‰�Ý���”�D�Ž���)�¿�Ý�)�0�ó�[�	�‰�Ý�a�Ë�‚���0�	�a�Ý�a���9�m�(�í�Ý�0�9�h�Ý�æ�ó�Ý�Ë�ç�����ó�‚�ó�í�Ý�Ë�h�Ý�h���ó�Ý�ó�̂ �X�ó�0�a�ó�Ý�9���Ý���ó�Ë�(�h���Ý�Ë�0�í�Ý�ç�9�/���9�[�h�º�Ý�ó�a�X�ó-
cially during a health emergency like the coronavirus outbreak.

An increased outdoor air supply helps remove viruses and other air pollutants, by diluting them and 
�[�ó�/�9�‚���0�	�Ý�h���ó�/�Ý���[�9�/�Ý���0�í�9�9�[�Ý�a�X�Ë�ç�ó�a�Ý�æ�ó���9�[�ó�Ý�h���ó�‰�Ý�a�X�[�ó�Ë�í�¿�Ý�œ�����a�Ý�ç�Ë�0�Ý�æ�ó�Ý�ç�9�/�X�(�ó�/�ó�0�h�ó�í�Ý�ƒ���h���Ý�›�(�h�ó�[���0�	�Ý�Ë�0�í�Ý
disinfection, which have the goal of removing pollutants from the air. Filtering is a mechanical method 
that applies for organic and inorganic particles, while disinfection kills harmful organisms like viruses, 
bacteria, and fungi.

�̧ �Ý���/�9�0�	�Ý���h�a�Ý���l�·�G�#�Ñ�£�«�Ý�	�m���í�ó�(���0�ó�a�º�Ý���”�D�Ž���)�Ý�[�ó�ç�9�/�/�ó�0�í�a�Ý�m�X�	�[�Ë�í���0�	�Ý�Ë�(�(�Ý�›�(�h�ó�[�a�Ý�h�9�Ý�b�)�Ž�·�Ý�£�¥�Ý�9�[�Ý�æ�ó�h�h�ó�[�¿
• �œ���ó�Ý�Ë�ç�[�9�0�‰�/�Ý�b�)�Ž�·�Ý�a�h�Ë�0�í�a�Ý���9�[�Ý�b���0���/�m�/�Ý�)�—�ç���ó�0�ç�‰�Ý�Ž�ó�X�9�[�h���0�	�Ý�·�Ë�(�m�ó�º�Ý�Ë�0�í�Ý�h���ó�Ý�a�ç�Ë�(�ó�Ý�	�9�ó�a�Ý���[�9�/�Ý�£�Ý�h�9�Ý�£�̈.
�̧ �Ý���Ý�����	���ó�[�Ý�b�)�Ž�·�Ý�/�ó�Ë�0�a�Ý�h���Ë�h�Ý�h���ó�Ý�›�(�h�ó�[�Ý���Ë�0�í�(�ó�a�Ý�a�/�Ë�(�(�ó�[�Ý�X�Ë�[�h���ç�(�ó�a�º�Ý�Ë�0�í�Ý�›�(�h�ó�[�a�Ý���0�Ý�h���ó�Ý�[�Ë�0�	�ó�Ý�9���Ý�b�)�Ž�·�Ý�£�¥�Ý
   to 16 are typically used for particles that measure 0.3 to 1.0 microns.

���9�0�a���í�ó�[�Ý�h���Ë�h�Ý�/�9�[�ó�Ý�ó�—�ç���ó�0�h�Ý�›�(�h�ó�[�a�Ý�Ë�(�a�9�Ý�ç�[�ó�Ë�h�ó�Ý�Ë�Ý�(�Ë�[�	�ó�[�Ý�X�[�ó�a�a�m�[�ó�Ý�í�[�9�X�Ý���0�Ý�Ë���[�Ý�í���a�h�[���æ�m�h���9�0�Ý�a�‰�a�h�ó�/�a�¿�Ý���ó���9�[�ó�Ý
�m�X�	�[�Ë�í���0�	�Ý�›�(�h�ó�[�a�Ý�h�9�Ý�b�)�Ž�·�Ý�£�¥�Ý�9�[�Ý�����	���ó�[�º�Ý�‰�9�m�Ý�/�m�a�h�Ý�ó�0�a�m�[�ó�Ý�h���ó�Ý�D�·�����Ý�a�‰�a�h�ó�/�Ý�ç�Ë�0�Ý���Ë�0�í�(�ó�Ý�h���ó�Ý�ó�̂ �h�[�Ë�Ý�X�[�ó�a-
sure drop.  Simply upgrading to the highest MERV available is not recommended, since this can have 
�Ë�Ý�0�ó�	�Ë�h���‚�ó�Ý�ó�–�ó�ç�h�Ý�9�0�Ý�‚�ó�0�h���(�Ë�h���9�0�¿�Ý���‰�Ý���Ë�‚���0�	�Ý�‰�9�m�[�Ý�a�‰�a�h�ó�/�Ý���0�a�X�ó�ç�h�ó�í�Ý�æ�‰�Ý�D�·�����Ý�ó�̂ �X�ó�[�h�a�º�Ý�‰�9�m�Ý�ç�Ë�0�Ý�m�a�ó�Ý�h���ó�Ý
�9�X�h���/�Ë�(�Ý�›�(�h�ó�[�Ý�[�Ë�h���0�	�a�¿

�D���	���Ñ�)�—�ç���ó�0�ç�‰�Ý�‹�Ë�[�h���ç�m�(�Ë�h�ó�Ý �����[�Ý �9�[�Ý �D�)�‹���Ý �›�(�h�ó�[�a�Ý �Ë�[�ó�Ý �ó�‚�ó�0�Ý �/�9�[�ó�Ý �ó�—�ç���ó�0�h�Ý �h���Ë�0�Ý �b�)�Ž�·�Ý �£�̈ �º�Ý �ç�Ë�X�h�m�[���0�	�Ý
�«�«�¿�«�©���Ý�9���Ý�X�Ë�[�h���ç�(�ó�a�Ý�ƒ���h���Ý�Ë�Ý�í���Ë�/�ó�h�ó�[�Ý�9���Ý�¢�¿�¥�Ý�/���ç�[�9�0�a�¿�Ý�D�9�ƒ�ó�‚�ó�[�º�Ý�D�)�‹���Ý�›�(�h�ó�[�a�Ý�ç�[�ó�Ë�h�ó�Ý�Ë�0�Ý�ó�‚�ó�0�Ý�(�Ë�[�	�ó�[�Ý�X�[�ó�a-
�a�m�[�ó�Ý�í�[�9�X�Ý�h���Ë�0�Ý�b�)�Ž�·�Ý�£�̈ �¿�Ý�=�9�[�Ý�h�����a�Ý�[�ó�Ë�a�9�0�º�Ý�D�)�‹���Ý�›�(�h�ó�[�a�Ý�Ë�[�ó�Ý�0�9�h�Ý�a�m���h�Ë�æ�(�ó�Ý���9�[�Ý�/�Ë�0�‰�Ý�D�·�����Ý�a�‰�a�h�ó�/�a�º�Ý�æ�m�h�Ý
�‰�9�m�Ý�ç�Ë�0�Ý�Ë�(�a�9�Ý�›�0�í�Ý�h���ó�/�Ý�Ë�a�Ý�X�9�[�h�Ë�æ�(�ó�Ý�Ë���[�Ý�ç�(�ó�Ë�0�ó�[�a�¿
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USING ULTRAVIOLET RADIATION AGAINST COVID-19

�¡�(�h�[�Ë�‚���9�(�ó�h�Ý�>�ó�[�/���ç���í�Ë�(�Ý�G�[�[�Ë�í���Ë�h���9�0�Ý�9�[�Ý�¡�·�>�G�Ý�ç�Ë�0�Ý�ç�9�/�X�(�ó�/�ó�0�h�Ý�����	���Ñ�ó�—�ç���ó�0�ç�‰�Ý�›�(�h�ó�[�a�¿�Ý�¸�����(�ó�Ý�›�(�h�ó�[���0�	�Ý
�ç�Ë�X�h�m�[�ó�a�Ý���Ë�[�/���m�(�Ý�X�Ë�[�h���ç�(�ó�a�Ý�(���%�ó�Ý�‚���[�m�a�ó�a�Ý�Ë�0�í�Ý�æ�Ë�ç�h�ó�[���Ë�º�Ý�¡�·�>�G�Ý�%���(�(�a�Ý�h���ó�/�Ý�æ�‰�Ý�í�ó�a�h�[�9�‰���0�	�Ý�h���ó���[�Ý�#�c���¿�Ý
�¡�(�h�[�Ë�‚���9�(�ó�h�Ý�[�Ë�í���Ë�h���9�0�Ý�ƒ���h���Ý�Ë�Ý�ƒ�Ë�‚�ó�(�ó�0�	�h���Ý�9���Ý�¤�¢�¢�Ý�h�9�Ý�¤�ª�¢�Ý�0�/�Ý���a�Ý�ç�Ë�(�(�ó�í�Ý�¡�·�Ñ���º�Ý�Ë�0�í�Ý���h�Ý���a�Ý�h���ó�Ý�/�9�a�h�Ý�ó�–�ó�ç-
�h���‚�ó�Ý�Ë�	�Ë���0�a�h�Ý�‚���[�m�a�ó�a�Ý�Ë�0�í�Ý�æ�Ë�ç�h�ó�[���Ë�¿�Ý�œ���ó�Ý�	�ó�[�/���ç���í�Ë�(�Ý�ó�–�ó�ç�h�Ý���a�Ý�/�Ë�ˆ���/�m�/�Ý�Ë�h�Ý�¤�¨�§�Ý�0�/�º�Ý�Ë�0�í�Ý�/�9�a�h�Ý�¡�·�>�G�Ý
systems use 253.7 nm, which is close to the optimal value.

�¡�·�>�G�Ý�í���a���0���ó�ç�h���9�0�Ý�h�ó�ç���0�9�(�9�	�‰�Ý�ç�Ë�0�Ý�æ�ó�Ý�ç�(�Ë�a�a���›�ó�í�Ý���0�h�9�Ý���9�m�[�Ý�/�Ë���0�Ý�h�‰�X�ó�a�¿�Ý�œ���ó�Ý�æ�Ë�a���ç�Ý�X�[���0�ç���X�(�ó�Ý���a�Ý�h���ó�Ý
�a�Ë�/�ó�Ý�Ñ�Ý�%���(�(���0�	�Ý�X�Ë�h���9�	�ó�0�a�Ý�ƒ���h���Ý�¡�·�Ñ���Ý�[�Ë�í���Ë�h���9�0�Ý�Ñ�Ý�æ�m�h�Ý�h���ó�Ý�Ë�X�X�(���ç�Ë�h���9�0�Ý�/�ó�h���9�í�Ý�ç���Ë�0�	�ó�a�¹

�¸�Ý�G�0�Ñ�í�m�ç�h�Ý�Ë���[�Ý�í���a���0���ó�ç�h���9�0
• Upper-air disinfection
�¸�Ý�G�0�Ñ�í�m�ç�h�Ý�a�m�[���Ë�ç�ó�Ý�í���a���0���ó�ç�h���9�0
• Portable room decontamination

�b�9�[�ó�Ý�h���Ë�0�Ý�9�0�ó�Ý�/�ó�h���9�í�Ý�/�Ë�‰�Ý�æ�ó�Ý�‚���Ë�æ�(�ó�Ý���9�[�Ý�‰�9�m�[�Ý�D�·�����Ý�a�‰�a�h�ó�/�º�Ý�Ë�0�í�Ý�c�¾�Ý�)�0�	���0�ó�ó�[�a�Ý�ç�Ë�0�Ý���ó�(�X�Ý�‰�9�m�Ý
�›�0�í�Ý�h���ó�Ý�æ�ó�a�h�Ý�9�X�h���9�0�¿

�G�0�Ñ�í�m�ç�h�Ý�Ë���[�Ý�í���a���0���ó�ç�h���9�0�Ý�m�a�ó�a�Ý�Ë�[�[�Ë�‰�a�Ý�9���Ý�¡�·�Ý�(�Ë�/�X�a�Ý���0�Ý�D�·�����Ý�ó�Z�m���X�/�ó�0�h�Ý�9�[�Ý�Ë���[�Ý�í�m�ç�h�a�º�Ý�ƒ�����ç���Ý�Ë�X�X�(�‰�Ý�Ë�Ý
high dose of UV-C as the air passes by. They are normally designed for an airspeed of 500 fpm, 
�ƒ���h���Ý�Ë�Ý�/���0���/�m�/�Ý���[�[�Ë�í���Ë�0�ç�ó�Ý�’�9�0�ó�Ý�9���Ý�¤�Ý���ó�ó�h�Ý�Ë�0�í�Ý�Ë�0�Ý�ó�ˆ�X�9�a�m�[�ó�Ý�h���/�ó�Ý�9���Ý�¢�¿�¤�§�Ý�a�ó�ç�9�0�í�a�¿�Ý���ç�ç�9�[�í���0�	�Ý�h�9�Ý
���”�D�Ž���)�º�Ý�h�����a�Ý�h�‰�X�ó�Ý�9���Ý�¡�·�>�G�Ý�a���9�m�(�í�Ý�æ�ó�Ý�ç�9�m�X�(�ó�í�Ý�ƒ���h���Ý�Ë�h�Ý�(�ó�Ë�a�h�Ý�b�)�Ž�·�Ý�ª�Ý�›�(�h�[�Ë�h���9�0�¿

Upper-air disinfection is normally used in occupied spaces at least 7 feet tall, where the walls and 
�ç�ó���(���0�	�a�Ý���Ë�‚�ó�Ý�Ë�Ý�(�9�ƒ�Ý�¡�·�Ý�[�ó�œ�ó�ç�h���‚���h�‰�¿�Ý�œ���ó�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�a�‰�a�h�ó�/�Ý�a���9�m�(�í�Ý�/�Ë�ˆ���/���’�ó�Ý�Ë���[�Ý�/���ˆ���0�	�Ý�h�9�Ý�/�Ë�%�ó�Ý�h�����a�Ý
�/�ó�h���9�í�Ý �/�9�[�ó�Ý �ó�–�ó�ç�h���‚�ó�º�Ý �Ë�0�í�Ý �a�m�X�X�(�ó�/�ó�0�h�Ë�(�Ý ���Ë�0�a�Ý �Ë�[�ó�Ý �m�a�ó�í�Ý �ƒ���ó�0�Ý �h���ó�Ý �ó�ˆ���a�h���0�	�Ý �‚�ó�0�h���(�Ë�h���9�0�Ý ���a�Ý �0�9�h�Ý
enough.

�G�0�Ñ�í�m�ç�h�Ý�a�m�[���Ë�ç�ó�Ý�í���a���0���ó�ç�h���9�0�Ý���a�Ý�a���/���(�Ë�[�Ý�h�9�Ý�h���ó�Ý�›�[�a�h�Ý�/�ó�h���9�í�º�Ý�æ�m�h�Ý�¡�·�Ý�(�Ë�/�X�a�Ý�Ë�[�ó�Ý���0�a�h�Ë�(�(�ó�í�Ý�Ë�(�9�0�	�Ý�í�m�ç�h�a�º�Ý
�í�[�Ë���0�Ý�X�Ë�0�a�º�Ý�ç�9�9�(���0�	�Ý�ç�9���(�a�º�Ý�Ë�0�í�Ý�9�h���ó�[�Ý�ƒ�ó�h�h�ó�í�Ý�a�m�[���Ë�ç�ó�a�¿�Ý�œ�����a�Ý�/�ó�h���9�í�Ý���Ë�a�Ý�Ë�Ý�(�9�0�	�ó�[�Ý�ó�ˆ�X�9�a�m�[�ó�Ý�h���/�ó�Ý�h���Ë�0�Ý
the in-duct air disinfection rate, which means it can use a lower UV irradiance.

Portable room decontamination is typically used for surfaces since the unit is portable and fully 
�Ë�m�h�9�/�Ë�h�ó�í�¿�Ý�œ���ó�a�ó�Ý�¡�·�>�G�Ý�a�‰�a�h�ó�/�a�Ý�Ë�[�ó�Ý�‚�ó�[�‰�Ý�ó�–�ó�ç�h���‚�ó�º�Ý�Ë�0�í�Ý�h���ó�‰�Ý���Ë�‚�ó�Ý�æ�ó�ó�0�Ý�m�a�ó�í�Ý�a�m�ç�ç�ó�a�a���m�(�(�‰�Ý�Ë�	�Ë���0�a�h�Ý
pathogens more resistant than the 2019 coronavirus.
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PREVENTING LEGIONELLA BACTERIA IN
HYDRONIC SYSTEMS
Health authorities have found no evidence of coronavirus infection through water distribution 
systems. However, when a building has not been used for a long time, another dangerous patho -
�	�ó�0�Ý�ç�Ë�0�Ý�X�[�9�(�����ó�[�Ë�h�ó�Ý���0�Ý�a�h�Ë�	�0�Ë�0�h�Ý�ƒ�Ë�h�ó�[�Ý�Ñ�Ý�h���ó�Ý�Z�ó�	���9�0�ó�(�(�Ë�Ý�æ�Ë�ç�h�ó�[���Ë�¿�Ý�œ�����a�Ý�æ�Ë�ç�h�ó�[���Ë�Ý���Ë�a�Ý�9�0�ó�Ý�h�����0�	�Ý���0�Ý
�ç�9�/�/�9�0�Ý�ƒ���h���Ý�h���ó�Ý�¤�¢�£�«�Ý�ç�9�[�9�0�Ë�‚���[�m�a�¹�Ý�æ�9�h���Ý�	�ó�[�/�a�Ý�ç�Ë�0�Ý�ç�Ë�m�a�ó�Ý�a�ó�‚�ó�[�ó�Ý�X�0�ó�m�/�9�0���Ë�¿

�Z�ó�	���9�0�ó�(�(�Ë�Ý�æ�Ë�ç�h�ó�[���Ë�Ý�h�ó�0�í�Ý�h�9�Ý�	�[�9�ƒ�Ý���0�Ý�a�h�Ë�	�0�Ë�0�h�Ý�ƒ�Ë�h�ó�[�º�Ý�ó�a�X�ó�ç���Ë�(�(�‰�Ý�ƒ���ó�0�Ý�ƒ�Ë�[�/�¿�Ý�œ�9�Ý�%�ó�ó�X�Ý�h���ó�a�ó�Ý�æ�Ë�ç�h�ó�[���Ë�Ý
under control, ASHRAE recommends setting hot water systems at 140°F and never letting them 
�í�[�9�X�Ý�æ�ó�(�9�ƒ�Ý�£�¤�¢���=�¿�Ý�œ���ó�a�ó�Ý�h�ó�/�X�ó�[�Ë�h�m�[�ó�a�Ý�Ë�[�ó�Ý�����	���Ý�ó�0�9�m�	���Ý�h�9�Ý�ç�Ë�m�a�ó�Ý�æ�m�[�0�a�º�Ý�æ�m�h�Ý�h�����a�Ý���a�Ý�a�9�(�‚�ó�í�Ý�æ�‰�Ý�/���ˆ���0�	�Ý
cold water before the point of use. However, when a building has been empty, stagnant water 
�ç�9�m�(�í�Ý���Ë�‚�ó�Ý�æ�ó�ó�0�Ý�(�ó���h�Ý�Ë�h�Ý���Ë�‚�9�[�Ë�æ�(�ó�Ý�h�ó�/�X�ó�[�Ë�h�m�[�ó�a�Ý���9�[�Ý�Z�ó�	���9�0�ó�(�(�Ë�¿�Ý�œ���ó�Ý���9�(�(�9�ƒ���0�	�Ý�D�·�����Ý�ç�9�/�X�9�0�ó�0�h�a�Ý
�Ë�[�ó�Ý�a�9�/�ó�Ý�(���%�ó�(�‰�Ý�X�(�Ë�ç�ó�a�Ý�h�9�Ý�›�0�í�Ý�Z�ó�	���9�0�ó�(�(�Ë�Ý�����Ý�0�9�Ý�X�[�ó�ç�Ë�m�h���9�0�a�Ý�ƒ�ó�[�ó�Ý�h�Ë�%�ó�0�¹

�¸�Ý�#�9�/�ó�a�h���ç�Ý���9�h�Ý�ƒ�Ë�h�ó�[�Ý�Ë�0�í�Ý���‰�í�[�9�0���ç�Ý�X���X���0�	�º�Ý�ó�a�X�ó�ç���Ë�(�(�‰�Ý���0�Ý�í�ó�Ë�í�Ý�(�ó�	�a�¿
• Cooling towers.
• Condensate pans.

�”���0�ç�ó�Ý�Z�ó�	���9�0�ó�(�(�Ë�Ý���a�Ý�Ë�Ý�‚�ó�[�‰�Ý�í�Ë�0�	�ó�[�9�m�a�Ý�X�Ë�h���9�	�ó�0�º�Ý�æ�m���(�í���0�	�Ý�9�ƒ�0�ó�[�a�Ý�/�m�a�h�Ý�/�Ë�%�ó�Ý�a�m�[�ó�Ý���h�Ý���a�Ý�í�ó�h�ó�ç�h�ó�í�Ý�Ë�0�í�Ý
�ó�(���/���0�Ë�h�ó�í�Ý�æ�ó���9�[�ó�Ý�9�ç�ç�m�X�Ë�0�ç�‰�¿�Ý���m���(�í���0�	�Ý�a�‰�a�h�ó�/�a�Ý�h���Ë�h�Ý�m�a�ó�Ý�ƒ�Ë�h�ó�[�Ý�/�Ë�‰�Ý�0�ó�ó�í�Ý�h�9�Ý�æ�ó�Ý�œ�m�a���ó�í�Ý�Ë�0�í�Ý�í���a���0-
fected completely if they simply stopped without precautions. Contractors and maintenance 
departments should provide full PPE for their personnel before working with HVAC components 
that may contain pathogens.

IMPORTANCE OF HAVING A COVID-19 HVAC PLAN
AND GOOD COMMUNICATION
�)�‚�ó�0�Ý�����Ý�‰�9�m�Ý���0�a�h�Ë�(�(�Ý�h���ó�Ý�æ�ó�a�h�Ý�Ë���[�Ý�›�(�h�ó�[�a�Ý�Ë�0�í�Ý�X�m�[���›�ç�Ë�h���9�0�Ý�a�‰�a�h�ó�/�a�º�Ý�‰�9�m�Ý�/�m�a�h�Ý���Ë�‚�ó�Ý�Ë�Ý���l�·�G�#�Ñ�£�«�Ý�X�(�Ë�0�Ý���9�[�Ý
�‰�9�m�[�Ý �æ�m���(�í���0�	�º�Ý �Ë�0�í�Ý �‰�9�m�Ý �/�m�a�h�Ý �ó�0�a�m�[�ó�Ý �ó�–�ó�ç�h���‚�ó�Ý �ç�9�/�/�m�0���ç�Ë�h���9�0�¿�Ý ���a�Ý �X�[�ó�‚���9�m�a�(�‰�Ý �/�ó�0�h���9�0�ó�í�º�Ý �D�·�����Ý
measures cannot prevent coronavirus inspections by themselves, and you must ensure that all 
occupants follow the guidelines from health authorities. Teleworking and remote collaboration are 
strongly advised while the emergency lasts.

���Ý���l�·�G�#�Ñ�£�«�Ý�[�ó�a���(���ó�0�h�Ý�æ�m���(�í���0�	�Ý�[�ó�Z�m���[�ó�a�Ý�	�9�9�í�Ý�ç�9�/�/�m�0���ç�Ë�h���9�0�º�Ý�ó�a�X�ó�ç���Ë�(�(�‰�Ý�Ë�/�9�0�	�Ý�/�Ë�0�Ë�	�ó�[�a�º�Ý�/�Ë���0�h�ó-
�0�Ë�0�ç�ó�Ý�í�ó�X�Ë�[�h�/�ó�0�h�a�º�Ý�Ë�0�í�Ý�ç�9�0�h�[�Ë�ç�h�9�[�a�¿�Ý�¾�9�m�Ý�/�m�a�h�Ý�/�Ë�%�ó�Ý�a�m�[�ó�Ý�h���Ë�h�Ý�Ë�(�(�Ý�9�ç�ç�m�X�Ë�0�h�a�Ý�	�ó�h�Ý�h���ó�Ý���0���9�[�/�Ë�h���9�0�Ý
they need to help prevent coronavirus infections in your building.
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• There is a limit to how much outdoor air can be supplied when the outdoor temperature reaches 
�Ý�Ý�Ý�ó�ˆ�h�[�ó�/�ó�Ý�‚�Ë�(�m�ó�a�º�Ý�a���0�ç�ó�Ý�h���ó�Ý�ç�Ë�X�Ë�ç���h�‰�Ý�9���Ý���ó�Ë�h���0�	�Ý�Ë�0�í�Ý�ç�9�9�(���0�	�Ý�m�0���h�a�Ý�/�Ë�‰�Ý�æ�ó�Ý�ó�ˆ�ç�ó�ó�í�ó�í�¿
• The same applies when the outdoor air is too dry or too humid, since the relative humidity may fal l 
   outside the range of 40% to 60% recommended by ASHRAE.

The recommendation is providing as much outdoor air as possible, subject to these constraints. An 
���0�ç�[�ó�Ë�a�ó�í�Ý�9�m�h�í�9�9�[�Ý�Ë���[�œ�9�ƒ�Ý���ó�(�X�a�Ý�X�[�ó�‚�ó�0�h�Ý�h���ó�Ý�a�X�[�ó�Ë�í�Ý�9���Ý�‚���[�m�a�ó�a�Ý�Ë�0�í�Ý�æ�Ë�ç�h�ó�[���Ë�º�Ý�æ�‰�Ý�[�ó�/�9�‚���0�	�Ý�h���ó���[�Ý
�ç�9�0�ç�ó�0�h�[�Ë�h���9�0�Ý���0�Ý���0�í�9�9�[�Ý�Ë���[�º�Ý�Ë�0�í�Ý�æ�‰�Ý�[�ó�/�9�‚���0�	�Ý�h���ó�/�Ý�ƒ���h���9�m�h�Ý�[�ó�ç���[�ç�m�(�Ë�h���9�0�Ý�h�9�Ý�9�h���ó�[�Ý�Ë�[�ó�Ë�a�¿�Ý�G�0�ç�[�ó�Ë�a�ó�í�Ý
�9�m�h�í�9�9�[�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�ç�Ë�0�Ý�æ�ó�Ý�ç�9�/�X�(�ó�/�ó�0�h�ó�í�Ý�ƒ���h���Ý�Ë�Ý�›�(�h�ó�[�Ý�m�X�	�[�Ë�í�ó�Ý�h�9�Ý�Ë�h�Ý�(�ó�Ë�a�h�Ý�b�)�Ž�·�Ý�£�¥�º�Ý�Ë�0�í�Ý�h���ó�Ý�m�a�ó�Ý
�9���Ý�¡�(�h�[�Ë�‚���9�(�ó�h�Ý�>�ó�[�/���ç���í�Ë�(�Ý�G�[�[�Ë�í���Ë�h���9�0�¿�Ý� �̧ó�Ý�ƒ���(�(�Ý�í���a�ç�m�a�a�Ý�h���ó�a�ó�Ý�/�ó�h���9�í�a�Ý���0�Ý�h���ó�Ý���9�(�(�9�ƒ���0�	�Ý�æ�(�9�	�Ý�X�9�a�h�a�¿

���”�D�Ž���)�Ý���a�Ý�Ë�ƒ�Ë�[�ó�Ý�h���Ë�h�Ý�/�9�[�ó�Ý�9�m�h�í�9�9�[�Ý�Ë���[�Ý�ç�9�/�ó�a�Ý�ƒ���h���Ý�Ë�0�Ý�ó�ˆ�h�[�Ë�Ý�ó�0�ó�[�	�‰�Ý�ç�9�a�h�¿�Ý�œ�����a�Ý�ç�Ë�0�Ý�æ�ó�Ý�/���h���	�Ë�h�ó�í�Ý
by adding an airside economizer, if the local climate allows it. Another option is using an energy 
�[�ó�ç�9�‚�ó�[�‰�Ý�‚�ó�0�h���(�Ë�h�9�[�Ý�h�9�Ý�ó�ˆ�ç���Ë�0�	�ó�Ý���ó�Ë�h�Ý�Ë�0�í�Ý���m�/���í���h�‰�Ý�æ�ó�h�ƒ�ó�ó�0�Ý�h���ó�Ý�a�m�X�X�(�‰�Ý�Ë���[�Ý�Ë�0�í�Ý�h���ó�Ý�ó�ˆ���Ë�m�a�h�Ý�Ë���[�¿�Ý
Both options help compensate for the increased energy burden of a higher outdoor air supply.

�G�0�Ý�/�9�í�ó�[�0�Ý�D�·�����Ý�ó�0�	���0�ó�ó�[���0�	�º�Ý�‚�ó�0�h���(�Ë�h���9�0�Ý�a�‰�a�h�ó�/�a�Ý�Ë�[�ó�Ý�9���h�ó�0�Ý�í�ó�a���	�0�ó�í�Ý
to reduce their outdoor air supply when the full capacity is not needed. 

�l�m�h�í�9�9�[�Ý �Ë���[�Ý ���a�Ý �0�9�h�Ý �ç�9�0�í���h���9�0�ó�í�º�Ý �Ë�0�í�Ý �Ë�0�Ý ���0�ç�[�ó�Ë�a�ó�í�Ý �Ë���[�œ�9�ƒ�Ý �Ë�(�a�9�Ý ���0�ç�[�ó�Ë�a�ó�a�Ý �h���ó�Ý
workload on space heating or cooling systems, depending on the time of the year. 

The energy cost of using more outdoor air is especially high on the hottest summer days 
and the coldest winter days.

�D�9�ƒ�ó�‚�ó�[�º�Ý���”�D�Ž���)�Ý�[�ó�ç�9�/�/�ó�0�í�a�Ý�Ë�Ý�í���–�ó�[�ó�0�h�Ý�Ë�X�X�[�9�Ë�ç���Ý�h�9�Ý�X�[�ó�‚�ó�0�h�Ý�ç�9�[�9�0�Ë�‚���[�m�a�Ý���0���ó�ç�h���9�0�a�Ý���0�Ý�‰�9�m�[�Ý
building during the emergency and after. The outdoor air supply should be increased as much as 
�X�9�a�a���æ�(�ó�º�Ý�h�9�Ý�Ë�‚�9���í�Ý�a�X�[�ó�Ë�í���0�	�Ý�h���ó�Ý�‚���[�m�a�Ý�ƒ���h���Ý���0�í�9�9�[�Ý�Ë���[�Ý�[�ó�ç���[�ç�m�(�Ë�h���9�0�¿�Ý�G���Ý�X�9�a�a���æ�(�ó�º�Ý�Ë�Ý�æ�m���(�í���0�	�Ý�a���9�m�(�í�Ý
�a�m�a�h�Ë���0�Ý�/�Ë�ˆ���/�m�/�Ý�9�m�h�í�9�9�[�Ý�Ë���[�œ�9�ƒ�Ý�¤�¦�Å�©�¿
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