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Introduction 
ZĞŐŝŽŶĂů�^D�Ɛ͛�ĂƐƐŽĐŝĂƟŽŶƐ�ŽŌĞŶ�ƌĞĐĞŝǀĞ�ĐůĂŝŵƐ�ĨƌŽŵ�ƚŚĞŝƌ��ƐƐŽĐŝĂƚĞƐ�ŽŶ�ƚŚĞ�ŚŝŐŚ�ĐŽƐƚ�ŽĨ�ƚŚĞ�
ĞŶĞƌŐǇ�ƌĞƋƵĞƐƚĞĚ�ĨŽƌ�ƚŚĞŝƌ�ƉƌŽĐĞƐƐĞƐ͕�ďƵƚ�ƚŚĞ�ƐƵŐŐĞƐƟŽŶ�ŽĨ�ŝŵƉůĞŵĞŶƟŶŐ�ĂŶ�ĞŶĞƌŐǇ�ĂƵĚŝƚ�ŝƐ�
ŽŌĞŶ�ŶŽƚ�ƐĞƚ�ŝŶ�ĂĐƟŽŶ�ĚƵĞ�ƚŽ�ǀĂƌŝŽƵƐ�ƌĞĂƐŽŶƐ͗

x� hŶǁŝůůŝŶŐŶĞƐƐ�ƚŽ�ƐƉĞŶĚ�ŵŽŶĞǇ�ĨŽƌ�ĂŶ�ĞŶĞƌŐǇ�ĂƵĚŝƚ�ǁŝƚŚŽƵƚ�ĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚ͖

x� tŽƌƌŝĞƐ�ŽŶ�ůĞĂŬƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞŐĂƌĚŝŶŐ�ƉƌŽĐĞƐƐ�ĨĞĂƚƵƌĞƐ�;ĐŽŶĮĚĞŶƟĂůŝƚǇ�ůĞĂŬĂŐĞƐͿ͖

x� >ĂĐŬ�ŽĨ�ĮŶĂŶĐĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ĨƵƚƵƌĞ�ŝŶǀĞƐƚŵĞŶƚƐ�ŽŶ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ͘

dŚĞ�ƉƌŽũĞĐƚ�ŽďũĞĐƟǀĞ� ŝƐ� ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĂƚ�Ă�ŵŽƌĞ�ĞīĞĐƟǀĞ�ƐŽůƵƟŽŶ� ŝƐ�ƉŽƐƐŝďůĞ�ĂŶĚ�ƉƌĂĐ-

ƟĐĂďůĞ͕� ƉƌŽǀŝĚĞĚ� ƚŚĂƚ� ƚŚĞ� ƐŽůƵƟŽŶ� ŝƐ� ĨŽƵŶĚ� ũŽŝŶƚůǇ� ďǇ� ƐĞǀĞƌĂů� ^D�Ɛ͛� ĂƐƐŽĐŝĂƟŽŶƐ͕� ŝŶ� ƐĞǀĞƌĂů�
ĐŽƵŶƚƌŝĞƐ�ĐŚĂƌĂĐƚĞƌŝƐĞĚ�ďǇ�ƐŝŵŝůĂƌ�ĚŝĸĐƵůƟĞƐ�;ŽƉĞƌĂƟŶŐ�ĂƐ�Ă�ƌĞŐŝŽŶĂů�ƐĐĂůĞ�ƉƌŽũĞĐƚ͕�ŶĂŵĞůǇ�ŝŶ�
�ĞŶƚƌĂů��ƵƌŽƉĞͿ͘

dŚĞ�ĞǆƉĞĐƚĞĚ�ŽƵƚƉƵƚ�ŝƐ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�at least 50 energy audits per region͕�ĚĞǀĞůŽƉĞĚ�ĂĐ-

ĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ŵĞƚŚŽĚŽůŽŐǇ͕ �ŽƉĞƌĂƚĞĚ�ďǇ�ƚƌĂŝŶĞĚ�ƉƌŽĨĞƐƐŝŽŶĂů�ƐƚĂī͘

dŚĞ�ŵĞƚŚŽĚŽůŽŐǇ�ŝƐ�ďĂƐĞĚ�ŽŶ͗

x� ,ŽƌŝǌŽŶƚĂů�ĂƉƉƌŽĂĐŚ͕�ĐŽǀĞƌŝŶŐ�ŵĂŶǇ�ŝŶĚƵƐƚƌŝĂů�ƐĞĐƚŽƌƐ͖

x� Two-step�ĂƵĚŝƚ͘

x� hƐĞ�ŽĨ�ĞǆŝƐƟŶŐ�ǁĞůů�ĞǆƉĞƌŝĞŶĐĞĚ�manuals on energy audit�ŝŶ�ŝŶĚƵƐƚƌǇ�;ĨŽƌ�ĞǆĂŵƉůĞ�ƚŚĞ�
�,�E'��ŵĂŶƵĂůͿ͖

�ƉƉůŝĐĂƟŽŶ�ŽĨ� ƚĞƐƚĞĚ� ƚƌĂŝŶŝŶŐ�ƉĂĐŬĂŐĞƐ� ;ĨŽƌ�ĞǆĂŵƉůĞ�ƵƐŝŶŐ� ƚŚĞ��,�E'��ĞǆƉĞƌŝĞŶĐĞ�ŽŶ�ƉƌĞͲ
ĐŚĞĐŬƐ͕�Žƌ�ƚŚĞ��E&KZ���ƚƌĂŝŶŝŶŐ�ĞǆƉĞƌŝĞŶĐĞ�ŝŶ�ďƵŝůĚŝŶŐƐͿ͖

hƐĞ�ŽĨ�ƚŚĞ�ďĞŶĐŚŵĂƌŬƐ�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ďǇ�ƚŚĞ�ϯϱ��Z�&Ɛ�ŵĂŶƵĂůƐ�ŽĨ�/WW��;ǁǁǁ͘ĞŝƉƉĐď͘ũƌĐ͘ĞƐͿ͕�
ƚƌĂŶƐůĂƟŶŐ�ĂŶĚ�ĂĚĂƉƟŶŐ�ƚŚĞ�ƐĞĐƚŽƌĂů�ďĞŶĐŚŵĂƌŬ�ǀĂůƵĞƐ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ĞĂĐŚ�ƚĞĐŚŶŽůŽŐǇ�ĨŽƌ�ƵƐĞ�
ďǇ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ͖

hƐŝŶŐ�ĞǆŝƐƟŶŐ�ĂŶĚ�ĂǀĂŝůĂďůĞ�ƚĞĐŚŶŝĐĂů�ƚŽŽůƐ͕�ƚŚĞ�ƉƌŽũĞĐƚ�ĐŽŶĐĞŶƚƌĂƚĞƐ�ŽŶ�ŽƌŐĂŶŝƐĂƟŽŶĂů�ĂƐƉĞĐƚƐ͕�
ĚĞǀĞůŽƉŝŶŐ�ǁĞůů�ƚĂƌŐĞƚĞĚ�ƉƌŽŵŽƟŽŶĂů�ĐĂŵƉĂŝŐŶƐ͕�ĂŶĚ�ĂĐĐŽŵƉĂŶǇŝŶŐ�ĮŶĂŶĐŝĂů�ƉĂĐŬĂŐĞƐ�ƚŽ�ĂƐ-
ƐŝƐƚ�ĞŶƚƌĞƉƌĞŶĞƵƌƐ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ƉŚĂƐĞ͘�WĂƌĂůůĞů�ĐŽŶƚĂĐƚƐ�ĂƌĞ�ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�
�^�KƐ�ĐĂƉĂďůĞ�ŽĨ�ŽīĞƌŝŶŐ�ƚƵƌŶͲŬĞǇ�ƐŽůƵƟŽŶƐ�ƉĂŝĚ�ǁŝƚŚ�ƚŚĞ�ƐĂǀĞĚ�ĞŶĞƌŐǇ�ĂŶĚ�ƌĞŐŝŽŶĂů�ŐŽǀĞƌŶ-

ŵĞŶƚ�ƚŽ�ƌĞŝŶĨŽƌĐĞ�ŐƵĂƌĂŶƚĞĞ�ĨƵŶĚƐ�ĨŽƌ�^D�Ɛ͘

�Ɛ�ƚŚĞ�ƉƌŽũĞĐƚ�ǁĂŶƚƐ�ƚŽ�ƐĞƚ�ƵƉ�Ă�ƐƵƐƚĂŝŶĂďůĞ�ƐǇƐƚĞŵ͕�ůĂƐƟŶŐ�ďĞǇŽŶĚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͕�
ƚŚĞ�/���ĐŽŶƚƌŝďƵƟŽŶ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ƐƚĂƌƚ�ƵƉ�ĐŽƐƚƐ�ŽŶůǇ�;ƚƌĂŝŶŝŶŐ͕�ĚŽĐƵŵĞŶƚĂƟŽŶ͕�ŵĞƚŚŽĚƐ͕�ĞǆƚĞƌŶĂů�
ĂƐƐŝƐƚĂŶĐĞ͕�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ĞǀĂůƵĂƟŽŶͿ͕�ǁŚŝůĞ�ƚŚĞ�ƐŝŵƉůŝĮĞĚ�;ĮƌƐƚ�ƐƚĞƉͿ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�ĂƌĞ�ƵŶĚĞƌ�
ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĂŶĚ�ĐŽƐƚ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ƚŚĞŵƐĞůǀĞƐ͕�ǁŚŽ�ǁŝůů�ƵƐĞ�ƚŚĞƐĞ�ĂƵĚŝƚƐ�ĂƐ�Ă�ƉƌŽ-

ŵŽƟŽŶĂů�ƚŽŽů͘�
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dŚŝƐ�ĂƉƉƌŽĂĐŚ�ƌĞŵŽǀĞƐ�ƚŚĞ�ĮƌƐƚ�ŽďƐƚĂĐůĞ�ŝĚĞŶƟĮĞĚ�ĂďŽǀĞ͘���ĐŽŶĮĚĞŶƟĂůŝƚǇ�ĂŐƌĞĞŵĞŶƚ�ŝƐ�ƐŝŐŶĞĚ͕�
ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ�ĐŽĚĞ�ŽĨ�ĐŽŶĚƵĐƚ͕�ƚŚƵƐ�ƌĞŵŽǀŝŶŐ�ƚŚĞ�ƐĞĐŽŶĚ�ďĂƌƌŝĞƌ͘ �dŚĞ�ĮŶĂŶĐŝĂů�
ƉĂĐŬĂŐĞƐ͕�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƌĞŐŝŽŶƐ͕�ǁŝůů�ƌĞŵŽǀĞ�ƚŚĞ�ƚŚŝƌĚ�ŽďƐƚĂĐůĞ͘�
dŚĞ�ĐŽŵƉĞƟƟǀĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ŚĂǀŝŶŐ�ƉĞƌĨŽƌŵĞĚ�ƚŚĞ�ĨƌĞĞͲŽĨͲĐŽƐƚ�ƐŝŵƉůŝĮĞĚ�
ĞŶĞƌŐǇ�ĂƵĚŝƚ�ĐŽŵƉĞŶƐĂƚĞƐ�ůĂƌŐĞůǇ�ƚŚĞ�ƌŝƐŬ�ŽĨ�ůŽƐŝŶŐ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ĂƵĚŝƚĞĚ�ĐůŝĞŶƚƐ͘



Scoping 
dŚĞ��Z�^D��,ĂŶĚďŽŽŬ�ŝƐ�ĐŽŶĐĞŝǀĞĚ�ĂƐ�Ă�ƚŽŽů�ĨŽƌ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ǁŚŝůĞ�ǀŝƐŝƟŶŐ�ƚŚĞ�ĐůŝĞŶƚ Ɛ͛�
ƉƌĞŵŝƐĞƐ͕�ĂŶĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ĚŝĂŐŶŽƐŝƐ�ƉŚĂƐĞƐ͘�

dŚĞ�,ĂŶĚďŽŽŬ�ŝƐ�ĨŽĐƵƐĞĚ�ŽŶ�^ŵĂůů�ĂŶĚ�DĞĚŝƵŵ��ŶƚĞƌƉƌŝƐĞƐ�;^D�ƐͿ͕�ǁŚŝĐŚ�ĚŽ�ŶŽƚ�ŚĂǀĞ�ĂŶ�ŝŶƚĞƌ-
ŶĂů�ƐƉĞĐŝĂůŝƐƚ�ĨŽƌ�ĞŶĞƌŐǇ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ŶĞĞĚ�ĂŶ�ĞǆƚĞƌŶĂů�ƐƵƉƉŽƌƚ�ŶŽƚ�ŽŶůǇ�ĨŽƌ�ƚŚĞ�ĚŝĂŐŶŽƐƟĐƐ�
ďƵƚ�ĂůƐŽ�ĨŽƌ�ĚĞƐŝŐŶŝŶŐ�ƚŚĞ�ŵĂŝŶ�ŵĞĂƐƵƌĞƐ͕�ƐĞůĞĐƟŶŐ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ƐƵƉƉůŝĞƌƐ�ĂŶĚ�ƐƵƉĞƌǀŝƐĞ�ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ�ǁŽƌŬƐ͘

dŚĞ�ƚǁŽͲƉŚĂƐĞ�ĂƉƉƌŽĂĐŚ�ƉƌŽƉŽƐĞĚ�ďǇ�ƚŚĞ��Z�^D��ƉƌŽũĞĐƚ�ƌĞƋƵŝƌĞƐ�ƐŽŵĞ�ƐƉĞĐŝĮĐ�ƐŬŝůůƐ͗

x� ZĞĂůŝƐŝŶŐ� ĚƵƌŝŶŐ� Ă� ƐŚŽƌƚ� ͞ǁĂůŬͲƚŚŽƵŐŚ͟� ŝŶ� ƚŚĞ� ĨĂĐƚŽƌǇ� ƚŚĞ�ŵĂŝŶ� ĞůĞŵĞŶƚƐ� ůĞĂĚŝŶŐ� ƚŽ�
ƐŽŵĞ�ƐŝŵƉůĞ�ŵĞĂƐƵƌĞƐ�Ăƚ�ǌĞƌŽͲ�Žƌ�ůŽǁͲĐŽƐƚ͕�ƚŽ�ďĞ�ŝŵŵĞĚŝĂƚĞůǇ�ƌĞĂůŝƐĞĚ͕�ĂŶĚ�ƐŽŵĞ�ŵŽƌĞ�
ƌĞůĞǀĂŶƚ�ŝŶǀĞƐƚŵĞŶƚƐ�ƚŽ�ďĞ�ŵŽƌĞ�ĐĂƌĞĨƵůůǇ�ƉůĂŶŶĞĚ͘

x� dŽ�ƉƌŽĚƵĐĞ� Ă� ƵƐĞƌͲĨƌŝĞŶĚůǇ� ƌĞƉŽƌƚ� ĐŽŶƚĂŝŶŝŶŐ� ƚŚĞ� ĂďŽǀĞ�ŵĞŶƟŽŶĞĚ� ƐƵŐŐĞƐƟŽŶƐ� ŝŶ� Ă�
ƐŚŽƌƚ�ƟŵĞ�ĂŌĞƌ�ƚŚĞ�ŽŶͲƐŝƚĞ�ǀŝƐŝƚ͘

x� WĞƌĨŽƌŵŝŶŐ͕�ǁŚĞŶ�ƌĞƋƵĞƐƚĞĚ͕�Ă�ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ĐŽƐƚ�ĞīĞĐƟǀĞŶĞƐƐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŵĂŝŶ�
ŝŶǀĞƐƚŵĞŶƚƐ͕�ĐŽƵƉůĞĚ�ǁŝƚŚ�Ă�ĮŶĂŶĐŝĂů�ƉĂĐŬĂŐĞ͕�ďĂƐĞĚ�ĞŝƚŚĞƌ�ŽŶ�Ă�ďĂŶŬ�ůŽĂŶ͕�Ă�ƉƵďůŝĐ�
ůŽǁͲŝŶƚĞƌĞƐƚ�ůŽĂŶ͕�Žƌ�ŽŶ�ĂŶ��^�Ž�ŝŶƚĞƌǀĞŶƟŽŶ͘

x� WƌĞƉĂƌŝŶŐ�ƚŚĞ�ĞƐƐĞŶƟĂů�ĚƌĂǁŝŶŐƐ�ĂŶĚ�ƐƉĞĐŝĮĐĂƟŽŶƐ�ĨŽƌ�ĂƐŬŝŶŐ�ŽīĞƌƐ�ĨŽƌ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�
ĞƋƵŝƉŵĞŶƚ�ĂŶĚ�ŝŶƐƚĂůůĂƟŽŶ͘

x� EĞŐŽƟĂƟŶŐ�ƚŚĞ�ĮŶĂŶĐŝĂů�ƉĂĐŬĂŐĞƐ�ĂŶĚͬŽƌ�ƉƌĞƉĂƌŝŶŐ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ĂƉƉůŝĐĂƟŽŶƐ͘

x� dŽ�ŚĂǀĞ�ƚŚĞ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƐĞůĞĐƟŶŐ�ƚŚĞ�ďĞƐƚ�ŽīĞƌ�ĂŶĚ�ŵŽƟǀĂƚĞ�ƚŚĞ�ĐŚŽŝĐĞ�ƚŽ�ƚŚĞ�ĐƵƐƚŽŵĞƌ͘

x� dŽ�ŚĂǀĞ� ƚŚĞ�ĞǆƉĞƌŝĞŶĐĞ� ĨŽƌ� ƐƵƉĞƌǀŝƐŝŶŐ� ƚŚĞ�ǁŽƌŬƐ�ĚƵƌŝŶŐ� ŝŶƐƚĂůůĂƟŽŶ�ƵƉ� ƚŽ� ƚŚĞ�ĮŶĂů�
ĐŽŵŵŝƐƐŝŽŶŝŶŐ͘

dŚĞ�ŵĂŝŶ�ůŝŵŝƚĂƟŽŶ�ŽĨ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƚŚĂƚ�ŝƚ�ŝƐ�ŶŽƚ�ŶŽƌŵĂůůǇ�ƐƵŝƚĂďůĞ�ĨŽƌ�ďŝŐ�ĞŶƚĞƌƉƌŝƐĞƐ͕�ǁŚŽ�
ĂůƌĞĂĚǇ�ŚĂǀĞ�ƚŚĞŝƌ�ŝŶƚĞƌŶĂů�Žƌ�ŚĂďŝƚƵĂů�ĞǆƚĞƌŶĂů�ĐŽŶƐƵůƚĂŶƚƐ͘



Strategic Approach of the ERASME project
dŚĞ�ŽǀĞƌĂůů�ƐƚƌĂƚĞŐǇ�ƌĞĐŽŵŵĞŶĚĞĚ�ďǇ�ƚŚĞ�ƉƌŽũĞĐƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ĚŝīĞƌĞŶƚ�ŵĞĂ-

ƐƵƌĞƐ�ĨŽƌ�ƐƵƉƉŽƌƟŶŐ�ĂŶ�ĞŶĞƌŐǇ�ŵĂŶĂŐĞŵĞŶƚ�ƉƌŽĐĞƐƐ�ŝŶ�ƚŚĞ�^D�Ɛ͘

dŚĞ�ŵĂŝŶ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚŝƐ�ƐƚƌĂƚĞŐǇ�ĂƌĞ͗

x� KƌŐĂŶŝƐĂƟŽŶ�ŽĨ� ůŽĐĂů�ŵĞĞƟŶŐƐ�ŽĨ�ŐƌŽƵƉƐ�ŽĨ�ĐŽŶĐĞƌŶĞĚ�^D�Ɛ�ĨŽƌ�ƐŚĂƌŝŶŐ�ĞǆƉĞƌŝĞŶĐĞƐ�
ĂŶĚ�ůĞĂƌŶ�ĨƌŽŵ�ŐŽŽĚ�ƉƌĂĐƟĐĞƐ�;ĐĂƐĞ�ƐƚƵĚŝĞƐͿ͖

x� WƌŽĚƵĐƟŽŶ�ŽĨ�Ă�ĚŝǀĞƌƐŝĮĞĚ�ŶƵŵďĞƌ�ŽĨ�ŐƵŝĚĞƐ͕�ĂŝŵĞĚ�Ăƚ�ƐƉĞĐŝĮĐ�ƚŽƉŝĐƐ�ŽĨ�ĐŽŵŵŽŶ�ŝŶƚĞƌ-
ĞƐƚ͕�ůŝŬĞ�ǀĞŶƟůĂƟŽŶ͕�ŵŽƚŽƌƐ�ĂŶĚ�ƉƵŵƉƐ͕�ĞŶĞƌŐǇ�ŵĂŶĂŐĞŵĞŶƚ�ŽƌŐĂŶŝƐĂƟŽŶ͘

x� ^ĞůĞĐƟŽŶ�ŽĨ�ĐĂƐĞ�ƐƚƵĚŝĞƐ�ŽĨ�ƐƵĐĐĞƐƐĨƵů�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�Ă�^D�͕�ƉŽƐ-
ƐŝďůǇ�Ăƚ�ůŽĐĂů�ůĞǀĞů͖

x� ^ŝŵƉůŝĮĞĚ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�Ăƚ�ŶĞĂƌůǇ�ǌĞƌŽ�ĐŽƐƚ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ŵŽƌĞ�ĞǆƚĞŶƐŝǀĞ�ĨĞĂƐŝďŝůŝƚǇ�
ƐƚƵĚŝĞƐ�Ăƚ�Ă�ĮǆĞĚ�ƌĂƚĞ͖

x� WƌŽǀŝĚŝŶŐ�ĐŽŶƟŶƵŝƚǇ�ƚŽ�ƚŚĞ�ůŽĐĂů�ŶĞƚǁŽƌŬ͘

dŚĞ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�Ă�ƐƵĐĐĞƐƐĨƵů�ƐƚƌĂƚĞŐǇ�ĂƌĞ�ƚƌĂŶƐƉĂƌĞŶĐǇ͕ �ĐŽŵƉĞƚĞŶĐĞ�ĂŶĚ�ĐŽŶƟŶƵŝƚǇ͘

dŚĞ� ƚƌĂŶƐƉĂƌĞŶĐǇ�ŵĞĂŶƐ� ƚŽ�ƐƚĂƚĞ�ĐůĞĂƌůǇ�ǁŚŝĐŚ�ƐĞƌǀŝĐĞƐ�ĂƌĞ�ƉƌŽƉŽƐĞĚ�ĂŶĚ�ǁŚŝĐŚ�ĂƌĞ� ƚŚĞ� ŝŶ-

ǀŽůǀĞĚ�ĐŽƐƚƐ͘

dŚĞ�ƐĞƌǀŝĐĞƐ�ƉƌŽǀŝĚĞĚ�ĨƌĞĞͲŽĨͲĐŽƐƚ�ƵŶĚĞƌ�ƚŚĞ��Z�^D��ƉƌŽũĞĐƚ�ĂƌĞ͗

x� ^ƵƉƉůǇ�ŽĨ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�ƐĂǀŝŶŐ�ĞŶĞƌŐǇ�ďǇ�Ă�ĐŚĂŶŐĞ�ŽĨ�ďĞŚĂǀŝŽƵƌ͖

x� dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ƐŝŵƉůŝĮĞĚ�ĞŶĞƌŐǇ�ĂƵĚŝƚ�;ĞŶĞƌŐǇ�ƐƵƌǀĞǇ�Žƌ�ƉƌĞͲĂƵĚŝƚͿ͘

x� ��ƌĞƉŽƌƚ�ŽĨ�ƚŚĞ�ƐŝŵƉůŝĮĞĚ�ĞŶĞƌŐǇ�ĂƵĚŝƚ�ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ĂƌĞĂƐ�ǁŚĞƌĞ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐ�ŵĂǇ�ďĞ�
ŽďƚĂŝŶĞĚ�;ŝŶĐůƵĚŝŶŐ� ůŽǁͲ�Žƌ�ǌĞƌŽͲĐŽƐƚ�ŵĞĂƐƵƌĞƐ�ĂŶĚ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶǀĞƐƚŵĞŶƚƐͿ�ĂŶĚ�
ƚŚĞ�ƉƌŽƉŽƐĂů�ĨŽƌ�ĨƵƌƚŚĞƌ�ƐƚĞƉƐ͕�ǁŝƚŚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƐĞƌǀŝĐĞƐ�ĂŶĚ�ƉƌŝĐĞƐ͘



dŚĞ�ĂĚĚŝƟŽŶĂů�ƐĞƌǀŝĐĞƐ�ŽīĞƌĞĚ�ǁŝƚŚŝŶ�ƚŚĞ��Z�^D��ƉƌŽũĞĐƚ͕�ďĞǇŽŶĚ�ƚŚĞ�ĨƌĞĞͲŽĨͲĐŽƐƚƐ�ƐĞƌǀŝĐĞƐ�
;ĚĞƐĐƌŝďĞĚ�ĂďŽǀĞͿ͕�ĂƌĞ͗

x� ��ĚĞƚĂŝůĞĚ�ĂƵĚŝƚ͕�ǁŝƚŚ�ƚĞĐŚŶŝĐĂů�ĂŶĚ�ĞĐŽŶŽŵŝĐ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ͕ �ĨŽƌ�ƚŚĞ�ƐƵŐŐĞƐƚĞĚ�ĂŶĚ�
ĂƉƉƌŽǀĞĚ�ŝŶǀĞƐƚŵĞŶƚƐ͖

x� dŚĞ� ĮŶĂŶĐŝĂů� ƉĂĐŬĂŐĞƐ� ĂǀĂŝůĂďůĞ� ĨŽƌ� ƐƵƉƉŽƌƟŶŐ� ƚŚĞ� ŝŶǀĞƐƚŵĞŶƚƐ� ;ůŽǁͲŝŶƚĞƌĞƐƚ� ďĂŶŬ�
ůŽĂŶƐ͕�dW&͕ �ƉƵďůŝĐ�ƌĞǀŽůǀŝŶŐ�ĨƵŶĚƐͿ͖

x� dƌĂŝŶŝŶŐ�ŽĨ�^D�͛Ɛ�ƉĞƌƐŽŶŶĞů�ǁŚĞŶ�ƌĞƋƵŝƌĞĚ͖

x� �ĞƐŝŐŶ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵƐ�ŝŵƉůŝĞĚ�ďǇ�ƚŚĞ�ŝŶǀĞƐƚŵĞŶƚƐ͖

x� ^ƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ǁŽƌŬƐ�ĚƵƌŝŶŐ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶĞĚ�ĚĞǀŝĐĞƐ͖

x� DŽŶŝƚŽƌŝŶŐ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞƐƵůƚƐ�ĂŌĞƌ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞǀŝĐĞƐ͖

x� dŚĞ�ƉƌŝĐĞůŝƐƚ�ĨŽƌ�ƚŚĞƐĞ�ƐĞƌǀŝĐĞƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞŶĞƌŐǇ�ĂŶŶƵĂů�ĞǆƉĞŶĚŝƚƵƌĞ�ŽĨ�ƚŚĞ�ĐŽŵ-

ƉĂŶǇ�ĂŶĚ�ĂŵŽƵŶƚ�ŽĨ�ĞǆƉĞĐƚĞĚ�ĂŶŶƵĂů�ƐĂǀŝŶŐƐ͕�ŵĂǇ�ƌĞĐĞŝǀĞ�Ă�ƌĞďĂƚĞ�ƵƉ�ƚŽ�ϱϬй�ƵƐŝŶŐ�
�Z�^D��ƉƌŽũĞĐƚ�ƌĞƐŽƵƌĐĞƐ͘

x� dŚĞ�ƐƵƉƉůǇ�ŽĨ�ƐĞƌǀŝĐĞƐ�ďǇ��Z�^D��ŝƐ�ĐŽŶĚŝƟŽŶĞĚ�ďǇ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ĂĐĐƌĞĚŝƚĞĚ�ĞŶĞƌŐǇ�
ĞǆƉĞƌƚ͕�ƐŝŐŶĂƚƵƌĞ�ŽĨ�Ă�ĐŽŶĮĚĞŶƟĂůŝƚǇ�ĂŐƌĞĞŵĞŶƚ�ĂŶĚ�ĂƉƉƌŽǀĂů�ŽĨ�ƚŚĞ�ĐŽĚĞ�ŽĨ�ĐŽŶĚƵĐƚ�
ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĞǆƉĞƌƚ͘

dŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚŝƐ�ƐƚƌĂƚĞŐǇ�ŝƐ�ďĞƩĞƌ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŚĂƉƚĞƌ͕ �ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�
ƚĂƐŬƐ�ĐŽŵŵŝƩĞĚ�ƚŽ�ĞĂĐŚ�ĂĐƚŽƌ͘



Commitments of the Involved Actors

Partners 
dŚĞ��Z�^D��ƉĂƌƚŶĞƌƐ͕� ŝ͘Ğ͘� ƚŚĞ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ŚĂǀŝŶŐ�ƐŝŐŶĞĚ�ƚŚĞ��hͲ�/WͲ/���'ƌĂŶƚ��ŐƌĞĞŵĞŶƚ͕�
ŚĂǀĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂƐŬƐ͗

x� dŽ�ƐƉƌĞĂĚ�ŝŶĨŽƌŵĂƟŽŶ�Ăƚ�ƌĞŐŝŽŶĂů�ůĞǀĞů�ŽŶ�ƚŚĞ��Z�^D��ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�^D�Ɛ͖

x� dŽ�ŽƌŐĂŶŝǌĞ�ŵĞĞƟŶŐƐ�ǁŝƚŚ�ŐƌŽƵƉƐ�ŽĨ�^D�Ɛ͕�ŝŶ�ŶƵŵďĞƌ�ŽĨ�ϭϬͲϭϱ�ůŽĐĂů�ĐŽŵƉĂŶŝĞƐ͕�ǁŚĞƌĞ�
ůŽĐĂů�ŵĞĂŶƐ�ǁŝƚŚŝŶ�Ă�ƌĂĚŝƵƐ�ŽĨ�ĂďŽƵƚ�ϱϬ�Ŭŵ�ĨƌŽŵ�ƚŚĞ�ŵĞĞƟŶŐ�ƉŽŝŶƚ͖

x� dŽ�ŽƌŐĂŶŝǌĞ� ƚŚĞ� �Z�^D�� ůŽĐĂů� ŶĞƚǁŽƌŬ͕� ƉƌŽĚƵĐŝŶŐ� ĚŽĐƵŵĞŶƚƐ͕� ŽƌŐĂŶŝǌŝŶŐ� ƉĞƌŝŽĚŝĐĂů�
ŵĞĞƟŶŐƐ�ĨŽƌ�ĐĂƐĞͲƐƚƵĚǇ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ƐĞŶĚŝŶŐ�ƉĞƌŝŽĚŝĐĂů�ŶĞǁƐůĞƩĞƌƐ͖

x� dŽ�ƚƌĂŝŶ�ĂŶĚ�ĂĐĐƌĞĚŝƚ�ƚŚĞ��Z�^D��ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ͖

x� dŽ�ĞǆĞƌƚ�Ă�ĐŽŶƚƌŽů�ŽŶ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ Ɛ͛�ĂĐƟǀŝƚǇ͕ �Ăƚ�ůĞĂƐƚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĮůŝŶŐ�Ă�ƐƵŵŵĂƌǇ�ŽĨ�
ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚ�ƌĞƉŽƌƚƐ�ĂŶĚ�ŽĨ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶǀĞƐƚŵĞŶƚƐ�ĂŶĚ�ĂĐŚŝĞǀĞĚ�ƐĂǀŝŶŐƐ͘

Auditors 
dŚĞ��Z�^D��ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ͕�ŝ͘Ğ͘�ƚŚĞ�ĞǆƉĞƌƚƐ�ŚĂǀŝŶŐ�ĂƩĞŶĚĞĚ�ƚŚĞ��Z�^D��ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞ͕ƐŝŐŶĞĚ�
ƚŚĞ�ĐŽĚĞ�ŽĨ�ĐŽŶĚƵĐƚ�ĂŶĚ�ƐŝŐŶŝŶŐ�ƚŚĞ�ĐŽŶĮĚĞŶƟĂůŝƚǇ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�^D��ƚŽ�ǁŚŝĐŚ�ƚŚĞǇ�ƉƌŽ-

ǀŝĚĞ�ƐĞƌǀŝĐĞƐ͕�ŚĂǀĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂƐŬƐ͕�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�WŚĂƐĞ�ϭ�;ĨƌĞĞͲŽĨͲĐŚĂƌŐĞͿ͗

x� dŽ�ĐŽŶƚĂĐƚ�ƚŚĞ�^D�͕�ĂŌĞƌ�ŚĂǀŝŶŐ�ƌĞĐĞŝǀĞĚ�ƚŚĞ�ĐŽŵŵŝƚŵĞŶƚ�ĨƌŽŵ�ƚŚĞ��Z�^D��ƉĂƌƚŶĞƌ͖

x� dŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞĨĞƌĞŶĐĞ�ƉĞƌƐŽŶ�ŝŶ�ƚŚĞ�^D��ĂŶĚ�ŚĂǀĞ�Ă�ƉƌĞůŝŵŝŶĂƌǇ�ŝŶƚĞƌǀŝĞǁ�
ǁŝƚŚ�Śŝŵ͖

x� �ƵƌŝŶŐ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁ�ǁŝƚŚ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�ƉĞƌƐŽŶ͕�ĮůůŝŶŐ�ƵƉ�Ă�ĐŚĞĐŬ�ůŝƐƚ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�
ŵĂŝŶ� ŝŶĨŽƌŵĂƟŽŶ� ĂďŽƵƚ� ƉƌŽĚƵĐƟŽŶ� ĂŶĚ� ĞŶĞƌŐǇ� ĐŽŶƐƵŵƉƟŽŶ� ;ƐĞĞ� ĨŽƌ� ĞǆĂŵƉůĞ� ƚŚĞ�
��Z��ƉƌŽũĞĐƚ�ƐƚĞƉ�ϭ͕�Ϯ�ĂŶĚ�ϯͿ͖

x� dŽ�ƉĞƌĨŽƌŵ�Ă�ǁĂůŬͲƚŚƌŽƵŐŚ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ƐŝƚĞ͕�ĮůůŝŶŐ�Ă�ƐĞĐŽŶĚ�ĐŚĞĐŬ�ůŝƐƚ�ĐŽŶĐĞƌŶŝŶŐ�
ĨĞĂƚƵƌĞƐ�ŽĨ�ĞƋƵŝƉŵĞŶƚ͕�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�ƐǇƐƚĞŵƐ͖

x� dŽ�ƉƌŽĚƵĐĞ�Ă�ƐŚŽƌƚ�ƌĞƉŽƌƚ�ĨŽƌ�ƚŚĞ�ĐŽŵƉĂŶǇ�ĂŶĚ�Ă�ƉƵďůŝƐŚĂďůĞ�ƐƵŵŵĂƌǇ�ĨŽƌ�ƚŚĞ��Z�^D��
ƌĞŐŝŽŶĂů�ƉĂƌƚŶĞƌ͘ �dŚĞ� ƌĞƉŽƌƚ� ŝŶĐůƵĚĞƐ� ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĐŽŶĐĞƌŶŝŶŐ� ůŽǁ�Žƌ� ǌĞƌŽͲĐŽƐƚ�
ŵĞĂƐƵƌĞƐ͕



�ŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ƐĞĐŽŶĚͲƉŚĂƐĞ͕�ďĂƐĞĚ�ŽŶ�Ă�ĨĞĞ͕�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂƐŬƐ�ŚĂǀĞ�ƚŽ�ďĞ�ƉĞƌĨŽƌŵĞĚ͗

x� dŽ�ƐŝŐŶ�Ă�ƐƚĂŶĚĂƌĚ�ĐŽŶƚƌĂĐƚ�ĚĞĮŶŝŶŐ�ƐĞƌǀŝĐĞƐ�ĂŶĚ�ĨĞĞƐ͖

x� dŽ�ĚĞĮŶĞ�ƚŚĞ�ƐƵďũĞĐƚ�ŽĨ�ƚŚĞ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ͖

x� dŽ�ǀŝƐŝƚ�ĂŐĂŝŶ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ƐŝƚĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂĐƋƵŝƌĞ�ĚĞƚĂŝůĞĚ�ĚĂƚĂ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ŝĚĞŶ-

ƟĮĞĚ�ŝŶǀĞƐƚŵĞŶƚƐ͖

Companies 
x� dŽ�ĚĞůŝǀĞƌ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ĚĂƚĂ�ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ͖

x� dŽ�ĂĐĐĞƉƚ�Ă�ƉƌĞůŝŵŝŶĂƌǇ�ŐĞŶƚůĞŵĂŶ Ɛ͛�ĂŐƌĞĞŵĞŶƚ�ǁŚĞƌĞ�ƚŚĞ�ĐŽŵƉĂŶǇ�ĞŶŐĂŐĞƐ�ŝŶƚŽ�ĐŽŶ-

ƐŝĚĞƌŝŶŐ�ĂĐĐĞƉƚĂďůĞ�ƚŽ�ĐŽŵŵŝƚ�ŝŶ�ĞŶĞƌŐǇ�ŝŶǀĞƐƚŵĞŶƚƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŽ�ŚĂǀĞ�Ă�ƐŝŵƉůĞ�
ƉĂǇďĂĐŬ�ƟŵĞ�ŽĨ�ůĞƐƐ�ƚŚĂƚ�ϯ͘ϱ�ǇĞĂƌƐ͖

x� dŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƵƌǀĞǇ�ƌĞƉŽƌƚ�;ƉƌĞͲĂƵĚŝƚͿ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�ĂŐƌĞĞ-

ŵĞŶƚ͖

x� /Ĩ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƵƌǀĞǇ�ƌĞƉŽƌƚ�ŝƐ�ĂƉƉƌŽǀĞĚ͕�ƚŽ�ĐŽŵŵŝƚ�ŝŶ�ĂŶ�ĞŶĞƌŐǇ�ŵĂŶĂŐĞŵĞŶƚ�ƉƌŽĐĞ-

ĚƵƌĞ�ĂŶĚ�ƐĞůĞĐƚ�ŝŶǀĞƐƚŵĞŶƚƐ�ůĞĂĚŝŶŐ�ƚŽ�Ăƚ�ůĞĂƐƚ�ϭϮй�ĨŽƐƐŝů�ĨƵĞů�ĞŶĞƌŐǇ�ƐƵďƐƟƚƵƟŽŶ͖

x� dŚĞ�ĐŽŵŵŝƚŵĞŶƚ�ŝƐ�ĂĐĐŽŵƉĂŶŝĞĚ�ďǇ�ƚŚĞ�ƐŝŐŶĂƚƵƌĞ�ŽĨ�Ă�ĐŽŶƚƌĂĐƚ�ǁŝƚŚ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ�
ĨŽƌ�ŽŶĞ�Žƌ�ŵŽƌĞ�ŽĨ�ƚŚĞ�ĂĚĚŝƟŽŶĂů�ƐĞƌǀŝĐĞƐ�ĚĞƐĐƌŝďĞĚ�ĂďŽǀĞ͖

x� /Ŷ�ĐĂƐĞ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƵƌǀĞǇ�ƌĞƉŽƌƚ�ŝƐ�ŶŽƚ�ĂƉƉƌŽǀĞĚ͕�ĂŶĚ�ŶŽ�ĐŽŶƚƌĂĐƚ�ƐŝŐŶĞĚ͕�ŶŽƚŚŝŶŐ�ŝƐ�ĚƵĞ�
ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ͘

Coordinator and WP Leaders
x� dŽ�ƉĞƌŝŽĚŝĐĂůůǇ�ƌĞǀŝƐĞ�ƚŚĞ��Z�^D��ŚĂŶĚďŽŽŬ͖

x� dŽ�ƐĞĂƌĐŚ�ĂŶĚ�ŵĂŬĞ�ĂǀĂŝůĂďůĞ�ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ŶĞǁ�ƚŽŽůƐ͕�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ƌĞĨĞƌ-
ĞŶĐĞƐ�ĨƌĞĞůǇ�ĂǀĂŝůĂďůĞ�ŽŶ�ƚŚĞ�ǁĞď͖�

x� dŽ�ĐŽůůĞĐƚ�ƚŚĞ�ƉƵďůŝƐŚĂďůĞ�ĂƵĚŝƟŶŐ�ƌĞƉŽƌƚƐ�ĨŽƌ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚĞ�
�Z�^D��ƉƌŽũĞĐƚ�ĐŽŶƚƌĂĐƚ�ǁŝƚŚ����/͘



SMEs Energy Audit methods  
dŚĞ��Z�^D��ĂƉƉƌŽĂĐŚ�ŝƐ�ĚĞƐĐƌŝďĞĚ�ďǇ�ϱ�ĨŽůůŽǁŝŶŐ�ƚĂƐŬƐ͘

Task 1. Collection/gathering of interested SMEs.
dŚĞ�ůŽĐĂů�ƌĞŐŝŽŶĂů�ƉĂƌƚŶĞƌ�;ĞŶƚĞƌƉƌŝƐĞ�ĂƐƐŽĐŝĂƟŽŶ�Žƌ�ƌĞŐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�ĂŐĞŶĐǇͿ�ĚĞĮŶĞƐ�Ă�
ŵĂŝůŝŶŐ� ůŝƐƚ�ŽĨ�^D�Ɛ�ƚŽ�ǁŚŝĐŚ�ƐĞŶĚ�ƚŚĞ� ŝŶǀŝƚĂƟŽŶ�ƚŽ�ƉĂƌƟĐŝƉĂƚĞ� ŝŶ� ƚŚĞ��Z�^D���ŶĞƌŐǇ��ƵĚŝƚ�
ĐĂŵƉĂŝŐŶ͘��dŚĞ�ŝŶǀŝƚĂƟŽŶ�ŝƐ�ďĞƐƚ�ƐĞŶƚ�ďǇ�ƚŚĞ�^D�Ɛ͛��ƐƐŽĐŝĂƟŽŶƐ�ĨŽƌ�ƉƌŝǀĂĐǇ�ƌĞĂƐŽŶƐ�ĂŶĚ�ƚŽ�Žď-

ƚĂŝŶ�Ă�ůĂƌŐĞƌ�ĐŽŶĮĚĞŶĐĞ�ŝŶ�ƚŚĞ�ƌĞĐĞŝǀĞĚ�ŵĞƐƐĂŐĞ�ďǇ�ƚŚĞ�ƚĂƌŐĞƚ�ĞŶƚĞƌƉƌŝƐĞ͘�dŚĞ�ƚĞǆƚ�ŽĨ�ŝŶǀŝƚĂƟŽŶ�
ǁŝůů�ŽƵƚůŝŶĞ�ƚŚĞ�ĂĚǀĂŶƚĂŐĞƐ�ĨŽƌ�ƚŚĞ�^D�Ɛ�ŝŶ�ƌĞĐĞŝǀŝŶŐ�Ă�ĨƌĞĞ�ĮƌƐƚͲƉŚĂƐĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚ͕�ĂŶĚ�ŽŶůǇ�ŝĨ�
ƌĞĂůůǇ�ŝŶƚĞƌĞƐƚĞĚ�ƚŽ�ĐŽŵŵŝƚ�ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ�ƚŚĞ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ�ĂŶĚ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�
ĮŶĂŶĐŝĂů�ƐŽůƵƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌǀĞŶƟŽŶ�ĚĞĞŵĞĚ�ŝŶƚĞƌĞƐƟŶŐ�ďǇ�ƚŚĞ�ĐŽŵƉĂŶǇ�ŝƚƐĞůĨ͘ �dŚĞ�ĞǆƉĞĐƚĞĚ�
ƌĂƚĞ�ŽĨ�ƉŽƐŝƟǀĞ�ƌĞƐƉŽŶƐĞƐ�ƚŽ�ƚŚĞ�ŝŶǀŝƚĂƟŽŶ�ŝƐ�ϭϬй͘

Task 2. Planning the energy audits.
KŶĐĞ�ĞǀĞƌǇ�ƌĞŐŝŽŶĂů�ƉĂƌƚŶĞƌ�ŚĂƐ�ƌĞĐĞŝǀĞĚ�ĨĞĞĚďĂĐŬ�ĨƌŽŵ�ƚŚĞ�ŝŶǀŝƚĂƟŽŶ͕�ŝƚ�ĂƐƐŝŐŶƐ�ƚŚĞ�ĮƌƐƚͲƉŚĂƐĞ�
ĨƌĞĞͲŽĨͲĐŽƐƚ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�ƚŽ�ƚŚĞ�ĂƵĚŝƚŽƌƐ�ƋƵĂůŝĮĞĚ�ŝŶ�tW�ϰ͘�dŚĞ�ŝŶŝƟĂů�ĂǀĞƌĂŐĞ�ŶƵŵďĞƌ�ŽĨ�ĂƐ-
ƐŝŐŶŵĞŶƚƐ�ƉĞƌ�ĂƵĚŝƚŽƌ�ŝƐ�ĂďŽƵƚ�ϯ�;ƚŚĞ�ŵŝŶŝŵƵŵ�ŽĨ�ϱϬ�ĂƵĚŝƚƐ�ĚŝǀŝĚĞĚ�ďǇ�ϭϳ�ĨŽƌĞƐĞĞŶ�ƋƵĂůŝĮĞĚ�
ĂƵĚŝƚŽƌƐͿ͘�

�����͵Ǥ����������������������������������ȋϐ���������ȌǤ
dŚĞ�ĮƌƐƚͲƉŚĂƐĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�ŝƐ�ĂĐĐŽŵƉůŝƐŚĞĚ�ŝŶ�Ă�ƉĞƌŝŽĚ�ŽĨ�ůĞƐƐ�ƚŚĂŶ�ϭ�ŵŽŶƚŚ͘�dŚĞ�ĮƌƐƚ�ƐƚĞƉ�ŽĨ�
ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƟŶŐ�ƐĐŚĞŵĞ�ŝƐ�ŝŶƚĞŶĚĞĚ�ĂƐ�Ă�ƉƌŽŵŽƟŽŶĂů�ĂĐƟŽŶ͕�ůĂƐƟŶŐ�ĂďŽƵƚ�ϰ�ŚŽƵƌƐ�ŝŶĐůƵĚŝŶŐ�
ƚƌĂǀĞůůŝŶŐ͕�ǁŚĞƌĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ƉĞƌĨŽƌŵƐ�Ă�ƋƵŝĐŬ�͞ǁĂůŬͲƚŚƌŽƵŐŚ͟�ŝŶ�ƚŚĞ�ĨĂĐƚŽƌǇ͕ �ƌĞŐŝƐƚĞƌƐ�
ĞůĞŵĞŶƚƐ�ĨŽƌ�ŝĚĞŶƟĨǇ�ƐŽŵĞ�ƐŝŵƉůĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ�Ăƚ�ǌĞƌŽͲ�Žƌ�ůŽǁͲĐŽƐƚ͕�ĂŶĚ�ƐĞůĞĐƚƐ�Ă�ƉŽƐƐŝďůĞ�
ŝŶǀĞƐƚŵĞŶƚ�ƚŽ�ďĞ�ƉƌŽƉŽƐĞĚ�ƚŽ�ƚŚĞ�ĐůŝĞŶƚƐ�ŝŶ�Ă�ĨĞǁ�ĚĂǇƐ͕�ƉƌŽƉŽƐŝŶŐ�Ă�ƐŝŵƉůĞ�ĞĐŽŶŽŵŝĐͲĮŶĂŶĐŝĂů�
ĐĂůĐƵůĂƟŽŶ͘�dŚĞ�ĂƵĚŝƚŽƌƐ�ƵƐĞ�Ă�ƐƚĂŶĚĂƌĚ�ƌĞƉŽƌƟŶŐ�ĨŽƌŵĂƚ�;ƉƌĞƐĞŶƚĞĚ�ŝŶ��ŶŶĞǆ�ϲ͘ϰͿ͘�dŚĞ�,ĂŶĚ-

ďŽŽŬ�ŚĞůƉƐ�ƐŝŵƉůŝĨǇŝŶŐ�ƚŚĞ�ĮƌƐƚ�ƐƚĞƉ�ĂƵĚŝƚ͘�dŚĞ�ĮƌƐƚͲƉŚĂƐĞ�ĂƵĚŝƚ�ǁŝůů�ĞŶĚ�ǁŝƚŚ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�
ŽĨ�ƚŚĞ�ƌĞƉŽƌƚ�ƚŽ�ƚŚĞ�^D�͘

dŚŝƐ�ŶŽͲĐŽƐƚ�ĮƌƐƚ�ƐƚĞƉ�ƉƌĞƉĂƌĂƚŽƌǇ�ŽĨ�ĚĞĞƉĞƌ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�ŝƐ�ĂƩƌĂĐƟǀĞ�ĨŽƌ�^D�Ɛ͕�ďƵƚ�ĂůƐŽ�ĞŶ-

ƚĂŝůƐ�ƐŽŵĞ�ƌŝƐŬƐ͘�

/ƚ�ŵĂǇ�ŶŽƚ�ďĞ�ĞĂƐǇ�ƚŽ�ĂƩƌĂĐƚ�ĞǆƉĞƌŝĞŶĐĞĚ�ĂƵĚŝƚŽƌƐ�ƚŽ�ǁŽƌŬ�ĨŽƌ�ĨƌĞĞ�ĨŽƌ�ƚŚŝƐ�ĮƌƐƚ�ƐƚĞƉ͘�

��ůŽǁ�ƌĂƚĞ�ŽĨ�ƐƵĐĐĞƐƐ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ƐƚĞƉ�ǁŝůů�ĞŶƚĂŝů�ŚŝŐŚĞƌ�ĐŽƐƚƐ�ĨŽƌ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ĂŶĚ�ƉƌĞũƵ-

ĚŝĐĞ�ƚŚĞ�ĞĐŽŶŽŵŝĐ�ƌĞƚƵƌŶ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ŽƉĞƌĂƟŽŶ͘

dŚĞ�ĮƌƐƚ�ƌŝƐŬ�ĐĂŶ�ďĞ�ŵŝŶŝŵŝƐĞĚ�ďǇ�Ă�ƐƵŝƚĂďůĞ�ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞ͕�ĞŶƐƵƌŝŶŐ�ƋƵĂůŝƚǇ͘�DŽƌĞŽǀĞƌ͕ �ĞǀĞŶ�
ĂŶ�ĞǆƉĞƌŝĞŶĐĞĚ�ĂƵĚŝƚŽƌ�ǁŝůů�ĐŽŶƐŝĚĞƌ�ƚŚŝƐ�ǀŝƐŝƚ�ĂƐ�Ă�ĐŽŵŵĞƌĐŝĂů�ƐƚĞƉ͕�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐŽŶǀŝŶĐĞ�ƚŚĞ�
ĐůŝĞŶƚ͘

dŚĞ�ƐĞĐŽŶĚ�ƌŝƐŬ�ĐĂŶ�ďĞ�ŵĂŶĂŐĞĚ�ŵĂŬŝŶŐ�ĐĂƵƟŽƵƐ�ĂƐƐƵŵƉƟŽŶƐ͗��ĐŽŶƐŝĚĞƌŝŶŐ�Ă�ƐƵĐĐĞƐƐ�ƌĂƚĞ�ŽĨ�
ϰϬй͕�ĂŶ�ĂĚĚŝƟŽŶ�ŽĨ�ϯϬй�ŝŶ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ƚŚĞ�ƐĞĐŽŶĚ�ƐƚĞƉ�;ŝŶǀŽůǀŝŶŐ�ϱ�ĚĂǇƐ�ǁŽƌŬͿ�ĐŽƵůĚ�ĐŽŵƉĞŶ



ƐĂƚĞ�ƚŚĞ�ŚĂůĨ�ĚĂǇ�ůŽƐƚ�ŝŶ�ƚŚĞ�ĮƌƐƚ�ƐƚĞƉ�;Ϭ͘ϱ�ͬ�ϰϬй�с�ϭ͘Ϯϱ�ĚĂǇƐ͖�ϭ͘ϱ�ĚĂǇƐ�ͬ�ϱ�ĚĂǇƐ�с�ϯϬйͿ

�����ͶǤ���������������������������������ȋ�����������Ȍ
tŚĞŶ�ƚŚĞ�^D��ƐŚŽǁƐ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞƐ�ƉƌŽƉŽƐĞĚ�ďǇ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ�;ĞǆƉĞĐƚĞĚ�ƌĂƚĞ�
ϰϬйͿ͕�ŚĞ�ƉƌĞƐĞŶƚƐ�ĂŶ�ŽīĞƌ�ĨŽƌ�ƚŚĞ�ƐĞĐŽŶĚͲƉŚĂƐĞ�ĂƵĚŝƚ͕�ĐŚĂƌĂĐƚĞƌŝƐĞĚ�ďǇ�ƚŚĞ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ�ŽĨ�
ƚŚĞ�ŝŶƚĞƌǀĞŶƟŽŶ�ĂŶĚ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ĨŽƌŵ�ĨŽƌ�ƚŚĞ�ĮŶĂŶĐŝĂů�ƉĂĐŬĂŐĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƋƵĞƐƚĞĚ�
ƉƌŽĐĞĚƵƌĞƐ͘�dŚĞ�ƉƌŝĐĞ�ůŝƐƚ�ĨŽƌ�ƚŚĞ�ƐĞĐŽŶĚ�ƉŚĂƐĞ�ĂƵĚŝƚ�ǁŝůů�ďĞ�ĂŐƌĞĞĚ�ŝŶ�ƚŚĞ��ĚǀŝƐŽƌǇ��ŽŵŵŝƩĞĞ͕�
ĂŶĚ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌƐ�ǁŝůů�ŚĂǀĞ�ƚŽ�ƌĞƐƉĞĐƚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƉƌŝĐĞ͘�dŚĞ��ŶĞƌŐǇ��ƵĚŝƚŽƌ�ǁŝůů�ƉƌĞĨĞƌ-
ĂďůǇ�ĐŽŶƚĂĐƚ�ƉƌĞůŝŵŝŶĂƌŝůǇ�ƚŚĞ�&ŝŶĂŶĐŝĂů�/ŶƐƟƚƵƚĞ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ƚŚĞ�ƌĞŐŝŽŶ�ďǇ�ƚŚĞ�ƌĞŐŝŽŶĂů�ƉĂƌƚŶĞƌ͘ �
dŚĞ�ƐĞĐŽŶĚͲƉŚĂƐĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�ǁŝůů�ďĞ�ĂĐĐŽŵƉůŝƐŚĞĚ�ŝŶ�Ă�ƉĞƌŝŽĚ�ŽĨ�ŵĂǆ�Ϯ�ŵŽŶƚŚƐ͘

�����ͷǤͷ��������������������������ϐ�������������������Ǥ�
/Ĩ� ƚŚĞ�ĐůŝĞŶƚ�ĂƉƉƌŽǀĞƐ�ƚŚĞ�ƌĞƉŽƌƚ�ŽĨ�ƚŚĞ�ƐĞĐŽŶĚͲƉŚĂƐĞ�ĞŶĞƌŐǇ�ĂƵĚŝƚ� ;ĞǆƉĞĐƚĞĚ�ƌĂƚĞ�ϱϬйͿ͕�ƚŚĞ�
ĞŶĞƌŐǇ�ĂƵĚŝƚŽƌ�ǁŝůů�ĐŽŵƉůĞƚĞ�ŚŝƐ�ǁŽƌŬ�ƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ƚŚĞ�&ŝŶĂŶĐŝĂů�/ŶƐƟƚƵƚĞ�ŽŶ�
ďĞŚĂůĨ�ŽĨ�ƚŚĞ�^D�͘

Phase 1: Pre-audit  

;ĐŽŶĚŝƟŽŶƐ�ĨŽƌ�ŽƉĞƌĂƟŶŐ�ƚŚŝƐ�ƉŚĂƐĞ͕�ƟŵĞ�ĚƵƌĂƟŽŶ͕�ŽďũĞĐƟǀĞƐ�ƚŽ�ƌĞĂĐŚͿ

dŚĞƌĞ�ĂƌĞ�ƐĞǀĞƌĂů�ĞǆĂŵƉůĞƐ�ŽĨ�ĞĂƐǇͲƚŽͲƵƐĞ�ŵĂŶƵĂůƐ�ĨŽƌ�ƉĞƌĨŽƌŵŝŶŐ�ƋƵŝĐŬ�ĞŶĞƌŐǇ�ĂƵĚŝƚƐ�ŝŶ�^D�Ɛ͕�
ďĂƐĞĚ�ŽŶ�ĂŶ�ŽŶͲƐŝƚĞ�ǀŝƐŝƚ�ůĂƐƟŶŐ�Ă�ƐŚŽƌƚ�ƟŵĞ͘�

DŽƐƚ�ŵĂŶƵĂůƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�Ă�ĐŚĞĐŬ�ůŝƐƚ�ŽĨ�ǀĞƌŝĮĐĂƟŽŶƐ͕�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ƵƟůŝƟĞƐͬƐĞƌǀŝĐĞƐ�ŽĨ�ĐŽŵ-

ŵŽŶ�ƵƐĞ�;ǁĂƚĞƌ͕ �ŚĞĂƚ͕�ůŝŐŚƟŶŐ͕�ƉŽǁĞƌ�ƐƵƉƉůǇ͕ �ĐŽŵƉƌĞƐƐĞĚ�ĂŝƌͿ͕�ĂŶĚ�ĐŚĞĐŬƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƵƐƵĂů�
ĞƋƵŝƉŵĞŶƚ�;ĞůĞĐƚƌŝĐ�ŵŽƚŽƌƐ͕�ĞŶŐŝŶĞƐ͕�ĐŽŶƚƌŽůƐ͕�ĚƌǇĞƌƐ͕�ƉĂŝŶƟŶŐ�ƵŶŝƚƐ͕�ĞƚĐ͙Ϳ͘

dŚŝƐ�ŚĂŶĚďŽŽŬ�ǁĂŶƚƐ�ƚŽ�ĐŽƵƉůĞ�ƚŚŝƐ�͞ĐŽŵŵŽŶ�ƵƐĞƐ͟�ĂƉƉƌŽĂĐŚ�ǁŝƚŚ�Ă�ƐĞƚ�ŽĨ�ƐƉĞĐŝĮĐ�ƉƌŽĐĞƐƐĞƐ͕�
ƐĞůĞĐƚĞĚ�ďǇ�ƚŚĞ�ƉĂƌƚŶĞƌƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞŐŝŽŶĂů�ƐƉĞĐŝĂůŝƐĂƟŽŶƐ͕�ǁŚĞƌĞ�ƚŚĞ�ŵĂŝŶ�ƚƌĂŶƐĨŽƌŵŝŶŐ�
ƚĞĐŚŶŝƋƵĞƐ͕�ƚŚĞ�ĞŶĞƌŐǇ�ďĞŶĐŚŵĂƌŬƐ͕�ƚŚĞ�ďĞƐƚ�ĂǀĂŝůĂďůĞ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�ƐƵďƐƟƚƵƟŶŐ�ƚŚĞ�ŽůĚ�ŽŶĞƐ͕�
ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚŝƐ�ŵĂƚĞƌŝĂů�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ��ŶŶĞǆ�ϲ͘ϭ�ĂŶĚ�ϲ͘Ϯ͘�

dŚĞ�ƐƵŐŐĞƐƚĞĚ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ŵĂƚĞƌŝĂů�ŝƐ͗

x� dŽ�ƌĞĂĚ�ďĞĨŽƌĞ�ĞŶƚĞƌŝŶŐ�ƚŚĞ�ĨĂĐƚŽƌǇ�ƚŚĞ�ƐĞĐƟŽŶ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƚŚĞ�ƐĞĐƚŽƌ�ƚŽ�ǁŚŝĐŚ�ƚŚĞ�Đůŝ-
ĞŶƚ�ĨĂĐƚŽƌǇ�ďĞůŽŶŐƐ͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ƉĂŐĞƐ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�͞ŚŽƌŝǌŽŶƚĂů͟�ĂƉƉƌŽĂĐŚ�ŽŶ�
ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ͘

x� dŽ�ŶŽƚĞ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ďĞŶĐŚŵĂƌŬƐ�;ĨŽƌ�ĞǆĂŵƉůĞ�ŬtŚ�ƉĞƌ�ƚŽŶ�ŽĨ�ƉƌŽĚƵĐƚ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĮĐ�
ƚĞĐŚŶŝƋƵĞͿ͘

x� dŽ�ĂƐŬ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ĚĂƚĂ�ĨŽƌ�ĐĂůĐƵůĂƟŶŐ�ĂŶ�ĞŶĞƌŐǇ�ŝŶĚŝĐĂƚŽƌ�ƚŽ�ďĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�



x� ďĞŶĐŚŵĂƌŬ�ƚŽ�ƚŚĞ�ƉĞƌƐŽŶ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ĞŶĞƌŐǇ�ĂĐĐŽƵŶƟŶŐ͕�ĚƵƌŝŶŐ�ƚŚĞ�ŽŶͲƐŝƚĞ�ǀŝƐŝƚ͘

x� dŽ�ĚŝƐĐƵƐƐ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƉŽŶƐŝďůĞ�ƉĞƌƐŽŶ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ŝŶĚŝĐĂƚŽƌ�ǁŝƚŚ�ƚŚĞ�ďĞŶĐŚ-

ŵĂƌŬ͕�ĂƐŬŝŶŐ�ŝƚƐ�ĂĚǀŝĐĞ�ĨŽƌ�ĐŚĂŶŐĞƐ�ŽĨ�ĞƋƵŝƉŵĞŶƚ�ŽĨ�ƚĞĐŚŶŝƋƵĞƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĚĞƐĐƌŝƉ-

ƟŽŶ�ƉƌŽǀŝĚĞĚ�ŝŶ�ƚŚĞ�ĂŶŶĞǆ͘

sĞƌŝĨǇ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ŶĞǁ�ƚĞĐŚŶŽůŽŐŝĞƐ�;ĨŽƌ�ĞǆĂŵƉůĞ�ƌĞŶĞǁĂďůĞ�ĞŶĞƌŐŝĞƐͿ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŽƉŝŶ-

ŝŽŶ�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶƐŝďůĞ�ƉĞƌƐŽŶ�Žƌ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂƵĚŝƚŽƌ�ƐƵŐŐĞƐƟŽŶ�;ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂǀŽŝĚ�Ă�ƐĞŶƐĞ�ŽĨ�
ƐƵƌƉƌŝƐĞ�ǁŚĞŶ�ƌĞĐĞŝǀŝŶŐ�ƐƵŐŐĞƐƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĞƉŽƌƚͿ͘

Walkthrough analysis 

�ƌĂŌĞĚ�ďǇ���h��

/ƚ�ƚĂŬĞƐ�ƉĂƌƚ�ĚƵƌŝŶŐ�ĂŶ�ŽŶͲƐŝƚĞ� ŝŶƐƉĞĐƟŽŶ͕�ƚŚĞƌĞ�ǁŝůů�ďĞ�ĐŚĞĐŬůŝƐƚƐ�ĂŶĚ�ĨŽƌŵƐ�ƉŽŝŶƟŶŐ�ŽƵƚ�ƚŚĞ�
ŵŽƐƚ�ĐŽŵŵŽŶƐ�ůŽƐƐĞƐ�ŽĨ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞŝƌ�ƌĞŵĞĚŝĞƐ͘�/ŶƐƚƌƵĐƟŽŶƐ�ĂŶĚ�ƐƚĞƉ�ďǇ�ƐƚĞƉ�ƉƌŽĐĞĚƵƌĞ͘�

dŚĞ�ĨŽůůŽǁŝŶŐ�ŐƵŝĚĞ� ĨŽƌ�Ă�ǁĂůŬƚŚƌŽƵŐŚ�ĂŶĂůǇƐŝƐ� ŝƐ� ƌĞƉƌŽĚƵĐĞĚ� ĨƌŽŵ�Ă�ǀĞƌǇ�ƵƐĞƌͲĨƌŝĞŶĚůǇ� ƚŽŽů͕�
ƉƌŽĚƵĐĞĚ�ďǇ��ŚƌŝƐƚŽƉŚĞƌ��͘�DŝůĂŶ͕� W�͕� ��D͕�DĞĐŚĂŶŝĐĂů�Θ��ŝǀŝů� �ŶŐŝŶĞĞƌ͕ � �ŽŶŶĞǀŝůůĞ� WŽǁĞƌ�
�ĚŵŝŶŝƐƚƌĂƟŽŶ͕��ŶĞƌŐǇ��ĸĐŝĞŶĐǇ��ĞƉĂƌƚŵĞŶƚ͕�ϵϬϱ�E͘�͘�ϭϭƚŚ��ǀĞŶƵĞ͕�WŽƌƚůĂŶĚ͕�KƌĞŐŽŶ�ϵϳϮϬϴ͕�
ϱϬϯͲϮϯϬͲϯϲϭϭ͕�ĐďŵŝůĂŶΛďƉĂ͘ŐŽǀ͘

dŚĞ�ŽƌŝŐŝŶĂů�ŐƵŝĚĞ�ŝƐ�ĚŽǁŶůŽĂĚĂďůĞ�ĨƌĞĞůǇ�Ăƚ͗

�ŚƩƉ͗ͬͬǁǁǁ͘ŽƌĞŐŽŶ͘ŐŽǀͬ�E�Z'zͬ�KE^ͬ/ŶĚƵƐƚƌǇͬĚŽĐƐͬ�ƵĚŝƚ'ƵŝĚĞ͘ƉĚĨ͍ŐĂсƚ

/Ŷ�ĂŶŶĞǆ�ϭ�ŝƐ�ƌĞƉŽƌƚĞĚ�ĂŶ�ĂĚĂƉƚĂƟŽŶ�ƚŽ�ƚŚĞ��h�ƵŶŝƚƐ͘



 Pre-audit report

dŚĞ� ƉƌĞͲĂƵĚŝƚ� ƌĞƉŽƌƚ� ŝƐ� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ŝŶĨŽƌŵĂƟŽŶ� ĚƵƌŝŶŐ� ƚŚĞ� ƉƌĞůŝŵŝŶĂƌǇ� ŝŶƚĞƌǀŝĞǁ� ĂŶĚ� ƚŚĞ�
ǁĂůŬƚŚƌŽƵŐŚ�ĂŶĂůǇƐŝƐ͘�/ƚ�ƐƵŐŐĞƐƚƐ�ǌĞƌŽͬůŽǁ�ĐŽƐƚ�ƌĞŵĞĚǇͲŵĞĂƐƵƌĞƐ͕�ĂŶĚ�ŝĚĞŶƟĮĞƐ�ƚŚĞ�ƉŽƐƐŝďůĞ�
ŝŶǀĞƐƚŵĞŶƚƐ͕�ůŝƐƟŶŐ�ƚŚĞŵ�ďǇ�ĐŽƐƚ�ƐŝǌĞ�ĂŶĚ�ĞƐƟŵĂƚĞĚ�ƐŝŵƉůĞ�ƉĂǇďĂĐŬ�ďĂĐŬ�;^W�Ϳ͘�dŚĞ�ƉƌĞͲĂƵĚŝƚ�
ƐƵŐŐĞƐƚƐ�ĨŽƌ�ƚŚĞ�ƉƌŝŽƌŝƟƐĞĚ�ŝŶǀĞƐƚŵĞŶƚƐ�ƚŚĞ�ƉŽƐƐŝďůĞ�ĮŶĂŶĐŝĂů�ŽƉƉŽƌƚƵŶŝƟĞƐ͘�&ŝŶĂůůǇ�ŝƚ�ƉƌĞƐĞŶƚƐ�
Ă�ĐŽŶƚƌĂĐƚƵĂů�ƉƌŽƉŽƐĂů�ĨŽƌ�Ă�ĚĞƚĂŝůĞĚͲĂƵĚŝƚ�ǁŝƚŚ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ͕ �ŝŶĐůƵĚŝŶŐ�ĂĚĚŝƟŽŶĂů�ƐĞƌǀŝĐĞƐ�
ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞƐ�ĚĞƐŝŐŶ͕�ƚŚĞ�ĮůůŝŶŐͲŝŶ�ŽĨ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ĨŽƌŵƐ�ĨŽƌ�ƚŚĞ�ƌĞƋƵĞƐƚ�ŽĨ�ŐƌĂŶƚƐ�Žƌ�ůŽĂŶƐ͕�
ĂŶĚ�ĨŽƌ�ƐƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ǁŽƌŬƐ͘

Outline of the erasme SME energy audit report
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EŽƚĞƐ

dŚĞ��ĐƟŽŶ�WůĂŶƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚĂďůĞ�ĨŽƌŵ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĂĐƟŽŶ�ĚĞƐĐƌŝƉƟŽŶ͕�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ŚƵ-

ŵĂŶ�ƌĞƐŽƵƌĐĞƐ͕�ƚŚĞ�ĐŽƐƚƐ͕�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ĞǆƚĞƌŶĂů�ĂƐƐŝƐƚĂŶĐĞ͕�ƚŚĞ�ĞŶǀŝƐĂŐĞĚ�ƐĂǀŝŶŐ�ŝŶ�ŬtŚͬǇ�ĂŶĚ�
�ŽϮͬǇ͕ �ĂŶĚ�ƚŚĞ�^W�͘

dŚĞ�ƉƌŽƉŽƐĂů�ĨŽƌ��ĐƟŽŶ�WůĂŶ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ǁŝůů�ĐŽŶƚĂŝŶ͗

x� �ǀĂŝůĂďůĞ�ƚŽŽůƐ͕�ƉŽƐƐŝďůǇ�ƐƵƉƉůŝĞĚ�ďǇ�ƚŚĞ�ƉĂƌƚŶĞƌ͕

x� ĚĞƚĂŝůĞĚͲĂƵĚŝƚ�ǁŝƚŚ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ͕ �

x� ŵĞĂƐƵƌĞƐ�ĚĞƐŝŐŶ͕�

x� ĮůůŝŶŐͲŝŶ�ŽĨ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ĨŽƌŵƐ�ĨŽƌ�ƚŚĞ�ƌĞƋƵĞƐƚ�ŽĨ�ŐƌĂŶƚƐ�Žƌ�ůŽĂŶƐ

x� ƐƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ǁŽƌŬƐ͘

Phase 2: Detailed-audit 
;ĐŽŶĚŝƟŽŶƐ� ĨŽƌ� ŽƉĞƌĂƟŶŐ� ƚŚŝƐ� ƉŚĂƐĞ͕�ƟŵĞ�ĚƵƌĂƟŽŶ͕� ŽďũĞĐƟǀĞƐ� ƚŽ� ƌĞĂĐŚ͕� ĐŽƐƚƐ͕� ĞǀĂůƵĂƟŽŶ�ŽĨ�
ŝŶǀĞƐƚŵĞŶƚƐ͕�ĐŽƐƚͬďĞŶĞĮƚ�ĂŶĂůǇƐŝƐͿ

Thorough data collection: 
�ŌĞƌ� ƚŚĞ�ĮƌƐƚ� ŝŶƐƉĞĐƟŽŶ͕� ƚŚĞ�ĂƵĚŝƚŽƌ� ĐŽŶƚĂĐƚƐ� ƚŚĞ� ĐƵƐƚŽŵĞƌ�ĂŶĚ� ƌĞƋƵĞƐƚƐ�ŵŽƌĞ� ŝŶĨŽƌŵĂƟŽŶ�
;ĐŽŶƐƵŵƉƟŽŶ�ďŝůůƐ͕�ŚŽƵƌƐ�ŽĨ�ƵƐĂŐĞ͕�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�ŵĂĐŚŝŶĞƌŝĞƐ͕�ĞƚĐ͘Ϳ͘�WƌŽƉŽƐĂů�ŽĨ�Ă�ƐƚĂŶĚĂƌĚ�ƌĞͲ
ƋƵĞƐƚ�ĨŽƌŵ͘�;��h��Ϳ�

Technical and Financial Feasibility
^ǇŶƚŚĞƟĐ�ĚĞƐĐƌŝƉƟŽŶ�ŵŽĚĞů�ŽĨ�ŚŽǁ� ƚŽ�ƉƌĞƐĞŶƚ� ƚŚĞ� ƐǁŝƚĐŚ� ƚŽ� ƚŚĞ�ŶĞǁ�ƐƵŐŐĞƐƚĞĚ� ŝŶǀĞƐƚŵĞŶƚ͕��
ƵŶĚĞƌůŝŶŝŶŐ�ƚŚĞ�ĞĐŽŶŽŵŝĐ�ĂƐƉĞĐƚƐ͘;��h��Ϳ



Financial package
� �ĂƚĂůŽŐƵĞ�ŽĨ� ƚŚĞ� ďĞƐƚ� ĮŶĂŶĐŝĂů� ƉĂĐŬĂŐĞ;ƐͿ� ĂǀĂŝůĂďůĞ� ĨŽƌ� ĂīŽƌĚŝŶŐ� ƚŚĞ� ƉƌŽƉŽƐĞĚ� ŝŶǀĞƐƚŵĞŶƚ�
;ďĂŶŬƐ͕�ŝŶĐĞŶƟǀĞƐ͕�ĐŽŶƚƌĂĐƚƐ͕�ĂŐƌĞĞŵĞŶƚƐ͕�ĞƚĐ͘ͿͲ�ŵĂƚĞƌŝĂůƐ�ƐŚŽƵůĚ�ďĞ�ƉƌŽǀŝĚĞĚ�ďǇ�tWϯ͘�;�E�Ϳ
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European funds
/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ƉůĞĂƐĞ�ŝŶƐĞƌƚ�ƚŚĞ�ŵĂƉƉŝŶŐ�ŽĨ�ƚŚĞ�ĨƵŶĚƐ�ĂǀĂŝůĂďůĞ�Ăƚ��ƵƌŽƉĞĂŶ�ůĞǀĞů͘

European Investment Fund (EIF)
dŚĞ�ƐƚĂƚƵƚĞ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�/ŶǀĞƐƚŵĞŶƚ��ĂŶŬ�;�/�Ϳ�ĞŶƟƚůĞƐ�ƚŚĞ�ďŽĂƌĚ�ŽĨ�ŐŽǀĞƌŶŽƌƐ�
ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�/ŶǀĞƐƚŵĞŶƚ��ĂŶŬ�ƚŽ�ĚĞĐŝĚĞ�ƵŶĂŶŝŵŽƵƐůǇ�ƚŽ�ĞƐƚĂďůŝƐŚ�Ă��ƵƌŽƉĞĂŶ�
/ŶǀĞƐƚŵĞŶƚ�&ƵŶĚ�;�/&Ϳ͘�dŚĞ��/&�ǁĂƐ�ĐƌĞĂƚĞĚ�ǁŝƚŚ�Ă�ĚĞĐŝƐŝŽŶ�ŽĨ�ƚŚĞ�ďŽĂƌĚ�ŽĨ�ŐŽǀĞƌŶŽƌƐ�
ƚĂŬĞŶ�ŽŶ�Ϯϱ�DĂǇ�ϭϵϵϯ�ĂŶĚ�ďĞĐĂŵĞ�ŽƉĞƌĂƟǀĞ�ŝŶ�ϭϵϵϰ͘�dŚĞ�ƐƚĂƚƵƚĞ�ĚĞĮŶĞƐ�ŝƚƐ�ĂŝŵƐ͕�
ƐƚƌƵĐƚƵƌĞ͕�ĐĂƉŝƚĂů͕�ƉĂƌƚŶĞƌƐ͕�ĮŶĂŶĐŝĂů�ƌĞƐŽƵƌĐĞƐ͕� ŝŶƚĞƌǀĞŶƟŽŶ�ƚŽŽůƐ͕�ĐŽŶƚƌŽů�ƌĞŐƵůĂ-

ƟŽŶƐ͕�ĂƐ�ǁĞůů� ĂƐ� ƚŚĞ� ƌĞůĂƟŽŶƐŚŝƉ�ĂŵŽŶŐ� ƚŚĞ�ďŽĚŝĞƐ�ŽĨ� ƚŚĞ��/��ĂŶĚ� ƚŚĞ��ƵƌŽƉĞĂŶ�
/ŶǀĞƐƚŵĞŶƚ�&ƵŶĚ͘

Pursuit of Community objectives

dŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚĞ��/&�ŝƐ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�ĐƌĞĂƟŽŶ͕�ŐƌŽǁƚŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�
ŽĨ�^D�Ɛ�ƚŚƌŽƵŐŚ�ƌŝƐŬ�ĂŶĚ�ŐƵĂƌĂŶƚĞĞ�ĐĂƉŝƚĂů�ƚŽŽůƐ͘�dŚĞ��/&�ĐĂŶ� ŝŵƉůĞŵĞŶƚ� ŝƚƐ�ŽǁŶ�
ĂĐƟǀŝƟĞƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƚĞƌƌŝƚŽƌǇ�ŽĨ�ƚŚĞ�hŶŝŽŶ͕�ŝŶ�ƚŚĞ�ĐĂŶĚŝĚĂƚĞ�ĐŽƵŶƚƌŝĞƐ�ǁŚŝĐŚ�ĂůƌĞĂĚǇ�
ŚĂǀĞ�ĂŶ�ŽŶŐŽŝŶŐ�ĂĐĐĞƐƐŝŽŶ�ƉƌŽĐĞƐƐ͕�ŝŶ��&d��ĐŽƵŶƚƌŝĞƐ�ĂŶĚ�ŝŶ�ĐŽƵŶƚƌŝĞƐ�ĂĚũĂĐĞŶƚ�ƚŽ�
ƚŚĞ��ƵƌŽƉĞĂŶ�hŶŝŽŶ�ŝŶ�ĐĂƐĞ�ŽĨ�ĐƌŽƐƐͲďŽƌĚĞƌ�ƉƌŽũĞĐƚƐ͘

dŚĞ�&ƵŶĚ�ƉƵƌƐƵĞƐ�ƚŚĞ��ŽŵŵƵŶŝƚǇ�ŽďũĞĐƟǀĞƐ�ƚŚƌŽƵŐŚ͗

x� the provision of guarantees as well as of other comparable instruments for 

ORDQV�DQG�RWKHU�¿QDQFLDO�REOLJDWLRQV�LQ�ZKDWHYHU�IRUP�LV�OHJDOO\�SHUPLV-
sible;

x� the acquisition, holding, managing and disposal of participations in any 

enterprise subject to the conditions laid down in the agreement of the 

General Meeting of EIF;

x� other activities connected with or resulting from EIF’s mission, which may 

include borrowing operations.

&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�ƚŚĞ�ƐƚĂƚƵƚĞ�ĞƐƚĂďůŝƐŚĞƐ�ĂŶ�ŝŶŝƟĂů�ĐĂƉŝƚĂů�ŽĨ�Ϯ�ďŝůůŝŽŶ�ĞƵƌŽƐ͕�ǁŚŝĐŚ�
ĐĂŶ�ďĞ�ŝŶĐƌĞĂƐĞĚ�ƵƉŽŶ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŽĨ�ƚŚĞ�'ĞŶĞƌĂů�DĞĞƟŶŐ�ƚĂŬĞŶ�ǁŝƚŚ�ĂŶ�ϴϱй�ŵĂ-

ũŽƌŝƚǇ�ŽĨ�ǀŽƚĞƐ�ĐĂƐƚ͘�/Ŷ�ƚŚĞ�ĞǀĞŶƚ�ŽĨ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĐĂƉŝƚĂů͕�ĞĂĐŚ�ŵĞŵďĞƌ�ǁŝůů�ŚĂǀĞ�ƚŚĞ�
ŽƉƟŽŶ�ƚŽ�ƐƵďƐĐƌŝďĞ�ƚŽ�Ă�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĂƟŽ�ǁŚŝĐŚ�
ĞǆŝƐƚĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐŚĂƌĞƐ�ƐƵďƐĐƌŝďĞĚ�ƚŽ�ďǇ�ƚŚĂƚ�ŵĞŵďĞƌ�ĂŶĚ�ƚŚĞ�ĐĂƉŝƚĂů�ŽĨ�ƚŚĞ�



&ƵŶĚ�ďĞĨŽƌĞ�ƚŚĞ�ŝŶĐƌĞĂƐĞ͘�dŚĞ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�&ƵŶĚ�ǁŝůů�ďĞ�ůŝĂďůĞ�ĨŽƌ�ƚŚĞ�ŽďůŝŐĂƟŽŶƐ�
ŽĨ�ƚŚĞ�&ƵŶĚ�ŽŶůǇ�ƵƉ�ƚŽ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ƚŚĞŝƌ�ƐŚĂƌĞ�ŽĨ�ƚŚĞ�ĐĂƉŝƚĂů�ƐƵďƐĐƌŝďĞĚ�ĂŶĚ�ŶŽƚ�
ƉĂŝĚ�ŝŶ͘

National funds
/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ƉůĞĂƐĞ�ŝŶƐĞƌƚ�ƚŚĞ�ŵĂƉƉŝŶŐ�ŽĨ�ƚŚĞ�ĨƵŶĚƐ�ĂǀĂŝůĂďůĞ�Ăƚ�ŶĂƟŽŶĂů͕�ƌĞŐŝŽŶĂů�ĂŶĚ�ůŽĐĂů�
ůĞǀĞů͘�dŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƌĞǀŽůǀŝŶŐ�ĨƵŶĚƐ͘

WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ŶĂƟŽŶĂů�,ĂŶĚďŽŽŬ͘

Regional funds
�ĚĚ�ƐƉĞĐŝĮĐ�ƚĞǆƚ�ĨŽƌ�ǇŽƵƌ�ƌĞŐŝŽŶ

Local funds
ƚĞǆƚ

Some examples of banking products for energy 
HI¿FLHQF\�
/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ƉůĞĂƐĞ�ŝŶƐĞƌƚ�ƚŚĞ�ŵĂƉƉŝŶŐ�ŽĨ�ďĂŶŬŝŶŐ�ƉƌŽĚƵĐƚƐ�ĂǀĂŝůĂďůĞ�ŝŶ�ĞĂĐŚ�ĐŽƵŶƚƌǇ�ƚŽ�ĨƵŶĚ�
ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ŝŶǀĞƐƚŵĞŶƚƐ�ĨŽƌ�ĐŽŵƉĂŶŝĞƐ͘��ŚŽŽƐĞ�ƚŚĞ�ďĞƐƚ�ŽƉƉŽƌƚƵŶŝƟĞƐ͘

Investment’s business plan
dŚŝƐ�ƐĞĐƟŽŶ�ĐŽŶƚĂŝŶƐ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�Ă�ĮƌƐƚ�ĐŚĞĐŬͲůŝƐƚ�ŽĨ�ƚŚĞ�ƉŝĞĐĞƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�
ƚŽ�ďĞ�ĐŽůůĞĐƚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĚĞĮŶĞ�Ăůů�ƚŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ǁƌŝƟŶŐ�ŽĨ�Ă�ďƵƐŝ-
ŶĞƐƐ�ƉůĂŶ�ĨŽƌ�ƚŚĞ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ŝŶǀĞƐƚŵĞŶƚ͘

The company

/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĚĞƐĐƌŝďĞ͗

1. 7KH�FRPSDQ\��LWV�KLVWRU\��WKH�KLJKOLJKWV�RI�WKH�PRVW�VLJQL¿FDQW�FKDQJHV�LQ�
recent years 

2. The team, the business culture and the human resources 

http://www.erasme-project.eu/docs/Pages/default.aspx


3. The leadership, the turnovers, the changes occurred in organization 

4. The product/service with a focus on specialization

5. The sector the company belongs to

6. The competitive context and future scenario

7. The reference market 

8. The location of customers, suppliers and competitors  

9. The strategy and investments for the future 

10. The innovation, the nature of innovation, how it was funded and how it is 

supported 

Resources, sources, credit and risk assessment

/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĨŽƌŵƐ�ŽĨ�ĮŶĂŶĐŝŶŐ͗

1. invested capital: the total of the resources needed to start up and manage 

the project

2. VRXUFHV��IRUPV�RI�¿QDQFLQJ�FRQVLGHUHG

3. sinking plan and capital remuneration: how to reimburse the loan capital 

and with which return

4. credit assessment: comparison between absorbed capital and generated 

capital.



(FRQRPLF�DQG�¿QDQFLDO�VFKHPHV��PDQDJHPHQW�FRQ-
trol and investments analysis

�ĐŽŶŽŵŝĐ�ĂŶĚ�ĮŶĂŶĐŝĂů�ƐĐŚĞŵĞƐ͗

/Ŷ� ƚŚŝƐ� ƐĞĐƟŽŶ� ŝƚ� ŝƐ�ŶĞĐĞƐƐĂƌǇ� ƚŽ�ĚĞĮŶĞ� ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ� ƚŚĞ�ĐĂůĐƵůĂƟŽŶ� ƚŽ�ďĞ� ĨŽů-
ůŽǁĞĚ͗

ϭ͘� Hypothesis at the base of the data exposition: 

x� GH¿QH�WKH� OLVW�RI� WKH�PDLQ�UXOHV� IRU� WKH�SURMHFWLRQ�RI� WKH�HFRQRPLF�DQG�
¿QDQFLDO�UHVXOWV��

x� KLJKOLJKW�WKH�PDLQ�UXOHV�KDYLQJ�D�VLJQL¿FDQW�LPSDFW�RQ�UHVXOWV��

Ϯ͘� ¿QDQFLDO�DQDO\VLV��VXSSRUW�WRROV�IRU�WKH�FDVK�ÀRZ�DQDO\VLV��FDVK�ÀRZ��¿-
nancial break even 

ϯ͘� economic analysis: projections of sales and stocks, economic break even, 

amortizations, revenue account, balance, index. 

Management control 

The investment project must include control mechanisms able to 

supply information on performance, aimed at a constant surveil-

lance of costs.

The levels of analysis must be both operative and strategic.

Assessment of investments 

In this section it is necessary to highlight some tools allowing to 

LQWHJUDWH�D� FDOFXODWLRQ�PHWKRG�ZLWK� WKH�SUR¿WDELOLW\� DQDO\VLV� DQG�
¿QDQFLDO�VROLGLW\�RI�WKH�SURMHFW��DQG�SUHVHQW�WKH�FKRVHQ�PHWKRG�WR�
assess the investment project.



3UHSDUDWRU\� DQDO\VLV� IRU� WKH� GH¿QLWLRQ� RI� HQHUJ\�
consumption

/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐŽůůĞĐƚ�ŝŶĨŽƌŵĂƟŽŶ�ĐŽŶĐĞƌŶŝŶŐ�ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ͘

�ŽůůĞĐƚ�ŝŶĨŽƌŵĂƟŽŶ�ĐŽŶĐĞƌŶŝŶŐ͗

1. produced/manufactured items 

2. data obtained from the energy bill (annual consumption, power, expense 

for the purchase of electric energy)

3. data concerning the energy obtained from a renewable source:(source, 

power, obtained energy (used and sold), annual cost)  

4. data concerning the electric energy obtained from a non-renewable source: 

(source, power, obtained energy (used), annual cost)

5. data concerning the production of thermal energy from a renewable source 

(source, annual consumption, power, annual expense)

6. data concerning the production of thermal energy from a non-renewable 

source (source, annual consumption, power, annual expense)

7. data concerning the production of energy from co-generation (source, an-

nual consumption, power, annual expense, thermal energy obtained and 

electric energy obtained).



Summary scheme of the intervention to be implemented:

1. ex-ante analysis

2. ex post analysis

3. summary of the intervention to be implemented





Annex 1 - Walk-Through Energy Audit Guidelines
dŚĞ�ƐĞĂƌĐŚ�ĨŽƌ�ĂǀĂŝůĂďůĞ�ƚŽŽůƐ͕�ƉƌŽǀŝĚŝŶŐ�'ƵŝĚĞůŝŶĞƐ�ĨŽƌ�Ă�tĂůŬͲƚŚƌŽƵŐŚ��ŶĞƌŐǇ�ĂƵĚŝƚ͕�ůĞĚ�ƚŽ�ƉĂƌ-
ƟĐƵůĂƌůǇ�ƐƵŝƚĂďůĞ�ŐƵŝĚĞ�ĚĞǀĞůŽƉĞĚ�ŝŶ�h͘^͘�͘�ďǇ��ŽŶŶĞǀŝůĞ��ĚŵŝŶŝƐƚƌĂƟŽŶ͘

dŚĞ�'ƵŝĚĞ�ŝƐ�ĚŽǁŶůŽĂĚĂďůĞ�ĨƌĞĞůǇ�Ăƚ͗

�ŚƩƉ͗ͬͬǁǁǁ͘ŽƌĞŐŽŶ͘ŐŽǀͬ�E�Z'zͬ�KE^ͬ/ŶĚƵƐƚƌǇͬĚŽĐƐͬ�ƵĚŝƚ'ƵŝĚĞ͘ƉĚĨ͍ŐĂсƚ

�/Ŷ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂŐĞƐ�ƚŚĞ�ŐƵŝĚĞ�ŚĂƐ�ďĞĞŶ�ĨƵůůǇ�ƌĞƉŽƌƚĞĚ͕�ǁŝƚŚ�ƐŽŵĞ�ĂĚĂƉƚĂƟŽŶ�ĨƌŽŵ�ƚŚĞ�ŽƌŝŐŝ-
ŶĂů�ĚŽĐƵŵĞŶƚ�ďǇ�DĂƌĐĞůůŽ��ŶƟŶƵĐĐŝ͕�ĂŶĚ�Ă�ĨƵƌƚŚĞƌ�ĂĚĂƉƚĂƟŽŶ�ďǇ��ĂŶŝĞů��ĂƌĂƫ͘�

A Guidebook for Performing Walk-Through Energy Audits of Industrial Facilities

Audit informations
Facility Name  
Address  
Facility Contact  
Facility Phone  
Date of Audit  
Audited by  
Auditors Phone  

%20http:/www.oregon.gov/ENERGY/CONS/Industry/docs/AuditGuide.pdf?ga=t


�ĐƌŽŶǇŵƐ

 Acronyms
1 ��� �ůƚĞƌŶĂƟŶŐ��ƵƌƌĞŶƚ
2 ��D&� �ĐƚƵĂů�ĐƵďŝĐ�ŵĞƚĞƌƐ�ƉĞƌ�ŚŽƵƌ�ŽĨ�Ăŝƌ�ŇŽǁ
3 ��D&Ͳ&��� �ŝƌ�ŇŽǁ�ďĞĨŽƌĞ�ĮůƚĞƌ�;&ƌĞĞ��ŝƌ��ĞůŝǀĞƌǇͿ
4 VSD sĂƌŝĂďůĞͬ�ĚũƵƐƚĂďůĞ�^ƉĞĞĚ��ƌŝǀĞ
5 �^D�� �ŵĞƌŝĐĂŶ�^ŽĐŝĞƚǇ�ŽĨ�DĞĐŚĂŶŝĐĂů��ŶŐŝŶĞĞƌƐ
6 �,W� �ƌĂŬĞ�,ŽƌƐĞƉŽǁĞƌ
7 �WZ� �ĂĐŬ�WƌĞƐƐƵƌĞ�ZĞŐƵůĂƚŽƌ
8 ��'/� �ŽŵƉƌĞƐƐĞĚ��ŝƌ�ĂŶĚ�'ĂƐ�/ŶƐƟƚƵƚĞ
9 ĐƵ͘ŵ͘� �ƵďŝĐ�DĞƚĞƌƐ

10 �&>� �ŽŵƉĂĐƚ�&ůƵŽƌĞƐĐĞŶƚ�>ĂŵƉƐ
11 �&D� �ƵďŝĐ�ĨĞĞƚ�ƉĞƌ�ŵŝŶƵƚĞ�ŽĨ�Ăŝƌ�ŇŽǁ
12 �^/� �ƵƌƌĞŶƚ�^ŽƵƌĐĞ�/ŶǀĞƌƚĞƌ
13 �K� �ĂƌďŽŶ�DŽŶŽǆŝĚĞ
14 CW �ŽŽů�tŚŝƚĞ�&ůƵŽƌĞƐĐĞŶƚ�>ĂŵƉƐ
15 DC �ŝƌĞĐƚ��ƵƌƌĞŶƚ
16 qC �ĞŐƌĞĞƐ��ĞŶƟŐƌĂĚĞ
17 ,W^� ,ŝŐŚ�WƌĞƐƐƵƌĞ�^ŽĚŝƵŵ
18 ,K� ,ŝŐŚ�KƵƚƉƵƚ
19 ,W� ,ŽƌƐĞƉŽǁĞƌ
20 HTD ,ŝŐŚ�dŽƌƋƵĞ��ƌŝǀĞ
21 ,s��� ,ĞĂƟŶŐ�sĞŶƟůĂƟŽŶ�ĂŶĚ��ŝƌ��ŽŶĚŝƟŽŶŝŶŐ
22 /�&D� �ŝƌ�ŇŽǁ�Ăƚ�ŝŶůĞƚ�ŇĂŶŐĞ
23 /�^E�� �/ůůƵŵŝŶĂƟŶŐ��ŶŐŝŶĞĞƌŝŶŐ�^ŽĐŝĞƚǇ�ŽĨ�EŽƌƚŚ��ŵĞƌŝĐĂ
24 >W�� >ŝƋƵŝĚ�WƌĞƐƐƵƌĞ��ŵƉůŝĮĞƌ
25 MH DĞƚĂů�,ĂůŝĚĞ
26 KϮ KǆǇŐĞŶ
27 W��� WŽůǇĐŚůŽƌŝŶĂƚĞĚ��ŝƉŚĞŶǇůƐ
28 W WƌĞƐƐƵƌĞ�ŝŶ�DWĂ�
29 WĂ W�ĂďƐŽůƵƚĞ͕�ǁŚŝĐŚ�ŝƐ�Ϭ͘ϭDWĂ�Ăƚ�ƐĞĂ�ůĞǀĞů
30 WŐ� W�ŐĂƵŐĞ͕�ƌĞĨĞƌĞŶĐĞĚ�ƚŽ�ĂƚŵŽƐƉŚĞƌŝĐ�ƉƌĞƐƐƵƌĞ
31 ^�&D� �ƋƵŝǀĂůĞŶƚ�Ăŝƌ�ŇŽǁ�Ăƚ�^ƚĂŶĚĂƌĚ��ŽŶĚŝƟŽŶƐ
32 WtD� WƵůƐĞ�tŝĚƚŚ�DŽĚƵůĂƚĞĚ
33 s^/� sŽůƚĂŐĞ�^ŽƵƌĐĞ�/ŶǀĞƌƚĞƌ
34 WW tĂƌŵ�tŚŝƚĞ�&ůƵŽƌĞƐĐĞŶƚ�>ĂŵƉƐ
35 WWX tĂƌŵ�tŚŝƚĞ��ĞůƵǆĞ�&ůƵŽƌĞƐĐĞŶƚ�>ĂŵƉƐ



/ŶƚƌŽĚƵĐƟŽŶ
dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ŐƵŝĚĞ�ŝƐ�ƚŽ�ŝŶƚƌŽĚƵĐĞ�ƚŚĞ�ƵƐĞƌ͕ �ďŽƚŚ�ƚĞĐŚŶŝĐĂů�ĂŶĚ�ŶŽŶͲƚĞĐŚŶŝĐĂů͕�ƚŽ�ĐŽŵ-

ŵŽŶ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŚĂƚ�ŵĂǇ�ďĞ�ĨŽƵŶĚ�ŝŶ�ĂŶ�ŝŶĚƵƐƚƌŝĂů�ĨĂĐŝůŝƚǇ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ĞůĞĐƚƌŝĐĂů�ĞŶĞƌŐǇ�
ĐŽŶƐƵŵƉƟŽŶ͘�/ƚ�ŚĂƐ�not ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ĂƐ�Ă�ƐŽůĞ�ƌĞĨĞƌĞŶĐĞ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƵƐĞƌ�ŝŶ�ĐŽŵƉůĞƟŶŐ�
ĂŶ�ĂŶĂůǇƐŝƐ͖�ďƵƚ�ŝƚ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ďĞ�ĂŶ�aide ŝŶ�ƚŚĞ�ĮƌƐƚ�ĂŶĚ�ƉĞƌŚĂƉƐ�ŵŽƐƚ�ĐƌŝƟĐĂů�ƐƚĞƉ�
ŝŶ�ƉĞƌĨŽƌŵŝŶŐ�ĂŶ�ĂƵĚŝƚ͗�ƚŽƵƌŝŶŐ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ĂŶĚ�ƋƵŝĐŬůǇ�ŝĚĞŶƟĨǇŝŶŐ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐƐ�ŽƉƉŽƌƚƵŶŝƟĞƐ͘

&Žƌ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ƵƐĞƌ�ƚŚŝƐ�ŐƵŝĚĞ�ĐĂŶ�ŚĞůƉ�ĚĞƚĞƌŵŝŶĞ�ǁŚĞƌĞ�ƚŽ�ĨŽĐƵƐ�ƚŚĞŝƌ�ĞīŽƌƚ�ĨŽƌ�Ă�ĚĞƚĂŝůĞĚ�
ĞŶĞƌŐǇ�ĂƵĚŝƚ͘�&Žƌ�ƚŚĞ�ŶŽŶͲƚĞĐŚŶŝĐĂů�ƵƐĞƌ�ƚŚŝƐ�ŐƵŝĚĞ�ǁŝůů�ĂƐƐŝƐƚ�ƚŚĞŵ�ŝŶ�ĚĞǀĞůŽƉŝŶŐ�Ă�ůŝƐƚ�ŽĨ�ƉŽƚĞŶ-

ƟĂů�ĞŶĞƌŐǇ�ƐĂǀŝŶŐ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ƌĞĨĞƌ�ƚŽ�ƋƵĂůŝĮĞĚ�ƉĞƌƐŽŶŶĞů�ĨŽƌ�ĂĚĚŝƟŽŶĂů�ƐƚƵĚǇ͘�dŚŝƐ�ŐƵŝĚĞ�
ŵĂǇ�ĂůƐŽ�ďĞ�ƵƐĞĚ�ĂƐ�Ă�ĐŚĞĐŬůŝƐƚ�ǁŚĞŶ�ĐŽŶĚƵĐƟŶŐ�Ă�ƉŚŽŶĞ�ƐƵƌǀĞǇ�ǁŝƚŚ�Ă�ĨĂĐŝůŝƚǇ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�
ǁŚĞƚŚĞƌ�Žƌ�ŶŽƚ�Ă�ĚĞƚĂŝůĞĚ�ĞŶĞƌŐǇ�ĂƵĚŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ͘��ĚĚŝƟŽŶĂů�ĐŽƉŝĞƐ�ŽĨ�ƚŚŝƐ�ŐƵŝĚĞ�ĂƌĞ�ĂǀĂŝů-
ĂďůĞ�ĨƌŽŵ�ƚŚĞ��ŽŶŶĞǀŝůůĞ�WŽǁĞƌ��ĚŵŝŶŝƐƚƌĂƟŽŶ͕��ŶĞƌŐǇ��ĸĐŝĞŶĐǇ�ǁĞď�ƐŝƚĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ďƉĂ͘
ŐŽǀͬŝŶĚĞǆŵĂŝŶ͘ƐŚƚŵů

dŚŝƐ�ŐƵŝĚĞ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ďǇ͗

�ŚƌŝƐƚŽƉŚĞƌ��͘�DŝůĂŶ͕�W�͕���D͕�DĞĐŚĂŶŝĐĂů�Θ��ŝǀŝů��ŶŐŝŶĞĞƌ͕ �Bonneville Power Administra-

WLRQ��(QHUJ\�(I¿FLHQF\�'HSDUWPHQW������1�(����th $YHQXH��3RUWODQG��2UHJRQ������������
����������FEPLODQ#ESD�JRY

'LVFODLPHU

dŚĞ�ĐŽŶƚĞŶƚƐ�ŽĨ� ƚŚŝƐ� ƌĞƉŽƌƚ�ĂƌĞ�ŽīĞƌĞĚ�ĂƐ�ŐƵŝĚĂŶĐĞ͘�EĞŝƚŚĞƌ� ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�
ŶŽƌ�ƚŚĞ��ŽŶŶĞǀŝůůĞ�WŽǁĞƌ��ĚŵŝŶŝƐƚƌĂƟŽŶ͕�ŶŽƌ�ĂŶǇ�ŽĨ�ƚŚĞŝƌ�ĐŽŶƚƌĂĐƚŽƌƐ͕�ƐƵďĐŽŶƚƌĂĐƚŽƌƐ͕�Žƌ�ƚŚĞŝƌ�
ĞŵƉůŽǇĞĞƐ͕�ŶŽƌ�ĂŶǇ�ĂŐĞŶĐǇ�ƚŚĞƌĞŽĨ͕ �ŵĂŬĞ�ĂŶǇ�ǁĂƌƌĂŶƚǇ͕ �ĞǆƉƌĞƐƐ�Žƌ� ŝŵƉůŝĞĚ͕�Žƌ�ĂƐƐƵŵĞƐ�ĂŶǇ�
ůĞŐĂů�ůŝĂďŝůŝƚǇ�Žƌ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ĂĐĐƵƌĂĐǇ͕ �ĐŽŵƉůĞƚĞŶĞƐƐ͕�Žƌ�ƵƐĞĨƵůŶĞƐƐ�ŽĨ�ĂŶǇ�ŝŶĨŽƌŵĂƟŽŶ͕�
ĂƉƉĂƌĂƚƵƐ͕�ƉƌŽĚƵĐƚ͕�ƉƌŽĐĞƐƐ�Žƌ�ƐŽŌǁĂƌĞ�ĚŝƐĐůŽƐĞĚ�ǁŝƚŚŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘�ZĞĨĞƌĞŶĐĞ�ŚĞƌĞŝŶ�ƚŽ�ĂŶǇ�
ƐƉĞĐŝĮĐ�ĐŽŵŵĞƌĐŝĂů�ƉƌŽĚƵĐƚ͕�ƉƌŽĐĞƐƐ͕� ƚƌĂĚĞ�ŶĂŵĞ͕� ƚƌĂĚĞŵĂƌŬ͕�ŵĂŶƵĨĂĐƚƵƌĞƌ͕ �Žƌ�ŽƚŚĞƌƐ�ĚŽĞƐ�
ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ĐŽŶƐƟƚƵƚĞ�Žƌ�ŝŵƉůǇ�ĂŶ�ĞŶĚŽƌƐĞŵĞŶƚ͕�ƌĞĐŽŵŵĞŶĚĂƟŽŶ�Žƌ�ĨĂǀŽƌŝŶŐ�ďǇ�ƚŚĞ�hŶŝƚĞĚ�
^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�Žƌ�ĂŶǇ�ĂŐĞŶĐǇ�ƚŚĞƌĞŽĨ͘ �dŚĞ�ǀŝĞǁƐ�Žƌ�ŽƉŝŶŝŽŶ�ŽĨ�ĂƵƚŚŽƌƐ�ĞǆƉƌĞƐƐĞĚ�ŚĞƌĞŝŶ�ĚŽ�
ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ƐƚĂƚĞ�Žƌ�ƌĞŇĞĐƚ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�Žƌ�ĂŶǇ�ĂŐĞŶĐǇ�ƚŚĞƌĞŽĨ͘
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�'ĞŶĞƌĂů�EŽƚĞƐ

hƐĞ�ďŝŶŽĐƵůĂƌƐ�ƚŽ�ŝĚĞŶƟĨǇ�ŚŝŐŚ�ďĂǇ�ůŝŐŚƚƐ�ʹ�ƉĂƌƟĐƵůĂƌůǇ�ŇƵŽƌĞƐĐĞŶƚ�ůŝŐŚƚƐ͘

�ŶŽƚŚĞƌ�ŵĞƚŚŽĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ůŝŐŚƚƐ�ŝŶƐƚĂůůĞĚ�ŝƐ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ƐƚŽĐŬƌŽŽŵ͘

>ŝŐŚƚ�ŽƵƚƉƵƚ�ĨƌŽŵ�Ă�ůŝŐŚƚ�ƐŽƵƌĐĞ�ŝƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ůƵŵĞŶƐ͘

>ƵŵĞŶƐͬtĂƩ�ŝƐ�ƚŚĞ�ƌĂƟŽ�ŽĨ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ůŝŐŚƚ�ƉƌŽĚƵĐĞĚ�ƉĞƌ�ƚŚĞ�ŝŶƉƵƚ�ĞŶĞƌŐǇ͘�dŚĞ�ůĂƌŐĞƌ�ƚŚŝƐ�
ƌĂƟŽ͕�ƚŚĞ�ŵŽƌĞ�ĞĸĐŝĞŶƚ�ƚŚĞ�ĮǆƚƵƌĞ�ŝƐ͘

dŚĞ�ĂŵŽƵŶƚ�ŽĨ�ůŝŐŚƚ�͞ĂǀĂŝůĂďůĞ͟�Ăƚ�Ă�ƉĂƌƟĐƵůĂƌ�ůŽĐĂƟŽŶ�ŝƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ĨŽŽƚͲĐĂŶĚůĞƐ�;ůƵǆͿ�ďǇ�Ă�
ŚĂŶĚ�ŚĞůĚ�ůŝŐŚƚ�ŵĞƚĞƌ͘

WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�tĞď�^ŝƚĞƐ�ĨŽƌ�ĂĚĚŝƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ͗
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,ĞůƉĨƵů�ƌĞĨĞƌĞŶĐĞ�ƚĂďůĞƐ�ĂƌĞ�ůŝƐƚĞĚ�ďĞůŽǁ͗��

Common Light Source Charateristics

W\SH Color
Lumens/

Watt

ZĞƐƚƌŝŬĞ�
;DŝŶ͘Ϳ

Full 

Output 

;DŝŶ͘Ϳ

�ǀŐ͘�>ĂŵƉ�
>ŝĨĞ�;ϭϬϬϬ�
,ŽƵƌƐͿ

Incandescent tĂƌŵ�ǇĞůůŽǁ 8-24* - - Ϭ͘ϳϱͲϯ͘ϱ

Fluorescent
sĂƌŝĞƐ͕�Ă�ůŽƚ�ŽĨ�ŽƉ-

ƟŽŶƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ 60-100 - - ϳ͘ϱͲϮϬ

0HUFXU\�9DSRU
sĞƌǇ�ďůƵĞ�ǁŚŝƚĞ�Ͳ�

ƚĞŶĚƐ�ƚŽ�ŐĞƚ�ŐƌĞĞŶŝƐŚ�
ǁŝƚŚ�ƟŵĞ

35-55 ϯͲϳ ϯͲϳ ϭϬͲϮϰ



Metal Halide
͞tŚŝƚĞ͕͟ �ƐŝŐŶŝĮĐĂŶƚ�
ĐŽůŽƌ�ƐŚŝŌ�ǁŝƚŚ�ƟŵĞ 60-100 ϳͲϭϱ ϮͲϱ ϲͲϮϬ

High Pressure So-

dium
zĞůůŽǁ�KƌĂŶŐĞ 40-125 ϮͲϲ фϭͲϮ ϳ͘ϱͲϮ͘ϰ

Low Pressure So-

dium

s�Zz�ŵŽŶŽĐŚƌŽŵĂ-

ƟĐ�ǇĞůůŽǁ 70-180 - ϳͲϭϱ ϭϬͲϭϴ

Ύ�dŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ŝŶĐĂŶĚĞƐĐĞŶƚ�ůĂŵƉƐ�ǇŝĞůĚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϳ�ůƵŵĞŶƐͬǁĂƩ͘

�ĚĚŝƟŽŶĂů�ŝŶĨŽ�ŽŶ�>���ůĂŵƉƐ͗�ĂǀĂŝůĂďůĞ�ĂƐ�ǁĂƌŵ�ǁŚŝƚĞ�Žƌ�ĐŽůĚ�ǁŚŝƚĞ͕�ϳϬͲϭϬϬ�ůƵŵĞŶƐͬtĂƩ͕�ZĞͲ
ƐƚƌŝŬĞ�ŝŵŵĞĚŝĂƚĞ͕�ĨƵůů�ŽƵƚƉƵƚ�ŝŵŵĞĚŝĂƚĞ͕�ůĂŵƉ�ůŝĨĞ�ϱϬͲϲϬ͘ϬϬϬ�ŚŽƵƌƐ�;ďƵƚ�ƐŚŽƌƚĞƌ�ůŝĨĞ�ĨŽƌ�ƚŚĞ����
ƉŽǁĞƌ�ƐƵƉƉůǇͿ͘

Variations in Fluorescent Lamp and Fixture Choices

/DPS �ĂůůĂƐƚ
5HODWLYH�(QHUJ\�&RQVXPSWLRQ�IRU�VDPH�

OLJKWLQJ�OHYHO�DV�VWDQGDUG�ODPS�DQG�PDJQH-
tic ballast

Standard ^ƚĂŶĚĂƌĚ�DĂŐŶĞƟĐ 100%
Standard �ĸĐŝĞŶƚ�DĂŐŶĞƟĐ 87%
Standard �ůĞĐƚƌŽŶŝĐ 75%
(I¿FLHQW ^ƚĂŶĚĂƌĚ�DĂŐŶĞƟĐ 90%
(I¿FLHQW �ĸĐŝĞŶƚ�DĂŐŶĞƟĐ 80%
(I¿FLHQW �ůĞĐƚƌŽŶŝĐ 68%

7� DĂƚĐŚĞĚ��ůĞĐƚƌŽŶŝĐ��ĂůůĂƐƚ 56%

�ǆĂŵƉůĞ͗��Ǉ�ĐŚĂŶŐŝŶŐ�ĨƌŽŵ�ƐƚĂŶĚĂƌĚ�ŇƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�ǁŝƚŚ�ŵĂŐŶĞƟĐ�ďĂůůĂƐƚƐ�ƚŽ�ĞŶĞƌŐǇ�Ğĸ-

ĐŝĞŶƚ�dϴ�ŇƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�ǁŝƚŚ�ĞůĞĐƚƌŽŶŝĐ�ďĂůůĂƐƚƐ͕�ƚŚĞ�ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ�ĐĂŶ�ďĞ�ƌĞĚƵĐĞĚ�ďǇ�
ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϱϬ�ƉĞƌĐĞŶƚ͕�ǁŚŝůĞ�ƐƟůů�ŵĂŝŶƚĂŝŶŝŶŐ�ƚŚĞ�ƐĂŵĞ�ůŝŐŚƚ�ůĞǀĞů͘

look or ask ?

�ƌĞ�ůŝŐŚƚƐ�ŽŶ�ŝŶ�ƵŶŽĐĐƵƉŝĞĚ�ĂƌĞĂƐ͍

Yes □ No □



/Ɛ�ƚŚĞ�ĞǆƚĞƌŝŽƌ�ůŝŐŚƟŶŐ�ŽŶ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĂǇ͍

Yes □ No □
DĂŶƵĂůůǇ�ƚƵƌŶ�Žī�ůŝŐŚƚƐ͘

�ĞĐĂƵƐĞ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ŝŶǀĞƐƚŵĞŶƚ�ƚŚŝƐ�ĐĂŶ�ďĞ�ƚŚĞ�ƐŝŵƉůĞƐƚ�ŵŽƐƚ�ĐŽƐƚ�ĞīĞĐƟǀĞ�ŵĞƚŚŽĚ�ƚŽ�ƐĂǀĞ�ŽŶ�
ůŝŐŚƟŶŐ�ĞŶĞƌŐǇ͘�

��dŚŝƐ�ŵĞĂƐƵƌĞ�ŝƐ�ŽŶůǇ�ĂƐ�ƌĞůŝĂďůĞ�ĂƐ�ƚŚĞ�ŽƉĞƌĂƚŽƌ;ƐͿ͘

/ŶƐƚĂůů�ŽĐĐƵƉĂŶĐǇ�ƐĞŶƐŽƌ�Žƌ�ƉŚŽƚŽ�ĞůĞĐƚƌŝĐ�ƐĞŶƐŽƌƐ͘

dŚŝƐ�ŽīĞƌƐ�Ă�ŵŽƌĞ�ƌĞůŝĂďůĞ�ŵĞƚŚŽĚ�ƚŽ�ŽďƚĂŝŶ�ƐĂǀŝŶŐƐ�ĂƐ�ŝƚ� ŝƐ�ŶŽƚ�ŽƉĞƌĂƚŽƌ�ĚĞƉĞŶĚĂŶƚ͘�dǇƉŝĐĂů�
ĂƉƉůŝĐĂƟŽŶƐ�ĂƌĞ�ƉƵŵƉ�ŚŽƵƐĞƐ͕�ŵĞĞƟŶŐ�ƌŽŽŵƐ͕�ďĂƚŚƌŽŽŵƐ͕�ǁĂƌĞŚŽƵƐĞ͕�Žƌ�ƐƚŽƌĂŐĞ�ĂƌĞĂƐ͘�;ŽŶĞ�
ƉŚŽƚŽ�ƐĞŶƐŽƌ�ĐĂŶ�ŽƉĞƌĂƚĞ�ŵƵůƟƉůĞ�ůŝŐŚƚ�ĮǆƚƵƌĞƐͿ͘

ZĞƉůĂĐĞ� ŚŝŐŚ� ƉƌĞƐƐƵƌĞ� ƐŽĚŝƵŵ;,W^Ϳ� ůŝŐŚƚƐ� ŝŶ� ůŽǁ� ƵƐĞ� ĂƌĞĂƐ�ǁŝƚŚ� ŇƵŽƌĞƐĐĞŶƚ�
ůŝŐŚƚƐ�ĨŽƌ�ƋƵŝĐŬ�ŽŶ�ĂŶĚ�Žī�ĐŽŶƚƌŽů͘

�ůƚŚŽƵŐŚ�,W^�ůŝŐŚƚƐ�ĐĂŶ�ŽƉĞƌĂƚĞ�ŵŽƌĞ�ĞĸĐŝĞŶƚůǇ͕ �ƚŚĞŝƌ�ůŽŶŐ�ƌĞͲƐƚƌŝŬĞ�ƟŵĞƐ�ĐĂŶ�ŵĂŬĞ�ƚŚĞŵ�Ă�
ƉŽŽƌ�ĐŚŽŝĐĞ�ĨŽƌ�ůŽǁ�ƵƐĞ�ĂƌĞĂƐ͘��ĞĐĂƵƐĞ�ƚŚĞǇ�ƚĂŬĞ�ƐŽ�ůŽŶŐ�ƚŽ�ǁĂƌŵͲƵƉ͕�ƚŚĞǇ�ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ůĞŌ�
ŽŶ�ĐŽŶƟŶƵŽƵƐůǇ͘

ZĞƉůĂĐĞ�Žƌ�ŵĂŝŶƚĂŝŶ�ĨĂƵůƚǇ�ƉŚŽƚŽĐŽŶƚƌŽůƐ͘

KŌĞŶ�ǁŚĞŶ�ůŝŐŚƚƐ�ĂƌĞ�ŽŶ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĂǇ�ŝƚ�ƚƵƌŶƐ�ŽƵƚ�ƚŚĂƚ�ƉŚŽƚŽĐŽŶƚƌŽůƐ�ĂƌĞ�ĂůƌĞĂĚǇ�ŝŶƐƚĂůůĞĚ�ďƵƚ�
ŚĂǀĞ�ďĞĐŽŵĞ�ŝŶŽƉĞƌĂďůĞ͘

�ƌĞ�ĞǆŝƐƟŶŐ�ůŝŐŚƟŶŐ�ůĞǀĞůƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ůĞǀĞůƐ͍

hƐĞ�Ă�ŚĂŶĚ�ŚĞůĚ�ůŝŐŚƚ�ŵĞƚĞƌ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ůŝŐŚƚ�ĂǀĂŝůĂďůĞ�ŝŶ�ǁŽƌŬ�ĂƌĞĂƐ͘�,ŽůĚ�ƚŚĞ�
ŵĞƚĞƌ�Ăƚ�ǁŽƌŬ�ůĞǀĞů͘�ZĞĨĞƌ�ƚŽ�ƚŚĞ�ƚĂďůĞ�ďĞůŽǁ�ĨŽƌ�ƌĞĐŽŵŵĞŶĚĞĚ�ůŝŐŚƟŶŐ�ůĞǀĞůƐ͘�&Žƌ�ĂĚĚŝƟŽŶĂů�
ŝŶĨŽƌŵĂƟŽŶ͕�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�/ůůƵŵŝŶĂƟŶŐ��ŶŐŝŶĞĞƌŝŶŐ�^ŽĐŝĞƚǇ�ŽĨ�EŽƌƚŚ��ŵĞƌŝĐĂ�;/�^E�Ϳ�ŐƵŝĚĞůŝŶĞƐ�
Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ŝĞƐŶĂ͘ŽƌŐͬ�ĨŽƌ�ŵŽƌĞ�ĚĞƚĂŝůƐ.

Common Lighting Requirements*
7\SH &ŽŽƚͲĐĂŶĚůĞƐ 7\SH Foot-

ĐĂŶĚůĞƐ
$VVHPEO\�,QVSHFWLRQ Warehouse

Simple ϮϬͲϱϬ Inactive ϱͲϭϬ
Moderate ϱϬͲϭϬϬ Active  
Complex ϭϬϬͲϮϬϬ Large Items ϭϬͲϮϬ

Very Complex ϮϬϬͲϱϬϬ Small Items ϮϬͲϱϬ



Exating ϱϬϬͲϭϬϬϬ Boiler Room ϮϬͲϱϬ
0DFKLQH�6KRSV

Rough Bench ϮϬͲϱϬ
Fine Bench or Machine work ϮϬϬͲϱϬϬ

Control Room ϮϬͲϭϬϬ Corridors, Lobbies ϭϬͲϮϬ
Mechanical Room ϮϬͲϱϬ 2I¿FH ϰϬͲϭϬϬ
ΎDƵůƟƉůǇ�ĨŽŽƚͲĐĂŶĚůĞƐ�ďǇ�ϭϬ͘ϳϲ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ǀĂůƵĞ�ŝŶ�ůƵǆ͘�&Žƌ�ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ǀĂůƵĞƐ�ůŽŽŬ�Ăƚ�ƚŚĞ�
'hd,�ƚĂďůĞƐ�ŝŶ��ŶŶĞǆ�ϰ͘

ZĞĚƵĐĞ�ůŝŐŚƟŶŐ�ůĞǀĞůƐ�ǁŚĞƌĞ�ĂƉƉƌŽƉƌŝĂƚĞ͘

/ƚ�ŝƐ�ĐŽŵŵŽŶ�ĨŽƌ�ƐŽŵĞ�ĂƌĞĂƐ�ƚŽ�ŚĂǀĞ�ĞǆĐĞƐƐŝǀĞ�ůŝŐŚƟŶŐ͖�ƉĂƌƟĐƵůĂƌůǇ�ǁĂƌĞŚŽƵƐĞ�ƐƉĂĐĞ͕�ǁĂůŬͲŝŶ�
ĨƌĞĞǌĞƌƐ͕�ĂŶĚ�ŚĂůůǁĂǇƐ͘�dŚĞƌĞ�ĂƌĞ�Ă�ŶƵŵďĞƌ�ŽĨ�ƐƚƌĂƚĞŐŝĞƐ� ĨŽƌ�ƌĞĚƵĐŝŶŐ� ůŝŐŚƟŶŐ͗� ůĂŵƉƐ�ĐĂŶ�ďĞ�
ƌĞŵŽǀĞĚ�;ĨŽƌ�ŇƵŽƌĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ƚŚĞ�ďĂůůĂƐƚ�ǁŝůů�ƐƟůů�ĐŽŶƐƵŵĞ�ƐŽŵĞ�ĞŶĞƌŐǇͿ͕�ĮǆƚƵƌĞƐ�ĐĂŶ�ďĞ�
ƌĞǁŝƌĞĚ�ƚŽ�ĂůůŽǁ�ƉĂƌƟĂů�ƚŽ�ĨƵůů�ůŝŐŚƟŶŐ͕�Žƌ�ŶĞǁ�ĞĸĐŝĞŶƚ�ĮǆƚƵƌĞƐ�ĐĂŶ�ďĞ�ŝŶƐƚĂůůĞĚ�ǁŝƚŚ�Ă�ƌĞĚƵĐĞĚ�
ĚĞƐŝŐŶ�ƉŽŝŶƚ�ĨŽƌ�ƚŚĞ�ůŝŐŚƟŶŐ�ůĞǀĞů͘ dŚĞ�ǀŽůƚĂŐĞ�ĐĂŶ�ďĞ�ƌĞĚƵĐĞĚ�ĨŽƌ�Ăůů� ůĂŵƉƐ�ƵŶĚĞƌ�ƚŚĞ�ƐĂŵĞ�
ďŽĂƌĚ�ƐǁŝƚĐŚ͕�ƵƐŝŶŐ�Ă�ǀŽůƚĂŐĞ�ĐŽŶƚƌŽů�ƵŶŝƚ͘�

�>ŝŐŚƟŶŐ�ůĞǀĞů�ŵĂǇ�ďĞ�ƉĞƌĐĞŝǀĞĚ�ĂƐ�Ă�͞ŚĞĂůƚŚ�ĂŶĚ�ŚĂƉƉŝŶĞƐƐ͟�ŝƐƐƵĞ͘��ǀĞŶ�ŝĨ�ĂŶ�ĂƌĞĂ�ŵĂǇ�
ŚĂǀĞ�ŚŝŐŚĞƌ�ůŝŐŚƟŶŐ�ůĞǀĞůƐ�ƚŚĂŶ�ƌĞĐŽŵŵĞŶĚĞĚ�ďǇ�/�^E��ŝƚ�ŵĂǇ�ŐŽ�ĂŐĂŝŶƐƚ�ƚŚĞ�ůŽĐĂů�ĐƵůƚƵƌĞ�ƚŽ�
ƌĞĚƵĐĞ�ůŝŐŚƟŶŐ͘

ZĞĚƵĐĞ�ŽǀĞƌĂůů�ůŝŐŚƟŶŐ�ĂŶĚ�ŝŶƐƚĂůů�ƚĂƐŬ�ůŝŐŚƟŶŐ͘

dŚŝƐ�ĂƉƉƌŽĂĐŚ�ĐĂŶ�ƉƌŽǀŝĚĞ�ďĞƩĞƌ�ůŝŐŚƟŶŐ�Ăƚ�ƚŚĞ�ƉŽŝŶƚ�ŽĨ�ƵƐĞ͕�ǁŚŝůĞ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ŽǀĞƌĂůů�ůŝŐŚƟŶŐ�
ŝŶ�ĂŶ�ĂƌĞĂ͘

 hŶůĞƐƐ�ƚĂƐŬ�ůŝŐŚƟŶŐ�ŝƐ�ŝŶƐƚĂůůĞĚ�ƚŽ�ďĞ�ĞĂƐŝůǇ�ŵŽĚŝĮĞĚ͕�ĂŶ�ĞǆĐĞůůĞŶƚ�ƚĂƐŬ�ůŝŐŚƟŶŐ�ůĂǇŽƵƚ�ĐĂŶ�
ƋƵŝĐŬůǇ�ďĞĐŽŵĞ�ŽďƐŽůĞƚĞ�ĂƐ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ŽƉĞƌĂƟŽŶƐ�ĂŶĚ�ůĂǇŽƵƚƐ�ĐŚĂŶŐĞ.

Yes □ No □

�ƌĞ�ŝŶĐĂŶĚĞƐĐĞŶƚ�ůŝŐŚƚƐ�ŝŶƐƚĂůůĞĚ͍�ZĞƉůĂĐĞ�ŝŶĐĂŶĚĞƐĐĞŶƚ�ůŝŐŚƚƐ�ǁŝƚŚ�dϴ�&ůƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�ĂŶĚ�
ŵĂƚĐŚĞĚ�ĞůĞĐƚƌŽŶŝĐ�ďĂůůĂƐƚƐ͘

 dŚĞ�ŇƵŽƌĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ŽĨ�ƚŽĚĂǇ�ĂƌĞ�ĞǆƚƌĞŵĞůǇ�ƌƵŐŐĞĚ�ĂŶĚ�ǀĞƌƐĂƟůĞ͘�dŚĞƐĞ�ĮǆƚƵƌĞƐ�ĐĂŶ�
ŽƉĞƌĂƚĞ�ŝŶ�ĂŵďŝĞŶƚ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ĚŽǁŶ�ƚŽ�ͲϯϲΣ�͕�ĐĂŶ�ďĞ�ŽƉĞƌĂƚĞĚ�ĂƐ��/ͲůĞǀĞů�ůŝŐŚƟŶŐ�Žƌ�ĚŝŵŵĞĚ�
ǁŝƚŚŽƵƚ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ƌĂƚĞĚ�ůĂŵƉ�ůŝĨĞ͘�dŚĞƐĞ�ŇƵŽƌĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ƉƌŽǀŝĚĞ�ŇŝĐŬĞƌͲĨƌĞĞ�ŽƉĞƌĂƟŽŶ�
ĂŶĚ�ĐĂŶ�ŽƉĞƌĂƚĞ�ǁŝƚŚ�dŽƚĂů�,ĂƌŵŽŶŝĐ��ŝƐƚŽƌƟŽŶ�ŽĨ�ůĞƐƐ�ƚŚĂŶ�ϱ�ƉĞƌĐĞŶƚ�ĂŶĚ�WŽǁĞƌ�&ĂĐƚŽƌ�ŐƌĞĂƚĞƌ�
ƚŚĂŶ�ϵϬ�ƉĞƌĐĞŶƚ͘



 �ŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ�ĐĂŶ�ďĞ�ƌĞĚƵĐĞĚ�ďǇ�ϱϬ�ƉĞƌĐĞŶƚ͘

ZĞƉůĂĐĞ�ŝŶĐĂŶĚĞƐĐĞŶƚ�ůĂŵƉƐ�ǁŝƚŚ�ĐŽŵƉĂĐƚ�ŇƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�;�&>ƐͿ͘

�ŽŵƉĂĐƚ�ŇƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�ŽīĞƌ�Ă�ƋƵŝĐŬ�ĂŶĚ�ƐŝŵƉůĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ƌĞƚƌŽĮƚ�ƚŽ�ŵŽƌĞ�ĞĸĐŝĞŶƚ�
ůŝŐŚƟŶŐ͘

 �ƐƟŵĂƚĞ�ϴϬ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇϮ͘

_ &Žƌ�ƉĞƌƐŝƐƚĞŶĐĞ�ŽĨ�ƐĂǀŝŶŐƐ͕�ĮǆƚƵƌĞƐ�ƚŚĂƚ�ĐĂŶ�ŽŶůǇ�ĂĐĐĞƉƚ��&>͛ Ɛ�ƐŚŽƵůĚ�ďĞ�ŝŶƐƚĂůůĞĚ͘

ZĞƉůĂĐĞ�ŚŝŐŚ�ďĂǇ�ŝŶĐĂŶĚĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ǁŝƚŚ�ŚŝŐŚ�ƉƌĞƐƐƵƌĞ�ƐŽĚŝƵŵ�;,W^Ϳ�ůĂŵƉƐ�
ŝŶ�ĂƌĞĂƐ�ǁŚĞƌĞ�ƚŚĞ�ĐŽůŽƵƌ�ŽĨ�ƚŚĞ�ůŝŐŚƚ�ŝƐ�ŶŽƚ�ŝŵƉŽƌƚĂŶƚ͘

 �ƐƟŵĂƚĞ�ϴϬ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘Ϯ

_ ^ŽŵĞ�ŵŝŐŚƚ�ŶŽƚ�ůŝŬĞ�ƚŚĞ�ǇĞůůŽǁ�ŽƌĂŶŐĞ�ůŝŐŚƚ͘�/ƚ�ŵĂǇ�ĂůƐŽ�ďĞ�ƵŶĂĐĐĞƉƚĂďůĞ�ǁŚĞƌĞ�ŐŽŽĚ�ĐŽůŽƵƌ�
ƌĞĐŽŐŶŝƟŽŶ�ŝƐ�ƌĞƋƵŝƌĞĚ�;�ǆĂŵƉůĞ͗�Ă�ƉƌŽĚƵĐƚ�ŝŶƐƉĞĐƟŽŶͬŐƌĂĚŝŶŐ�ĂƌĞĂͿ͘

_ ,W^�ůĂŵƉƐ�ƚĂŬĞ�ƟŵĞ�ƚŽ�ƌĞͲƐƚƌŝŬĞ�ĂŶĚ�ƚŚĞŶ�ĐŽŵĞ�ƵƉ�ƚŽ�ĨƵůů�ŽƵƚƉƵƚ�ǁŚĞŶ�ĮƌƐƚ�ƚƵƌŶĞĚ�ŽŶ͘

ZĞƉůĂĐĞ�ŝŶĐĂŶĚĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞĸĐŝĞŶĐǇ�ŵĞƚĂů�ŚĂůŝĚĞ�;D,Ϳ�ĮǆƚƵƌĞƐ

ŝŶ�ĂƌĞĂƐ�ǁŚĞƌĞ�ĐŽůŽƵƌ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƐƵĐŚ�ĂƐ�ƉƌŽĚƵĐƚ�ŐƌĂĚŝŶŐ�ĂƌĞĂƐ͘

D,�ůĂŵƉƐ�ŽīĞƌ�Ă�͞ǁŚŝƚĞ͟�ůŝŐŚƚ�ƉƌĞĨĞƌƌĞĚ�ďǇ�ƐŽŵĞ͘�'ĞŶĞƌĂůůǇ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ĂƐ�ĞĸĐŝĞŶƚ�ĂƐ�,W^�
ůŝŐŚƚƐ͘

 �ƐƟŵĂƚĞ͗�ϴϬ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘Ϯ

_ D,�ůĂŵƉƐ�ĂůƐŽ�ƚĂŬĞ�ƟŵĞ�ƚŽ�ƌĞͲƐƚƌŝŬĞ�ĂŶĚ�ĐŽŵĞ�ƵƉ�ƚŽ�ĨƵůů�ůŝŐŚƚ�ŽƵƚƉƵƚ�ǁŚĞŶ�ĮƌƐƚ�ƚƵƌŶĞĚ�ŽŶ͘

�ƌĞ�ƐƚĂŶĚĂƌĚ�ŇƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�ŝŶƐƚĂůůĞĚ͍

ZĞƉůĂĐĞ� ƐƚĂŶĚĂƌĚ� ŇƵŽƌĞƐĐĞŶƚ� ĂŶĚ�ŵĂŐŶĞƟĐ� ďĂůůĂƐƚƐ� ǁŝƚŚ� dϴ͛Ɛ� ĂŶĚ�ŵĂƚĐŚĞĚ�
ĞůĞĐƚƌŽŶŝĐ�ďĂůůĂƐƚƐ͘

 �ƐƟŵĂƚĞ͗�ϯϱͲϰϱ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘�Ϯ

_ /ƚ� ĐĂŶ�ďĞ�ƉƌŽďůĞŵĂƟĐ� ƚŽ�ŚĂǀĞ�dϴ�ĂŶĚ�ƐƚĂŶĚĂƌĚ�ŇƵŽƌĞƐĐĞŶƚ�ĮǆƚƵƌĞ�Ăƚ� ƚŚĞ�ƐĂŵĞ� ĨĂĐŝůŝƚǇ͘��ů-
ƚŚŽƵŐŚ� ƐƚĂŶĚĂƌĚ�ŇƵŽƌĞƐĐĞŶƚ� ůĂŵƉƐ�Įƚ� ŝŶ� dϴ�ĮǆƚƵƌĞƐ͕� ƚŚĞ�ďĂůůĂƐƚƐ� ĂƌĞ�ŶŽƚ�ŵĂƚĐŚĞĚ�ĂŶĚ�ŵĂǇ�
ĐƌĞĂƚĞ�ƉƌŽďůĞŵƐ͘

ZĞƉůĂĐĞ�ŇƵŽƌĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ǁŝƚŚ�ůŽǁ�ďĂǇ�D,�ĮǆƚƵƌĞƐ͘



D,�ůŝŐŚƚƐ�ĂƌĞ�ŵŽƌĞ�ĐŽŵŵŽŶůǇ�ĐŚŽƐĞŶ�ĨŽƌ�ƚŚĞŝƌ�ǁŚŝƚĞ�ůŝŐŚƚ�ƚŚĂŶ�ƚŚĞŝƌ�ĞĸĐŝĞŶĐǇ͘�̂ ĂǀŝŶŐƐ�ǁŝůů�ŽŶůǇ�
ďĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƐƉĞĐŝĮĐ�ƐĞůĞĐƟŽŶƐ�ŽĨ�D,�ĮǆƚƵƌĞƐ͘�&Žƌ�ƐŽŵĞ�ĐŽŵďŝŶĂƟŽŶƐ�ŽĨ�ĞǆŝƐƟŶŐ�ŇƵŽƌĞƐ-
ĐĞŶƚ�ĮǆƚƵƌĞƐ�ƌĞƉůĂĐĞĚ�ǁŝƚŚ�ŵĞƚĂů�ŚĂůŝĚĞ�ĮǆƚƵƌĞƐ͕�ĞŶĞƌŐǇ�ƵƐĞ�ĐŽƵůĚ�ŝŶĐƌĞĂƐĞ͘

�ƌĞ�ŵĂŐŶĞƟĐ�ďĂůůĂƐƚƐ�ŝŶƐƚĂůůĞĚ�ŽŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�ŇƵŽƌĞƐĐĞŶƚ�ůŝŐŚƚƐ͍

/ŶƐƚĂůů�ĞůĞĐƚƌŽŶŝĐ�ďĂůůĂƐƚƐ͘

 �ƐƟŵĂƚĞ͗�ϭϬͲϮϱ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘

_ /ƚ�ĐĂŶ�ďĞ�ĚŝĸĐƵůƚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ďĂůůĂƐƚ�ŝŶƐƚĂůůĞĚ�ǁŝƚŚŽƵƚ�Ă�ǀŝƐƵĂů�ŝŶƐƉĞĐƟŽŶ͘

�ƌĞ�DĞƌĐƵƌǇ�sĂƉŽƵƌ�ůŝŐŚƚƐ�ŝŶƐƚĂůůĞĚ͍

_ /Ŷ�ƚŚĞ�ƉĂƐƚ͕�DĞƌĐƵƌǇ�sĂƉŽƵƌ�ůŝŐŚƚƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞŝƌ�ůŽŶŐ�ůĂŵƉ�ůŝĨĞ͘

dŚĞƐĞ�ůĂŵƉƐ�ĂƌĞ�ŶŽƚ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶƚ�ďĞĐĂƵƐĞ�ĂƐ�ƚŚĞǇ�ĂŐĞ͕�ƚŚĞŝƌ�ůƵŵĞŶ�ŽƵƚƉƵƚ�ĚĞĐƌĞĂƐĞƐ�ďƵƚ�
ƚŚĞǇ�ĐŽŶƟŶƵĞ�ƚŽ�ĐŽŶƐƵŵĞ�ƚŚĞ�ƐĂŵĞ�ĂŵŽƵŶƚ�ŽĨ�ĞŶĞƌŐǇ͘

ZĞƉůĂĐĞ�DĞƌĐƵƌǇ�sĂƉŽƵƌ�ĮǆƚƵƌĞƐ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞĸĐŝĞŶĐǇ�ŵĞƚĂů�ŚĂůŝĚĞ�;D,Ϳ�Įǆ-

ƚƵƌĞƐ�ŝŶ�ĂƌĞĂƐ�ǁŚĞƌĞ�ĐŽůŽƵƌ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƐƵĐŚ�ĂƐ�ƉƌŽĚƵĐƚ�ŝŶƐƉĞĐƟŽŶ�ĂƌĞĂƐ͘

D,�ůĂŵƉƐ�ŽīĞƌ�Ă�͞ǁŚŝƚĞ͟�ůŝŐŚƚ�ƉƌĞĨĞƌƌĞĚ�ďǇ�ƐŽŵĞ͘�'ĞŶĞƌĂůůǇ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ĂƐ�ĞĸĐŝĞŶƚ�ĂƐ�,W^�
ůŝŐŚƚƐ͘���ƐƟŵĂƚĞ͗�ϴϬ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘Ϯϭ

ͺ�D,�ůĂŵƉƐ�ƚĂŬĞ�ƟŵĞ�ƚŽ�ƌĞͲƐƚƌŝŬĞ�ĂŶĚ�ĐŽŵĞ�ƵƉ�ƚŽ�ĨƵůů�ůŝŐŚƚ�ŽƵƚƉƵƚ�ǁŚĞŶ�ĮƌƐƚ�ƚƵƌŶĞĚ�ŽŶ͘

ZĞƉůĂĐĞ�DĞƌĐƵƌǇ�sĂƉŽƵƌ�ĮǆƚƵƌĞƐ�ǁŝƚŚ�dϴ�&ůƵŽƌĞƐĐĞŶƚ�ůĂŵƉƐ�ĂŶĚ�ŵĂƚĐŚĞĚ�ĞůĞĐ-

ƚƌŽŶŝĐ�ďĂůůĂƐƚƐ͘

_ �ŐĂŝŶ͕�ƚŚĞ�ŇƵŽƌĞƐĐĞŶƚ�ĮǆƚƵƌĞƐ�ŽĨ�ƚŽĚĂǇ�ĐĂŶ�ŚĂŶĚůĞ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ĚŽǁŶ�ƚŽ�Ϭ&͕ �ĐĂŶ�ďĞ�ŽƉĞƌĂƚĞĚ�
ĂƐ��/ͲůĞǀĞů�ůŝŐŚƟŶŐ�Žƌ�ĚŝŵŵĞĚ�ǁŝƚŚŽƵƚ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ƌĂƚĞĚ�ůĂŵƉ�ůŝĨĞ͘�dŚĞƐĞ�ĮǆƚƵƌĞƐ�ĐĂŶ�ƉƌŽǀŝĚĞ�
ĞǆĐĞůůĞŶƚ�ĐŽůŽƌ�ƌĞŶĚĞƌŝŶŐ�ĨŽƌ�ĂƌĞĂƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞ�ƚŚŝƐ͕�ƐƵĐŚ�ĂƐ�ŝŶƐƉĞĐƟŽŶ�ĂƌĞĂƐ͘

_ dŚĞ�ŵŽƵŶƟŶŐ�ŚĞŝŐŚƚ�ĨŽƌ�ƚŚĞƐĞ�ĮǆƚƵƌĞƐ�ŵĂǇ�ŚĂǀĞ�ƚŽ�ďĞ�ůŽǁĞƌĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂĐŚŝĞǀĞ�ĂĚĞƋƵĂƚĞ�
ůŝŐŚƚ�ĚŝƐƚƌŝďƵƟŽŶ͘�dŚŝƐ�ĐŽƵůĚ�ĐƌĞĂƚĞ�ŝŶƚĞƌĨĞƌĞŶĐĞ�ƉƌŽďůĞŵƐ�ǁŝƚŚ�ŽǀĞƌŚĞĂĚ�ĐƌĂŶĞƐ͘

1  (I¿FLHQF\�LQFUHDVH�HVWLPDWHV�DVVXPH�PDLQWDLQLQJ�VDPH�OLJKWLQJ�OHYHO��



�͘�Motors, Belts and Drives 

�'ĞŶĞƌĂů�EŽƚĞƐ

For additional information, please refer to the following web sites: 

http://www.execpc.com/~hgmurphy/, http://www.oit.doe.gov/bestpractices/, http://www.ecw.org 

Some rules of thumb to estimate the electrical energy use of motors*: 

Estimates regarding motor operation
Cost to operate a motor at 75% load for a full year $ϲϬͬŚŽƌƐĞƉŽǁĞƌ�;,WͿ

Electrical Power Requirement ϯ�ŬŝůŽǁĂƩ�;ŬtͿ�ĨŽƌ�ĞĂĐŚ�
ϱ�,W�ŽĨ�ŵŽƚŽƌ�ůŽĂĚŝŶŐ

Full Load Amps for a 460 Volt 3 phase system** ϭ͘Ϯ�ĂŵƉƐ�ĨŽƌ�ĞĂĐŚ�,W�ŽĨ�
ŵŽƚŽƌ�ůŽĂĚŝŶŐ

Full Load Amps for a 230 Volt 3 phase system** Ϯ͘ϰ�ĂƉŵƐ�ĨŽƌ�ĞĂĐŚ�,W�ŽĨ�
ŵŽƚŽƌ�ůŽĂĚŝŶŐ


$VVXPHV�PRWRU�LV����SHUFHQW�ORDGHG�DQG�KDV�D�IXOO�ORDG�HI¿FLHQF\�RI����SHUFHQW��$YHUDJH�(8�
industrial price € 0.10/ kWh for electricity (2 GWh/y), motor runs eight hours a day (one typi-
FDO�VKLIW���¿YH�GD\V�D�ZHHN�����ZHHNV�D�\HDU��&RVW�WR�RSHUDWH�D���N:�PRWRU�EHFRPHV�����¼�N:�

** Full load amps may be stamped on the motor nameplate.

dŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂďůĞ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĞƐƟŵĂƚĞ�ŵŽƚŽƌ�ĐŽƐƚƐ�ĂŶĚ�ĞĸĐŝĞŶĐŝĞƐ͗Ύ

(VWLPDWLQJ�0RWRU�&RVW�DQG�(I¿FLHQF\

0RWRU�+RUVHSRZHU
�ŽƐƚ�ĨŽƌ�^ƚĂŶĚĂƌĚ�
DŽƚŽƌ�ƉĞƌ�,ŽƌƐĞ-

power

Premium for 

+LJK�(I¿FLHQF\�
0RWRU�SHU�+RU-

VHSRZHU

/ŶĐƌĞĂƐĞ�ŝŶ�
�ĸĐŝĞŶĐǇ

�ŶŶƵĂů�^Ă-

ǀŝŶŐƐ�;ĨŽƌ�ŽŶĞ�
ƐŚŝŌ�Ăƚ�ĨƵůů�

ůŽĂĚͿ

��+3������+3 Ψϱϱ�Ͳ�ΨϳϬ�ƉĞƌ�,W $13 - $20 per HP ϱ͘Ϭй�Ͳ�ϯ͘ϱй Ψϱ͘ϬϬ�Ͳ�Ψϯ͘ϬϬ�
ƉĞƌ�,W

���+3������+3 Ψϱϱ�Ͳ�ΨϲϬ�ƉĞƌ�,W $10 - $15 per HP ƐĂŵĞ�ĂƐ�
ĂďŽǀĞ

Ψϰ͘ϱϬ�Ͳ�Ψϯ͘ϬϬ�
ƉĞƌ�,W

���+3�������+3 ƐĂŵĞ�ĂƐ�ĂďŽǀĞ ƐĂŵĞ�ĂƐ�ĂďŽǀĞ ϯ͘ϱй�Ͳ�ϯ͘Ϭй Ψϯ͘ϬϬ�Ͳ�ΨϮ͘ϱϬ�
ƉĞƌ�,W

����+3�������+3 ƐĂŵĞ�ĂƐ�ĂďŽǀĞ ƐĂŵĞ�ĂƐ�ĂďŽǀĞ Ϯ͘Ϭй ΨϮ͘ϬϬ�ƉĞƌ�,W




7KLV�WDEOH�LV�RQO\�LQWHQGHG�IRU�¿HOG�HVWLPDWHV�RI�SRWHQWLDO�VDYLQJV��7R�FRQYHUW�FRVW�IURP���+3�
to €/kW multiply the values by 1.07. To convert savings from $/HP to €/kW multiply the values 
by 3.2.

7KH�'LUHFWLYH���������&(�µ(FRGHVLJQ¶�±�DQG�WKH�VWDQGDUG�(1����������GH¿QH�LQ�(8�
WKH�QHZ�FODVVHV�RI�HQHUJ\�HI¿FLHQF\�IRU�DV\QFKURQRXV���SKDVH�PRWRUV�

,(���VWDQGDUG�HI¿FLHQF\���HTXLYDOHQW�WR�WKH�SUHYLRXV�OHYHO�(II���

,(���VWDQGDUG�HI¿FLHQF\���HTXLYDOHQW�WR�WKH�SUHYLRXV�OHYHO�(II���

,(���SUHPLXP�HI¿FLHQF\��

Go to: http://www.motor-challenge.eu/ .

http://www.motor-challenge.eu/


DŽƚŽƌƐ�ŚĂǀĞ�ƌĞůĂƟǀĞůǇ�ĐŽŶƐƚĂŶƚ�ƉŽǁĞƌ�ĨĂĐƚŽƌ�ĂŶĚ�ĞĸĐŝĞŶĐǇ�ĚŽǁŶ�ƚŽ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϱϬ�ƉĞƌĐĞŶƚ�
ŽĨ�ĨƵůů�ůŽĂĚ�;ǁŝƚŚŝŶ�нͬͲ�ϱ�ƉĞƌĐĞŶƚͿ͕�ƚŚĞŶ�ƉŽǁĞƌ�ĨĂĐƚŽƌ�ĂŶĚ�ĞĸĐŝĞŶĐǇ�ĚĞŐƌĂĚĞƐ�ƌĂƉŝĚůǇ͘

*>ĂƌŐĞƌ�ŵŽƚŽƌƐ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŵŽƌĞ�ĞĸĐŝĞŶƚ�ƚŚĂŶ�ƐŵĂůůĞƌ�ŵŽƚŽƌƐ͘

dŚĞ� ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�sĂƌŝĂďůĞ�^ƉĞĞĚ��ƌŝǀĞƐ� ;s^�ƐͿ�Žƌ�sĂƌŝĂďůĞ�&ƌĞƋƵĞŶĐǇ��ƌŝǀĞƐ� ;s&�Ϳ�ŵĂǇ� ŝŶ-

ĚƵĐĞ�ŚĂƌŵŽŶŝĐƐ�ŝŶƚŽ�ƚŚĞ�ĞůĞĐƚƌŝĐĂů�ĚŝƐƚƌŝďƵƟŽŶ�ƐǇƐƚĞŵ͘���ƐǇƐƚĞŵ�ǁŝƚŚ�ŵĂŶǇ�ĐĂƉĂĐŝƚŽƌƐ�ŝŶƐƚĂůůĞĚ�
ĐĂŶ�ďĞ�ƉĂƌƟĐƵůĂƌůǇ� ǀƵůŶĞƌĂďůĞ�ƵŶůĞƐƐ� ͞ƚƵŶĞĚ͟�ďǇ�Ă�ƉƌŽĨĞƐƐŝŽŶĂů͘� ^ŽŵĞ� ŝŶƐƚĂůůĂƟŽŶƐ�ĂƌĞ� ƌĞůĂ-

ƟǀĞůǇ�ŝŶƐĞŶƐŝƟǀĞ͖�ŽƚŚĞƌƐ�ĂƌĞ�s�Zz�ƐĞŶƐŝƟǀĞ�ƚŽ�ƚŚŝƐ�ƉƌŽďůĞŵ͘��Ğ�ƉĂƌƟĐƵůĂƌůǇ�ĐĂƌĞĨƵů�ŝĨ�Ă�ĨĂĐŝůŝƚǇ�
ĂůƌĞĂĚǇ�ŚĂƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ƉŽǁĞƌ�ƋƵĂůŝƚǇ�ƉƌŽďůĞŵƐ͕�ƐƵĐŚ�ĂƐ͕�ĞƋƵŝƉŵĞŶƚ�ƚƌŝƉƉŝŶŐ�Žī�;ƐǁŝƚĐŚŝŶŐ�
ŽīͿ͕�ĐŽŵƉƵƚĞƌ�ŐůŝƚĐŚĞƐ�;ƚĞĐŚŶŝĐĂů�ƉƌŽďůĞŵƐͿ͕�ƵŶƵƐƵĂů�ŵŽƚŽƌ�Žƌ�ůŝŐŚƚ�ďĂůůĂƐƚ�ĨĂŝůƵƌĞƐ͕�ŽǀĞƌŚĞĂƚĞĚ�
ƚƌĂŶƐĨŽƌŵĞƌƐ�Žƌ�ĐĂƉĂĐŝƚŽƌƐ͕�ŚŝŐŚ�ϯ�ƉŚĂƐĞ�ŶĞƵƚƌĂů�ĐƵƌƌĞŶƚƐ�Žƌ�ƐŝŐŶŝĮĐĂŶƚ�ŶĞƵƚƌĂů�ƚŽ�ŐƌŽƵŶĚ�ǀŽůƚ-
ĂŐĞ͘��ůƐŽ�ďĞ�ĐĂƌĞĨƵů� ŝŶ�ĨĂĐŝůŝƟĞƐ�ǁŝƚŚ�ŚĞĂǀǇ�ƌĞĐƟĮĞƌ� ůŽĂĚƐ�Ͳ�ĐŚĂƌŐŝŶŐ�ĞƋƵŝƉŵĞŶƚ�Žƌ� ŝŶĚƵĐƟŽŶ�
ĨƵƌŶĂĐĞƐ͕�Žƌ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽŵƉƵƚĞƌ�ĂŶĚ�ŽƚŚĞƌ�ĞůĞĐƚƌŽŶŝĐ�ůŽĂĚƐ͘

�ǆŝƐƟŶŐ�ŵŽƚŽƌƐ�ĐĂŶ�ďĞ�ŽǀĞƌŚĞĂƚĞĚ�ďǇ�s&�Ɛ�;ĨŽƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞĨĞƌ�ĨŽƌ�ĞǆĂŵƉůĞ�ƚŽ�ŚƩƉ͗ͬͬ
ŵŽƚŽƌƐ͘ĂƵƚŽŵĂƟŽŶĚŝƌĞĐƚ͘ĐŽŵͬ/ŶĨŽƌŵĂƟŽŶͬĐŽŵƉĂƌĞ͘Śƚŵů�Ϳ͘

ΎdŚĞƌĞ�ĂƌĞ�ƚŚƌĞĞ�ƚǇƉĞƐ�ŽĨ�s^�Ɛ͗�sŽůƚĂŐĞ�̂ ŽƵƌĐĞ�/ŶǀĞƌƚĞƌ�;s^/Ϳ͕��ƵƌƌĞŶƚ�̂ ŽƵƌĐĞ�/ŶǀĞƌƚĞƌ�;�^/Ϳ͕�ĂŶĚ�
WƵůƐĞ�tŝĚƚŚ�DŽĚƵůĂƚĞĚ�;WtDͿ͘�ZĞĨĞƌ�ƚŽ�ŚƩƉ͗ͬͬǁǁǁ͘ƚŶƚĞĐŚ͘ĞĚƵͬĮůĞƐͬĐĞƐƌͬ^ƚƵĚdŚĞƐŝƐͬĂƐƵƌŝͬ
�ŚĂƉƚĞƌϮ͘ƉĚĨ�ĨŽƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ͘

look or ask ?

 $UH�VWDQGDUG�HI¿FLHQF\�PRWRUV�LQVWDOOHG"

Yes □ No □

5HSODFH�VWDQGDUG�PRWRUV�ZLWK�KLJK�HI¿FLHQF\�PRWRUV�

�ǀĞŶ�ŝĨ�ƐƉĞĐŝĮĐ�ŵŽƚŽƌƐ�ŚĂǀĞ�ďĞĞŶ�ŝĚĞŶƟĮĞĚ�ĂƐ�ƚĂƌŐĞƚƐ�ĨŽƌ�ƌĞƉůĂĐĞŵĞŶƚ�ǁŝƚŚ�ĞĸĐŝĞŶƚ�ŵŽƚŽƌƐ�
ŝƚ�ŵĂǇ�ŶŽƚ�ďĞ�ĞĐŽŶŽŵŝĐĂů�ƚŽ�ƌĞƉůĂĐĞ�ƚŚĞŵ�ŝŵŵĞĚŝĂƚĞůǇ͘�/Ŷ�ƐƵĐŚ�ĐĂƐĞƐ�ŝƚ�ŝƐ�Ă�ƵƐĞĨƵů�ƐƚƌĂƚĞŐǇ�ƚŽ�
ŵĂƌŬ�ƚŚĞŵ�ƐŽ�ŝƚ�ŝƐ�ĐůĞĂƌ�ƚŚĂƚ�ĂŶ�ĞĸĐŝĞŶƚ�ŵŽƚŽƌ�ƐŚŽƵůĚ�ďĞ�ƵƐĞĚ�ǁŚĞŶ�ƌĞƉůĂĐĞŵĞŶƚ�ŝƐ�ƌĞƋƵŝƌĞĚ�
ĨŽƌ�ŽƚŚĞƌ�ƌĞĂƐŽŶƐ͗

http://www.tntech.edu/files/cesr/StudThesis/asuri/Chapter2.pdf
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�&Žƌ�ϱ�ƚŽ�ϯϬ�,W�ŵŽƚŽƌƐ�ĞƐƟŵĂƚĞ�ϱ�ƉĞƌĐĞŶƚ�ƚŽ�ϯ͘ϱ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘

�&Žƌ�ϰϬ�ƚŽ�ϭϮϱ�,W�ŵŽƚŽƌƐ�ĞƐƟŵĂƚĞ�ϯ͘ϱ�ƉĞƌĐĞŶƚ�ƚŽ�ϯ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘

�&Žƌ�ŵŽƚŽƌƐ�ϭϱϬ�,W�ĂŶĚ�ĂďŽǀĞ�ĞƐƟŵĂƚĞ�Ϯ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘

�dŚĞ�ĂŶŶƵĂů�ĞŶĞƌŐǇ�ĐŽƐƚ�ƐĂǀŝŶŐƐ�ĐĂŶ�ďĞ�ĞƐƟŵĂƚĞĚ�ďǇ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞƋƵĂƟŽŶ͗

tŚĞƌĞ͗

�^�с�dŚĞ�ĂŶŶƵĂů�ĞŶĞƌŐǇ�ĐŽƐƚ�ƐĂǀŝŶŐƐ;ΨͬǇƌͿ

,Ɖ�с�DŽƚŽƌ�,ŽƌƐĞƉŽǁĞƌ

й>�с�WĞƌĐĞŶƚ�DŽƚŽƌ�>ŽĂĚ�ĚŝǀŝĚĞĚ�ďǇ�ϭϬϬ

E�с��ŶŶƵĂů�,ŽƵƌƐ�ŽĨ�KƉĞƌĂƟŽŶ�Ăƚ�ƚŚŝƐ�ůŽĂĚ

��с��ŽƐƚ�ŽĨ�ĞůĞĐƚƌŝĐŝƚǇ�;ΦͬŬtŚͿ

E ^ƚŶĚ��ī�с�^ƚĂŶĚĂƌĚ�DŽƚŽƌ��ĸĐŝĞŶĐǇ͕ �ĂƐ�Ă�ĨƌĂĐƟŽŶ

E ,ŝŐŚ��ī�с�,ŝŐŚ��ĸĐŝĞŶĐǇ�DŽƚŽƌ��ĸĐŝĞŶĐǇ͕ �ĂƐ�Ă�ĨƌĂĐƟŽŶ

     $UH�VWDQGDUG�GULYH�EHOWV��9�EHOWV��LQVWDOOHG"

Yes □ No □
 

5HSODFH�VWDQGDUG�9�EHOWV�WKDW�DUH�QRWFKHG�DQG�RU�VKHDYHV�ZLWK�KLJK�WRUTXH�GULYH��+7'��
9�EHOWV�



dŚĞ�ƐůŝŐŚƚůǇ�ŝŶĐƌĞĂƐĞĚ�ĐŽƐƚ�ŽĨ�ŶŽƚĐŚĞĚ�sͲďĞůƚƐ�ƐŚŽƵůĚ�ďĞ�ŽīƐĞƚ�ďǇ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ůŝĨĞ�ĞǆƉĞĐƚĂŶĐǇ͘�
EŽƚĐŚĞƐ�ŽŶ�ƚŚĞ�ŝŶƐŝĚĞ�ƌĂĚŝƵƐ�ŽĨ�ƚŚĞ�ďĞůƚ�ƌĞĚƵĐĞ�ĞŶĞƌŐǇ�ůŽƐƐ�ĂŶĚ�ŚĞĂƚ�ŐĞŶĞƌĂƟŽŶ�ĐĂƵƐĞĚ�ďǇ�ĐŽŵ-

ƉƌĞƐƐŝŶŐ�ĂŶĚ�ĚĞĐŽŵƉƌĞƐƐŝŶŐ�ƚŚĞ�ďĞůƚ�ĂƐ�ŝƚ�ĂƌĐƐ�ĂƌŽƵŶĚ�ƚŚĞ�ƐŚĞĂǀĞ͘

,d��ďĞůƚ͘

 

��ƐƟŵĂƚĞ͗�Ϯ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ͘

,d��ďĞůƚƐ�ĂŶĚ�ƐŚĞĂǀĞƐ�ŵƵƐƚ�ďĞ�ƌĞƉůĂĐĞĚ�ďĞĐĂƵƐĞ�ƚŚĞ�ƚĞĞƚŚ�ŝŶ�ƚŚĞ�ďĞůƚ�ŵĞƐŚ�ǁŝƚŚ�Ă�ŵĂƚĐŚĞĚ�
ƐŚĞĂǀĞ͘

 �ƐƟŵĂƚĞ͗�ϰͲϴ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞĸĐŝĞŶĐǇ�΀ƵƐĞ�ϱ�ƉĞƌĐĞŶƚ΁͘

  ,d��ďĞůƚƐ�ŽīĞƌ�ŶŽ�ƐůŝƉ�ƵŶĚĞƌ�ƐƚƌĞƐƐ�ĂŶĚ�ĐĂŶ�ĚĂŵĂŐĞ�ĞƋƵŝƉŵĞŶƚ�ƉƌŽŶĞ�ƚŽ�ũĂŵŵŝŶŐ�Ͳ�ƐƵĐŚ�
ĂƐ�ĐŽŶǀĞǇŽƌƐ͘��ƵƌŝŶŐ�ƐƚĂƌƚͲƵƉ͕�ŚŝŐŚ�ƚŽƌƋƵĞ�ůĞǀĞůƐ�ĐĂŶ�ďĞ�ŝŶĚƵĐĞĚ�ŽŶ�ƚŚĞ�ŵŽƚŽƌƐ�ĂŶĚ�ƐŚĂŌƐ͘

 ,d��ďĞůƚƐ�ĐĂŶ�ŝŶĐƌĞĂƐĞ�ƐŽƵŶĚ�ůĞǀĞůƐ�ƐŝŐŶŝĮĐĂŶƚůǇ͘��Ɛ�ƐŚĞĂǀĞ�ƌŽƚĂƚĞƐ͕�Ăŝƌ�ƚƌĂƉƉĞĚ�ďĞƚǁĞĞŶ�
ďĞůƚ�ĂŶĚ�ƐŚĞĂǀĞ�ŝƐ�ĚƌŝǀĞŶ�ŽƵƚ�ĂďƌƵƉƚůǇ͘

$UH�PRWRUV�UXQQLQJ�GXULQJ�SHULRGV�ZKHQ�WKH�HTXLSPHQW�RU�SURFHVV�WKH\�DUH�GULYLQJ�LV�LGOH"

Yes □ No □

5HGXFH�HTXLSPHQW�RSHUDWLRQ�WLPH�WR�PLQLPXP�UHTXLUHG�

dƵƌŶ�Žī�ĞƋƵŝƉŵĞŶƚ�ĚƵƌŝŶŐ�ůƵŶĐŚ�ĂŶĚ�ďƌĞĂŬƐ͕�Žƌ�ŽƚŚĞƌ�ƟŵĞƐ�ǁŚĞŶ�ŝƚ�ŝƐ�ŶŽƚ�ƌĞƋƵŝƌĞĚ͘

 dŚŝƐ�ŵĞĂƐƵƌĞ�ŝƐ�ŽŶůǇ�ĂƐ�ƌĞůŝĂďůĞ�ĂƐ�ƚŚĞ�ŽƉĞƌĂƚŽƌ;ƐͿ͘

,QWHUORFN�HTXLSPHQW�ZLWK�D�UHODWHG�SURFHVV�



/Ĩ�Ă�ƉĂƌƟĐƵůĂƌ�ƉŝĞĐĞ�ŽĨ�ĞƋƵŝƉŵĞŶƚ�ŝƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƐƉĞĐŝĮĐ�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞƐ�ĂĚĚŝƟŽŶĂů�ĞƋƵŝƉ-

ŵĞŶƚ͕�ƚŚĞǇ�ĐĂŶ�Ăůů�ďĞ�ŝŶƚĞƌůŽĐŬĞĚ�ƐŽ�Ăůů�ǁŝůů�ďĞ�ĚĞͲĞŶĞƌŐŝǌĞĚ�ǁŚĞŶ�ƚŚĞ�ŽƉĞƌĂƚŽƌ�ƚƵƌŶƐ�Žī�ŽŶĞ�
ƉŝĞĐĞ�ŽĨ�ĞƋƵŝƉŵĞŶƚ͘

2SHUDWH�HTXLSPHQW�VXFK�DV�D�JULQGHU�LQ�EDWFKHV�WKHQ�VKXW�RII�

��ƉŝĞĐĞ�ŽĨ�ĞƋƵŝƉŵĞŶƚ�ůŝŬĞ�Ă�ŐƌŝŶĚĞƌ�ŵĂǇ�ƌƵŶ�ĐŽŶƟŶƵŽƵƐůǇ�ĂůƚŚŽƵŐŚ�ŵĂƚĞƌŝĂů�ŽŶůǇ�ƌƵŶƐ�ƚŚƌŽƵŐŚ�
ŝƚ�ŽĐĐĂƐŝŽŶĂůůǇ͘��Ŷ�ĂůƚĞƌŶĂƟǀĞ�ĂƉƉƌŽĂĐŚ�ǁŝƚŚ�ŶŽ�ŝŶƐƚĂůůĂƟŽŶ�ĐŽƐƚ�ŝƐ�ƚŽ�ĂůůŽǁ�ŵĂƚĞƌŝĂů�ƚŽ�ĐŽůůĞĐƚ�
ĂŶĚ�ĂƐƐŝŐŶ�ƐŽŵĞŽŶĞ�ƚŽ�ƉĞƌŝŽĚŝĐĂůůǇ�ƚƵƌŶ�ŝƚ�ŽŶ�ƚŽ�ƉƌŽĐĞƐƐ�ƚŚĞ�ŵĂƚĞƌŝĂů�ŝŶ�ďĂƚĐŚĞƐ͘

 /Ĩ�ŵĂƚĞƌŝĂů�ĐŽůůĞĐƟŽŶ�ŝƐ�ůĞŌ�ƵŶŵŽŶŝƚŽƌĞĚ͕�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ďŝŶ�ĐĂŶ�ŽǀĞƌŇŽǁ�ƌĞƋƵŝƌŝŶŐ�ĂĚ-

ĚŝƟŽŶĂů�ůĂďŽƌ�ĨŽƌ�ĐůĞĂŶ�ƵƉ͘�:ĂŵŵŝŶŐ�ƉƌŽďůĞŵƐ�ĐŽƵůĚ�ĂůƐŽ�ĚĞǀĞůŽƉ͘

 �ĂƚĐŚ�ƉƌŽĐĞƐƐŝŶŐ�ĂůƐŽ�ŚĂƐ�ƉŽƚĞŶƟĂů�ĨŽƌ�ŝŶĐƌĞĂƐŝŶŐ�ĚĞŵĂŶĚ�ĐŚĂƌŐĞƐ�ŝĨ�ƚŚĞ�ĞƋƵŝƉŵĞŶƚ�ŝƐ�
ŵŽƌĞ�ŚĞĂǀŝůǇ�ůŽĂĚĞĚ͘

,QVWDOO� WLPHUV�� OHYHO� VHQVRUV��PDWHULDO� VHQVRUV��RU�RWKHU�FRQWUROV� IRU�DXWRPDWLF�RSHUDWLRQ�
DQG�RU�WR�VKXW�RII�HTXLSPHQW�DV�UHTXLUHG�

&Žƌ�ĞǆĂŵƉůĞ͗�/ŶƐƚĂůů�ŵĂƚĞƌŝĂů�ƐĞŶƐŽƌ�ĂŶĚ�ƟŵĞƌ�ŽŶ�ĞƋƵŝƉŵĞŶƚ�ƐƵĐŚ�ĂƐ�Ă�ŐƌŝŶĚĞƌ�ʹ�ƐĞƚ�ƚŽ�ƚƵƌŶ�ŽŶ�
ǁŝƚŚ�ƐĞƚ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂů�ĂŶĚ�ƚƵƌŶ�Žī�ĂŌĞƌ�ĂůůŽǁĂďůĞ�ŝĚůĞ�ƟŵĞ͘

 �ĂƌĞ�ŵƵƐƚ�ďĞ�ƚĂŬĞŶ�ƚŽ�ĂǀŽŝĚ�ĐƌĞĂƟŶŐ�Ă�ƐĂĨĞƚǇ�ŚĂǌĂƌĚ͘

'RHV�WKH�IDFLOLW\�XWLOL]H�'&�JHQHUDWRU�VHWV�WR�SURYLGH�YDULDEOH�VSHHG�FRQWURO�RI�HTXLSPHQW"

Yes □ No □
 

5HSODFH�JHQHUDWRU�VHWV�ZLWK�VROLG�VWDWH�YDULDEOH�VSHHG�GULYHV�

�ĞĨŽƌĞ�ƚŚĞ�ĂĚǀĞŶƚ�ŽĨ�ƌĞůĂƟǀĞůǇ�ŝŶĞǆƉĞŶƐŝǀĞ�ƐŽůŝĚ�ƐƚĂƚĞ�ǀĂƌŝĂďůĞ�ƐƉĞĞĚ�ĚƌŝǀĞƐ͕����'ĞŶĞƌĂƚŽƌ�ƐĞƚƐ�
ǁĞƌĞ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ƚŽ�ĂĐŚŝĞǀĞ�ǀĂƌŝĂďůĞ�ƐƉĞĞĚ�ĐŽŶƚƌŽů�ĂŶĚ�ƚŽ�ƉƌŽǀŝĚĞ�ŚŝŐŚ�ƐƚĂƌƚ�ƵƉ�ƚŽƌƋƵĞ�ŽŶ�
Ă�ƉŝĞĐĞ�ŽĨ�ĞƋƵŝƉŵĞŶƚ�ƐƵĐŚ�ĂƐ�Ă�ĚĞͲďĂƌŬĞƌ�ŝŶ�Ă�ůƵŵďĞƌ�ŵŝůů͘�^ŽůŝĚ�ƐƚĂƚĞ�s^�Ɛ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŵŽƌĞ�
ĞĸĐŝĞŶƚ�ĂŶĚ�ǁŝůů�ƉƌŽǀŝĚĞ�ƐŽŌ�ƐƚĂƌƟŶŐ�ŽĨ�ĞƋƵŝƉŵĞŶƚ͘�,ŽǁĞǀĞƌ͕ �Ă����'ĞŶĞƌĂƚŽƌ�ĐĂŶ�ŵĂŬĞ�ƵƉ�
ĨŽƌ�ůŽǁĞƌ�ĞĸĐŝĞŶĐǇ�ďǇ�ƉƌŽǀŝĚŝŶŐ�Ă�ƌĞŐĞŶĞƌĂƟǀĞ�ĐĂƉƚƵƌŝŶŐ�ďƌĞĂŬŝŶŐ�ĞŶĞƌŐǇ�ŝŶ�Ă�ŚĞĂǀǇ�ƉŝĞĐĞ�ŽĨ�
ĞƋƵŝƉŵĞŶƚ͘

 �ĞĨŽƌĞ�ƌĞĐŽŵŵĞŶĚŝŶŐ�ƚŚŝƐ�ƌĞƚƌŽĮƚ͕�ĂƐƐĞƐƐ�ǁŚĞƚŚĞƌ�ƌĞŐĞŶĞƌĂƟŽŶ�ŝƐ�ŝŶǀŽůǀĞĚ͘�/Ĩ�ƐŽ͕�ŝŶĐůƵĚĞ�ŝƚ�ŝŶ�
ƚŚĞ�ĂŶĂůǇƐŝƐ͘



 �ƐƟŵĂƚĞ͗�ϲϬ�ƉĞƌĐĞŶƚͲϳϬ�ƉĞƌĐĞŶƚ�ŽǀĞƌĂůů�ĞĸĐŝĞŶĐǇ�ĨŽƌ�ƚŚĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ĚƌŝǀĞ͕�ŐĞŶĞƌĂ-

ƚŽƌ͕ �ĂŶĚ�ŵŽƚŽƌ�ŝŶ�Ă����'ĞŶĞƌĂƚŽƌ�ƐĞƚ͘

 �ƐƟŵĂƚĞ�Ă�Ϯϱ�ƉĞƌĐĞŶƚ�ŽǀĞƌĂůů�ĞĸĐŝĞŶĐǇ�ŝŶĐƌĞĂƐĞ�ĨŽƌ�ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�ƐŽůŝĚ�ƐƚĂƚĞ�s^�Ɛ͘

'RHV�WKH�IDFLOLW\�XWLOL]H�(GG\�&XUUHQW�GULYHV�IRU�YDULDEOH�VSHHG�FRQWURO"

Yes □ No □

5HSODFH�HGG\�FXUUHQW�GULYHV�ZLWK�VROLG�VWDWH�YDULDEOH�VSHHG�GULYHV�

�ĚĚǇ�ĐƵƌƌĞŶƚ�ĚƌŝǀĞƐ�ĂƌĞ�ĂŶŽƚŚĞƌ�ŽůĚĞƌ�ĂŶĚ� ůĞƐƐ�ĞĸĐŝĞŶƚ�ŵĞƚŚŽĚ�ŽĨ�ĂĐŚŝĞǀŝŶŐ�ǀĂƌŝĂďůĞ�ƐƉĞĞĚ�
ĐŽŶƚƌŽůϭ͘��ĚĚǇ�ĐƵƌƌĞŶƚ�ĐůƵƚĐŚĞƐ�ĐĂŶ�ďĞ�ŚŝŐŚ�ŵĂŝŶƚĞŶĂŶĐĞ�ŝƚĞŵƐ͕�ƌĞƉůĂĐĞŵĞŶƚ�ƉĂƌƚƐ�ĂƌĞ�ĞǆƉĞŶ-

ƐŝǀĞ�ĂŶĚ�ĚŝĸĐƵůƚ�ƚŽ�ůŽĐĂƚĞ͘

��ƐƟŵĂƚĞ͗�ϴϲ�ƉĞƌĐĞŶƚ�ĞĸĐŝĞŶĐǇ�ĨŽƌ�ĂŶ�ĞĚĚǇ�ĐƵƌƌĞŶƚ�ĐůƵƚĐŚ�Ăƚ�ĨƵůů�ƐƉĞĞĚ͕�ϲϰ�ƉĞƌĐĞŶƚ�ĞĨ-
ĮĐŝĞŶĐǇ�Ăƚ�ϯͬϰ�ƐƉĞĞĚ͘

��ƐƟŵĂƚĞ�Ă�ϭϬ�ƉĞƌĐĞŶƚ�ĞĸĐŝĞŶĐǇ�ŝŶĐƌĞĂƐĞ͘

$UH�PRWRUV�LQVWDOOHG�WKDW�RSHUDWH�FRQWLQXRXVO\�DW�SDUW�ORDG"

Yes □ No □

5HSODFH�RYHUVL]HG�PRWRUV�ZLWK�SURSHUO\�VL]HG�HQHUJ\�HI¿FLHQW�PRWRUV�

 �ĞĨŽƌĞ�ĚŽǁŶƐŝǌŝŶŐ�Ă�ŵŽƚŽƌ�ǀĞƌŝĨǇ�ƚŚĂƚ�ŝƚ�ǁŝůů�ŶŽƚ�ďĞ�ůŽĂĚĞĚ�ďĞǇŽŶĚ�ŝƚƐ�ĐĂƉĂĐŝƚǇ�Ăƚ�ƐŽŵĞ�
ƉŽŝŶƚ�ŝŶ�ŝƚƐ�ŽƉĞƌĂƟŽŶ͘

1 �/ƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�Ă�ĮǆĞĚ�ƐƉĞĞĚ�ŵŽƚŽƌ�ĂŶĚ�ĂŶ�ĞĚĚǇ�ĐƵƌƌĞŶƚ�ĐůƵƚĐŚ͘�dŚĞ�ĐůƵƚĐŚ�ĐŽŶƚĂŝŶƐ�
Ă�ĮǆĞĚ�ƐƉĞĞĚ�ƌŽƚŽƌ�ĂŶĚ�ĂŶ�ĂĚũƵƐƚĂďůĞ�ƐƉĞĞĚ�ƌŽƚŽƌ�ƐĞƉĂƌĂƚĞĚ�ďǇ�Ă�ƐŵĂůů�Ăŝƌ�ŐĂƉ͘���ĚŝƌĞĐƚ�
ĐƵƌƌĞŶƚ� ŝŶ�Ă�ĮĞůĚ�ĐŽŝů�ƉƌŽĚƵĐĞƐ�Ă�ŵĂŐŶĞƟĐ�ĮĞůĚ� ƚŚĂƚ�ĚĞƚĞƌŵŝŶĞƐ� ƚŚĞ� ƚŽƌƋƵĞ� ƚƌĂŶƐŵŝƚ-
ƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŝŶƉƵƚ�ƌŽƚŽƌ�ƚŽ�ƚŚĞ�ŽƵƚƉƵƚ�ƌŽƚŽƌ͘ �dŚĞ�ĐŽŶƚƌŽůůĞƌ�ƉƌŽǀŝĚĞƐ�ĐůŽƐĞĚ�ůŽŽƉ�ƐƉĞĞĚ�
ƌĞŐƵůĂƟŽŶ�ďǇ�ǀĂƌǇŝŶŐ�ĐůƵƚĐŚ�ĐƵƌƌĞŶƚ͕�ŽŶůǇ�ĂůůŽǁŝŶŐ�ƚŚĞ�ĐůƵƚĐŚ�ƚŽ�ƚƌĂŶƐŵŝƚ�ĞŶŽƵŐŚ�ƚŽƌƋƵĞ�
ƚŽ�ŽƉĞƌĂƚĞ�Ăƚ�ƚŚĞ�ĚĞƐŝƌĞĚ�ƐƉĞĞĚ͘�^ƉĞĞĚ�ĨĞĞĚďĂĐŬ�ŝƐ�ƚǇƉŝĐĂůůǇ�ƉƌŽǀŝĚĞĚ�ǀŝĂ�ĂŶ�ŝŶƚĞŐƌĂů����
ƚĂĐŚŽŵĞƚĞƌ͘

http://en.wikipedia.org/wiki/Torque


/ƚ�ŝƐ�ĐŽŵŵŽŶ�ĨŽƌ�ŵŽƚŽƌƐ�ƚŽ�ďĞ�ƉƌŽŐƌĞƐƐŝǀĞůǇ�ƵƉƐŝǌĞĚ�ŝŶ�Ă�ĨĂĐŝůŝƚǇ�ĂƐ�ƚŚĞǇ�ĂƌĞ�ƌĞƉůĂĐĞĚ͘�/Ĩ�Ă�ŵŽƚŽƌ�
ŽĨ�ƚŚĞ�ƐĂŵĞ�ƐŝǌĞ�ŝƐ�ŶŽƚ�ĂǀĂŝůĂďůĞ͕�ƚŚĞ�ŶĞǆƚ�ƐŝǌĞ�ƵƉ�ŝƐ�ŝŶƐƚĂůůĞĚ�ʹ�ũƵƐƚ�ƚŽ�ďĞ�ŽŶ�ƚŚĞ�ƐĂĨĞ�ƐŝĚĞ͘�/Ĩ�Ă�
ŵŽƚŽƌ�ĐŽŶƐŝƐƚĞŶƚůǇ�ŽƉĞƌĂƚĞƐ�Ăƚ�ůĞƐƐ�ƚŚĂŶ�ŚĂůĨ�ŽĨ�ĨƵůů�ůŽĂĚ͕�ŝƚ�ŝƐ�ŶŽƚ�ŽƉĞƌĂƟŶŐ�ĞĸĐŝĞŶƚůǇ�ĂŶĚ�ŝƐ�Ă�
ĐĂŶĚŝĚĂƚĞ�ĨŽƌ�Ă�ĚŽǁŶƐŝǌŝŶŐ�ĂƐƐĞƐƐŵĞŶƚ͘

DŽƚŽƌƐ�ĐŽŶƐƵŵĞ�ƚŚĞ�ůĞĂƐƚ�ĂŵŽƵŶƚ�ŽĨ�ĞŶĞƌŐǇ�ǁŚĞŶ�ƚŚĞǇ�ŽƉĞƌĂƚĞ�Ăƚ�ƚŚĞŝƌ�ŚŝŐŚĞƐƚ�ĞĸĐŝĞŶĐǇ͘�&Žƌ�
ŵŽƐƚ�ŵŽƚŽƌƐ͕�ƚŚŝƐ�ŝƐ�ĨƌŽŵ�ϳϱ�ƉĞƌĐĞŶƚ�ƚŽ�ϭϭϬ�ƉĞƌĐĞŶƚ�ŽĨ�ƚŚĞŝƌ�ƌĂƚĞĚ�ůŽĂĚ͘��Ɛ�ƚŚĞ�ŵŽƚŽƌ�ůŽĂĚŝŶŐ�
ĚƌŽƉƐ�ďĞůŽǁ�ϱϬ�ƉĞƌĐĞŶƚ͕�ƚŚĞ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ƉŽǁĞƌ�ĨĂĐƚŽƌ�ĚƌŽƉƐ�ƌĂƉŝĚůǇ͘�dŚĞ�ŝŵƉĂĐƚ�ŽŶ�ůĂƌŐĞƌ�
ŵŽƚŽƌƐ�;ƚŚŽƐĞ�ŽǀĞƌ�ϱϬŚƉͿ�ŝƐ�ůĞƐƐ͘�^ĞĞ�ƚŚĞ��ĸĐŝĞŶĐǇ�ǀƐ͘�DŽƚŽƌ�>ŽĂĚŝŶŐ�ŐƌĂƉŚ͘

 WŽǁĞƌ� ŵĞĂƐƵƌĞŵĞŶƚƐ;ŬtͿ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ŵŽƚŽƌ� ůŽĂĚŝŶŐ� ŝƐ� ƉƌĞĨĞƌƌĞĚ� ŽǀĞƌ� ĂŵƉĞƌĂŐĞ�
ƌĞĂĚŝŶŐƐ�ďĞĐĂƵƐĞ�Ŭt�ƌĞĂĚŝŶŐƐ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ĐŚĂŶŐĞƐ�ŝŶ�ƉŽǁĞƌ�ĨĂĐƚŽƌ�ĂŶĚ�ĂŵƉĞƌĂŐĞ�
ƚŚĂƚ�ŽĐĐƵƌ�ĂƐ�ƚŚĞ�ŵŽƚŽƌ�ůŽĂĚŝŶŐ�ĐŚĂŶŐĞƐ͘

dŚĞ�ƉĞƌĐĞŶƚ�ŵŽƚŽƌ�ůŽĂĚ�ĐĂŶ�ďĞ�ĞƐƟŵĂƚĞĚ�ďǇ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞƋƵĂƟŽŶ͗



,

tŚĞƌĞ͗��ĂůĐƵůĂƚĞĚ�Ŭt�Λ�&Ƶůů�>ŽĂĚ =

 

�ǆĂŵƉůĞ͗���ϱϬ�ŚƉ�ŵŽƚŽƌ�ǁŝƚŚ�Ă�ĨƵůů�ůŽĂĚ�ĞĸĐŝĞŶĐǇ�ƌĂƟŶŐ�ŽĨ�ϵϬ�ƉĞƌĐĞŶƚ�ǁĂƐ�ŵĞƚĞƌĞĚ�ĂŶĚ�ĨŽƵŶĚ�
ƚŽ�ďĞ�ŽƉĞƌĂƟŶŐ�Ăƚ�Ϯϱ�Ŭt͘�dŚĞ�ƉĞƌĐĞŶƚ�DŽƚŽƌ�>ŽĂĚ�ŝƐ�ĞƐƟŵĂƚĞĚ�ĂƐ�ĨŽůůŽǁƐ͗

�ĂůĐƵůĂƚĞĚ�Ŭt�Λ�&Ƶůů�>ŽĂĚ�с

й�DŽƚŽƌ�>ŽĂĚ = 



Fans and Pumps

�'ĞŶĞƌĂů�EŽƚĞƐ

�ĐƚƵĂů�ĞĸĐŝĞŶĐǇ�ĐĂŶ�ĞĂƐŝůǇ�ǀĂƌǇ�ĨƌŽŵ�ϱϬ�ƉĞƌĐĞŶƚ�ƚŽ�ϴϬ�ƉĞƌĐĞŶƚ�ĨŽƌ�ŽƉƟŵƵŵ�ŽƉĞƌĂƟŽŶ�ŽĨ�
Ă�ƉĂƌƟĐƵůĂƌ�ƉƵŵƉ͘

 tŚĞŶ�ŵŽĚŝĨǇŝŶŐ�Žƌ�ƌĞƉůĂĐŝŶŐ�ƉƵŵƉƐ�ĂŶĚ�ĨĂŶƐ͕�Žƌ�ĂĚũƵƐƟŶŐ�ƚŚĞŝƌ�ƌƉŵ͕�ďĞ�ƐƵƌĞ�ƚŚĂƚ�ƚŚĞǇ�ĐĂŶ�
ŽƉĞƌĂƚĞ�ƵŶĚĞƌ�Ăůů�ĐŽŶĚŝƟŽŶƐ�ĂŶƟĐŝƉĂƚĞĚ�ĨŽƌ�ƚŚĞ�ŐŝǀĞŶ�ƐǇƐƚĞŵ͘�^ǇƐƚĞŵ�ƉƌĞƐƐƵƌĞ�Žƌ�ŚĞĂĚ�ƐŚŽƵůĚ�
ŶŽƚ�ĞǆĐĞĞĚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ƉƌĞƐƐƵƌĞ�Žƌ�ŚĞĂĚ�ƚŚĞ�ĨĂŶ�Žƌ�ƉƵŵƉ�ĐĂŶ�ƐƵƐƚĂŝŶ͘�^ƵƌŐĞ�ƉŽŝŶƚƐ�ƐŚŽƵůĚ�ďĞ�
ĂǀŽŝĚĞĚ͘�;^ƵƌŐĞ�ƉŽŝŶƚƐ�ŽĐĐƵƌ�ǁŚĞŶ�Ă�ĨĂŶ�Žƌ�ƉƵŵƉ�ĐĂŶ�ŽƉĞƌĂƚĞ�Ăƚ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ŇŽǁƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�
ƉƌĞƐƐƵƌĞͿ͘

 &Žƌ�ĂĚĚŝƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ͕�ƉůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ǁĞď�ƐŝƚĞƐ͗�

ŚƩƉ͗ͬͬǁǁǁ͘Žŝƚ͘ĚŽĞ͘ŐŽǀͬďĞƐƚƉƌĂĐƟĐĞƐ͕ͬ�

http://www.ecw.org .

look or ask ?

�$UH�SXPSV�RU�IDQV�LQVWDOOHG�WKDW�DUH�QRW�VL]HG�FRUUHFWO\�IRU�WKH�WDVN"

Yes □ No □

WƵŵƉ�Žƌ�ĨĂŶ�ĞĸĐŝĞŶĐǇ�ŝƐ�ǀĞƌǇ�ĚĞƉĞŶĚĞŶƚ�ƵƉŽŶ�ŇŽǁ�ĂŶĚ�ƉƌĞƐƐƵƌĞ͕�ĂŶĚ�ƚŚĞ�ƉƵŵƉ�Žƌ�ĨĂŶ Ɛ͛�ŽƉĞƌ-
ĂƟŶŐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͘�&Žƌ�Ă�ŐŝǀĞŶ�ƌƉŵ�ƚŚĞƌĞ�ŝƐ�ŽŶĞ�ŽƉƟŵĂů�ŽƉĞƌĂƟŶŐ�ƉŽŝŶƚ�ŽĨ�ŇŽǁ�ĂŶĚ�ƉƌĞƐƐƵƌĞ͘�
�Ɛ�ƚŚĞ�ƉƌĞƐƐƵƌĞ�ĐŚĂŶŐĞƐ͕�ŇŽǁ�ĐŚĂŶŐĞƐ�ĂŶĚ�ŽƉĞƌĂƟŶŐ�ĞĸĐŝĞŶĐǇ�ŝƐ�ĂůƐŽ�ĂīĞĐƚĞĚ͘�/Ĩ�ƐǇƐƚĞŵ�ĐŽŶĚŝ-
ƟŽŶƐ�ŚĂǀĞ�ĐŚĂŶŐĞĚ�ƐŝŶĐĞ�ƚŚĞ�ŝŶŝƟĂů�ƐĞůĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƉƵŵƉ�Žƌ�ĨĂŶ͕�ƚŚĞǇ�ŵĂǇ�ďĞ�ŽƉĞƌĂƟŶŐ�Ăƚ�Ă�
ŚŝŐŚĞƌ�ƌƉŵ�ƚŚĂŶ�ŝƐ�ƌĞƋƵŝƌĞĚ͕�ƚŚĞƌĞĨŽƌĞ�ǁĂƐƟŶŐ�ĞŶĞƌŐǇ͘��Ŷ�ŽǀĞƌƐŝǌĞĚ�ƉƵŵƉ�Žƌ�ĨĂŶ�ŽŌĞŶ�ǁŽƌŬƐ�
ĐŽŶƟŶƵŽƵƐůǇ�ĂŐĂŝŶƐƚ�Ă�ƚŚƌŽƩůĞ�Žƌ�ĚĂŵƉĞƌ�ĐĂƵƐŝŶŐ�ĞǀĞŶ�ŐƌĞĂƚĞƌ�ŝŶĞĸĐŝĞŶĐŝĞƐ͘

5HGXFH�SXPS�RU�IDQ�VSHHG�XVLQJ�D�VKHDYH�DGMXVWPHQW�RU�PRWRU�UHSODFHPHQW�

/ƚ�ŵĂǇ�ďĞ�ƉŽƐƐŝďůĞ�ƚŽ�ƚƵŶĞ�ƚŚĞ�ƐƉĞĞĚ�ŽĨ�Ă�ĨĂŶ�Žƌ�ƉƵŵƉ�ƐŽ�ŝƚ�ĐĂŶ�ŽƉĞƌĂƚĞ�ŵŽƌĞ�ĞĸĐŝĞŶƚůǇ�ŝŶ�Ă�
ŐŝǀĞŶ�ƐǇƐƚĞŵ͘�/Ĩ�ƚŚĞ�ĨĂŶ�Žƌ�ƉƵŵƉ�ŝƐ�ďĞůƚ�ĚƌŝǀĞŶ�ƚŚĞ�ƐŚĞĂǀĞƐ�ĐĂŶ�ďĞ�ŵŽĚŝĮĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŚĂŶŐĞ�
ƚŚĞ�ƌƉŵ͘���ŵŽƚŽƌ�ƚŚĂƚ�ŽƉĞƌĂƚĞƐ�Ăƚ�Ă�ĚŝīĞƌĞŶƚ�ƌƉŵ�ŵĂǇ�ĂůƐŽ�ďĞ�ŝŶƐƚĂůůĞĚ͕�ƉĂƌƟĐƵůĂƌůǇ�ŝĨ�ŝƚ�ŝƐ�ŽǀĞƌ-
ƐŝǌĞĚ͘�/ŶƐƚĂůůŝŶŐ�Ă�ƚǁŽͲƐƉĞĞĚ�ŵŽƚŽƌ�ĐŽƵůĚ�ĂůƐŽ�ďĞ�ĂŶ�ŽƉƟŽŶ͘

7ULP�RU�UHSODFH�SXPS�LPSHOOHUV�

http://www.ecw.org


��ƉƵŵƉ Ɛ͛�ŽƉĞƌĂƟŶŐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĐĂŶ�ďĞ�ĂĚũƵƐƚĞĚ�ďǇ�ƌĞͲƐŝǌŝŶŐ�ƚŚĞ�ŝŵƉĞůůĞƌ͘ �KŶ�Ă�ŐŝǀĞŶ�ƐǇƐƚĞŵ͕�
ŝƚ�ŵĂǇ�ďĞ�ƉŽƐƐŝďůĞ�ƚŽ�ĂĐŚŝĞǀĞ�ŐƌĞĂƚĞƌ�ĞĸĐŝĞŶĐǇ�ǁŝƚŚ�Ă�ĚŝīĞƌĞŶƚ�ƉƵŵƉ�ŝŵƉĞůůĞƌ͘

5HSODFH�IDQ�RU�SXPS�ZLWK�D�PRUH�HQHUJ\�HI¿FLHQW�PRGHO�

/ƚ�ŵĂǇ�ŶŽƚ�ďĞ�ƉŽƐƐŝďůĞ�ƚŽ�ĂĐŚŝĞǀĞ�ĂŶ�ĂĐĐĞƉƚĂďůĞ�ĞĸĐŝĞŶĐǇ�ŽŶ�Ă�ƐǇƐƚĞŵ�ǁŝƚŚ�Ă�ŐŝǀĞŶ�ƉƵŵƉ�Žƌ�ĨĂŶ͘�
EĞǁ�ĞƋƵŝƉŵĞŶƚ�ŵĂǇ�ďĞ�ƚŚĞ�ďĞƐƚ�ŽƉƟŽŶ͘

'RHV�WKH�IDFLOLW\�KDYH�D�FRROLQJ�WRZHU�V�"

Yes □ No □

,QVWDOO�VROLG�VWDWH�96'�FRQWURO�RQ�WKH�FRROLQJ�WRZHU�IDQV�

 dŚĞ�ĐŽŽůŝŶŐ�ƚŽǁĞƌ�ĨĂŶƐ�ƚǇƉŝĐĂůůǇ�ƌƵŶ�Ăƚ�Ă�ĐŽŶƐƚĂŶƚ�ƐƉĞĞĚ�;ϱϬ�,ǌͿ�Žƌ�Ă�ƚǁŽͲƐƉĞĞĚ�ŵŽƚŽƌ�
ŵĂǇ�ĚƌŝǀĞ�ƚŚĞŵ͘��ĞƉĞŶĚŝŶŐ�ƵƉŽŶ�ƚŚĞ�ĂŵďŝĞŶƚ�ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�;tĞƚ��Ƶůď�dĞŵƉĞƌĂƚƵƌĞͿ�Ăƚ�
ƚŚĞ�ƚŽǁĞƌ�ůŽĐĂƟŽŶ�ĂŶĚ�ƚŚĞ�ĐŽŽůŝŶŐ�ůŽĂĚƐ�ƉůĂĐĞĚ�ŽŶ�ƚŚĞ�ƚŽǁĞƌ͕ �ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�s^�Ɛ�ŽŶ�ƚŚĞ�
ĐŽŽůŝŶŐ�ƚŽǁĞƌ�ĨĂŶ�ŵŽƚŽƌƐ�ĐĂŶ�ƉƌŽĚƵĐĞ�ƐŝŐŶŝĮĐĂŶƚ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐƐ͘��ŝƌ�ŝƐ�ĨŽƌĐĞĚ�Žƌ�ĚƌĂǁŶ�ƚŚƌŽƵŐŚ�
ƚŚĞ�ƚŽǁĞƌ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽŽů�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ǁĂƚĞƌ͘ �dŚĞ�tĞƚ��Ƶůď�dĞŵƉĞƌĂƚƵƌĞ�ŝƐ�ĂŶ�ŝŶĚŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�
ĂŵŽƵŶƚ�ŽĨ�ŵŽŝƐƚƵƌĞ�ŝŶ�ƚŚĞ�Ăŝƌ�ƚŚĂƚ�ŇŽǁƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƚŽǁĞƌ͘ �dŚĞ�s^�Ɛ�ǁŝůů�ǀĂƌǇ�ƚŚĞ�ĨĂŶ�ƐƉĞĞĚ�
ƚŽ�ŵĂŝŶƚĂŝŶ�ƚŚĞ�ƐĞƚͲƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĐŽŽůŝŶŐ�ǁĂƚĞƌ�ůĞĂǀŝŶŐ�ƚŚĞ�ƚŽǁĞƌ͘ ��ƵƌŝŶŐ�ƉĞƌŝŽĚƐ�
ǁŚĞŶ�ƚŚĞ�ĐŽŽůŝŶŐ�ĚĞŵĂŶĚƐ�ĂƌĞ�Ăƚ�Ă�ŵŝŶŝŵƵŵ͕�ƐƵĐŚ�ĂƐ�ϮŶĚ�Žƌ�ϯƌĚ�ƐŚŝŌƐ͕�ƚŚĞ�ƚŽǁĞƌ�ĨĂŶƐ�ƌƵŶ�Ăƚ�
ŵŝŶŝŵƵŵ�ƐƉĞĞĚ�ĂŶĚ�ĐŽŶƐƵŵĞ� ůĞƐƐ�ĞŶĞƌŐǇ͘�dŚĞ�ƚŽǁĞƌ� ĨĂŶƐ�ĐĂŶ�ďĞ�ƚƵƌŶĞĚ�Žī�ĚƵƌŝŶŐ�ƉĞƌŝŽĚƐ�
ǁŚĞŶ�ƚŚĞ�ĂŵďŝĞŶƚ�Ăŝƌ�ĐŽŶĚŝƟŽŶƐ�ǁŝůů�ƐƵĸĐŝĞŶƚůǇ�ĐŽŽů�ƚŚĞ�ǁĂƚĞƌ�ǁŝƚŚŽƵƚ�ƚŚĞ�ĂŝĚ�ŽĨ�ƚŚĞ�ĨĂŶƐ͘�dŚĞ�
ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ�ŝƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�ƚŽ�ũƵƐƚ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ĐŝƌĐƵůĂƟŶŐ�ƚŚĞ�ǁĂƚĞƌ�ƚŚƌŽƵŐŚ�
ƚŚĞ�ƚŽǁĞƌ͘ �

In addition, the following energy savings opportunities should be evaluated for each Cooling 
Tower:

5HSODFH� WKH� WRZHU� ¿OO� PDWHULDO� ZLWK� FHOOXODU� ¿OP� ¿OO� WR� LPSURYH� WKH� KHDW�
WUDQVIHU�HI¿FLHQF\�

,QVWDOO�QRQ�FORJJLQJ��QRQ�FRUURGLQJ�VSUD\�QR]]OHV�WR�LPSURYH�ZDWHU�GLVWULEX-

WLRQ�WKURXJK�WKH�WRZHU�

,QVWDOO�HQHUJ\�HI¿FLHQW�DLUIRLO�IDQV�

,QVWDOO�HQHUJ\�HI¿FLHQW�PRWRUV�RQ�WKH�FRROLQJ�WRZHU�IDQV�DQG�SXPSV�

�ŽŽůŝŶŐ�ƚŽǁĞƌ�ŽƉƟŵŝǌĂƟŽŶ�ƌĞĚƵĐĞƐ�ƚŚĞ�ĐŽƐƚ�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽůĚĞƌ�ǁĂƚĞƌ�ĨŽƌ�ĐŽŽůŝŶŐ͘��Ǉ�ƌĞ-

ĚƵĐŝŶŐ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĐŽŽůŝŶŐ�ǁĂƚĞƌ͕ �ƚŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�ĞƋƵŝƉŵĞŶƚ�Žƌ�ƉƌŽĐĞƐƐ�ďĞŝŶŐ�



ĐŽŽůĞĚ�ŝƐ�ŝŵƉƌŽǀĞĚ͘

$UH�SXPSV�RU�IDQV�EHLQJ�WKURWWOHG�LQ�RUGHU�WR�FRQWURO�WKH�ÀRZ�UDWH"

Yes □ No □
 

KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ĂŶĚ�ŝŶĞĸĐŝĞŶƚ�ŵĞƚŚŽĚƐ�ƚŽ�ĐŽŶƚƌŽů�Ă�ĨĂŶ�Žƌ�ƉƵŵƉ�ŝƐ�ƚŽ�ƌĞƐƚƌŝĐƚ�ŝƚƐ�ŇŽǁ͘�
�Ɛ�ƚŚĞ�ƉƌĞƐƐƵƌĞ�ŝƐ�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ŇŽǁ�ŝƐ�ƌĞĚƵĐĞĚ͘�,ŽǁĞǀĞƌ͕ �ǁŽƌŬ�ƌĞƋƵŝƌĞĚ�ƚŽ�ĚĞůŝǀĞƌ�ƚŚĞ�ƌĞĚƵĐĞĚ�
ŇŽǁ�ŝƐ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�ǁŽƵůĚ�ŽƚŚĞƌǁŝƐĞ�ďĞ�ƌĞƋƵŝƌĞĚ͘�dŚĞ�ĨŽůůŽǁŝŶŐ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĂƉƉůǇ�ďĞƐƚ�
ƚŽ�ƐǇƐƚĞŵƐ�ǁŝƚŚ�ǀĂƌŝĂďůĞ�ŇŽǁ�;ƐƵĐŚ�ĂƐ�Ă�ďŽŝůĞƌ�ĨĞĞĚͲǁĂƚĞƌ�ƉƵŵƉ�Žƌ�ĂŶ�ŝŶĚƵĐĞĚ�ĚƌĂŌ�ĨĂŶͿ͘�/Ĩ�ŇŽǁ�
ŝƐ�ĐŽŶƐƚĂŶƚ�Ăƚ�Ă�ƌĞĚƵĐĞĚ�ůĞǀĞů�ƐĞĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĨŽƌ�ŝŶĐŽƌƌĞĐƚůǇ�ƐŝǌĞĚ�ƉƵŵƉƐ�Žƌ�ĨĂŶƐ͘

5HSODFH�WKURWWOH�FRQWURO�RQ�SXPS�ZLWK�RQ�RII�FRQWURO�

KŶͲŽī�ĐŽŶƚƌŽů�ǁŽƌŬƐ�ǁŚĞŶ�Ă�ƉƵŵƉ�ŝƐ�ŵĂŝŶƚĂŝŶŝŶŐ�Ă�ƌĞƐĞƌǀŽŝƌ�ůĞǀĞů�ŝŶƐƚĞĂĚ�ŽĨ�Ă�ĐŽŶƐƚĂŶƚ�ŇŽǁ͘�
dŚĞ�ƉƵŵƉ�ĐĂŶ�ďĞ�ƐĞƚ�ƚŽ�ŽƉĞƌĂƚĞ�ŽŶůǇ�Ăƚ�ŽƉƟŵƵŵ�ĞĸĐŝĞŶĐǇ͕ �Įůů�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ͕ �ĂŶĚ�ƚŚĞŶ�ƐŚƵƚ�Žī͘

 dŚŝƐ�ŵĞĂƐƵƌĞ�ĐŽƵůĚ�ĐƌĞĂƚĞ�ĞǆĐĞƐƐŝǀĞ�ĐǇĐůŝŶŐ͘

5HSODFH�WKURWWOH�FRQWURO�RQ�SXPS�RU�IDQ�ZLWK�VROLG�VWDWH�96'�FRQWURO�

 s^� Ɛ͛�ĐĂŶ�ƉƌŽǀŝĚĞ�ƐŝŐŶŝĮĐĂŶƚ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐƐ͘�YƵŝĐŬ�ƐĂǀŝŶŐƐ�ĞƐƟŵĂƚĞƐ�ǀĂƌǇ�ŐƌĞĂƚůǇ�ǁŝƚŚ�
ĐŽŶĚŝƟŽŶƐ͕�ŚŽǁĞǀĞƌ�s^�Ɛ�ĨƌĞƋƵĞŶƚůǇ�ƉĂǇ�Žī�ŝŶ�Ă�ǇĞĂƌ�Žƌ�ƚǁŽ�ŝĨ�ƚŚĞǇ�ƌĞƉůĂĐĞ�Ă�ƚŚƌŽƩůĞ�ĐŽŶƚƌŽů�
ƚŚĂƚ�ŽƉĞƌĂƚĞƐ�Ăƚ�ϲϬͲϳϬ�ƉĞƌĐĞŶƚ�ŽĨ�ĨƵůů�ŇŽǁ�Žƌ�ůĞƐƐ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƟŵĞ͘�dŚĞ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĨĂŶ�Žƌ�
ƉƵŵƉŝŶŐ�ƐǇƐƚĞŵ�ĚƵĞ�ƚŽ�ǀĂƌŝĂƟŽŶƐ�ŝŶ�ƐƉĞĞĚ�ƐŚŽƵůĚ�ďĞ�ĞǀĂůƵĂƚĞĚ�ǁŚĞŶ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚŝƐ�ŵĞĂƐƵƌĞ͘

 �Ğ�ĐĂƌĞĨƵů�ǁŚĞŶ�ĂƉƉůǇŝŶŐ�s^�Ɛ�ƚŽ�ƚƵƌďŝŶĞ�ƉƵŵƉƐ͘��ĂŵĂŐŝŶŐ�ǀŝďƌĂƟŽŶĂů�ŚĂƌŵŽŶŝĐƐ�ŵĂǇ�
ĚĞǀĞůŽƉ�Ăƚ� ĐĞƌƚĂŝŶ�ŽƉĞƌĂƟŶŐ� ĨƌĞƋƵĞŶĐŝĞƐ͘��Ğ� ƐƵƌĞ� ƚŽ�ĂǀŽŝĚ�ǀŝďƌĂƟŽŶ� ĨƌĞƋƵĞŶĐŝĞƐ� ŝŶ� ƚŚĞ�s^��
ĐŽŶƚƌŽů����ƉƌŽĮůĞ͘�

 hƐĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂďůĞ�ĂŶĚ�DŽƚŽƌ�WŽǁĞƌ�ǀƐ͘�DŽƚŽƌ�^ƉĞĞĚ�ŐƌĂƉŚ�ĨŽƌ�Ă�ĮƌƐƚ�ĞƐƟŵĂƚĞ�ŽĨ�
ĞŶĞƌŐǇ�ƐĂǀŝŶŐƐ�ǁŝƚŚ�ƌĞĚƵĐĞĚ�ŇŽǁ�ĨŽƌ�s^� Ɛ͛�ĐŽŶƚƌŽůůŝŶŐ�ĨĂŶƐ�Žƌ�ƉƵŵƉƐ�ŽŶ�ƐǇƐƚĞŵƐ�ǁŚĞƌĞ�ƉƌĞƐ-
ƐƵƌĞ�ŝƐ�ĂůůŽǁĞĚ�ƚŽ�ĚƌŽƉ�ǁŝƚŚ�ƌĞĚƵĐĞĚ�ŇŽǁ͘

3RWHQWLDO�(QHUJ\�6DYLQJV�IURP�5HGXFLQJ�WKH�6SHHG�RI�&HQWULIXJDO�0DFKLQHV

Percent of Full Flow Percent Energy Saved



100 0

90 19

80 36

60 64

50 75

40 84

 ([DPSOH��,I�WKH�VSHHG��USP��RI�D����KS�PRWRU�GULYLQJ�D�SXPS�RU�IDQ�FDQ�EH�UHGXFHG�
IURP������USP�WR�����USP�����SHUFHQW���DQG�VWLOO�SURYLGH�WKH�QHFHVVDU\�ÀRZ�DQG�SUHVVXUH�
IRU�WKH�WDVN�DW�KDQG��WKH�KRUVHSRZHU�UHTXLUHG�LV�UHGXFHG�IURP����KS�WR����KS�UHVXOWLQJ�LQ�
D�SRZHU�UHGXFWLRQ�RI����SHUFHQW�

5HSODFH�WKURWWOH�FRQWURO�RQ�IDQ�GLVFKDUJH�ZLWK�LQOHW�YDQH�FRQWURO�

/ŶůĞƚ�ǀĂŶĞƐ�ĂƌĞ�Ă�ŐŽŽĚ�ŽƉƟŽŶ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ůŝŬĞ�ĚƵƐƚ�ĐŽůůĞĐƟŽŶ�ƐǇƐƚĞŵƐ�ǁŚĞƌĞ�ƚŚĞ�Ăŝƌ�ǀŽůƵŵĞ�
;ĐƵďŝĐ�ŵĞƚĞƌƐ�ƉĞƌ�ŚŽƵƌ�;ŵϯŚͿ�ŽĨ�Ăŝƌ�ŇŽǁͿ�ƌĞƋƵŝƌĞĚ�ĐŚĂŶŐĞƐ͕�ǁŚŝůĞ�ƚŚĞ�Ăŝƌ�ǀĞůŽĐŝƚǇ�ĂŶĚ�ĂƐƐŽĐŝ-
ĂƚĞĚ�ƉƌĞƐƐƵƌĞ�ĚƌŽƉ�ŵƵƐƚ�ƌĞŵĂŝŶ�ƌĞůĂƟǀĞůǇ�ĐŽŶƐƚĂŶƚ͘��Ǉ�ƉƌĞͲƐƉŝŶŶŝŶŐ�ŝŶůĞƚ�Ăŝƌ͕ �ŝŶĞƌƚ�ŐƵŝĚĞ�ǀĂŶĞƐ�
ĐĂŶ�ƌĞĚƵĐĞ�ĂŝƌŇŽǁ�ǁŝƚŚŽƵƚ�ĂīĞĐƟŶŐ�ƚŚĞ�ƉƌĞƐƐƵƌĞ�ƚŚĞ�ĨĂŶ�ŵƵƐƚ�ŽǀĞƌĐŽŵĞ͘�dŚĞǇ�ĂƌĞ�ŶŽƚ�ĂƐ�ĞĨ-
ĮĐŝĞŶƚ�ĂƐ�s^�Ɛ�ŝŶ�ĂƉƉůŝĐĂƟŽŶƐ�ǁŚĞƌĞ�ƐǇƐƚĞŵ�ƉƌĞƐƐƵƌĞ�ĐĂŶ�ďĞ�ĂůůŽǁĞĚ�ƚŽ�ĚƌŽƉ�ǁŝƚŚ�ƌĞĚƵĐƟŽŶƐ�
ŝŶ�ĂŝƌŇŽǁ͘



 �ƚ�ĞǆƚƌĞŵĞ�ƌĞĚƵĐƟŽŶƐ�ŝŶ�ĂŝƌŇŽǁ�;ůĞƐƐ�ƚŚĂŶ�ϯϬ�ƉĞƌĐĞŶƚͿ�ĂŶ�ŝŶůĞƚ�ǀĂŶĞ�ĂĐƚƐ�ůŝŬĞ�Ă�ƚŚƌŽƩůĞ�
ĂŶĚ�ŝƚƐ�ĞĸĐŝĞŶĐǇ�ĚƌŽƉƐ�Žī�ƐŝŐŶŝĮĐĂŶƚůǇ͘

,V�E\SDVV�FRQWURO�EHLQJ�XWLOL]HG�WR�YDU\�WKH�ÀRZ�RXW�RI�WKH�3XPS"

Yes □ No □

�ůƚŚŽƵŐŚ�ůĞƐƐ�ĐŽŵŵŽŶ͕�ďǇƉĂƐƐ�ĐŽŶƚƌŽů�ĐĂŶ�ďĞ�ĂŶ�ĞǆƚƌĞŵĞůǇ�ŝŶĞĸĐŝĞŶƚ�ŵĞƚŚŽĚ�ĨŽƌ��ĐŽŶƚƌŽůůŝŶŐ�
ŇŽǁ͘�/Ŷ�ƚŚĞ�ďĞƐƚ�ĐĂƐĞ͕�ƉƵŵƉ�ĞŶĞƌŐǇ�ƵƐĞ�ŝƐ�ĐŽŶƐƚĂŶƚ�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ĚĞůŝǀĞƌǇ�ƚŽ�ĂŶ�ĞŶĚ�ƵƐĞ͘�/Ŷ�ƚŚĞ�
ǁŽƌƐƚ�ĐĂƐĞ͕�ĞŶĞƌŐǇ�ƵƐĞ�ŝŶĐƌĞĂƐĞƐ�ǁŝƚŚ�ƌĞĚƵĐĞĚ�ĚĞůŝǀĞƌǇ�ƚŽ�ƚŚĞ�ĞŶĚ�ƵƐĞ͘��Ɛ�ůĞƐƐ�ŇŽǁ�ŝƐ�ƌĞƋƵŝƌĞĚ�
Ăƚ�ƚŚĞ�ĞŶĚ�ƵƐĞ͕�ƚŚĞ�ĞǆĐĞƐƐ�ŝƐ�ĚŝǀĞƌƚĞĚ�ƚŽ�ƚŚĞ�ďǇƉĂƐƐ�ĐŝƌĐƵŝƚ�ĂŶĚ�ƌĞͲĐŝƌĐƵůĂƚĞĚ͘�dŚĞ�ĚŝǀĞƌƚĞĚ�ŇƵŝĚ�
ĚŽĞƐ�ŶŽƚ�ĂĚĚ�ĂŶǇ�ǀĂůƵĞ�ƚŽ�ƚŚĞ�ĮŶŝƐŚĞĚ�ƉƌŽĚƵĐƚ͘�dŚĞ�ƉƵŵƉ�ĚŝƐĐŚĂƌŐĞ�ƌĞŵĂŝŶƐ�Ăƚ�ŚŝŐŚ�ĐĂƉĂĐŝƚǇ͕ �
ĂƐ�ĚŽ�ƚŚĞ�ƉƵŵƉŝŶŐ�ĐŽƐƚƐ�ĚƵƌŝŶŐ�ƉĞƌŝŽĚƐ�ŽĨ�ůŽǁ�ĚĞŵĂŶĚ͕�ǁŚŝĐŚ�ŵĂŬĞƐ�ƚŚŝƐ�ĐŽŶƚƌŽů�ǀĞƌǇ�ĐŽƐƚůǇ͘

5HSODFH�WKURWWOH�FRQWURO�RQ�SXPS�RU�IDQ�ZLWK�VROLG�VWDWH�96'�FRQWURO�

 s^� Ɛ͛�ĐĂŶ�ƉƌŽǀŝĚĞ�ƐŝŐŶŝĮĐĂŶƚ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐƐ͘�YƵŝĐŬ�ƐĂǀŝŶŐƐ�ĞƐƟŵĂƚĞƐ�ǀĂƌǇ�ŐƌĞĂƚůǇ�ǁŝƚŚ�ĐŽŶĚŝ-
ƟŽŶƐ͕�ŚŽǁĞǀĞƌ�s^�Ɛ�ĨƌĞƋƵĞŶƚůǇ�ƉĂǇ�Žī�ŝŶ�Ă�ǇĞĂƌ�Žƌ�ƚǁŽ�ŝĨ�ƚŚĞǇ�ƌĞƉůĂĐĞ�Ă�ƚŚƌŽƩůĞ�ĐŽŶƚƌŽů�ƚŚĂƚ�
ŽƉĞƌĂƚĞƐ�Ăƚ�ϲϬͲϳϬ�ƉĞƌĐĞŶƚ�ŽĨ�ĨƵůů�ŇŽǁ�Žƌ�ůĞƐƐ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƟŵĞ͘�dŚĞ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĨĂŶ�Žƌ�ƉƵŵƉ-

ŝŶŐ�ƐǇƐƚĞŵ�ĚƵĞ�ƚŽ�ǀĂƌŝĂƟŽŶƐ�ŝŶ�ƐƉĞĞĚ�ƐŚŽƵůĚ�ďĞ�ĞǀĂůƵĂƚĞĚ�ǁŚĞŶ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚŝƐ�ŵĞĂƐƵƌĞ͘

 �Ğ�ĐĂƌĞĨƵů�ǁŚĞŶ�ĂƉƉůǇŝŶŐ�s^�Ɛ�ƚŽ�ƚƵƌďŝŶĞ�ƉƵŵƉƐ͘��ĂŵĂŐŝŶŐ�ǀŝďƌĂƟŽŶĂů�ŚĂƌŵŽŶŝĐƐ�ŵĂǇ�
ĚĞǀĞůŽƉ�Ăƚ� ĐĞƌƚĂŝŶ�ŽƉĞƌĂƟŶŐ� ĨƌĞƋƵĞŶĐŝĞƐ͘��Ğ� ƐƵƌĞ� ƚŽ�ĂǀŽŝĚ�ǀŝďƌĂƟŽŶ� ĨƌĞƋƵĞŶĐŝĞƐ� ŝŶ� ƚŚĞ�s^��
ĐŽŶƚƌŽů�ƉƌŽĮůĞ͘

 dŚŝƐ�ŵĞƚŚŽĚ�ŽĨ�ŵŽĚƵůĂƟŽŶ�ĐŽŶƚƌŽů�ŵĂǇ�ĐĂƵƐĞ�ĐĂǀŝƚĂƟŽŶ�ŝŶ�ƚŚĞ�ƉƵŵƉ͘





�͘�Compressed Air Systems

�'ĞŶĞƌĂů�EŽƚĞƐ

Ύ�DĂŶǇ�Ăŝƌ�ĐŽŵƉƌĞƐƐŽƌƐ�ŝŶĐůƵĚĞ�ĐĂƉĂĐŝƚǇ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ŐĂŐĞƐ͕�ŝŶĐůƵĚŝŶŐ�ƉƌĞƐƐƵƌĞ�ĚƌŽƉ�ĂĐƌŽƐƐ

ƚŚĞ�Žŝů�ƐĞƉĂƌĂƚŽƌ�ĂŶĚ�ĚƌǇĞƌ͘

*  >ŽŽŬ�ĨŽƌ�ŚŝŐŚͲƉƌĞƐƐƵƌĞ�ĚƌŽƉƐ�ƚŚƌŽƵŐŚ�ĞƋƵŝƉŵĞŶƚ�ĂŶĚ�ůŝŶĞƐ͘

* >ŽŽŬ�ĨŽƌ�ŝŶƚĞŶƟŽŶĂů�ƉƌĞƐƐƵƌĞ�ƌĞĚƵĐƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ǁŝƚŚ�ǀĂůǀĞƐ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ƌĞŐƵůĂƚŽƌƐ͘

 ZĞĐŽƌĚ�ŐĂŐĞ�ƌĞĂĚŝŶŐƐ�ŽĨ�ƉĞƌĐĞŶƚ�ĐĂƉĂĐŝƚǇ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ĨŽƌ�ƚŚĞ�Ăŝƌ�ĐŽŵƉƌĞƐƐŽƌƐ�ĂŶĚ�Ăŝƌ�
ĚƌǇĞƌƐ͘�

 ZĞĐŽƌĚ�ŶĂŵĞƉůĂƚĞ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�Ăŝƌ�ĚƌǇĞƌƐ͕�Ăŝƌ�ĐŽŵƉƌĞƐƐŽƌƐ͕�ĂŶĚ�ĚƌŝǀĞ�ŵŽƚŽƌƐ͘

&Žƌ�ĂĚĚŝƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ͕�ƉůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ǁĞď�ƐŝƚĞƐ͗

ŚƩƉ͗ͬͬǁǁǁ͘ŬŶŽǁƉƌĞƐƐƵƌĞ͘ŽƌŐͬŚƚŵůͬǁŚĞƌĞ͘Śƚŵů͕�ŚƩƉ͗ͬͬǁǁǁ͘ĐĂŐŝ͘ŽƌŐͬŐůŽƐƐĂƌǇϭ͘Śƚŵ͕�ĂŶĚ

ŚƩƉ͗ͬͬǁǁǁ͘ĞĐǁ͘ŽƌŐ

* �ŽŵŵŽŶ�ĐŽŵƉƌĞƐƐĞĚ�Ăŝƌ�ƚĞƌŵƐ�ĂƌĞ�ƐŚŽǁŶ�ďĞůŽǁ͗

Term Meaning
CFM �ƵďŝĐ�&ĞĞƚ�ƉĞƌ�DŝŶƵƚĞ�ŽĨ��ŝƌ�&ůŽǁ
ICFM �ŝƌ�ŇŽǁ�Ăƚ�ŝŶůĞƚ�ŇĂŶŐĞ
ACFM �ĐƚƵĂů�Ăŝƌ�ŇŽǁ�ĚĞůŝǀĞƌĞĚ�ĂŌĞƌ�ĐŽŵƉƌĞƐƐŽƌ�ůŽƐƐĞƐ
ACFM-FAD �ŝƌ�ŇŽǁ�ďĞĨŽƌĞ�ĮůƚĞƌ�;&ƌĞĞ��ŝƌ��ĞůŝǀĞƌǇ
SCFM �ƋƵŝǀĂůĞŶƚ� Ăŝƌ� ŇŽǁ� Ăƚ� ^d�E��Z�� �KE�/d/KE^� ;Ϯ� ĚŝīĞƌĞŶƚ�

ƐƚĂŶĚĂƌĚ�ƵƐĞ�ƚŚŝƐ�ƐĂŵĞ�ŝƚĞŵͿ
Psi WƌĞƐƐƵƌĞ�ŝŶ�ƉŽƵŶĚ�ƉĞƌ�ƐƋƵĂƌĞ�ŝŶĐŚ
Psig WƐŝ�ŐĂƵŐĞ͕�ƌĞĨĞƌƌĞĚ�ƚŽ�ĂƚŵŽƐƉŚĞƌŝĐ�ƉƌĞƐƐƵƌĞ
Psia WƐŝ�ĂďƐŽůƵƚĞ͕�ǁŚŝĐŚ�ŝƐ�ϭϰ͕ϳ�ĂƐ�ƐĞĂ�ůĞǀĞů
STANDARD CONDITIONS
CAGI (Compressed Air 
����
������������Ȍǣ

ϭϰ͕ϳ�ƉƐŝĂ͕�ϲϬΣ&͕ �Ϭй�ƌŚ�;ƌĞůĂƟǀĞ�ŚƵŵŝĚŝƚǇͿ

ϭϰ͕ϳ�ƉƐŝĂ͕�ϲϴΣ&͕ �ϯϲй�ƌŚ



ASME

*Typical dryer dewpoints: Refrigerated Dryers +35°F to +38°F, Desiccant Dryers - 40°F

 Each CFM of compressed air at 100 psig requires: 1/3 to 1/5 hp, ~ 1/4 to 1/7 kW, ~ $10 to

$20 per year

  Estimate 3 to 5 CFM per HP

look or ask ?

$UH�ODUJH�FRPSUHVVRUV�VHUYLQJ�PLQLPDO�V\VWHP�QHHGV�GXULQJ�RII�KRXUV�VXFK�DV�PDLQWDLQLQJ�
WKH�PLQLPXP�SUHVVXUH�UHTXLUHPHQWV�IRU�D�'U\�)LUH�6XSSUHVVLRQ�6\VWHP"�

Yes □ No □

,QVWDOO�D�VPDOOHU�DLU�FRPSUHVVRU�GHGLFDWHG�WR�VHUYH�PLQLPDO�DIWHU�KRXU�QHHGV��
DQG�LVRODWH�IURP�PDLQ�SODQW�DLU�V\VWHP�

It is common to leave a large compressor on continuously ~ 7 days a week to serve a small use 
VXFK�DV�SUHVVXUL]LQJ�D�GU\�¿UH�VXSSUHVVLRQ�V\VWHP��7KH�FRPSUHVVRU�PD\�RSHUDWH�IRU�ORQJ�SHULRGV�
DW�DQ�H[WUHPHO\�LQHI¿FLHQW�SDUW�ORDG�FRQGLWLRQ��6\VWHP�OHDNV�DOVR�FRQVXPH�DLU�DQG�HQHUJ\�FRQ-
WLQXRXVO\��,W�LV�JHQHUDOO\�FRVW�HIIHFWLYH�WR�LQVWDOO�D�VHSDUDWH�GHGLFDWHG�FRPSUHVVRU�IRU�VXFK�D�QHHG�
DQG�VHSDUDWH�LW�IURP�WKH�PDLQ�FRPSUHVVHG�DLU�V\VWHP�WR�DYRLG�ORVLQJ�DLU�DQG�HQHUJ\�WR�V\VWHP�
leaks during non-production times.

'RHV�WKH�IDFLOLW\�KDYH�&HQWULIXJDO�6FUHZ�&RPSUHVVRUV�WKDW�RSHUDWH�DW�OHVV�WKDQ�IXOO�ORDG�
FDSDFLW\�IRU�PRUH�WKDQ����SHUFHQW�RI�WKH�7LPH"�

Yes □ No □

,V�WKURWWOH�FRQWURO�XVHG�WR�PRGXODWH�WKH�FRPSUHVVRU�RXWSXW�FDSDFLW\"

Yes □ No □

5HSODFH�WKURWWOH�FRQWURO�ZLWK�/RDG�8QORDG�FRQWUROV�



 ,W�LV�QRW�HQHUJ\�HI¿FLHQW�IRU�D�WKURWWOH�FRQWUROOHG�VFUHZ�FRPSUHVVRU�WR�RSHUDWH�EHORZ����
80 percent capacity. Throttling is not desirable if extended low load periods are expected.

 $�WKURWWOH�FRQWUROOHG�FRPSUHVVRU�FRQVXPHV�DSSUR[LPDWHO\����SHUFHQW�RI�LWV�IXOO�ORDG�SRZ-
HU�ZKHQ�GHOLYHULQJ�QR�DLU���6HH�WKH�IROORZLQJ�³7KURWWOLQJ�&RQWUROV´�JUDSK�

dŚƌŽƩůĞ��ŽŶƚƌŽů

+RZ�GRHV� LW�ZRUN"�Throttling modulation works 
E\�VWDUYLQJ�WKH�FRPSUHVVRU�RI�DLU��7KH�PHFKDQLVP�LWVHOI�LV�XVXDOO\�D�EXWWHUÀ\�YDOYH�RU�D�VOLGH�
valve that is installed upstream of the compressor inlet. When the system pressure sensor per-
ceives that the pressure is decreasing (because plant air demand has exceeded the storage ca-
pacity), the valve opens and the compressor begins to build pressure. When the system pressure 
sensor perceives that the pressure is increasing (because plant air demand has decreased below 
the storage capacity), the valve starts to close. This creates a partial vacuum at the compressor 
inlet. Consequently, the air entering the compressor is less dense and less air mass enters the 
FRPSUHVVLRQ�FKDPEHU�EHWZHHQ�WKH�VFUHZV��7KLV�UHGXFHV�WKH�PDVV�ÀRZ�UDWH�FIP��RI�DLU�GHOLYHUHG�
to the system.

  (QHUJ\�8VH��7KLV�PHWKRG� RI� FRQWURO� LV� RIWHQ� QRW� HI¿FLHQW��%HFDXVH� WKH� FRPSUHVVRU�
constantly works against system pressure at the discharge port, the motor never really gets a 
FKDQFH�WR�XQORDG��$V�WKH�FRPSUHVVRU�FDSDFLW\�GURSV�EHORZ����SHUFHQW��WKH�FRPSUHVVRU�HI¿FLHQF\�
declines rapidly, therefore consuming considerable energy while producing minimal air.

The “Throttling Controls” graph above indicates that the compressor can operate continuously at 
any point between 0 percent and 100 percent capacity. This graph also indicates that 70 percent 
of full load power is consumed when the compressor is providing no air, and 85 percent of full 
load power is consumed when

the compressor is operating at 50 percent capacity.

$SSOLFDWLRQV��Throttling is desirable when overall plant demand is high or erratic, when re-
ceiver size is small, or when the acceptable range for system pressure is small. Modulation-only 



control is a low-risk option because of mechanical simplicity, small pressure variation, and cy-
cling is avoided. Consequently, it is a common control strategy.

/RDG�8QORDG�&RQWURO

+RZ�GRHV�LW�ZRUN"�/RDG�8QORDG�FRQWUROV�RQ�VFUHZ�FRPSUHVVRUV�DOORZ�WKH�FRPSUHVVRU�WR�RSHU-
DWH�DW�RQO\�WZR�SRLQWV��IXOO\�ORDGHG�DW�����SHUFHQW�FDSDFLW\��PD[LPXP�HI¿FLHQF\�DQG�XQORDGHG�
at 0 percent capacity. This control strategy is similar to On-Off control except that the motor and 
compressor never completely

shut off. When the system pressure falls below it’s maximum pressure set-point (usually 100 – 
����SVLJ���WKH�FRPSUHVVRU�UXQV�DW�IXOO�SRZHU�DQG�PD[LPXP�HI¿FLHQF\�ZLWK�WKH�LQOHW�YDOYH�����
percent open until the system pressure increases to maximum pressure. Then the inlet valve is 
fully closed and an unloading valve at the compressor discharge opens and the air leaving the 
compressor is vented to a lower pressure.

7KH�PRVW�HI¿FLHQW�FRQWUROV�XVH�D�VPDOO�RLO�SXPS�DQG�YHQW�WKH�DLU�DOO�WKH�ZD\�WR�DWPRVSKHULF�SUHV-
sure (~0 psig). Some manufacturers maintain a pressure of ~ 30 psig to circulate oil through the 
compressor while it is unloaded. In either case, a check valve installed at the discharge prevents 
WKH�EDFN�ÀRZ�RI�DLU�DW�V\VWHP

pressure when the compressor is unloaded. In the unloaded condition, the compressor does little 
work, because it is starved of air at the inlet and is working against a minimum pressure at the 
outlet (0 RU����SVLJ��

_ Load-unload control allows a compressor to operate either at full output and maximum ef-
¿FLHQF\�RU�XQORDGHG�

_ This control strategy is similar to on-off control except the motor and compressor never com-
pletely turn off. Because the compressor does not turn off, the motor is not damaged. However, 
ORDG�XQORDG�FRQWURO�UHTXLUHV�ODUJHU�UHFHLYHU�FDSDFLW\�DQG�D�VLJQL¿FDQW�YDULDWLRQ�LQ�V\VWHP�SUHV-
sure to create an acceptable cycle time.

 An unloaded screw compressor consumes approximately 17 percent to 25 percent of the en-
ergy required for the compressor to operate at full capacity, if discharge pressure is reduced to 
near atmospheric pressure. The energy savings will be less if the compressor discharge pressure 
drops to an intermediate pressure, such as 30-40 psig, which is usually required to maintain oil 
circulation.

_ Some processes are too sensitive to allow the variation in pressure necessary to produce sig-
QL¿FDQW�HQHUJ\�VDYLQJV�

_ The load-unload cycle can make maintenance personnel uncomfortable. It is often set to un-
ORDG�DW�YHU\�ORZ�FDSDFLW\�FDXVLQJ�WKH�FRPSUHVVRU�WR�RSHUDWH�DW�LQHI¿FLHQW�SDUWLDO�ORDG�IRU�PRVW�RI�
the time. The compressor seldom unloads, therefore potential energy savings are lost.

_ A small amount of compressed air is released to atmosphere when the compressor unloads. If 



WKH�FRPSUHVVRU�F\FOHV�WRR�RIWHQ�WKLV�DLU�ORVV�FDQ�EH�VLJQL¿FDQW�

_ (QHUJ\�8VH��Where appropriate, this method of control has very good energy use character-
istics since it only produces air at 100 percent capacity and idles with low energy use at other 
times. There will be a small loss of energy each time the outlet blows down, because any com-
pressed air preceding the check valve will be vented to attain a lower pressure. The simplest way 
to estimate energy use is to ignore these losses and those that may accrue as the intake valve 
opens and closes. This may sound too simplistic, but the volume of air lost will usually be less 
than 2 ft per cycle with most oil separators.

_ 7KH�³/RDG�8QORDG�&RQWUROV´�JUDSK�DERYH�LQGLFDWHV�WKDW�WKH�FRPSUHVVRU�RSHUDWHV�DW�WZR�SRLQWV��
IXOO�RXWSXW������SHUFHQW�FDSDFLW\�DQG�PD[LPXP�HI¿FLHQF\��RU�XQORDGHG����SHUFHQW�FDSDFLW\���
This graph is for a  compressor that is completely vented to atmospheric pressure. A partially 
vented compressor at 0 percent capacity will normally be near 25 percent of full load power.

$SSOLFDWLRQV��/RDG�8QORDG�FRQWURO� is most appropriate when conditions will not cause un-
loading too often, though it can operate with more unloading cycles than on-off controls can. An 
on-off controlled compressor would not be suited to restart every 2 minutes, for example, but a 
load-unload controlled compressor and motor could handle the cycling.

A plant with a large air storage capacity and equipment without exacting pressure requirements 
LV�LGHDOO\�VXLWHG�IRU�ORDG�XQORDG�FRQWURO��0DQ\�OXPEHU�PLOOV�¿W�WKLV�FDWHJRU\�EHFDXVH�WKH\�KDYH�
extensive piping networks that act as receiver tanks and if necessary, space is usually available 
to install larger receiver tanks.

,V�7XUQ�9DOYH�FRQWURO�XVHG"

5HSODFH�7XUQ�9DOYH�FRQWURO�ZLWK�/RDG�8QORDG�FRQWUROV�

Turn Valve Control

+RZ�GRHV�LW�ZRUN"�Turn valves or spiral valves are composed of a spirally threaded shaft and 
discrete ports placed along the compression chamber wall. The shaft lies parallel to the rotors. 
When the system pressure falls below it’s maximum pressure set-point (usually 100 – 120 psig), 
the valves are closed and the compressor runs at full capacity until the maximum pressure is 
maintained. The turn valves allow the compressor to modulate between full capacity and zero 



capacity. This modulating control is achieved by gradually rotating the spiral shaft. As the shaft 
is rotated, the ports in the shaft allow some of the air being compressed in the rotors to escape 
and return to the compressor inlet which is at atmospheric pressure (~0 psig). The air that does 
not escape through these ports is discharged at system pressure.

_ (QHUJ\�8VH��7KLV�PHWKRG� LV�PRUH�HI¿FLHQW� WKDQ� WKURWWOLQJ��+RZHYHU�� VLQFH� WKH� FRPSUHVVRU�
works against system pressure at all times, this is still a relatively energy-intensive modulation 
control strategy.

_ The “Turn Valve Controls” graph above indicates that the compressor can operate continuous-
ly at any point between 0 percent and 100 percent capacity. This graph shows good performance 
at high loads, but about 57 percent of full load power is still consumed when the compressor is 
producing no air.

$SSOLFDWLRQV��Turn valves are an effective control strategy when over-all plant demand is high 
or erratic, when receiver size must be small, or when the acceptable range for system pressure is 
small. Turn Valve modulation is a low-risk option and consequently, a common control strategy. 
7KRXJK�PRUH�HI¿FLHQW�WKDQ�WKURWWOLQJ��WXUQ�YDOYH�FRQWURO�LV�QRW�GHVLUDEOH�LI�H[WHQGHG�ORZ�ORDG�
periods are expected.

,V�3RSSHW�9DOYH�FRQWURO�XVHG"

5HSODFH�3RSSHW�9DOYH�FRQWURO�ZLWK�/RDG�8QORDG�FRQWUROV�

Poppet Valve Control

+RZ�GRHV�LW�ZRUN"�Poppet valves operate using the same principle as the turn valve: Open-
ing discrete ports in the compression chamber walls reduces the volumetric compression ratio. 
,QVWHDG�RI�XVLQJ�D�VLQJOH�URWDWLQJ�VKDIW��IRXU�RU�¿YH�SQHXPDWLF�YDOYHV�RSHQ�DQG�FORVH�WR�H[SRVH�
the ports and allow the compressed air to escape to the inlet, which is at atmospheric pressure.

(QHUJ\�8VH��The energy use for 3RSSHW�9DOYHV�is similar to Turn Valve control. The thermo-
dynamics are the same only the mechanics of implementation vary. Poppet Valves are more 



HI¿FLHQW�WKDQ�WKURWWOLQJ�EXW�WKH�FRPSUHVVRU�VWLOO�ZRUNV�DJDLQVW�V\VWHP�SUHVVXUH��&RQVHTXHQWO\��
Poppet Valves are a relatively energy-intensive control strategy.

_ The “Poppet Valve Controls” graph above shows good performance at high loads, but about 60 
percent of the full load power is still consumed when the compressor is not producing any air.

$SSOLFDWLRQV��Applications for Poppet Valve control are the same as those for Turn Valve modu-
lation controls. The following is a discussion of additional control methods that might be ap-
plicable.

On-Off Control

+RZ�GRHV� LW�ZRUN"�The compressor runs at 100 percent capacity until the system pressure 
reaches the maximum set point pressure. Then both the compressor and motor completely shut 
RII��$�FKHFN�YDOYH�SUHYHQWV�WKH�ÀRZ�RI�DLU�EDFN�WKURXJK�WKH�FRPSUHVVRU��:KHQ�WKH�FRPSUHVVRU�
shuts off, an unloading valve opens so that air in the discharge port is released to atmospheric 
pressure. This reduction in discharge pressure makes it easier for the compressor to restart.

2Q�RII�FRQWURO�DOORZV�D�FRPSUHVVRU�WR�RSHUDWH�DW�IXOO�RXWSXW�DQG�PD[LPXP�HI¿FLHQF\�DQG�WKHQ�
WXUQ�RII��+RZHYHU��RQ�RII�FRQWURO�UHTXLUHV�ODUJHU�UHFHLYHU�FDSDFLW\�DQG�D�VLJQL¿FDQW�YDULDWLRQ�LQ�
V\VWHP�SUHVVXUH��2Q�RII�FRQWURO�LV�QRW�XVXDOO\�XVHG�LQ�DQ�LQGXVWULDO�VHWWLQJ�H[FHSW�DV�D�VHFRQGDU\�
FRQWURO�RQ�D�FRPSUHVVRU�WKDW�PD\�RSHUDWH�DW�ORZ�WR�]HUR�FDSDFLW\�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH�

_ 6RPH�SURFHVVHV�DUH�WRR�VHQVLWLYH�WR�DOORZ�WKH�YDULDWLRQ�LQ�SUHVVXUH�UHTXLUHG�IRU�RQ�RII�FRQWURO�

_ %HZDUH�RI�LQVWDOOLQJ�RQ�RII�FRQWURO�DV�D�VROH�FRQWURO�RQ�ODUJH�PRWRUV��7KH�FRQVWDQW�RQ�RII�F\FOH�
FDQ�UHGXFH�WKH�OLIH�RI�WKH�DLU�FRPSUHVVRU�DQG�PRWRU�

_ 2Q�RII�FRQWURO�PD\�QRW�EH�DQ�RSWLRQ�ZLWK�PDQ\�FRPSUHVVRUV�

(QHUJ\�8VH��7KLV�FRQWURO�VWUDWHJ\�LV�DFWXDOO\�WKH�PRVW�HI¿FLHQW�PRGH��6LQFH�D�FRPSUHVVRU�RS-
erating in this mode only produces air while running at 100 percent capacity and never idles, 
performance approaches the “ideal,” as shown in the “On-Off Controls” graph below. There will 
be modest losses because any compressed air that is upstream of the system pressure check valve 
will be lost once the compressor is shut down. For example, a system that runs 6 minutes per 



cycle will likely have losses of less than 3 percent.

$SSOLFDWLRQV��7KLV� W\SH�RI� FRQWURO� VWUDWHJ\�ZRUNV�EHVW�ZKHQ� WKH�XVHU� LV� FRQ¿GHQW� WKDW� WKHUH�
will be long periods of either very high or very low use, and when the maximum and minimum 
SUHVVXUHV�DUH�QRW�FORVH� WRJHWKHU��/DUJH� UHFHLYHUV�DUH� UHTXLUHG� IRU�HI¿FLHQW�RSHUDWLRQ��$�VPDOO�
plant with an occasionally used sandblaster would be an appropriate application for this control 
strategy.

³/RZ´��8QORDG�&RQWURO

+RZ�GRHV�LW�ZRUN"�³/RZ´�8QORDG�FRQWURO�LV�D�FRPELQDWLRQ�RI�/RDG�8QORDG�FRQWURO�DQG�PRGX-
lation. The modulation may be a throttling valve, a turn valve or a poppet valve. This control 
strategy is designed to allow the compressor to modulate during periods of high demand and 
unload if demand drops below a certain percentage of full load capacity. The unloading point is 
usually set at 40–50 percent capacity and may be permanently pre-set by the manufacturer or it 
may be manually adjustable.

The compressor runs at 100 percent capacity and gradually increases the system pressure, but 
before the maximum pressure is reached, the inlet control starts to modulate and the capacity 
begins to reduce. This modulation continues until it either balances compressed air demand with 
supply, or until the capacity falls to the unloading point (40-50 percent capacity), whichever 
FRPHV�¿UVW��,I�WKH�XQORDGLQJ�SRLQW�LV�UHDFKHG��WKH�FRPSUHVVRU�GURSV�WR�DQ�XQORDGHG�LGOH�FRQGL-
WLRQ��DV�GHVFULEHG�LQ�WKH�/RDG�8QORDG�VHFWLRQ��DQG�ZDLWV�XQWLO�WKH�V\VWHP�SUHVVXUH�GURSV�WR�WKH�
minimum allowed. At this point, the modulating valve fully opens, the blow-down valve closes, 
and the compressor returns to full capacity.

_ $�ORZ�XQORDG�FRQWUROOHG�VFUHZ�FRPSUHVVRU�LV�QR�PRUH�HI¿FLHQW�WKDQ�D�VWDQGDUG�WKURWWOH�FRQ-
WUROOHG� FRPSUHVVRU� XQWLO� LW� XQORDGV��8QIRUWXQDWHO\� WKH\� DUH� RIWHQ� VHW� WR� XQORDG� DW� ORZ�ÀRZV��
VRPHWLPHV�DV�ORZ�DV����SHUFHQW�RI�FDSDFLW\��%HFDXVH�RI�WKLV��WKH\�RQO\�XQORDG�GXULQJ�SHULRGV�
RI�PLQLPXP�GHPDQG��VXFK�DV�EUHDNV�RU�QRQ�SURGXFWLRQ�SHULRGV��'XULQJ�QRUPDO�SURGXFWLRQ�SH-
ULRGV��WKH�FRPSUHVVRU�FDSDFLW\�LV�WKURWWOH�FRQWUROOHG�DQG�SRWHQWLDO�HQHUJ\�VDYLQJV�DUH�ORVW��7KH�
XQORDGHG�FRPSUHVVRU�FRQVXPHV�DSSUR[LPDWHO\����SHUFHQW�WR����SHUFHQW�RI�IXOO�ORDG�SRZHU�ZKHQ�
the air is discharged at atmospheric pressure.

_ (QHUJ\�8VH��7KH�HQHUJ\�HI¿FLHQF\�RI�ORZ�XQORDG�FRQWUROV�IDOOV�EHWZHHQ�WKDW�RI�ORDG�XQORDG�
control and modulation-only control. Since the operating mode varies depending on the magni-



tude and regularity of the lant air demand, receiver size, pressure range, and unload point, it is 
not easy to make a simple mathematical model. However, as an example the following simpli-
¿HG�IRUP�FDQ�EH�XVHG��$VVXPLQJ�LQOHW�WKURWWOLQJ�PRGXODWLRQ�LV�XVHG��WKH�XQORDG�SRLQW�LV�VHW�DW����
percent, the compressor completely unloads to atmospheric pressure, and unloading losses are 
LJQRUHG��HQHUJ\�XVH�FDQ�EH�DSSUR[LPDWHG�DV�VKRZQ�LQ�WKH�³7KURWWOH���/RZ�8QORDG�&RQWUROV´�
graph below:

Note: In cases where the unload point is adjustable, it is recommended that the unload point be 
increased as high as possible, 80 percent capacity for example, until the cycle time is as short as 
deemed acceptable for operation. A minimum unloaded time of 30 seconds under normal plant 
demand conditions is suggested. The energy savings can be seen graphically by looking at the 
³7KURWWOH���/RZ�8QORDG�&RQWUROV´�JUDSK�DERYH��,I� WKH�XQORDGLQJ�SRLQW� LV�PRYHG�WR� WKH�ULJKW�
(increased), from 50 percent to 80 percent, the total area under the curve is reduced, therefore 
additional energy savings is possible.

_ 1RWH��6LQFH�VSLUDO�WXUQ�SRSSHW�YDOYHV�DUH�DOUHDG\�HI¿FLHQW�LQ�WKH�KLJKHU�FDSDFLW\�UHJLRQ��DYDLO-
DEOH�VDYLQJV�IURP�LQFUHDVLQJ�WKH�XQORDGLQJ�SRLQW�DUH�OHVV�VLJQL¿FDQW�IRU�FRPSUHVVRUV�ZLWK�WKLV�
W\SH�RI�FRQWURO��7KLV�FDQ�EH�VHHQ�E\�UHIHUULQJ�WR�WKH�³7UXQ�9DOYH���/RZ�8QORDG�&RQWUROV´�JUDSK�
above, if the unloading point is moved from 40 percent to 80 percent, the area under the curve 
LV�QRW�VLJQL¿FDQWO\�UHGXFHG�

$SSOLFDWLRQ��/RZ�8QORDG� LV� D� JRRG� FRPSURPLVH� EHWZHHQ�0RGXODWLRQ� DQG� /RDG�8QORDG�� ,W�
does not outperform either of the other two modes if the operating conditions match the require-
ments of modulation or load-unloading. Low-unload control excels when load conditions vary 
over the course of a day. An example of an appropriate application of low-unload control would 



EH�D�SODQW�ZKHUH�WKHUH�LV�D�VWHDG\�KLJK�ORDG�GXULQJ�¿UVW�VKLIW��LQWHUPLWWHQW�GHPDQG�RQ�VHFRQG��DQG�
KROGLQJ�SUHVVXUH�IRU�D�¿UH�V\VWHP�DW�QLJKW��,Q�WKLV�FDVH��WKH�FRPSUHVVRU�ZRXOG�PRVWO\�PRGXODWH�
GXULQJ�¿UVW�VKLIW��PRGXODWH�DQG�XQORDG�GXULQJ�VHFRQG�VKLIW��DQG�ORDG�XQORDG�DW�QLJKW��6LQFH�WKLV�
type of situation is common in industrial facilities, this control strategy is frequently the pre-
ferred choice.

Variable Speed Drive (VSD) Control

+RZ�GRHV�LW�ZRUN"�A compressor system with a variable speed drive (VSD) controls the com-
pressor output by changing the rotational rate (rpm) of the screws. When air demand is high, the 
screws rotate faster and therefore displace more air per minute than when demand is low and 
rotation is slower. Typically a minimum speed is set based upon the minimum internal pressure 
required to provide proper sealing of the compression chamber. This may require modulation 
or unloading control to be incorporated with the VSD control to drop capacity without further 
slowing the screws.

_ (QHUJ\�8VH��VSD control offers modulation down to low loads while still maintaining ef-
¿FLHQF\��/LNH�ORZ�XQORDG�FRQWUROV��WKHUH�DUH�WZR�GLIIHUHQW�RSHUDWLQJ�PRGHV��'XULQJ�SHULRGV�RI�
high demand, the VSD controls the modulation. If the load drops below the minimum level that 
can be compensated for with the VSD, the drive will stop reducing speed and the capacity will 
EH�IXUWKHU�UHGXFHG�ZLWK�D�EXWWHUÀ\��VOLGH��WXUQ��RU�SRSSHW�YDOYH�DUUDQJHPHQW�

1RWH��96'���7KURWWOH�&RQWUROV�JUDSK�VKRZV�96'�FRQWURO�GRZQ�����FDSDFLW\�DQG�7KURWWOH�&RQ-
WURO�GRZQ�]HUR�WR�����FDSDFLW\�

_ $SSOLFDWLRQV��VSDs can be the most expensive of all of the control options and are not typi-
FDOO\�RIIHUHG�E\�FRPSUHVVRU�PDQXIDFWXUHUV�DV�D�VWDQGDUG�FRQ¿JXUDWLRQ��:KHQ�FRPELQHG�ZLWK�
modulation, however, VSDs have the singular advantage of RIIHULQJ�UHODWLYHO\�KLJK�HI¿FLHQF\�
across the full capacity range with the convenience of full modulating control. VSDs would be 
appropriate when extended low demand periods are expected and a range of supply pressures is 
unacceptable.

The “Combined Part Load Performance” graph compares the performance of all of the control 
methods discussed.



_Look for or Ask ? (continued)

'RHV�WKH�IDFLOLW\�KDYH�PRUH�WKDQ�RQH�FRPSUHVVRU�IHHGLQJ�LQWR�D�FRPPRQ�KHDGHU"�$UH�WKHVH�
FRPSUHVVRUV�RSHUDWLQJ�DW�OHVV�WKDQ�IXOO�RXWSXW��FIP��FDSDFLW\"

:KHQ�PRUH�WKDQ�RQH�FRPSUHVVRU�LV�RSHUDWLQJ��DOO�EXW�RQH�VKRXOG�RSHUDWH�DW�IXOO�FDSDFLW\�DQG�
HI¿FLHQF\��$�¿QDO�WULP�FRPSUHVVRU�FDQ�PDWFK�RXWSXW�WR�V\VWHP�UHTXLUHPHQWV��,Q�WKH�EHVW�FDVH��
WKH�³WULP´�FRPSUHVVRU�FDQ�KDYH�PRUH�VRSKLVWLFDWHG�FRQWUROV�IRU�JUHDWHU�HI¿FLHQF\�DW�SDUW�ORDG�
operation.

0DQXDOO\�VHTXHQFH�PXOWLSOH�FRPSUHVVRUV�

6HW� H[LVWLQJ� FRQWUROV� WR� ORDG� FRPSUHVVRUV� VHTXHQWLDOO\� VR� WKDW� XQQHHGHG� FRPSUHVVRUV� FDQ�EH�
WXUQHG�RII�PDQXDOO\�

,QVWDOO�DXWRPDWLF�FRPSUHVVRU�VHTXHQFLQJ�FRQWUROV�

6HTXHQFH�FRPSUHVVRUV�WR�DYRLG�RSHUDWLQJ�VHYHUDO�FRPSUHVVRUV�DW�SDUW�ORDG�DQG�SRRU�HI¿FLHQWO\��
7KH�ODUJHVW�VDYLQJV�FRPH�IURP�WKH�VHTXHQFHU�WXUQLQJ�XQQHHGHG�FRPSUHVVRUV�RII��7KH�HQHUJ\�VDY-
LQJV�XVXDOO\�RIIVHW�WKH�FRVW�RI�LQVWDOOLQJ�DGGLWLRQDO�UHFHLYHU�FDSDFLW\�

$UH�FRPSUHVVRUV�RSHUDWLQJ�DW�]HUR�FDSDFLW\�IRU�H[WHQGHG�SHULRGV�RI�WLPH"

0DQXDOO\�VKXW�RI�DLU�FRPSUHVVRU�

,I�DQ�DLU�FRPSUHVVRU�LV�OHIW�RQ�RYHU�WKH�ZHHNHQG�RU�WKURXJK�WKH�QLJKW��LW�FDQ�EH�WXUQHG�RII�PDQX-
ally.

_ 7KLV�PHDVXUH�LV�RQO\�DV�UHOLDEOH�DV�WKH�RSHUDWRU�V��

,QVWDOO�VKXW�RII�WLPHUV�RQ�DLU�FRPSUHVVRUV�

6KXW�RII�WLPHUV�FDQ�EH�VHW�WR�GH�HQHUJL]H�D�FRPSUHVVRU�LI�LW�RSHUDWHV�DW�]HUR�FDSDFLW\�IRU�D�VHW�
SHULRG�RI�WLPH��7KLV�FDQ�ZRUN�SDUWLFXODUO\�ZHOO�LI�DLU�PD\�EH�QHHGHG�IRU�VKRUW�SHULRGV�VXFK�DV�



GXULQJ�QLJKW�FOHDQ�XS��7KH�FRPSUHVVRU�ZLOO�VKXW�RII�DW�WKH�HQG�RI�WKH�SURGXFWLRQ�VKLIW�DQG�RQO\�
start up again when needed. 

,V�WKH�GLVFKDUJH�SUHVVXUH�RI�WKH�FRPSUHVVRUV�KLJKHU�WKDQ�����SVLJ"

,I�FRPSUHVVRUV�DUH�RSHUDWLQJ�LQ�D�UDQJH�KLJKHU�WKDQ����WR�����SVL��GHWHUPLQH�LI�WKLV�KLJKHU�SUHV-
VXUH�LV�UHTXLUHG��&RPPRQ�HQG�XVHV�IUHTXHQWO\�UHTXLUH�QR�PRUH�WKDQ����SVL��,W�LV�DOVR�FRPPRQ�
WR�RSHUDWH�IURP�����WR�����SVL�WR�RYHUFRPH�DQ\�SRWHQWLDO�OLQH�ORVVHV��,W�LV�SRVVLEOH�WR�KDYH�HQG�
XVH�DLU�UHTXLUHPHQWV�JUHDWHU�WKDQ�����SVLJ��EXW�YHULI\�WKHP��(YHQ����WR�����SVL�FDQ�EH�KLJKHU�
WKDQ�UHTXLUHG�WR�HQVXUH�DGHTXDWH�DLU�GHOLYHU\�WR�WKH�HQG�XVH��,W�ZDVWHV�HQHUJ\�WR�FRPSUHVV�DLU�
WR�D�KLJKHU�SUHVVXUH�XQQHFHVVDULO\��+LJKHU�V\VWHP�SUHVVXUHV�DOVR�FDXVH�XQUHJXODWHG�DLU�XVHV�WR�
H[SHQG�PRUH�DLU���$Q\�HQG�XVH�WKDW�GRHV�QRW�LQFOXGH�D�UHJXODWRU�WR�NHHS�DLU�SUHVVXUH�IURP�H[FHHG-
LQJ�UHTXLUHG�SUHVVXUH�LV�DQ�XQUHJXODWHG�DLU�XVH��6\VWHP�DLU�OHDNV�DUH�DQ�XQUHJXODWHG�XVH�FRPPRQ�
WR�DOO�FRPSUHVVHG�DLU�V\VWHPV�

_ 7KH�SRZHU�UHTXLUHG�WR�FRPSUHVV�DLU�LQFUHDVHV�E\�DERXW�����SHUFHQW�IRU�HDFK�SVL�LQFUHDVH�LQ�
system discharge pressure.

5HGXFH�SUHVVXUH�GHOLYHUHG�E\�DLU�FRPSUHVVRU�WR�WKH�PLQLPXP�UHTXLUHG�E\�WKH�V\VWHP�

_'HWHUPLQH�UHTXLUHG�HQG�XVH�SUHVVXUHV�RQ�HTXLSPHQW��WKHQ�JURXS�WKHP�E\�UHTXLUHPHQWV��7KLV�
ZLOO�KHOS�HVWDEOLVK�WKH�DFWXDO�GLVFKDUJH�SUHVVXUH�UHTXLUHG�

,QVWDOO�ORRSHG�SLSLQJ�V\VWHP�

$�ORRSHG�SLSLQJ�V\VWHP�EDODQFHV�SUHVVXUH�WKURXJKRXW�WKH�SODQW��(QG�XVHV�DUH�VHUYHG�IURP�ERWK�
GLUHFWLRQV��ZLWK�OLQH�ORVVHV�DW�GLIIHUHQW�SRLQWV�EDODQFLQJ�RXW�LQ�WKH�WZR�SDWKV��:LWK�D�EDODQFHG�
V\VWHP�FRPSUHVVRU�GLVFKDUJH�SUHVVXUHV�FDQ�RIWHQ�EH�UHGXFHG�

,QVWDOO�ODUJHU�SLSHV�

/DUJHU�SLSHV�UHGXFH�WKH�SUHVVXUH�ORVV�LQ�WKH�GLVWULEXWLRQ�OLQHV�ZKLOH�SURYLGLQJ�DGGLWLRQDO�VXUJH�
FDSDFLW\�WR�UHGXFH�SUHVVXUH�ÀXFWXDWLRQV��%RWK�HIIHFWV�KHOS�UHGXFH�V\VWHP�SUHVVXUH��ZKLFK�UHGXFHV�
the energy consumption.

,V�KLJK�SUHVVXUH�DLU�EHLQJ�XVHG�IRU�WDVNV�WKDW�GR�QRW�UHTXLUH�KLJK�SUHVVXUH�DLU"

&RPSUHVVHG�DLU�PD\�EH�XVHG� IRU� LQDSSURSULDWH�DSSOLFDWLRQV�VXFK�DV�SDUW�GU\LQJ�RU�DHUDWLRQ��
$�ORZ��SUHVVXUH�EORZHU�RU�IDQ�PD\�EH�D�EHWWHU�FKRLFH��3RZHU�LV�ZDVWHG�WR�FRPSUHVV�WKH�DLU�WR�
higher pressures than needed.

0HHW�HQG�XVH�UHTXLUHPHQWV�ZLWK�ORZHU�SUHVVXUH�DLU�GHOLYHU\�VRXUFHV�VXFK�DV�D�EORZHU��IDQ��
RU�D�VPDOOHU�KRUVHSRZHU�DLU�FRPSUHVVRU�

'RHV�WKH�FRPSUHVVHG�DLU�V\VWHP�KDYH�VLJQL¿FDQW�DLU�OHDNV"

0RVW�OHDNV�DUH�GLI¿FXOW�WR�SLQSRLQW�DQG�TXDQWLI\�RQ�D�OHDN�E\�OHDN�EDVLV��6RPH�OHDNV�DUH�HDV\�WR�



¿QG�EHFDXVH�RI�WKHLU�ORFDWLRQ��VRXQG��DQG�DLU�YROXPH��6RPH�OHDNV�DUH�LQWHQWLRQDO��VXFK�DV�DQ�
RSHQ�FRPSUHVVHG�DLU�OLQH�GLUHFWHG�WR�FRRO�D�KRW�EHDULQJ. 

_ /HDNV�DUH�HDVLHVW�WR�¿QG�ZKHQ�WKH�SODQW�LV�TXLHW��±�SODQW�LV�QRW�LQ�SURGXFWLRQ�RSHUDWLRQ�VXFK�
as during lunch.

_ 7R�TXDQWLI\�WRWDO�DLU�OHDNV�LQ�D�SODQW��WDNH�QRWH�RI�DLU�FRPSUHVVRU�ORDGLQJ�DQG�RU�DLU�GHOLYHU\�
GXULQJ�EUHDNV�RU�RWKHU�WLPHV�ZKHQ�WKHUH�LV�QR�DLU�XVH�

_ 8OWUDVRQLF�WRROV�SURYLGH�WKH�PRVW�UHOLDEOH�PHWKRG�WR�ORFDWH�DLU�OHDNV�

_ &RPPRQ�OHDN�ORFDWLRQV��YDOYH�SDFNLQJ��SQHXPDWLF�F\OLQGHUV��DQG�KRVHV��TXLFN�UHOHDVH�KRVH�
¿WWLQJV�IRU�KDQG�HTXLSPHQW��KDQG�HTXLSPHQW�LWVHOI��$LU�OHDNV�H[FHHGLQJ����SHUFHQW�RI�WKH�DLU�XVHG�
DUH�H[FHVVLYH�LQ�DQ\�SODQW��SODQW�ORDG�FDQ�EH�GHWHUPLQHG�E\�VXEWUDFWLQJ�FIP�OHDN�ORDG�IRXQG�GXU-
LQJ�WKH�EUHDN�SHULRG�IURP�WKH�FRPSUHVVRU�FIP�UHFRUGHG�GXULQJ�SODQW�RSHUDWLRQ��

 7KH�WDEOH�EHORZ�JLYHV�HVWLPDWHV�RI�WKH�DQQXDO�FRVWV�IRU�DLU�OHDNV��9DOXHV�DUH�EDVHG�XSRQ�D������
$&)0�VFUHZ�FRPSUHVVRU�RSHUDWLQJ�DW�����SVLJ�ZLWK�D�FRPSUHVVRU�HI¿FLHQF\�RI���KS����FIP�RU����
SHUFHQW��7KH�FRPSUHVVRU�PRWRU�KDV�DQ�HI¿FLHQF\�RI����SHUFHQW��,QWDNH�DLU�LV�DW����)�������SVLD��
&RPSUHVVRU�RSHUDWHV����KUV�GD\�[���GD\V�ZN�[����ZHHNV�\U� ������KUV�\U��&RVW�RI�HOHFWULFLW\�LV�
�����N:KU��7KLV�HTXDWHV�WR�DQ�DQQXDO�FRVW�RI�DSSUR[LPDWHO\�����FIP�RI�OHDNV�

Opening Di-
ameter

����´ ����´ ����´ ���´ ó´ ò´

$LU� (VFDSLQJ�
at each leak

�����&)0 ����&)0 ����&)0 ���&)0 ����&)0 ����&)0

Annual kWh ����N:K ����N:K 3,233 kWh ������N:K 51723 kWh � � � � � ��
kWh

$QQXDO�&RVW $12 $37 ���� ���� ����� $10320
��6DYLQJV�ZLWK�UHGXFHG�DLU�ÀRZ�GHSHQGV�RQ�WKH�DLU�FRPSUHVVRU¶V�SDUW�ORDG�HI¿FLHQF\�

_ ([DPSOH��)RU�D�FRPSUHVVHG�DLU�V\VWHP�RSHUDWLQJ�DW�����SVLJ��RQH�DLU�OHDN����´LQ�GLDPHWHU�ZLOO�
ORRVH����IW3 RI�DLU�SHU�PLQXWH��7KH�SRZHU�ORVV�GXH�WR�WKLV�DLU�OHDN�LV�

5HSDLU�DLU�OHDNV

%\�UHGXFLQJ�WKH�DLU�OHDNV��WKH�FRPSUHVVRUV�FDQ�RSHUDWH�DW�D�ORZHU�GLVFKDUJH�SUHVVXUH��,Q�WKH�EHVW�
FDVHV��UHGXFLQJ�WKH�DLU�OHDNV�FDQ�DOORZ�FRPSUHVVRUV�WR�EH�VKXW�RII�


�,I�WKH�OHDN�UHGXFWLRQ�GRHV�QRW�DOORZ�RQH�FRPSUHVVRU�WR�EH�VKXW�RII��FRQVLGHU�D�FRQWURO�VWUDWHJ\�
IRU�HI¿FLHQW�SDUW�ORDG�RSHUDWLRQ�WR�UHDOL]H�VLJQL¿FDQW�VDYLQJV�

'RHV�WKH�IDFLOLW\�KDYH�URWDU\�YDQH�DLU�FRPSUHVVRUV"

7KH�FDSDFLW\�RI�URWDU\�YDQH�FRPSUHVVRUV�LV�FRPPRQO\�FRQWUROOHG�E\�EORZLQJ�RII�H[FHVV�DLU�WR�
DWPRVSKHUH��,Q�VXFK�FDVHV�WKHUH�LV�QR�UHGXFWLRQ�LQ�SRZHU�ZLWK�UHGXFHG�DLU�ÀRZ�



5HSODFH� URWDU\� YDQH� FRPSUHVVRUV� ZLWK� HQHUJ\� HI¿FLHQW� FHQWULIXJDO� VFUHZ�
FRPSUHVVRUV�WKDW�DUH�FRPSXWHU�FRQWUROOHG�WR�DOORZ�VHTXHQFLQJ�DQG�XQORDG-

LQJ�

'RHV�WKH�IDFLOLW\�KDYH�GHVLFFDQW�DLU�GU\HUV"

'HVLFFDQW�DLU�GU\HUV�FDQ�SURGXFH�YHU\�GU\�DLU��KRZHYHU��WKH\�XVH�PRUH�HQHUJ\�WKDQ�UHIULJHUDWHG�
GU\HUV��'HWHUPLQH�LI�WKH�LQFUHDVHG�GU\LQJ�FDSDFLW\�LV�QHFHVVDU\��+HDWHUOHVV�GHVLFFDQW�DLU�GU\HUV�
SXUJH�WKH�PRVW�DPRXQW�RI�DLU�DQG�FDQ�ZDVWH�WKH�PRVW�HQHUJ\��)URP����SHUFHQW�WR����SHUFHQW�RI�
WRWDO�DLU�SURGXFHG�E\�WKH�DLU�FRPSUHVVRU�FDQ�EH�SXUJHG�LQ�UHJHQHUDWLQJ�D�KHDWHUOHVV�GHVLFFDQW�
dryer

5HSODFH�GHVLFFDQW�DLU�GU\HUV�ZLWK�UHIULJHUDWHG�DLU�GU\HUV�

,QVWDOO�D�FDSDFLW\�FRQWUROOHG�UHJHQHUDWLYH�GU\HU�

,I�GULHU�DLU�LV�UHTXLUHG��FRQWURO�WKH�GHVLFFDQW�UHFKDUJH�F\FOH�WR�VWRS�ZKHQ�WKH�KXPLGLW\�GURSV�WR�D�
VHW�OHYHO��7KH�DPRXQW�RI�VDYLQJV�ZLOO�GHSHQG�RQ�WKH�DPRXQW�RI�DLU�EHLQJ�XVHG�

,QVWDOO�LQWHUQDOO\�KHDWHG�GHVLFFDQW�DLU�GU\HUV�

,I�GULHU�DLU�LV�UHTXLUHG��LQWHUQDOO\�KHDWHG�GHVLFFDQW�GU\HUV�RQO\�UHTXLUH��WR��SHUFHQW�RI�WKH�WRWDO�
DLUÀRZ�IRU�SXUJLQJ�PRLVWXUH��,VRODWH�PRLVWXUH�VHQVLWLYH�HTXLSPHQW�LI�SRVVLEOH��VXFK�DV�SQHXPDWLF�
FRQWUROV��ZKLFK�FDQ�EH�SDUWLFXODUO\�VHQVLWLYH�WR�PRLVWXUH��,W�LV�XQQHFHVVDU\�WR�GU\�DOO�RI�WKH�SODQW�
DLU�WR�WKH�OHYHO�UHTXLUHG�E\�D�PLQRULW\�RI�WKH�HTXLSPHQW��,I�WKH�VHQVLWLYH�HTXLSPHQW�LV�JURXSHG�RQ�
RQH�EUDQFK�RI�WKH�FRPSUHVVHG�DLU�FLUFXLW��D�GHVLFFDQW�GU\HU�FDQ�VHUYH�WKDW�OLQH�RQO\�DQG�GU\LQJ�
FRVWV�FDQ�EH�JUHDWO\�UHGXFHG�

,V�WKH�FRPSUHVVRU�FRROLQJ�ZDWHU�GLVFKDUJHG�WR�WKH�VHZHU"

8VH�FRPSUHVVRU�FRROLQJ�ZDWHU�WR�UHSODFH�ZDUP�ZDWHU�IRU�RWKHU�XVHV��VXFK�DV�
FOHDQLQJ�RU�SUH�KHDWLQJ�WKH�ERLOHU�PDNHXS�ZDWHU�

7KLV�VWUDWHJ\�FDQ�VDYH�RQ�ERWK�HQHUJ\�DQG�ZDWHU�FRVWV�

_ 2LO�FRQWDPLQDWLRQ�SRWHQWLDO�LQ�WKH�FRPSUHVVRU�FRROLQJ�ZDWHU�FDQ�SUHVHQW�D�SUREOHP�WR�EH�RYHU-
FRPH��$OWKRXJK�PRUH�FRVWO\��D�KHDW�H[FKDQJHU�WR�WUDQVIHU�KHDW�IURP�WKH�DLU�FRPSUHVVRU�FRROLQJ�
ZDWHU�WR�SUHKHDW�WKH�ERLOHU�PDNH�XS�ZDWHU�PLJKW�EH�D�EHWWHU�RSWLRQ�

,V�WKH�SUHVVXUH�GURS�DFURVV�DX[LOLDU\�HTXLSPHQW�VXFK�DV�GU\HUV��RLO�VHSDUDWRUV��RU�¿OWHUV�
H[FHVVLYH"

6RPH�FRPSUHVVRUV�GLVSOD\�SUHVVXUH�GURS�DFURVV�WKHVH�GHYLFHV��3UHVVXUH�GURS�VKRXOG�QRW�H[FHHG�
��WR����SVLJ��IRU�RLO�VHSDUDWRUV����SVLJ�IRU�D�GU\HU������WR���SVLJ�IRU�D�¿OWHU�

5HSODFH�¿OWHUV��RYHUKDXO�HTXLSPHQW�WR�UHGXFH�SUHVVXUH�GURS�



&ORJJHG�¿OWHUV�DQG�IRXOHG�OLQHV�LQFUHDVH�DLU�YHORFLW\�DQG�SUHVVXUH�GURS�

6L]H�HTXLSPHQW�WR�DFFRPPRGDWH�DLU�ÀRZ�ZLWK�DFFHSWDEOH�SUHVVXUH�GURS�

(TXLSPHQW�VXFK�DV�D�UHIULJHUDWHG�GU\HU�FDXVHV�H[FHVVLYH�SUHVVXUH�GURS�ZKHQ�DLU�ÀRZ�H[FHHGV�
design.

,V�FRPSUHVVHG�DLU�WKH�EHVW�XWLOLW\�IRU�WKH�JLYHQ�DSSOLFDWLRQ"

&RPSUHVVHG�DLU� LV�RIWHQ�FKRVHQ�IRU� LWV�FRQYHQLHQFH�� LWV�VDIHW\� LQ�H[SORVLYH�VLWXDWLRQV��DQG�LWV�
FRPSDUDWLYHO\�KLJK�HQHUJ\�GHQVLW\�IRU�KDQG�KHOG�WRROV��URERWLFV��RU�RWKHU�HTXLSPHQW��8QIRUWX-
QDWHO\�LW�FDQ�EH�DQ�LQHI¿FLHQW�PHWKRG�RI�JHWWLQJ�WKH�ZRUN�GRQH�

5HSODFH� FRPSUHVVHG� DLU� XVH� ZLWK� DQRWKHU� XWLOLW\�� )RU� H[DPSOH�� UHSODFH� D�
SQHXPDWLF�PRWRU�ZLWK�DQ�HOHFWULF�PRWRU�RU�K\GUDXOLF�PRWRU�

5HSODFH�D�9HQWXUL�W\SH�YDFXXP�JHQHUDWRU�ZLWK�D�YDFXXP�SXPS�

Does the facility utilize any air nozzles?

+DYH�WKH�DLU�QR]]OHV�EHHQ�GHVLJQHG�IRU�PD[LPXP�HI¿FLHQF\"

,QVWDOO�HQJLQHHUHG�QR]]OHV�

7KHVH�QR]]OHV�DUH�W\SLFDOO\�XVHG�IRU�EORZLQJ�RII�SDUWV�RI�HTXLSPHQW��FXWWLQJ�RU�FRROLQJ��&RP-
PHUFLDOO\�DYDLODEOH�HQJLQHHUHG�QR]]OHV�KDYH�KLJKHU�HI¿FLHQFLHV�DQG�XVH�OHVV�DLU� 

Is the Air Compressor on a Regular Maintenance Schedule? Review maintenance logs to verify 
if the following is being done on a scheduled basis.

0DLQWDLQ�PRGXODWLQJ�FRQWUROV�

0RGXODWLQJ�FRQWUROV�RQ�VFUHZ�FRPSUHVVRUV�FDQ�IDLO�RYHU�WLPH��7KH�UHVXOW�LV�D�FRPSUHVVRU�WKDW�
QHYHU�RSHUDWHV�DW�IXOO�ORDG�RU�XQORDGV�SURSHUO\��UHGXFLQJ�ERWK�HI¿FLHQF\�DQG�FDSDFLW\�

/XEULFDWH�FRPSUHVVRU�

3URSHU�OXEULFDWLRQ�H[WHQGV�FRPSUHVVRU�OLIH�DQG�LPSURYHV�LWV�HI¿FLHQF\�

&OHDQ�RU�UHSODFH�LQWDNH�¿OWHU�

$�FORJJHG�LQWDNH�¿OWHU�UHGXFHV�FRPSUHVVRU�FDSDFLW\�DQG�HI¿FLHQF\�



�͘� Steam Systems

�'ĞŶĞƌĂů�EŽƚĞƐ

A 1/8” hole will lose 600 Mbtu/yr of steam in a 100 PSI system 

(VWLPDWH���SHUFHQW�UHGXFWLRQ�LQ�ERLOHU�HI¿FLHQF\�IRU�HYHU\����)�LQFUHDVH�LQ�VWDFN�WHPSHUDWXUH��

Please refer to the following web sites for additional information: 

http://www.oit.doe.gov/bestpractices/steam/totalsteam.shtml, http://www.ecw.org 

&RPEXVWLRQ�HI¿FLHQF\�DQG�ERLOHU�RSHUDWLQJ�WDUJHWV�IRU�GLIIHUHQW�IXHOV��

Fuel (I¿FLHQF\�7DUJHW Excess Air Oxygen (O2) Carbon Dioxide 
(CO2)

Other

Natural Gas 80% - 83% 21% - 28% 4% - 5% 9.0% - 9.6% 400 ppm Carbon 
Monoxide (CO)

Oil 84% - 87% 22% - 29% 4% - 5% 11.9% - 12.6% 1 – 2 smoke test
Coal 83% - 84% 26% - 34% 4.5% - 5.5% 13.7% - 14.6%
Wood 65% - 75% 61% - 74% 8% - 9% 11.7% - 12.6%

look or ask ?

Is the stack temperature too high?  

Yes □ No □

2SWLPXP�VWDFN�WHPSHUDWXUH�LV�W\SLFDOO\����)�WR�����)�DERYH�VDWXUDWHG�VWHDP�SUHVVXUH�DW�KLJK�¿UH�LQ�
a saturated steam boiler. A record of the stack temperature after boiler tuning offers a more accurate 
target for optimum operation. Stack temperatures higher than these suggest poor heat transfer or 
too much combustion air. 

Boiler Pressure Recommended Maximum Stack 

7HPSHUDWXUH
30 psig 375 °F

75 psig 420 °F

100 psig 440 °F



125 psig 455 °F

(No more than 100 °F greater than saturated steam pressure at boiler operating pressure)

Stack temperatures lower than 275 °F can lead to corrosive condensation

7XQH�WKH�%RLOHU��>5HGXFH�H[FHVV�FRPEXVWLRQ�DLU@�

Be sure not to reduce excess air below minimum required to avoid creation of carbon monoxide. 

&OHDQ�WKH�ERLOHU�WR�UHPRYH�ZDWHU�VLGH�DQG�¿UHVLGH�IRXOLQJ��

Soot can usually be removed with a brush during regular maintenance. Scale on the water side 
may require extensive chemical treatment if deposits are severe. 

Preheat combustion air. 

Stack gas temperature should typically be over 400°F on a well tuned boiler for this to pay off. 

Is the boiler operating at incomplete combustion? 

Yes □ No □

,QFRPSOHWH�FRPEXVWLRQ�LV�GLI¿FXOW�WR�DVFHUWDLQ�ZLWKRXW�D�VWDFN�JDV�DQDO\]HU���([FHVVLYH�VRRW�EXLOG-
up, or fuel consumption for the boiler load might be an indicator.  A stack gas analyzer will allow 
the operator to compare O2 and CO2  OHYHOV�WR�RSWLPXP�OHYHOV�IRU�HI¿FLHQW�RSHUDWLRQ��

7XQH�WKH�%RLOHU��

Is the blow-down of the boiler water manually controlled ?

Yes □ No □

As water is evaporated to steam, solids in the water remain in the solution.  To keep dissolved solids 
from building up to excessive levels, the boiler water is drained and replaced with fresh water.  This 
is called “blow-down.”  The difference in temperature between the replacement water and the hot 
boiler water represents an energy loss.  To minimize this loss, blow-down should be set to the mini-
mum required to keep dissolved solids at an acceptable level.  The rate of continuous blow-down 
depends on the quality of the feedwater and the amount of condensate return. 

Reducing the blow-down will also reduce the amount of water treatment chemicals required. Set the 
blow-down based upon the amount of total dissolved solids. 

'RHV�WKH�IDFLOLW\�KDYH�D�VLJQL¿FDQW�QXPEHU�RI�VWHDP�WUDSV�WKDW�DUH�PDOIXQFWLRQLQJ"�



Yes □ No □

Steam traps are usually designed based upon a maximum back pressure rating.  This rating is de-
termined by dividing the outlet pressure by the inlet pressure, absolute (psia). If the back pressure 
of the present system is greater than the original design pressure, the trap is not able to fully close, 
and can fail in the open position. When these traps fail open, they blow steam into the return sys-
tem, which increases the back pressure on other traps in the system, causing them to fail.  When the 
VWHDP�LV�LQGXFHG�LQWR�WKH�UHWXUQ�SLSLQJ��WKH�YDSRXU�ÀRZV�RYHU�WKH�FRQGHQVDWH��HYHQWXDOO\�FDXVLQJ�
HQRXJK�WXUEXOHQFH�WR�FUHDWH�D�PDVV�RU�³VOXJ´�RI�FRQGHQVDWH�WKDW�¿OOV�WKH�SLSH��

The condensate slug can travel throughout the piping system at the same velocity as the steam until 
it encounters a sudden change in direction and this energy is transferred into a force referred to as 
³ZDWHU�KDPPHU´���,W�FDQ�EH�GLI¿FXOW�WR�LGHQWLI\�WUDSV�WKDW�DUH�OHDNLQJ��IDLOHG�RSHQ�RU�IDLOHG�FORVHG���
When properly designed and maintained, steam traps remove the condensate from the steam and 
purge air and other non-condensable gases from the steam system which increases it’s thermal ef-
¿FLHQF\��

The most reliable method to identify traps that are malfunctioning is to use ultrasonic tools. 

Initiate a program to identify and repair traps that are malfunctioning. Consider installing con-
tinuously discharging thermostatic steam traps. 

Is the condensate return system open to atmosphere?

Yes □ No □

Hot condensate will travel in the direction of high pressure to low pressure.  When the feed tank 
LV�YHQWHG�WR�DWPRVSKHUH��DV�WKH�FRQGHQVDWH�HQWHUV�WKH�IHHG�WDQN��LW�ZLOO�ÀDVK�WR�VWHDP�GXH�WR�WKH�
sudden drop in pressure and the steam escapes through the vent to atmosphere.  The steam and 
associated energy is lost. 

Install properly designed steam traps to reduce the amount of steam lost 
through the open system. 

,QVWDOO�SUHVVXUL]HG�FRQGHQVDWH�UHWXUQ�V\VWHP�WR�UHGXFH�ÀDVK�VWHDP�ORVVHV��,Q-
sulate Condensate Storage Tanks. 

Is an open condensate return system utilized?(condensate not returned to the boiler) 

Yes □ No □

If condensate is not returned to the boiler all of the energy in the hot condensate return is lost.  
Since this condensate also contains water treatment chemicals, these chemicals have to be re-
placed.  The energy and wastewater treatment costs will increase. 

7KLV�ORVV�KDV�WR�EH�EDODQFHG�DJDLQVW�WKH�VLJQL¿FDQW�FRVW�RI�DGGLQJ�D��FRQGHQVDWH�UHWXUQ�V\VWHP���



In large facilities, the installation of a condensate return system may require extensive pumping, 
piping and valves. 

Install a condensate return loop. 

Does the boiler cycle frequently?

Yes □ No □

%RLOHU�HI¿FLHQF\�LV�UHGXFHG�DW�SDUWLDO�ORDG���)UHTXHQW�F\FOLQJ�UHGXFHV�WKH�RYHUDOO�RSHUDWLRQ�HI-
¿FLHQF\�DQG�WKH�OLIH�RI�D�ERLOHU���&RQWLQXDO�F\FOLQJ�FDQ�EH�DQ�LQGLFDWRU�RI�DQ�RYHUVL]HG�ERLOHU��

Install multiple smaller boilers (modular). 

Match steam load to the boiler output. 

,V�WKH�HI¿FLHQF\�DQG�SHUIRUPDQFH�RI�WKH�VWHDP�V\VWHP�EHLQJ�PRQLWRUHG�PDQXDOO\"

Yes □ No □

Install a boiler stack gas thermometer with a maximum indicating hand.

Install a meter to measure the amount of boiler make-up water being con-
sumed.

,V�WKH�ÀRZ�UDWH�RI�WKH�LQGXFHG�GUDIW�DQG�IRUFHG�GUDIW�IDQV�EHLQJ�FRQWUROOHG�E\�WKURWWOLQJ�meth-
ods?

Yes □ No □

Install VSD control on boiler induced draft and forced draft fans. 

���%RLOHUV�W\SLFDOO\�RSHUDWH����KRXUV�D�GD\������GD\V�SHU�\HDU���,PSURYLQJ�WKH�HI¿FLHQF\�RI�
DQ\�HTXLSPHQW�DVVRFLDWHG�ZLWK�WKH�GD\�WR�GD\�RSHUDWLRQ�RI�WKH�ERLOHU�ZLOO�SURGXFH�VLJQL¿FDQW�
energy savings. 

Are there any opportunities for heat recovery?

Yes □ No □

Install heat exchangers to use the stack gases to preheat the boiler make up water. Waste heat 
from air compressors or other equipment can be used for this DSSOLFDWLRQ���8VH�KLJK�SUHVVXUH�
FRQGHQVDWH�WR�FUHDWH�ÀDVK�VWHDP�IRU�ORZ�SUHVVXUH�heating service. 



&͘ � Refrigeration Units

�'ĞŶĞƌĂů�EŽƚĞƐ

Compressor energy use drops 1 - 1.5 percent for each °F of head pressure drop. 

Compressor energy use drops 2 - 3 percent for each °F of suction pressure increase. 

Please refer to the following web sites for additional information:  http://www.ecw.org, 

http://www.oit.doe.gov, http://www.ecw.org/products/commindu.html#502/ 

Simple Refrigeration Cycle

1RWH���7KH�³6LPSOH�5HIULJHUDWLRQ�&\FOH´�GLDJUDP�LV�IRU�LQIRUPDWLRQ�RQO\�DQG�ZLOO�EH�� G H -
VFULEHG�LQ�GHWDLO�DW�D�ODWHU�WLPH��



look or ask ?

Can the operation of the existing refrigeration system be optimized by implementing any of 
the following measures?

Yes □ No □

Optimize inter-stage pressure. 

A two-stage system has three separate pressures maintained by high- and low- stage compres-
sors.  Choose intermediate pressure so that each compressor has approximately the same pres-
sure ratio to minimize compressor energy use. 

Economized single stage system. 

For applications that require extremely low temperatures such as a blast freezer,  a two- stage 
compressor is usually preferred.  An “economized” single stage  system may allow operation at 
slightly lower suction temperatures while providing the necessary cooling and avoiding the cost of 
a two-stage system. Install 2-speed or VSD speed control on condenser and evaporator fans. By 
reducing fan speed when full capacity is not needed, the energy consumption of the fan motors is 
VLJQL¿FDQWO\�UHGXFHG��

Cycle evaporator and condenser fans. 

Evaporator fans move air across refrigerant coils to condition the space. 

Condenser fans remove the heat generated during compression of the refrigerant. Evaporator fans 
can turn off when not needed for temperature control or to destratify air in the space. Cycling fans 
saves fan and compressor energy.  Duty cycles can be reduced as much as 50 percent. A timer can 
be used to cycle primary fans after a given amount of operation 

Are refrigeration compressors being operated manually or “semi-automatically”?

Yes □ No □

Install computer controls to allow the compressors to operate at their highest 
HI¿FLHQF\�SRLQW�

Overlap suction pressure switches on compressors connected to a common 
header to allow their operation to be sequenced.

Is it necessary to operate at lower suction pressures in order to maintain production rates or 
to maintain the desired storage temperature?



Yes □ No □

Poor cooler/freezer insulation, undersized or dirty evaporators require lower suction pressure and 
wastes energy. 

Consolidate and re-pipe loads with similar suction requirements.  Dedicate a 
compressor to these loads. 

&RPSUHVVRUV�RSHUDWLQJ�DW�WKHLU��PD[LPXP�VXFWLRQ�SUHVVXUH�DUH�PRUH�HQHUJ\�HI¿FLHQW��

Reset suction pressure. 

Raise suction pressure to match the actual pressure required to meet the cooling 
loads. 

When the suction pressure drop increases, compressor work increases. 

Add evaporator capacity to reduce evaporator approach temperature and raise 
suction pressure. 

The compressor savings resulting from operating at higher suction pressures often offset the ad-
ditional evaporator fan energy consumed. 

Are Back Pressure Regulators (BPRs) used in order to control suction pressures to accom-
PRGDWH�D�VLJQL¿FDQW�SRUWLRQ�RI�WKH�ORDG"�

Yes □ No □
 BPR’s control system branch pressure. 

Eliminate BPR’s. 

BPR’s control various refrigeration loads on a single system.  Loads requiring a lower suction pres-
sure could be separated from loads requiring a higher suction pressure. 

Can the timing of heavy process or other refrigeration loads be distributed better?

Yes □ No □

Consider load shifting during periods of high energy use and or thermal storage during peri-
ods of low energy use to reduce the total energy demand.

$UH�KHDG�SUHVVXUHV�VLJQL¿FDQWO\�KLJKHU�WKDQ�UDWHG�SUHVVXUHV"

Yes □ No □



Minimum Head Pressure

Ammonia 93 psig

R12 72 psig

R134a 72 psig

Set the system to operate at lower head pressures.(Minimize the lift) 

Flash gas caused by system losses at low discharge pressure can be avoided with a OLTXLG�SUHVVXUH�
DPSOL¿HU��/3$��SXPS. 

LPA pump is a small horsepower pump with a magnetically driven impeller installed at the outlet 
of the condenser to increase the pressure and sub-cool the refrigerant before it enters the expansion 
valve.  This allows the compressor to operate with a lower discharge pressure. 

Install a Thermosyphon cooling system to cool the compressor oil. 

Oil is used to seal, cool, and lubricate screw compressors.  Liquid-refrigerant-injection 
cooling uses 5-15 percent of compressor power to recompress refrigerant. A thermosyphon system 
cools the oil with a heat exchanger by transferring the heat from the oil to the refrigerant, which 
causes it to change from a liquid to a vapour. The refrigerant vapour rises to a condenser where it 
condenses to a liquid and the cycle is repeated.  This process requires less energy to cool the oil than 
liquid refrigerant injection. 

Install additional condensing capacity to reduce discharge pressure. 

Additional condensing capacity will bring the liquid refrigerant temperature closer to the wet bulb 
WHPSHUDWXUH��WKHUHIRUH�LQFUHDVLQJ�WKH�KHDW�WUDQVIHU�HI¿FLHQF\��

Are the compressors on a regular maintenance schedule?  If so, verify that the following is 
being done on a scheduled basis.

Yes □ No □

Maintain evaporative condensers. 

Water evaporates as it absorbs heat from the condensing refrigerant. The heat exchange surface 
PXVW�EH�FOHDQ�DQG�IUHH�RI�FRUURVLRQ���$LU�PXVW�SDVV�WKURXJK�IUHHO\�IRU�HI¿FLHQW�KHDW�WUDQVIHU���:DWHU�
should be treated to reduce scale and corrosion, and reduce biological growth. 

Purge non-condensable gasses. 



Non-condensable gasses such as air or CO2 reduces the effective surface area of the condenser 
XVHG�WR�FRQGHQVH�UHIULJHUDQW�YDSRU��WKHUHE\�GHFUHDVLQJ�KHDW�H[FKDQJHU�HI¿FLHQF\���,Q�JHQHUDO��QRQ�
condensibles enter the system when the low stage suction pressure is less than atmospheric pres-
sure.  Automatic purging controls are readily available.  The system can also be purged manually 
when an operator notices as increase in the discharge pressure.  A refrigeration log helps identify 
when operating conditions change. 

Can the evaporator defrost control be optimized?

Yes □ No □

Evaporator coils must be free of ice for maximum heat transfer. Avoid excessive defrost times - 
reduce defrost times. 

:DUP�ÀXLG��UHIULJHUDQW�JDV�RU�ZDWHU��FRPPRQO\�LV�XVHG�WR�GHIURVW�HYDSRUDWRUV��+HDW�ZLOO�ZDUP�
WKH�VSDFH�DIWHU�WKH�LFH�KDV�PHOWHG���$LU�ÀRZ�VHQVRUV�DQG�WKHUPRFRXSOHV�FDQ�FRQWURO�WKH�GHIURVW�
system to stop as soon as the ice has melted. 

8VH�+RW�JDV�GHIURVW�LQVWHDG�RI�HOHFWULF�GHIURVW��

+LJK�SUHVVXUH�UHIULJHUDQW�LV�PRUH�HI¿FLHQW�WKDQ�HOHFWULF�KHDWHUV��8VH�water defrost instead of hot 
gas defrost. Hot process water can also defrost the evaporator. Additional compressor energy is 
QRW�UHTXLUHG��7KLV�FDQ�EH�PRUH�HI¿FLHQW�DQG�IDVWHU�LQ�D�EODVW�IUHH]HU��IRU�H[DPSOH��ZKHUH�WKH�GH-
frost can occur with water without the product being present. 

Are there any opportunities for Heat Recovery?

Yes □ No □

8WLOL]H�ZDVWH�KHDW�RII�RI�FRQGHQVHUV��

8VH�ZDVWH�KHDW�WR�SUHKHDW�SURFHVV�ZDWHU��,QVXODWH�&RROHU�)UHH]HU�DUHD��

8QQHFHVVDU\�KHDW�JDLQ�GHFUHDVHV�V\VWHP�HI¿FLHQF\��



Material handling systems

�'ĞŶĞƌĂů�EŽƚĞƐ

The following option should be considered when exploring opportunities to save energy with ma-
terial handling fans and blowers: 

For belt driven devices, the speed can be reduced by re-sheaving the motor to determine the mini-
mum speed allowed to move the material and avoid design and safety problems. After this speed is 
determined, the actual motor rpm can be measured with a tachometer. The proper drive mechanism 
FDQ�EH�VHOHFWHG��96'��WZR�VSHHG�PRWRU��DQ�HQHUJ\�HI¿FLHQW�PRWRU�DW�UHGXFHG�USP�DQG�KRUVHSRZHU��
etc.) 

This approach can provide energy savings at the least cost.  The preferred method is to evaluate the 
HQWLUH�V\VWHP�DQG�WR�VL]H�WKH�IDQ�DQG�PRWRU�WR�HI¿FLHQWO\�KDQGOH�WKH�SUHVHQW�RSHUDWLQJ�FRQGLWLRQV��

For additional information, please refer to the following web sites: 

http://www.energy.wsu.edu/industry/research.htm,  

http://www.ecw.org 

look or ask ?

Does the facility utilize high or low pressure blowers to convey material? 

Yes □ No □

The following energy savings opportunities should be evaluated: 

Reduce the speed of the blower or fan to capture the energy savings and re-
duce the wear and tear on the distribution piping  by reducing the velocity. 

5HSODFH�'XVW�&ROOHFWLRQ�6\VWHP�0DWHULDO�+DQGOLQJ�IDQV�ZLWK�+LJK�(I¿FLHQF\�
Clean side fans. 

,QVWDOO�KLJK�HI¿FLHQF\�EDJ�KRXVHV��

Replace pneumatic chip transfer with conveyors or vibrating  transfer systems. 



Does the facility have more than one baghouse and multiple distribution lines feeding into 
these baghouses?

Yes □ No □

Determine if these distribution lines can be valved / knifed off when not oper-
ating to reduce the load on the fan and baghouse. 

Determine if these distribution lines should be re-routed to allow a dedicated 
fan that requires less horsepower to perform the same task. 

4XLWH� RIWHQ� WKH� SDQW� GLVWULEXWLRQ� OLQHV�� IDQV�� DQG� EORZHUV� KDYH� EHHQ� PRGL¿HG� RYHU� 
the years and are not operating under design conditions and could be wasting a  
lot of energy. 



Hydraulic systems

�'ĞŶĞƌĂů�EŽƚĞƐ

For additional information, please refer to the following web site: http://www.energy.wsu.edu/
industry/research.htm#hydraulic 

look or ask ?
Does the manufacturing process utilize hydraulic pumps?

Yes □ No □

The following energy savings opportunities should be evaluated:

Install accumulators.

$FFXPXODWRUV�FDQ�LPSURYH�WKH�HI¿FLHQF\�RI�WKH�K\GUDXOLF�V\VWHP�E\�PDLQWDLQLQJ�V\VWHP�SUHVVXUH�
and allowing the pump to unload or to do other work.  This reduces the amount of times the pumps 
cycle on and off.  They also compensate for changes in pressure due to leaks and thermal expan-
VLRQ�RI�WKH�ZRUNLQJ�ÀXLG��

Install a variable speed drive on the hydraulic pump. 

The variable speed drive varies the pump speed to match the hydraulic oil needs of the system.  
7KLV�SURYLGHV�VPRRWK�UHVSRQVH�DQG�UHVXOWV�LQ�VLJQL¿FDQW�HQHUJ\�VDYLQJV��

Install variable displacement pump for variable hydraulic loads. 

Install pressure compensation to unload the hydraulic pump. 



Injection molding or extrusion

�'ĞŶĞƌĂů�EŽƚĞƐ

For additional information, please refer to the following web sites: 

http://www.energy.wsu.edu/industry/research.htm http://www.oit.doe.gov/pdfs/bestpractices.pdf 
http://www.ecw.org 

look or ask ?
Yes      No  Does the manufacturing process involve Extrusion or Injection Molding? 

The following energy savings opportunities should be evaluated: 

Install a variable speed extruding machine. 

The drive runs at the minimum speed necessary for the product being produced. The input signal 
to the drive is typically a 4 to 20mA control signal that maintains the desired set-point. 

Insulate heater bands to reduce thermal losses. 

Grind and reuse reject parts and trim pieces. 

Is a chiller used to cool the hydraulic oil?

Yes □ No □

Cool the hydraulic oil with a closed- loop cooling tower circuit.



Veneer Dryers

�'ĞŶĞƌĂů�EŽƚĞƐ

For additional information, please refer to the following web sites: 

http://www.energy.wsu.edu/industry/research.htm 

http://www.oit.doe.gov/pdfs/bestpractices.pdf 

http://www.amca.org 

look or ask ?
Does the manufacturing process involve the use of Veneer Dryers? 

Yes □ No □

The following energy savings opportunities should be evaluated: 

Perform an air balance on the dryer. 

3URYLGH� XQLIRUP� GU\LQJ�� VXI¿FLHQW� DLU� FLUFXODWLRQ�� RSWLPL]H� DLU� FRQWDFW� ZLWK� 
product. 

Install electronic dryer controls (VSD) to control drying time. 

,QVWDOO�96'�IDQ�FRQWURO�LI�WKHUH�LV�D�VLJQL¿FDQW�YDULDWLRQ�LQ�VSHFLHV�DQG�PRLV-
ture content of the product being dried. 

Plastic bearings reduce friction loss and last longer than carbon/steel bearings. 

Investigate alternate drying methods:

- Infra-red 

- Microwave 

- Radio frequency 

Preheat dryer makeup air with heat from exhaust. 



Kiln Drying

�'ĞŶĞƌĂů�EŽƚĞƐ

For additional information, please refer to the following web sites: 

http://www.energy.wsu.edu/industry/research.htm 

http://www.oit.doe.gov/pdfs/bestpractices.pdf 

http:www.amca.org/ 

look or ask ?
Does the manufacturing process involve Kiln Drying?

Yes □ No □

The following energy savings opportunities should be evaluated:

5HWUR¿W�NLOQ�IDQV�WR�PDLQWDLQ�RSWLPXP�VSHHG�WKURXJKRXW�WKH�GU\LQJ�F\FOH�E\�
installing VSD fan control.

5HSDLU�EDIÀHV��VWDFN�OXPEHU�DQG�WULP�HQGV�WR�SUHYHQW�WKH�DLU�ÀRZ�IURP�VKRUW�
circuiting the load. 

Install zone temperature control to save energy and improve uniformity of 
drying. 

Install steam recovery. 



Energy Management
The following energy savings opportunities should be considered: 

x� Have the utility explain how the total energy consumption, demand charges, and 
power factor penalties are determined for the facility.  Discuss options to reduce 
these charges. 

x� Switch to a different billing schedule if applicable. Consolidate accounts. 

x� Install power factor correcting capacitors - individual capacitors on motors, or au-
tomatically switching banks at the facility service entrance to minimize power fac-
tor penalties. 

x� Install demand controller/ load shedder to reschedule/distribute high demand loads 
to reduce demand charges. 

x� Install temporary or permanent meters to validate the billing data for electricity and 
water consumption. 





Notes
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