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Ζ$43�6XPPDU\�5HSRUW�IRU�HQ9HULG�+/5p�ΖQVWDOODWLRQ�

3URMHFW�����.HLO�3URMHFW���UG�)ORRU�Ȃ�&KDWKDP��2QWDULR��&DQDGD�

%\��6HDQ�-RVHSK��$SSOLFDWLRQ�(QJLQHHU��HQ9HULG�6\VWHPV��ΖQF

5HYLHZHG�%\��$QXUDJ�*RHO��$SSOLFDWLRQ�(QJLQHHULQJ�0DQDJHU��HQ9HULG�6\VWHPV��ΖQF��

'DWH��'HFHPEHU��WK�������

HQ9HULG�5HSRUW�
�

enVerid’s leading products deliver energy savings while providing healthier indoor air quality 

(IAQ). Our expertise is in chemistry, indoor air quality, electronics, software and systems. 
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KďũĞĐƚŝǀĞ�
�

dŚĞ�ŽďũĞĐƚŝǀĞ�ŽĨ�ƚŚŝƐ�ƌĞƉŽƌƚ�ŝƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�ƚŚĂƚ�ŽƉƚŝŵŝǌĞ�ŝŶĚŽŽƌ�Ăŝƌ�ƋƵĂůŝƚǇ�ĂŶ ,s���
ĞŶĞƌŐǇ�ƉĞƌĨŽƌŵĂŶĐĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƵƐĞ�ŽĨ�,>Z�dĞĐŚŶŽůŽŐǇ͘�dŚĞ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ŝŶ�
ĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ��^,Z���ϲϮ͘ϭͲϮϬϭϲ /ŶĚŽŽƌ��ŝƌ�YƵĂůŝƚǇ�WƌŽĐĞĚƵƌĞ�;/�YWͿ͕�/ŶƚĞƌŶĂƚŝŽŶĂů�DĞĐŚĂŶŝĐĂů��ŽĚĞ͕�
ĂŶĚ�KŶƚĂƌŝŽ�DĞĐŚĂŶŝĐĂů��ŽĚĞ͘���
�
�ƉƉĞŶĚŝǆ���ƉƌŽǀŝĚĞƐ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�,>Z�dĞĐŚŶŽůŽŐǇ͘���

/�YW��ĂůĐƵůĂƚŝŽŶ�ZĞƐƵůƚƐ�
WĞƌ�ƚŚĞ�/�YW�ĐĂůĐƵůĂƚŝŽŶƐ͕�ŝƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŽ�ŝŶƐƚĂůů�;ϭͿ�,>Z�DŽĚƵůĞ dŚŝƐ�ƌĞƐƵůƚƐ�ŝŶ� ϱϭй�ƌĞĚƵĐƚŝŽŶ�
;ΕϮ͕ϬϬϬ��&DͿ�ŝŶ�ŵŝŶŝŵƵŵ�ŽƵƚƐŝĚĞ�Ăŝƌ�ĨůŽǁ͘����ƐƵŵŵĂƌǇ�ŽĨ�ŝŶƉƵƚƐ�ĂŶĚ�ŽƵƚƉƵƚƐ�ĨŽƌ�ƚŚ /�YW�ĐĂůĐƵůĂƚŝŽŶƐ�ŝƐ�
ƉƌŽǀŝĚĞĚ�ŝŶ�dĂďůĞ�ϭ�ďĞůŽǁ͘��
�

dĂďůĞ�ϭ�Ͳ�/�YW�^ƵŵŵĂƌǇ�Ͳ tŚŽůĞ��ƵŝůĚŝŶŐ�
�ƵŝůĚŝŶŐ�dǇƉĞ� KĨĨŝĐĞ� WĞƌ�͞�ŽŶĞΘ^ƉĂĐĞ�>ĂǇŽƵƚ͘ũƉŐ͟�

&ůŽŽƌ��ƌĞĂ�;ĨƚϮͿ� Ϯϰ͕ϴϰ WĞƌ�͞ϲϮ͘ϭ�sĞŶƚŝůĂƚŝŽŶ��ĂůĐƵůĂƚŝŽŶƐ͘ƉĚĨ͟

KĐĐƵƉĂŶĐǇ ϮϲϬ� WĞƌ�͞ϲϮ͘ϭ�sĞŶƚŝůĂƚŝŽŶ��ĂůĐƵůĂƚŝŽŶƐ͘ƉĚĨ͟�

�ĂƐĞůŝŶĞ�DŝŶŝŵƵŵ�KƵƚƐŝĚĞ��ŝƌĨůŽǁ�;�&DͿ� ϯ͕ϲϱϱ� WĞƌ�͞ϲϮ͘ϭ�sĞŶƚŝůĂƚŝŽŶ��ĂůĐƵůĂƚŝŽŶƐ͘ƉĚĨ͟�

^ǇƐƚĞŵ��ĨĨŝĐŝĞŶĐǇ�;йͿ� Ϭ͘ϴϬ� WĞƌ�͞ϲϮ͘ϭ�sĞŶƚŝůĂƚŝŽŶ��ĂůĐƵůĂƚŝŽŶƐ͘ƉĚĨ

/�YW�DŝŶŝŵƵŵ�KƵƚƐŝĚĞ��ŝƌĨůŽǁ�;�&DͿ� ϭ͕ϴϬϬ� WĞƌ��^,Z���ϲϮ͘ϭ�/�YW��ĂůĐƵůĂƚŝŽŶƐ�

KƵƚƐŝĚĞ�ĂŝƌĨůŽǁ�ƌĞĚƵĐĞĚ�;�&DͿ� ϭ͕ϴϱϱ� с�΀sZW�ʹ�/�YW΁�

EƵŵďĞƌ�ŽĨ�,>Z�DŽĚƵůĞƐ� ϭ� WĞƌ��^,Z���ϲϮ͘ϭ�/�YW��ĂůĐƵůĂƚŝŽŶƐ�

�
�
EŽƚĞ�ƚŚĂƚ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ŶƵŵďĞƌ�ŽĨ�,>Z�ŵŽĚƵůĞƐ�ĐĂŶ�ďĞ�ŽƉƚŝŵŝǌĞĚ�;ŝŶĐƌĞĂƐĞĚ�Žƌ�ĚĞĐƌĞĂƐĞĚͿ�ƉĞŶĚŝŶŐ�
ĨƵƌƚŚĞƌ�ĚŝƐĐƵƐƐŝŽŶ�ŽŶ�ƉƌŽũĞĐƚ�ŐŽĂůƐ�ƐƉĞĐŝĨŝĐ�ƚŽ�ŝŶĚŽŽƌ�Ăŝƌ�ƋƵĂůŝƚǇ͕�ƉƌĞƐƐƵƌŝǌĂƚŝŽŶ�ƌĞƋƵŝƌĞŵĞŶƚƐ͕�ĐĂƉŝƚĂů�
ĐŽƐƚƐ�ͬ�ďƵĚŐĞƚ͕�ĂŶĚ�ĂǀĂŝůĂďůĞ�ƐƉĂĐĞ�ŝŶ�ŵĞĐŚĂŶŝĐĂů�ƌŽŽŵƐ�ͬ�ƌŽŽĨƚŽƉƐ͘��
� �
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�ĂƉŝƚĂů�^ĂǀŝŶŐƐ�ͬ�>ŽĂĚ�ZĞĚƵĐƚŝŽŶ
dŚĞ�ƉƌŽƉŽƐĞĚ�ƐŽůƵƚŝŽŶ�ƌĞƐƵůƚƐ�ŝŶ�Ă�ŶĞǁ�ĚĞƐŝŐŶ�ŵŝŶŝŵƵŵ�ŽƵƚƐŝĚĞ�ĂŝƌĨůŽǁ͘��ĞƐŝŐŶŝŶŐ�ƚŽǁĂƌĚƐ�ƚŚŝƐ�ƌĞĚƵĐĞĚ
ŽƵƚƐŝĚĞ�ĂŝƌĨůŽǁ�ĐĂŶ�ŚĂǀĞ�Ă�ƐǇƐƚĞŵŝĐ�ĞĨĨĞĐƚ�ŽŶ�ƚŚĞ ,s���ĚĞƐŝŐŶ�ĂŶĚ�ĐĂŶ�ĂůůŽǁ�ĨŽƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽƐƚ
ƐĂǀŝŶŐ�ŵĞĂƐƵƌĞƐ͗��
�

ϭ͘� ZĞĚƵĐĞ�ŽǀĞƌĂůů�ůŽĂĚ�ŽŶ�ĐĞŶƚƌĂů�ŚĞĂƚŝŶŐ�ĂŶĚ�ĐŽŽůŝŶŐ�ĞƋƵŝƉŵĞŶƚ͘��
Ϯ͘� ZĞĚƵĐĞ�ŽǀĞƌĂůů�ĐĂƉĂĐŝƚǇ�ŽĨ�ĐŽŽůŝŶŐ�ĂŶĚ�ŚĞĂƚŝŶŐ�ĐŽŝůƐ�ŝŶƐŝĚĞ�,s���ĞƋƵŝƉŵĞŶƚ͘��
ϯ͘� �ŽǁŶƐŝǌĞ�Žƌ�ĞůŝŵŝŶĂƚĞ�ĞŶĞƌŐǇ�ƌĞĐŽǀĞƌǇ�ƐǇƐƚĞŵƐ͘������
ϰ͘� �ůŝŵŝŶĂƚĞ�ĚĞŵĂŶĚ�ĐŽŶƚƌŽů�ǀĞŶƚŝůĂƚŝŽŶ�ͬ��KϮ�ƐĞŶƐŽƌƐ͕�ŝĨ�ĂƉƉůŝĐĂďůĞ��
ϱ͘� �ŽǁŶƐŝǌĞ�ŽƵƚƐŝĚĞ�Ăŝƌ�ŝŶƚĂŬĞƐ�ĂŶĚ�ƌĞƐƉĞĐƚŝǀĞ�ĚƵĐƚǁŽƌŬ͘�
ϲ͘� �ŽǁŶƐŝǌĞ�Žƌ�ĞůŝŵŝŶĂƚĞ�ŐĞŶĞƌĂůͲĞǆŚĂƵƐƚ�ĨĂŶƐ͘��
ϳ͘� >ĞǀĞƌĂŐĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ĞǆŝƐƚŝŶŐ�ďĂƐĞ�ďƵŝůĚŝŶŐ�ǀĞŶƚŝůĂƚŝŽŶ�ƐǇƐƚĞŵƐ�ŝŶ�ůŝĞƵ�ŽĨ�ŝŶƐƚĂůůŝŶŐ�ŶĞǁ�ǀĞŶƚŝůĂƚŝŽŶ�

ƐǇƐƚĞŵƐ͘���

�ĞƐŝŐŶ�/ŶƚĞŐƌĂƚŝŽŶ�
,>Z�ŵŽĚƵůĞƐ�ĐĂŶ�ďĞ�ĞĂƐŝůǇ�ŝŶƚĞŐƌĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�Ăŝƌ�ŚĂŶĚůŝŶŐ�ƵŶŝƚƐ͘�ZĞĨĞƌ�ƚŽ�ƚŚĞ�,>Z�dĞĐŚŶŽůŽŐǇ��ĞƐŝŐŶ�
'ƵŝĚĞ�;ƉƌŽǀŝĚĞĚ�ĞůĞĐƚƌŽŶŝĐĂůůǇͿ͘��
�
WƌŽũĞĐƚ�ƐƉĞĐŝĨŝĐ�ŝŶƚĞŐƌĂƚŝŽŶ�ƐŬĞƚĐŚĞƐ�ĂŶĚ�ƉƌŽƉŽƐĞĚ�ůĂǇŽƵƚ�ŽĨ�,>Z�ŵŽĚƵůĞƐ�ŝŶ�ŵĞĐŚĂŶŝĐĂů�ƌŽŽŵƐ�ĐĂŶ�ďĞ�
ƉƌŽǀŝĚĞĚ�ƵƉŽŶ�ĨƵƌƚŚĞƌ�ƌĞƋƵĞƐƚ͘

�ĚĚŝƚŝŽŶĂů��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�
ϭ͘� >����ƉŽŝŶƚƐ�ǀŝĂ�ƉŝůŽƚ�ĐƌĞĚŝƚ��YƉĐϭϮϰ�;ϲ�ƉŽŝŶƚƐ�ĂǀĂŝůĂďůĞͿ�н�ĂĚĚŝƚŝŽŶĂů�ƉŽŝŶƚƐ�ĨƌŽŵ�ĞŶĞƌŐǇ�ĐŽƐƚ�ƐĂǀŝŶŐƐ

ǀŝĂ�KƉƚŝŵŝǌĞ��ŶĞƌŐǇ�WĞƌĨŽƌŵĂŶĐĞ�ĐƌĞĚŝƚ�;ƵƉ�ƚŽ�ϲ�ĂǀĂŝ hƉ�ƚŽ�ϭϮ�ƉŽŝŶƚƐ�ƚŽƚĂů͘��
Ă͘� >����ĐŽƐƚ�ƐĂǀŝŶŐƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŶŽƚ�ŚĂǀŝŶŐ�ƚŽ�ƉƵƌƐƵĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐƌĞĚŝƚƐ�ǁŚĞŶ�ĐŽŵƉůǇŝŶŐ�

ǁŝƚŚ��YƉĐϭϮϰ͗��
ŝ͘� �ŶŚĂŶĐĞĚ�/ŶĚŽŽƌ��ŝƌ�YƵĂůŝƚǇ�^ƚƌĂƚĞŐŝĞƐ͕
ŝŝ͘� /ŶĚŽŽƌ��ŝƌ�YƵĂůŝƚǇ��ƐƐĞƐƐŵĞŶƚ͕�
ŝŝŝ͘� �ŽŶƐƚƌƵĐƚŝŽŶ�/�Y DĂŶĂŐĞŵĞŶƚ�WůĂŶ͕��
ŝǀ͘� >Žǁ��ŵŝƚƚŝŶŐ�DĂƚĞƌŝĂůƐ�

ď͘� dŚĞ�ĂďŽǀĞ�ĂŶĂůǇƐŝƐ�ŵĂǇ�ďĞ�ƌĞĨŝŶĞĚ�ƚŽ�ĂůŝŐŶ�ǁŝƚŚ�>����ƉĐϭϮϰ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘
�
Ϯ͘� �ŶŶƵĂů�ŽƉĞƌĂƚŝŽŶĂů�ͬ�ĞŶĞƌŐǇ�ĐŽƐƚ�ƐĂǀŝŶŐƐ�;ŝŶ�ĚŽůůĂƌƐͿ�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ďĂƐĞĚ�ŽŶ�ĞǆƉĞĐƚĞĚ�ďƵŝůĚŝŶ

ŽƉĞƌĂƚŝŶŐ�ŚŽƵƌƐ͕�ŽĐĐƵƉĂŶĐǇ�ƉƌŽĨŝůĞƐ͕�ĞŶĞƌŐǇ�ƵƚŝůŝƚǇ�ƌĂƚĞƐ͕�ĞŶĞƌŐǇ�ŵŽĚĞůŝŶŐ�ƌĞƐƵůƚƐ͕�ĂŶĚ�ƐĞǀĞƌĂů�ŽƚŚĞƌ�
ƉĂƌĂŵĞƚĞƌƐ�ŶŽƚ�ĐŽǀĞƌĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘�

�
ϯ͘� hƚŝůŝƚǇ�ƌĞďĂƚĞ�ŝŶĐĞŶƚŝǀĞƐ�ŵĂǇ�ďĞ�ĂǀĂŝůĂďůĞ�ƚŽ�ŽĨĨƐĞƚ�ĨŝƌƐƚ�ĐŽƐƚƐ�ŽĨ�,>Z�ŵŽĚƵůĞƐ͘���
�
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Appendix A: HLR Technology Overview 

�
dŚĞ�,>Z�ƵŶŝƚ�ŝƐ�Ă�ƐŵĂƌƚ�ƐĐƌƵďďĞƌ�ǁŝƚŚ�ƵŶŝƋƵĞ�Ăŝƌ�ĐůĞĂŶŝŶŐ�ĂŶĚ�ƐĞŶƐŝŶŐ�ĐĂƉĂďŝůŝƚŝĞƐ͘� /ƚ�ŝŶĐůƵĚĞƐ�ƉĂƚĞŶƚĞĚ�
�KϮ͕�ĨŽƌŵĂůĚĞŚǇĚĞ͕�ĂŶĚ�ǀŽůĂƚŝůĞ�ŽƌŐĂŶŝĐ�ĐŽŵƉŽƵŶĚ�;sK�Ϳ�ƐŽƌďĞŶƚƐ�ŚŽƵƐĞĚ�ŝŶ�ƉƌŽƉƌŝĞƚĂƌǇ� ĐĂƌƚƌŝĚŐĞƐ͖�Ă�
ŚĞĂƚŝŶŐ� ĞůĞŵĞŶƚ� ĨŽƌ� ƌĞŐĞŶĞƌĂƚŝŽŶ͖� ƚǁŽ� ƐŵĂůů� ĨĂŶƐ� ĨŽƌ� ƌĞŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ� ƐŽƌƉƚŝŽŶ͖�ĂŶĚ� Ă�ƐĞƚ�ŽĨ� ƐĞŶƐŽƌƐ�
ŵĞĂƐƵƌŝŶŐ� ƚĞŵƉĞƌĂƚƵƌĞ͕� ƌĞůĂƚŝǀĞ�ŚƵŵŝĚŝƚǇ͕� ĐĂƌďŽŶ� ĚŝŽǆŝĚĞ͕� ĂŶĚ� ǀŽůĂƚŝůĞ� ŽƌŐĂŶŝĐ� ĐŽŵƉŽƵŶĚƐ� ŽĨ� ƌĞƚƵƌŶ͕�
ƐƵƉƉůǇ͕�ƚƌĞĂƚĞĚ �͕ĂŶĚ�ƌĞŐĞŶĞƌĂƚĞĚ�Ăŝƌ͘�dŚĞ�,>Z�ƐǇƐƚĞŵ�ŝŶƚĞƌƉƌĞƚƐ�ƚŚĞ�ŽƵƚƉƵƚ�ŽĨ�ƚŚĞƐĞ�ƐĞŶƐŽƌƐ�ƵƐŝŶŐ�ĐŽŶƚƌŽů�
ĂůŐŽƌŝƚŚŵƐ�ƚŽ�ĂĐƚŝǀĞůǇ�ĂŶĚ�ĂƵƚŽŵĂƚŝĐĂůůǇ�ŵĂŶĂŐĞ�ƚŚĞ�ŽƵƚƐŝĚĞ�Ăŝƌ͕ ,s���ůŽĂĚ͕�ĂŶĚ�ŝŶĚŽŽƌ�Ăŝƌ�ƋƵĂůŝƚǇ͘�&ŝŐƵƌĞ�
ϭ�ĐŽŵƉĂƌĞƐ�ĐŽŶǀĞŶƚŝŽŶĂů�Ăŝƌ�ŚĂŶĚůŝŶŐ� ƚŽ�,>Z�ƐǇƐƚĞŵ�Ăŝƌ�ŚĂŶĚůŝŶŐ͘��Ɛ�ƐŚŽǁŶ�ŝŶ�ƚŚĞ�ĨŝŐƵƌĞ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ͕�
ĚƵƌŝŶŐ�ŶŽƌŵĂů�ŽƉĞƌĂƚŝŽŶ͕�Ă�ĨƌĂĐƚŝŽŶ�ŽĨ�ƚŚĞ�ƌĞƚƵƌŶ�ĂŝƌƐƚƌĞĂŵ�ŝƐ�ĚŝƌĞĐƚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐŽƌďĞŶƚ�ĐĂƌƚƌŝĚŐĞƐ�ƚŽ�
ƌĞŵŽǀĞ� ĐŽŶƚĂŵŝŶĂŶƚƐ� ŽĨ� ĐŽŶĐĞƌŶ͘� dŚĞ� ƐŽƌďĞŶƚ� ĐĂƌƚƌŝĚŐĞƐ� ĂƵƚŽŵĂƚŝĐĂůůǇ� ƌĞŐĞŶĞƌĂƚĞ͕� ƌĞůĞĂƐŝŶŐ� ƚŚĞ�
ĐĂƉƚƵƌĞĚ�ĐŽŶƚĂŵŝŶĂŶƚƐ�ĂŶĚ�ƉĞƌĨŽƌŵŝŶŐ�Ă�ƐĞůĨͲĐůĞĂŶŝŶŐ�ƉƌŽĐĞƐƐ͘��ƵƌŝŶŐ�ƚŚĞ�ƌĞŐĞŶĞƌĂƚŝŽŶ�ĐǇĐůĞ͕�ƚŚĞ�,>Z�
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*Vot = Voz for single-zone systems

Limit (Cbz) Exposure Period

75-70-0 55% 140 µg/mᶾ Chronic

67-64-1 55% 1200 µg/mᶾ Chronic

71-43-2 87% 3 µg/mᶾ 8-hr

124-38-9 57% 1200 ppm Chronic

75-09-2 55% 400 µg/mᶾ Chronic

50-00-0 55% 33 µg/mᶾ Acute

91-20-3 70% 9 µg/mᶾ Chronic

108-95-2 77% 10 µg/mᶾ Chronic

- 75% 12 µg/mᶾ

127-18-4 55% 35 µg/mᶾ Chronic

108-88-3 52% 300 µg/mᶾ 1-hr

71-55-6 55% 1000 µg/mᶾ Intermediate

108-83-3, 95-47-6, and 
106-42-3

60% 500 µg/mᶾ Chronic

10028-15-6 70% 70 ppb

630-08-0 57% 9 ppm

Space Breathing Zone Contaminant Concentration

Required Zone Outdoor Airflow

breathing

zone

Subscript: r

cleaning flow factor 

design flow reduction factor

contaminant generation rate or strength (µg/hr)

recirculation flow factor

outdoor

return

ASHRAE Standard 62.1 - 2016 Section 6.3 Indoor Air Quality (IAQ) Procedure

3rd Floor

Ventilation System Schematic - Variable Air Volume System

Area (ft2) 24,842 Number of people 260

Definition

Ef

V
C
Ez zone air distribution effectiveness

outside air CFM required 1,578

volumetric flow (CFM)

contaminant concentration (µg/m3)

# of HLRs 1

Symbol or Subscript

X
HLR efficiency (%)

Fr

N
R

Subscript: o 

Subscript: b
Subscript: z

Xylene, total NAAQS, LEED IAQP 

Formaldehyde CARB; LEED IAQP 

Acetone ATSDR MRL 

Benzene CA OEHHA REL

Cognizant Authority Reference

Acetaldehyde LEED IAQP 

NAAQS

Naphthalene ATSDR MRL 

Tetrachloroethylene (PCE) ATSDR MRL 

877 µg/h

323 µg/h

14424 µg/h

13847 µg/h

only applicable in case of a source or outdoor 
source

Carbon monoxide

✅
✅

✅

✅

✅

✅

✅

✅
✅

✅
✅

✅
✅

Ozone NAAQS

Trichloroethane (TCE) ATSDR MRL 

Toluene CA OEHHA REL; LEED IAQP 

Phenol CA OEHHA REL; LEED IAQP 

PM2.5

NAAQS

86546 µg/h

0 ug/h

Air Cleaning Efficiency 
(Ef)

Contaminant Strength Reference

(Wu et al., 2011; Hodgson and Levin, 2003)

(Wu et al., 2011; Hodgson et al., 2012)

(Wu et al., 2011)

(ASHRAE Standard 62.1-2013)

(Wu et al., 2011; Hodgson and Levin, 2003)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

Contaminant Strength (N)

(Wu et al., 2011)

(Wu et al., 2011; Hodgson and Levin, 2003)

277 µg/h

12809 µg/h

only applicable in case of a source or outdoor 
source

Contaminant Compliance

✅
✅

CAS Number

CA OEHHA REL2723 µg/hDichloromethane

40273 µg/h

87008 µg/h

485 µg/h

6873984000 µg/hCO2 LEED IAQP 

>80% of occupants

Steady State Mass Balance Analysis

Air Cleaning Efficiency References:
Percentage of satsified  Building Occupants:
Design Approach:

General Notes

Hygieia Sciences for CO2, RTI International for all other contaminants 

Contaminant of Concern
Contaminant Target Concentration

௕௭ܥ =
ܰ + ௭ܧ ௢ܸ௭ܥ௢

)௭ܧ ௢ܸ௭ + ௥ܴܨܺ ௥ܸܧ௙)

௢ܸ௭ =
ܰ − ௥ܴܨ௭ܺܧ ௥ܸܧ௙ܥ௕௭

௕௭ܥ)௭ܧ + (௢ܥ
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=RQH�1DPH =RQH�1XPEHU 2FFXSDQF\�&DWHJRU\
=RQH�)ORRU�

$UHD
=RQH�

3RSXODWLRQ

=RQH�$LU�
'LVWULEXWLRQ�
(IIHFWLYHQHVV

3ULPDU\�=RQH�
$LUIORZ

=RQH��,$43�
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>IW�@ >SHRSOH@ >&)0@ >&)0@

tŽƌŬ��ƌĞĂ�ϭ� ϭ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϯϭϮ ϴ Ϭ͘ϴ ϮϮϯ ϳϯ
tŽƌŬ��ƌĞĂ�Ϯ� Ϯ KĨĨŝĐĞ�ƐƉĂĐĞ� ϮϰϯϬ ϭϴ Ϭ͘ϴ ϰϰϮ ϭϰϱ
tŽƌŬ��ƌĞĂ�ϯ� ϯ KĨĨŝĐĞ�ƐƉĂĐĞ� Ϯϱϯϱ ϭϴ Ϭ͘ϴ ϰϱϰ ϭϰϵ
tŽƌŬ��ƌĞĂ�ϰ� ϰ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϮϳϱ ϴ Ϭ͘ϴ Ϯϭϴ ϳϮ
tŽƌŬ��ƌĞĂ�ϱ� ϱ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϰϯϬ ϭϯ Ϭ͘ϴ Ϯϴϯ ϵϯ
tŽƌŬ��ƌĞĂ�ϲ� ϲ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϲϰϬ ϭϲ Ϭ͘ϴ ϯϯϱ ϭϭϬ
tŽƌŬ��ƌĞĂ�ϳ� ϳ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϬϵϱ ϭϮ Ϭ͘ϴ Ϯϯϲ ϳϳ
tŽƌŬ��ƌĞĂ�ϴ� ϴ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϰϯϱ ϭϯ Ϭ͘ϴ Ϯϴϯ ϵϯ
tŽƌŬ��ƌĞĂ�ϵ� ϵ KĨĨŝĐĞ�ƐƉĂĐĞ� ϱϮϱϱ ϰϬ Ϭ͘ϴ ϵϲϲ ϯϭϳ
�ŽŵŵŽŶ��ƌĞĂ� ϭϬ �ƌĞĂŬƌŽŽŵƐ� ϭϰϳϬ ϴ Ϭ͘ϴ ϰϬϲ ϭϯϯ
KĨĨŝĐĞƐ� ϭϭ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϭϬ ϯ Ϭ͘ϴ ϰϭ ϭϯ
KĨĨŝĐĞƐ� ϭϮ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϭϬ ϯ Ϭ͘ϴ ϰϭ ϭϯ
KĨĨŝĐĞƐ� ϭϯ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϰϱ ϲ Ϭ͘ϴ ϳϯ Ϯϰ
KĨĨŝĐĞƐ� ϭϰ KĨĨŝĐĞ�ƐƉĂĐĞ� ϯϲϬ ϳ Ϭ͘ϴ ϭϬϲ ϯϱ
KĨĨŝĐĞƐ� ϭϱ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϭϬ Ϯ Ϭ͘ϴ ϯϭ ϭϬ
DĞĞƚŝŶŐ�ZŽŽŵ� ϭϲ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϯϬ ϰ Ϭ͘ϴ ϱϮ ϭϳ
�ůĞĐƚƌŝĐĂů�ZŽŽŵ� ϭϳ KĐĐƵƉŝĂďůĞ�ƐƚŽƌĂŐĞ�ƌŽŽŵƐ�ĨŽƌ�ĚƌǇ ϮϬϬ Ϭ Ϭ͘ϴ Ϯϯ ϴ
tĂƐŚƌŽŽŵ� ϭϴ �ƌĞĂŬƌŽŽŵƐ� ϮϴϬ ϯ Ϭ͘ϴ ϵϭ ϯϬ
:ĂŶŝƚŽƌΖƐ��ůŽƐĞƚ� ϭϵ KĐĐƵƉŝĂďůĞ�ƐƚŽƌĂŐĞ�ƌŽŽŵƐ�ĨŽƌ�ĚƌǇ ϰϱ Ϭ Ϭ͘ϴ ϱ Ϯ
KĨĨŝĐĞƐ� ϮϬ KĨĨŝĐĞ�ƐƉĂĐĞ� Ϯϰϱ ϲ Ϭ͘ϴ ϴϰ Ϯϴ
DĞĞƚŝŶŐ�ZŽŽŵ� Ϯϭ KĨĨŝĐĞ�ƐƉĂĐĞ� ϯϴϱ ϭϬ Ϭ͘ϴ ϭϯϳ ϰϱ
KĨĨŝĐĞƐ� ϮϮ KĨĨŝĐĞ�ƐƉĂĐĞ� ϯϯϬ ϲ Ϭ͘ϴ ϵϯ ϯϭ
tĂƐŚƌŽŽŵ� Ϯϯ �ƌĞĂŬƌŽŽŵƐ� ϯϮϱ ϯ Ϭ͘ϴ ϭϬϭ ϯϯ
KĨĨŝĐĞƐ� Ϯϰ KĨĨŝĐĞ�ƐƉĂĐĞ� ϯϱϱ ϴ Ϭ͘ϴ ϭϭϱ ϯϴ
KĨĨŝĐĞƐ� Ϯϱ KĨĨŝĐĞ�ƐƉĂĐĞ� Ϯϰϱ ϲ Ϭ͘ϴ ϴϰ Ϯϴ
KĨĨŝĐĞƐ� Ϯϲ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϭϬ ϯ Ϭ͘ϴ ϰϭ ϭϯ
KĨĨŝĐĞƐ� Ϯϳ KĨĨŝĐĞ�ƐƉĂĐĞ� ϭϭϬ ϯ Ϭ͘ϴ ϰϭ ϭϯ
KĨĨŝĐĞƐ� Ϯϴ KĨĨŝĐĞ�ƐƉĂĐĞ� ϮϮϬ ϱ Ϭ͘ϴ ϳϮ Ϯϰ
DĞĞƚŝŶŐ�ZŽŽŵ� Ϯϵ KĨĨŝĐĞ�ƐƉĂĐĞ� ϯϴϱ ϭϬ Ϭ͘ϴ ϭϯϳ ϰϱ
KĨĨŝĐĞƐ� ϯϬ KĨĨŝĐĞ�ƐƉĂĐĞ� ϮϯϬ ϲ Ϭ͘ϴ ϴϮ Ϯϳ
DĞĞƚŝŶŐ�ZŽŽŵ� ϯϭ KĨĨŝĐĞ�ƐƉĂĐĞ� ϯϳϱ ϭϬ Ϭ͘ϴ ϭϯϲ ϰϱ
:ĂŶŝƚŽƌΖƐ��ůŽƐĞƚ� ϯϮ KĐĐƵƉŝĂďůĞ�ƐƚŽƌĂŐĞ�ƌŽŽŵƐ�ĨŽƌ�ĚƌǇ ϰϱ Ϭ Ϭ͘ϴ ϱ Ϯ
tĂƐŚƌŽŽŵ� ϯϯ �ƌĞĂŬƌŽŽŵƐ� ϭϭϱ Ϯ Ϭ͘ϴ ϰϱ ϭϱ

����� ��� ���� ����

'HVLJQ�6\VWHP�3RSXODWLRQ

3RSXODWLRQ�'LYHUVLW\

1XPEHU�RI�=RQHV

3ULPDU\�$LU�)ORZ�

=RQH�'HVLJQ�,$43�2XWVLGH�$LU

1XPEHU�RI�+/5V�

,$43�2XWGRRU�,QWDNH�

6WHDG\�6WDWH�&2��&RQFHQWUDWLRQ��SSP�

7RWDOV


