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BIO / EES / EGY 105 – Energy in Our World
Outline for Topic 9 – Room Heating
Principles associated with heating and cooling buildings.  Generally related to Chapter 5 of your text.

A. People tend to regulate internal temperatures between 65-75oF

a. When cooler than 65oF, we seek to heat structures

1. Can calculate energy needed in BTU by knowing volume and desired # degree increase according to formula: Energy = 0.018 BTU / ft3 / oF
	


2. Can calculate cost if price / #BTU is given



3. Basis for a problem




b. Maintaining temperatures typically needs to be addressed.

1. Heat losses due to conduction



2. Heat losses due to infiltration of cold air (not discussed in detail)




c. Measuring conductive heat loss

1. Start with Q/t = (k x A x DT)/d



2. Thermal resistance: R = d / k



3. Different materials have different R values


d. Formula converts to Q = (1/R) (A x DT x t).
  
1. Can calculate for each wall, floor, ceiling




2. Put together for total heat loss




3. Can convert to cost if price per BTU is known



4. Then look at effect of adding insulation



e. Total heating needs must account for both conductive heat loss and infiltration of cold air


1. Basis for a home energy audit


f. Additional points from textbook

1. What are “low-e coatings” and why are they important? (p. 131)



2. In general, what happens to the number of degree-days for heating, as you go from south to north in the U.S.? (pp. 135-136)



3. Why are trees and south-facing windows important, when trying to minimize heating needs in cold climates? (pp. 136-138)



4. What are heat pumps, and how to they help regulate temperature? (pp. 142-146.)
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