ALESP E2 - Replace Inefficient Pumps, Motors With Energy Efficient 


Types	 





�
	Many motors and pumps that have been in service for several years are inefficient when compared with types readily available today.  New pump designs, better machining, and new materials for bearings and seals have resulted in more efficient pumps.  In addition, modified motor winding schemes (using more copper to reduce I2R losses) have resulted in more efficient electrical motors.  Thus both pump and motor are contributing to the efficiency improvement.  Today’s higher energy costs have created the demand for these more efficient systems.  Although high-efficiency systems have a higher initial cost, in many instances the resultant savings produce a very favorable savings to investment ratio.





	By comparing your calculated efficiencies with those determined from manufacturer’s data, the potential for savings through replacement can be determined.





FEASIBILITY REQUIREMENTS





�





	The graph assumes a 10 percent efficiency improvement and an electricity cost of $0.08/kWh.  If more accurate information is not readily available, use pump motor nameplate data for horsepower.





BENEFITS/DETRIMENTS





	Replacement of inefficient pumps and motors will save energy with no detriments.  Increased reliability may also be experienced as a consequence of the higher precision machinery, higher quality material, and other techniques used to achieve the increases in efficiency.





SURVEY DATA NEEDS





	For each motor/pump:





Usage information (continuous or intermittent duty, variable or constant load, etc.)





Measured electrical power drain when operating at normal load* (WML).  If not available, use name plate data (Watts).





Motor nameplate (Watt)





Other nameplate data





Pump flow rate and pressure head





Pump performance curves (if available)





* Use watt meter (or measured line voltage, current, and power factor).  Avoid using an estimate of power factor if at all possible.

















PROCEDURE





1.	Determine:





a.	Present mot input power requirement with normal load (WML).





b.  Required pump pressure head and flow rate.





c.	From manufacturer’s data, find most efficient pump and motor that will meet pressure head and flow rate requirements.





2.	Electrical Savings (kWh/yr) =





	(WML - PR) x Oper hr / yr x 1 kW ./ 1,000 W





where:





WML is measured existing power input in kW


PR is input power requirement of replacement pump and motor in watts (assume 75% efficiency)





GENERAL INFORMATION





Sizes available: Various


Startup cost:  Can vary widely.  May use $500 plus $125 per horsepower for initial estimate if no better cost data is readily available


Replacement cost:  Same as startup cost


Equipment life:  15 years


Skill level of personnel required:  Electrician, plumber





Level of development:





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















NATIONAL ENERGY SAVINGS (NES) (in Btu/yr)





� EMBED Equation  ���





ECONOMIC ANALYSIS EQUATION





� EMBED Equation  ���





SAMPLE CALCULATION





Assumptions�
�
�
Startup cost�
$3,000�
�
Pump requirements�
250 GPM, 150 ft head, 20 hp, electric motor drive�
�
Measured input power (existing system) (WML)�
17.35 kW (corrected for power factor)�
�
High efficiency replacement pump input power requirement�
15.58 hp (from manufacturer’s catalog)�
�
Operating time�
2,600 hr / yr�
�
Change in O&M�
None�
�
Fuels saved�
Electricity�
�
Energy cost�
$0.08/kWh�
�
Escalation rate�
7%�
�
Annual discount rate ®�
10%�
�



Calculation follow from the procedure section:





ELECTRICAL SAVINGS (kWh/yr) =





(17.35 kW - 15.58 kW) x 2.600 hr / yr = 


4,602 kWh / yr





NES (MBtu/yr)=





4.602 kWh / yr x 11,600 Btu / kWh x MBtu / 106 Btu = 53.38 MBtu / yr





ELECTRICITY COST SAVINGS ($/YR) =





4,602 kWh / yr x $0.08 / kWh = $368.16 / yr





SIR = 	� EMBED Equation  ���


Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California 98043-4328





Telephone  805-982-3486


Autovon  551-3486


FAX  805-982-5388
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