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Show meShow me
the Savings!the Savings!
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The CKV Design Challenge!



HVAC Strategies

• Optimized makeup air
• Exhaust air heat recovery
• High-performance exhaust hoods
• Demand ventilation controls (DVC)
• Evaporative coolers

• Economizers

Lighting
13% Refrig

6%

Sanitation
18%

HVAC
28%

Food Prep
35%



Factors Affecting CKV 
Energy Consumption & Cost

• Hours of operation
• Climate zone 
• Heating and cooling setpoints
• Appliance heat gain to space (balance point) 
• Fan type and efficiency
• Applied energy rates



Why care?
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3 Billion CFM…

…exhausted from 
Commercial Kitchens in the U.S.



Makeup Air Heating & Cooling

Fan Energy



Outdoor 
Air Load 
Calculator

and 

Fan Energy 
Estimator

Free Download: http://www.fishnick.com/ventilation/oalc/



$/CFM Comparison

$0.00

$0.20

$0.40

$0.60

$0.80

$1.00

$1.20

$1.40

$1.60

$1.80

Chicago Miami Los Angeles

$/
C

F
M

 p
er

 Y
ea

r

lower limit

upper limit

16-hour per day operation



Energy/CFM Comparison
makeup air with heating and cooling



Energy/CFM Comparison
makeup air with heating and without cooling



200,000 Btu/h Makeup Air Heater 



MUA Discharge Temperature

75°F
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Exhaust Air Heat Recovery

in

Large Kitchen Ventilation?



Air-to-Air Heat Recovery Unit



Canadian System Canadian System –– FullFull --Service Restaurant Service Restaurant 



Gas Cost
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36% reduction = 17,400 therms per year!



Back to the exhaust hood…



Exhaust CFM depends on 
Appliance Category and Usage

vs.



…also on Hood Style & Design



Wall-Mounted Canopy



Value of Reduced Ventilation Rate?

10’

4’

Unlisted hood  (4 ft x 10 ft)          40 x 100 cfm = 4000cfm

UL listed hood               10 ft x 250 cfm = 2500cfm

Range Grill Fryers

(with end panels)              9 ft x 250 cfm = 2250cfm

(optimized hood and end panels) 9 ft x 200 cfm = 1800cfm



Hoods are not created equal…



Laboratory Comparison of Wall-Canopy 
Hood Performance using 

ASTM F1704 - Standard Test Method for 
Capture and Containment of Commercial 

Kitchen Exhaust Ventilation Systems



Heavy-duty challenge results…
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Variable Speed Fans

Applying Demand Ventilation 
Control to Commercial

Kitchen Ventilation



Problem: The kitchen exhaust hood 
operates at 100%.

All day long. 
(And sometimes all night as well.)

Whether you are cooking or not!



Demand Ventilation Control Technologies
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2009

31

Case Study:
U.C. Berkeley 

Clark Kerr Campus

Exhaust and Makeup Air Fan Power

0

2

4

6

8

10

12

14

16

0 2 4 6 8 10 12 14 16 18 20 22
Time

P
ow

er
 (

kW
)

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

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

-��
�.�$�
��
�
�.�/������#�
�����0� 1 �!!

-��
�.�2����
���
��/����
���
�
�.�/������#�
�����0� � 34!

����	
����	�
���������
����
�������

��� ���� 

��/��.������
��������/������0� �) !!!

!��
"��#
!����$

����� %&�
/�������������
���0!*��45'(� �0�*!!5���
� �

�	�
���
��3!!���.��	�
�.��
*

�����
�������
������������ 

�����
�����
������!�"�� 



CKV Program Opportunities

• Demand ventilation controls (DVC)
• High-performance exhaust hoods
• Direct-fired makeup air units
• Exhaust air heat recovery
• Integrated CKV/HVAC design
• Energy efficient exhaust/makeup air fans
• Package CKV incentive (for combinations 

of the above) based on calculated kWh and 
Therm savings.


