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A. Introduction 

As the funding for basic research decreases, it is critically important to continue 

exploring simple scientific ideas which may lead to breakthroughs. Passive solar heating is a 

simple yet effective way of addressing this issue, in addition to the growing concern of climate 

change. Although a simple design, passive solar heating can significantly reduce the required 

usage of the furnace to maintain a stable internal temperature. 

The purpose of this experiment was to investigate the effects of a wood flooring’s density 

on the temperature of a model passive solar heating house, in addition to a double-paned 

window. Based on previous years of testing and background knowledge, a hypothesis was 

formed stating that the highest density woods in combination with the double-paned window 

would perform the best (have the highest temperature in the model house). Because higher 

density woods have higher burning points and thus higher heat capacities, the densest wood used, 

oak, was predicted to have the highest temperature. Since double-paned windows allow for a 

greater resistance to outgoing heat from within the model house, the double paned windows were 

predicted to perform well. 

Simply taking the house’s exterior and carpentry into account will reduce grief caused by 

inefficient heating and high utility bills. The simple step of buying or constructing a house with 

passive solar heating elements will reduce the household’s carbon footprint. 

 

 

  



B. Review of Current Literature 

Network, DIY. "Your Guide to the Different Types of Wood Flooring." DIY. DIY Network, 09  
May 2016. Web. 12 Dec. 2016. 
This article briefly describes different types of flooring and the household benefits. 

 
"Wood Combustion Heat Values." Wood Combustion Heat Values. The Engineering Toolbox,  

n.d. Web. 12 Dec. 2016. 
This site gives statistics on wood and its: density, weight, and combustion values.  

 
Jones, Rob. "Janka Rating (Hardness of Wood), Bamboo, Laminate, Hardwood and Engineered  

Hardwood Flooring." Janka Rating (Hardness of Wood), Bamboo, Laminate, Hardwood  
and Engineered Hardwood Flooring. Coastal Wood & Flooring, Inc, 2009. Web. 12 Dec. 
2016. 
This website explains Janka, a hardness rating for wood, and lists Janka ratings for many 

different types of wood. 
 
"Specific Heat of Common Substances." Specific Heat of Common Substances. Engineering  

Toolbox, n.d. Web. 12 Dec. 2016. 
This website gives the specific heat of common substances. 

 
Http://www.improvenet.com/authors/jacob.hurwith. "So You Chose Hardwood Floors."  

ImproveNet. Improvenet, 15 Jan. 2016. Web. 12 Dec. 2016. 
This is a guide to different types of wood flooring–––the aesthetic values and the right 

type of wood for a household. 
 
"What Is Teak Flooring & How Much Does It Cost?" 2016 Teak Wood Flooring. Improvenet, 31  

Mar. 2015. Web. 12 Dec. 2016. 
This site gives information on teak, a very hard, wood flooring that comes from the 

Amazon Rainforest, which makes it very expensive.  
 

C. Research Question 

How does the density of wood and number of window panes affect the overall temperature of a 

model house?  

 



D. Hypothesis 

If the wood in the model house is denser and the window pane is doubled, then the temperature 

of a model house will increase, due to the greater heat capacity of the wood and greater 

resistance to heat flow from the window. 

 

E. Procedure 

1. Build 2 types of model houses, one with a large window, and the other with a small 

window. The window sizes are 6 2/3” by 10 and 3 1/3” by 10”. Build 6 copies of each 

type. Materials: blue brick (insulation), tiles, sheets of plastic, glue/tape. Form 1ft cubes 

with the blue brick. Cut out space for window. Cut out plastic for window. Place plastic 

in window space. Cut slightly smaller window holes so plastic can seal any cracks. Seal 

cracks with tape if there are any.  

2. There are six houses with larger windows, and six houses with smaller windows. Insert 

bamboo, oak, or cedar flooring into the bottom of three houses with big windows, and 

repeat process for three houses with small windows. 

3. Place all 12 model houses outside, mounted off the ground on the patio railing, facing 

south. Place a digital thermometer probe in each of the houses. Test all 12 houses at once. 

4. Make tests on different days. Leave the houses out, making sure to leave them out the 

night before to achieve thermal equilibrium.  

5. Get the temperature readings every 10 minutes. 

6. Change flooring. 

7. Repeat testing and change flooring until all have been tested. 



8. Repeat testing and change flooring, but place second sheet of plastic over window to 

create a “double pane” window. 

9. Compile the data. 

10. Analyze each flooring and window’s pros and cons. 

11. Make line graphs of temperature versus time of day for each type of flooring. 

12. Compare the Janka ratings of each wood, densities, combustion points, and temperatures 

(discovered in this project). 

 

Item Cost/Unit Quantity Total Cost Provided by Vendor 

Bamboo $25/package 1 $25.00 Grant Lowe’s 

Oak $3.17/sq ft. 6 $19.04 Grant Lowe’s 

Cedar $6.26/sq ft. 6 $37.56 Grant Lowe's 

Tape $14.98/6 rolls  1 $14.98 Grant Lowe’s 

Plastic      

Total:   $99.55   

 

Other Items Cost/Unit Quantity Total Cost Provided by Vendor 

Model houses N/A 12 N/A Caleb Kong  

Digital 
thermometer 
probes 

N/A 12 N/A Ames High 
School 

 

Vernier 
Devices 

N/A 3 N/A Ames High 
School 

 

 
I formally request that the Iowa Junior Academy of Science provide $99.55 for my research 
project, to fund the items listed above. 


