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�
Engineering Data





	Source of Data: Energy Storage Technologies (JPL D-1903)





	Nomograph 25 has been developed to predict the performance and cost savings of a chilled water storage unit for Naval base applications.  The nomographic approach provides the Naval facility engineer with an easy-to-use tool for calculating the storage size needed, annual savings, and investment for a proposed installation.  Nomograph 25 was developed using barracks-type buildings with exterior construction of common brick, concrete 1q60, and R-11/R-19 insulation.  Since locations having peak summer air-conditioning loads are prime candidates for chilled water storage, a representative sunbelt location, China Lake, California, was used.  Retrofit installation applications using costs of aboveground steel, concrete, or fiberglass storage tanks were used in this nomograph.  Utility time-of-use rate structures are discussed in the context of the potential of chilled water storage units for costs savings.  An example demonstrating the methodology and the usefulness of the nomograph is presented.


�



	Instructions for use of nomograph 25:





BLOCK�
INSTRUCTIONS�
OUTPUT�
EXAMPLE VALUES�
�
1�
Enter at input value for floor area


Move vertically up and intersect building material curve


Read on right scale�
Peak cool demand (kBtu/hr)�
700 kBtu/hr�
�
2�
Enter at input value for ambient temperature


Move horizontally right and intersect with the curve


Read from top scale


Move vertically down from the intersection to the horizontal line between blocks 2 and 3, and connect the intersection with this line to the origin of block 3


Obtain the slanted line�
COP�
1.49�
�
3�
Carry the output (peak cooling demand) into block 3 and intersect with the slanted line


Move vertically down and intersect with the horizontal line separating blocks 3 and 5


Read from horizontal scale�
Chiller power (kW peak)�
140 kW�
�
1 to 4�
Carry the peak cooling load to block 4 by using the 45o construction line.  Move vertically down until the peak load line intersects the line corresponding to the hours stored.  Note a factor K that corrects for the building material must be taken into account.  K varies from 0.8 to 1.0


Read the total energy stored during a day (= storage discharge)�
Storage discharge (kBtu/day)�
K = 1.00





4,400 kBtu�
�
5�
Enter with storage discharge amount in kBtu and move horizontally until it intersects the kWh annual line.


Read kWh on lower scale�
Annual electrical load displaced (kWh; i.e., not operated during peak hours�
65,000 kWh�
�
5�
Using the kWh annual value, move upwards until it intersects the energy rate savings line


Read energy cost savings on right scale of block 5�
Annual energy cost savings ($)�
$500�
�
3 to 6�
Carry peak load to block 6 and intersect with corresponding Fs and S lines.  (Typical recovery efficiency factor Fs = 0.8)


Read the tank volume of upper scale in (103) gallons.�
Tank volume (103 gal)�
32,000 gal�
�
6 to 7�
Using tank volume and intersection with curves for steel, concrete, and fiberglass, read tank cost�
Tank cost ($)�
STL    $82,000


CON   $55,000


FIB     $37,000�
�
3 to 6�
Carry kWpeak to block 6 by using 45o construction lines in blocks 3 and 6 or directly enter kWpeak on the lower scale of block 6�
kWpeak (carried)�
140 kW�
�
6 to 8�
Move vertically down until kWpeak line intersects $/kW demand charge savings line


Read annual demand savings on right vertical scale of block 8�
Annual demand savings�
$7,500�
�
�



�





Energy Technology Bulletin  	Nomograph 25








Naval Facilities Engineering Service Center, Port Hueneme, California 	� PAGE �3� of � NUMPAGES  \* MERGEFORMAT �3�





Energy Technology Bulletin





Naval Facilities Engineering Service Center, Port Hueneme, California	� PAGE �1� of � NUMPAGES  \* MERGEFORMAT �3�











