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	Many existing ventilating and air conditioning systems may be oversized.  This results in wasted energy.  Some systems were intentionally oversized because of conservation. Further, in some buildings where other energy conservation measures have been taken, the internal heat loads are significantly smaller than those which formed the basis for the original cooling system design.  Finally, in some instances, the utilization of space, and the associated heat load have changed without having corresponding changes made in HVAC equipment.  Careful reevaluation of building heating/cooling loads and required HVAC system capacities may make lowered air supply rate feasible, particularly in the heating mode.  Flow rates may be changed by changing motor-blower pulley size.





FEASIBILITY REQUIREMENTS
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BENEFITS/DETRIMENTS





	Reducing air flow rates will result in lowered costs for electric power to drive air circulation fans.  Potential detriments if air flow rates are reduced beyond air flow requirements include personnel discomfort and possible degradation of materials and equipment





SURVEY DATA NEEDS:�
�
Manufacturer’s performance data on fans which are used to maintain air flow.�
�
Fan type�
�
Variation of required driving power for proposed flow rate changes�
�
Current fan flow rates�
�
Minimum air flow rate required by NAVOSH standard for personnel comfort.�
�



PROCEDURE





	According to the Fan Lass (ASHRAE Systems & Equipment, chapter 2, table 1), the power required to drive a fan is proportional to the fan RPM3.  Ideally, a 10% reduction in fan speed would then require fan driving power equal to the original fan driving power times (0.9)3, or 73% of the original power required.  Because of imperfect designs and friction losses, this reduction in required power cannot be achieved in practice.  Nevertheless, a substantial reduction in power may be achievable.





	To determine the power reduction which can be expected with an actual fan:





1.	Select candidate fans.





2.	Obtain the manufacturer’s performance data for the fan being considered.





3.	Select the fan operating conditions which most closely approximate the existing fan operating point, and determine:





Fan Flow Rate in cubic feet per minute (CFM)


Fan rotation speed in revolutions per minute (RPM)


Brake horsepower required (BHP)


Static pressure in inches of water (SP)





4.	Establish reduced air flow rate to meet minimum air flow rate required by NAVOSH standard.





5.	Obtain the analogous data for reduced air flow rate.  Alternately, fan law equations can be used to estimate reduced power requirement for reduced flow rate.  See sample calculation.





6.	Fuel Savings (MBtu/yr) = 
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7.	Electrical Savings (kWh/yr) =
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GENERAL INFORMATION





Startup cost:  $300 ($200 material; $100 labor)


Replacement cost:  Same as startup cost


Equipment life:  25 years


Skill level of personnel required:  Engineer for analysis; technician for installation





Basic research underway�
�
�
Prototype being tested�
�
�
Operational test and evaluation underway�
�
�
Approved for service�
�
�
Available on market�
(�
�



NATIONAL ENERGY SAVINGS (NES) (in Btu/yr)
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ECONOMIC ANALYSIS EQUATION
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SAMPLE CALCULATION





Assumptions:�
�
�
10,000 CFM airflow�
�
�
10% reduction in air flow rate�
�
�
Static Pressure�
2 in. water�
�
Operating Hours�
4,380 hrs/yr�
�
Startup cost�
$300�
�
Change in O&M�
None�
�
Fuel saved�
Electricity�
�
Energy cost�
$0.08/kWh�
�
Escalation rate�
7%�
�
Annual discount rate (R)�
10%�
�



Typical manufacturer’s data and sample calculations for a CHICAGO centrifugal fan are as follows (approximate 10% reduction in RPM or CFM):





�
CFM�
FPM�
RPM�
BHP�
SP�
�
Old�
10013�
1900�
687�
1.60�
2.0�
�
New�
8959�
1700�
621�
1.21�
2.0�
�
Diff�
10.6%�
10.6%�
9%�
24.4%�
(-)�
�



�
ELECTRICAL SAVINGS (kWh/yr) = 
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NES (MBtu/yr)=
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ELECTRICITY COST SAVINGS ($/YR) =








Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3486


Autovon  551-3486


FAX  805-982-5388





SIR =
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