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Introdution

I am doing this project in order to find out the best way to keep
food warm and why. I feel that this project is important because if
certain foods are eaten at the wrong temperature or in the wrong
conditions, they are typically less enjoyable or even less healthy to

consume. According to the Washington Department of Health,
“Bacteria can grow rapidly on food left out at room temperature
for more than 2 hours.” This fact is just further information that

proves that if foods are left out in the wrong temperature for too
long and eventually are consumed, the consumers can get sick and

develop short-term health issues.
In order for a thermal insulator to be effective, it must have a low
rate of conductivity, a high quality of heat radiation, and lastly, it
should be able to trap heat and steam well. The most commonly
used thermal insulator that is being used in this experiment is a

double-wall, vacuum-sealed metal thermos.

Purpose and Background Information



Question:

 

Which thermal insulators
keep food the warmest over a

particular span of time?



Hypothesis

My hypothesis is that if the food is put into a
metal thermos, then the temperature will stay
higher than the other insulators because metal
is an effective thermal conductor and insulator.

Based on my background research, the
temperature of the food will decrease
depending on what material it is being

insulated in, and how efficient that material is
at trapping heat and steam.

 



Variables

 

 

Independent Variables
The independent variables in this experiment were the food insulators. This particular 

experiment utilized six different thermal insulators for food.
Dependent Variables

The dependent variable in this experiment is the temperature of the steak in the insulators.
The temperatures will be measured every five minutes for fifteen minutes using a meat probe

thermometer. Lastly, the temperatures in this experiment will be measured in degrees
Fahrenheit.

Controlled Variables
There are five different controlled variables in this experiment. One of them is the

food  being kept in the thermal insulators. In this case, it will be steak. Another
controlled variable is the item that the temperatures of the steak will be measured

with. In this case, it will be a meat probe thermometer. Another controlled variable is
the amount of time that the pieces of steak will be in each thermal insulator. In this

case, it will be fifteen minutes. Another controlled variable is the size of each piece of
steak. In this case, each piece of steak is two inches long, four inches wide, and half an

inch thick. The last controlled variable is the amount of steak that is being put into
each thermal insulator. In this case, it is one. 



Procedure

 

 Step 1: Cut a  steak into six different pieces of the same measurements (2 inches long, 4 
inches wide, 1/2 inch thick).

Step 2: Take a grill pan and place a steak on it. Put that pan into the oven, and set that oven 
to 250 degrees Fahrenheit.

Step 3: Place a meat probe thermometer into each piece of steak and wait until each meat 
probe reaches 145 degrees Fahrenheit.

Step 4: Once each piece reaches exactly 145 degrees Fahrenheit, immediately place one 
piece into every thermal insulator, and make sure it is as airtight as possible.

Step 5: After five minutes, measure and record the temperature of each piece of steak.
Step 6: Repeat step five two more times. By the end of the experiment, there should be four 

different temperatures recorded for each piece of steak.



Materials
 Aluminum Foil
 Styrofoam Box
 Wax Paper
 Plastic Food Container
 Glass Mason Jar
 Metal Food Thermos
Steak
Oven Grill Pan
Meat Probe Thermometer (These are the exact materials used in

my experiment.)



 
Aluminum 

Foil
Styrofoam 

Box
Parchment 

Paper
Plastic Food 
Container

Glass Jar
Metal 

Thermos

0 145 145 145 145 145 145

5 122 129 123 132 125 126

10 112 119 112 121 115 119

15 106 112 102 113 107 114

Data Table



Data Graph



From the beginning of the experiment, every steak regardless of the thermal insulator started at 145
degrees (F). After five minutes, the steak in the aluminum foil was 122 degrees, the steak in the

styrofoam box was 129 degrees, the steak in the parchment paper was 123 degrees, the steak in the
plastic food container was 132 degrees, the steak in the glass jar was 125 degrees, and the steak in the
metal thermos was 126 degrees. After ten minutes, the steak in the aluminum foil was 112 degrees, the

steak in the styrofoam box was 119 degrees, the steak in the parchment paper was 112 degrees, the
steak in the plastic food container was 121 degrees, the steak in the glass jar was 115 degrees, and the
steak in the metal thermos was 119 degrees. Lastly, after fifteen minutes, the steak in the aluminum foil

was 106 degrees, the steak in the styrofoam box was 112 degrees, the steak in the parchment paper
was 102 degrees, the steak in the plastic food container was 113 degrees, the steak in the glass jar was
107 degrees, and the steak in the metal thermos was 114 degrees. At the end of the experiment, after

fifteen minutes, the metal thermos had the smallest change in temperature, while the parchment paper
had the greatest change in temperature, meaning that the metal thermos is the most effective thermal

insulator and the parchment paper is the least effective.

Results



 In my experiment, I cooked and divided a steak, then put those pieces of steak into six different
thermal insulators. After that, I measured the temperature of each steak after five minutes, ten

minutes, and fifteen minutes. My experiment showed that the metal thermos was the most effective
of the six different thermal insulators (dependent variable) that were used in this experiment

because the steak inside of it maintained the highest temperature (independent variable) over a
time span of fifteen minutes. I have concluded that the reason my experiment turned out the way it

did was because the metal thermos was able to demonstrate the best senses of convection and
conduction. My experiment also showed that parchment paper was the least effective thermal

insulator because it kept the lowest temperature over a time span of fifteen minutes. My
background research has led me to believe that the reason for this instance was because

parchment paper did not do a very good job at trapping in heat and steam that were being released
from the steak. 

 My hypothesis for this experiment was that the metal thermos would perform better than the other
thermal insulators because it is the most commonly-known insulator for keeping things warm. This

statement was proven correct by my results. 

Conclusion



My experiment was quite successful and went almost completely according to plan. The
meat thermometers were showing very accurate and exact results, rather than changing

temperature by a couple degrees in a short time span. The only thing that I would change if
I were to do this again would be to make sure that each steak was being contained in the

most airtight manner as possible, as my failure to do that as best as it could’ve been might
have disrupted the accuracy of my results. I would also test more thermal insulators just to
see if anything other than the metal thermos would override the result of this experiment.

Based on my results, I would like to study more topics related to food safety. In the real
world, the results of this project could be used for effective purposes. For example, if I were
to take a lunch to school that I would prefer to eat warm, I would put the food into a metal

thermos, in the hopes that my food would remain warm until it is consumed. This
experiment was a fairly great learning experience for me as a student.

Implications For Future Research
(Some Final Words On My Project)
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