Energy Conservation Manual 39

_— e

SELECTED REFERENCES

Frye, LL., McProud, L M., Smith, E,, Trant, A.S., & Belo, P.S. (1986). Sensory quality and energy
used in entree processing in convection ovens. School Food Service Research Review, 10(2),
93-97.

Longree, K. (1980). Quantity Food Sanitation (3rd ed.). New York: John Wiley & Sons, Inc.

Longree, K., & Blaker, G.G. (1982). Sanitary Techniques in Foodservice (2nd ed.). New York:
John Wiley and Sons.

McProud, LM. (1982). Reducing energy loss in foodservice operations. Food Technology, 36, 67-
71.

Messersmith, A M., Rousso, V., & Wheeler, G. (1993). Energy management in three easy steps.
School Food Service Journal, 47(9), 41, 42, 44.

Messersmith, A.M., Wheeler, G., & Rousso, V. (1994). Energy used to produce meals in school
food service. School Food Service Research Review, 18(1), in press.

Messersmith, A M., Wheeler, G., & Rousso, V. (1994). Annotated bibliography: School food
service energy. School Food Service Research Review, 18(1), in press.

National Restaurant Association. (1986). Facilities Operations Manual. Washington, DC: Author.

Odland, D., & Davis, C. (1982). Products cooked in preheated versus non-preheated ovens.
Journal of The American Dietetic Association, 81, 135-145.

Spears, M.C. (1991). Foodservice Organizations: A Managerial and Systems Approach (2nd ed.).
New York: Macmillan Publishing Company.

Thumann, A. (1992). Handbook of Energy Audits (3rd ed.). Lilburn, GA: The Fairmont Press, Inc.

Unklesbay, N. & Unklesbay, K. (1978). Energy expended in alternate foodservice systems for
chicken menu items. Journal of The American Dietetic Association, 73(20), 20-25.

Unklesbay, N. & Unklesbay, K. (1982). Energy Management in Foodservice. Westport, CT: AVI
Publishing Co.

Wheeler, G. (Ed.). (1980). Energy Conservation Manual: Oregon Food Service Industry.
Corvallis, OR: Oregon State University Extension Service.

‘% NATIONAL FOOD SERVICE MANAGEMENT INSTITUTE



Energy Conservation Manual 40

1 —

GLOSSARY OF TERMS

Amp: The abbreviation for ampere.
Ampere: A unit of electrical current.
Energy Audit: A methodical examination and review of energy use and conservation opportunities.

British Thermal Unit: The quantity of heat required to raise the temperature of one pound of water
one degree Fahrenheit at or near 39.2° F.

Food Service Production Systems:

Conventional: Foods are purchased in various stages of processing, and production,
distribution, and service are completed on the same premises.

Commissary: Foods are purchased with little or no processing and are processed completely
in a central facility. Prepared food generally is packaged in bulk or preplated and transported
to satellite centers for service.

Ready prepared: Similar to the commissary system. Foods with varying degrees of
processing are purchased, and the amount of production depends upon the state of the
purchased food. The food items are stored either chilled or frozen and are readily available
at any time for final assembly and heating for service.

Cook-Chill and Cook-Freeze: Variations of ready-prepared systems. In cook-chill systems
most of the menu items are cooked and stored chilled for as short a time as possible. Cook-
freeze menu items are cooked then frozen for as long as three months.

Assembly/serve: Foods are purchased and received completely processed and only the
storage, assembly, heating, and service functions are performed in the food service operation.

Horsepower (hp): A unit of power equal in the U.S. to 746 watts.
Kilowatt (kW): 1,000 watts.

Kilowatt hour (kWh): A unit of electrical energy. A power of one kilowatt (kW) maintained for
one hour produces or uses one kilowatt hour of energy.

Life cycle cost: The cost of equipment over its entire life, including operating and maintenance costs.
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Payback period: The time it takes for an investment to pay for itself in cost savings.

Phase: Electricity is generally available in single phase power for smaller loads such as residential
lights and appliances or in 3-phase for larger loads such as commercial and industrial equipment.

Pounds per square inch (psi): Unit of measure for gas, steam, or liquid pressure.

Power Factor: The percentage of total power (volts times amps) that is registered on a power (kW)
meter.

Watt: Absolute unit of power equal to the work done at the rate of one absolute joule per second
or to the rate of work represented by a current of one ampere under an electric potential of one volt
and taken as the standard in the U.S. (1/746 horsepower).

Volt: A unit of electrical potential difference. Typical commercial and industrial voltages are 115,
208, 230, 277, and 460 volts.
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EQUATIONS

(Equation 1 for heating elements) KW=VxAxVP
where: V = volts
A = Amps
P = number of phases (1 or 3)
v = square root
kW = kilowatts

(Equation 2 for motors) KW = HP x 0.746/motor efficiency
where: HP = horse power
efficiency = ratio of motor output to input

power'
-0r -
(Equation 3 for motors) KW=VxAxY PxPF
where: PF = power factor’
(Equation 4) Duty Cycle = Time operating
Time On
(Equation 5) kWh = kW x time x DC
where: kWh = kilowatt hours
DC = duty cycle
(Equation 6) kW x 3413 = BTU/hour
(Equation 7) HP x 2546 =BTU/hour
(Equation 8) BHP x 33,500 = BTU/hour

where: BHP = Boiler horsepower

'If motor efficiency is not known, use 0.80 for small motors

’If no power factor is available, use 0.75 for small motors
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