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Factors Affecting Time to Boil Water from Snow

Science Investigation – SASE 9

Problem: What is the fastest way to turn snow into boiling water using Trangia cook stoves?

Hypothesis: I think that...   If/then statement… ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Variables:

· Manipulated – Various ways thought to affect boiling time (lid use, heat control device, compacted snow, pot size, pot composition, salt added, wind, external temperature, snow crystal type, others: __________________________________________________________________________________________________________________________________________________________________________________

· Responding – Time in seconds to turn snow into boiling water

· Controlled – Amount of snow, Trangia cook stove, amount of methyl hydrate fuel, exposure to wind. Others? ____________________________________________________
Materials:

· Trangia cook stove (stove base, brass stove, pots, pot gripper, heat control device)

· Methyl hydrate fuel, fuel bottles and funnels

· Matches/ lighter

· Timer
Procedure:

1) Determine manipulated variables to test in this experiment and divide into groups of 2-3 students per test group

2) Establish controlled variables among test groups

3) Set up the Trangia cook stove as per your group’s manipulated variable

4) Fill the brass stove piece half full with methyl hydrate fuel and light it with a match or lighter

5) Begin timing from the moment the pot with snow is put onto the lit stove to the moment at which you notice a rolling boil (i.e. steam)

6) Extinguish your stove flame, allow stove to cool, transfer excess fuel into fuel bottles and pack up your stove

7) Gather data for Table 1 in the observations section and complete investigation

***SAFETY NOTE: Methyl hydrate (methanol) is harmful if inhaled and may be fatal or cause blindness if swallowed. Wash exposed area with soap and water immediately if contact is made with skin.
Processing and analyzing:

Table 1: Time it takes to boil water from snow for our group’s manipulated variable
	Factor affecting boiling time (manipulated variable)
	Time to boil in seconds (responding variable)
	Qualitative observations

	
	
	

	
	
	


· Create a bar graph that shows the different boiling times your manipulated variable. Label your axes with units where appropriate and include a descriptive title.
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· Explain your results.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion:

In conclusion, water boils faster when _________________________________________________________________________________________________________________________________________________________________________________________________. 

The amount of time it took to boil water from snow using this method was _______________________ seconds. 

This conclusion supports/ refutes (circle) my hypothesis that _________________________ ________________________________________________________________________________________________  ________________________________________________________________________________________________. 

Errors:

List and describe any human or experimental errors that may have affected the results of this experiment:

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Questions:

1) When you are using the Trangia cook stoves on SASE 9 trips, what are three things you have learned from this experiment that will save you time during meal prep and maximize your cook group’s fuel efficiency?

2) List two other things you learned that were interesting and/ or useful during this investigation

3) Boiling water is one way to treat water for pathogens such as the protozoa giardia and cryptosporidium. Conduct some research on the internet to find three other methods to treat water so it can be safely consumed. 

4) Matter is anything that has mass and volume. List three examples of matter from this investigation.

5) Is the change from snow to water to boiling water that you observed during this investigation an example of a physical or a chemical change? Explain.

6) Fill in the blanks with the correct changes of state terms:

a. Snow/ ice __________________________  into water.

b. Water ______________________________ into steam.

c. Steam ______________________________ into ice crystals.

d. Water ______________________________ into snow/ ice.

e. Steam ______________________________ into water.

f. Snow/ ice ______________________________ into steam.

7) Put a star beside the statements in question 7 that you observed as part of this investigation.

8) The Trangia cook stove and pots are made out of aluminum.  Why doesn’t the stove/ pot set melt upon heating? What is the melting point of aluminum?

9) What is the melting point of methyl hydrate. How is this a hazard for you this semester during SASE 9?

Assessment:

Circle where you think you are at for the following curricular competencies connected to this activity. A description of “Proficient” is given for each as a reference guide.

	Curricular competency
	Extending
	Proficient
	Developing
	Emerging

	Planning and conducting
	
	I work with my lab partner to complete the experiment in a timely and safe manner
	
	

	Processing and analyzing
	
	I record and represent data in the spaces provided and my responses show that I have a good understanding of variables/ data types
	
	

	Evaluating
	
	I make connections between my conclusions and my data; I can identify sources of error and limitations of experiments
	
	

	Applying and innovating
	
	I can use research skills to apply my learning to related topics 


	
	

	Communicating
	
	I clearly communicate my ideas and my learning
	
	


