4H Module:  Mars Greenhouse 2008


NAME: ___________________________________________________

WORKSHEET FOR MARS GREENHOUSE

FILL IN THE BLANKS, SHORT ANSWER, and SKETCH PLOTS

Activity 1: Building a LPGC questions:

1. List three environmental conditions that are different on Mars compared to Earth.

1. ______________________________________

2. ______________________________________

3. ______________________________________

2. Circle the sensors that your group has for your greenhouse (See appendix A for pictures and wiring).

Pressure Sensor



CO2
O2 Sensor




Relative Humidity sensor

Temperature sensor
3. List other sensors that might be needed in a real Mars Greenhouse.
1. _________________________________________________
2. _________________________________________________

3. _________________________________________________
4. List four things that plants need in order to grow:

1. _______________________________________

2. __________________________________________

3. _________________________________________

4. _________________________________________

5. Briefly describe why we would want to grow plants at low pressure on the Moon or Mars.____________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. Since Mars is much colder than Earth what can we do to prevent plants from freezing in a Mars greenhouse?____________________________________________________________ ______________________________________________________________________________________________________________________________________________________
Activity 2: Uploading the program to the computer questions:
1. What happens when +ve (positive) and -ve (negative) terminals of 12 volt power supply are connected to +ve and –ve terminals of CR10?___________________________________ _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.  What will happen if you connect CR10 directly with 110 volt wall power outlet, instead of a 12 volt battery or power supply ____________________________________________________   _____________________________________________________________
3. What is the name of the device can be used for measuring the voltage of a battery pack? _________________________________________________________________________________________________
Activity 3. Programming the temperature sensor questions.
1.  How does a thermocouple work?
______________________________________________________________________________
______________________________________________________________________________
2. What happens to the software program after step 2 in converting °C to °F? 
_____________________________________________________________________________
______________________________________________________________________________

3.  If the room is 25°C, what temperature in °F is it (show work)?
Activity 4: Effects of low pressure on gas dynamics questions.
1. Fill in the Table Below.

Table 1: Pressure drop recordings in a LPGC.  Fill in the Blanks

	Time (min)
	Pressure

 (kPa)
	Temp. (°C)
	CO2  ppm 
	O2

%.

	
	100
	
	
	

	
	80
	
	
	

	
	60
	
	
	

	
	40
	
	
	

	
	20
	
	
	

	
	50
	
	
	


2. Sketch the graph of time vs. pressure labeling the axis with units.

                     


                                                   Time (min)
 3. Sketch the graph of pressure vs. O2 labeling the axis with units (you may need to observe another groups data since all groups do not have an O2 sensor).

                         O2 %

                                                   Pressure (kPa)
4. Sketch the graph of pressure vs. CO2 labeling the axis with units (you may need to observe another group’s data since all groups do not have an O2 sensor).

                CO2 (ppm)
                                                     Pressure (kPa)

5. Have a group member breath on the CO2 sensor, what happens to the output?

_____________________________________________________________________________ 
______________________________________________________________________________
Activity 5: Low Pressure effect on Marshmallow and Balloon questions.
1. At what pressure did your balloon pop? _____________________________________________
2. Look back at your pressure versus time plot for the balloon activity, can you identify the time when a balloon popped from your data, if so, why do you think this happens? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Calculate the volume of your marshmallow before and after dropping the pressure:  
BEFORE VOLUME CALCULATIONS

AFTER VOLUME CALCULATIONS

4.  Did your marshmallow have the volume predicted by Boyle’s law (P1V1=P2V2), if not, why do you think this did not happen?
______________________________________________________________________________

5. How can you get your balloon to pop quicker in low pressure? ______________________________________________________________________________________________________________________________________________________
Activity 6: Photosynthetic rates at low pressure questions.

1. From Figure 1 on the handout, at which pressure level do the plants have the greatest photosynthetic rate? _________________________________________________________
2. From Fig. 1, what is the uptake rate (ppCO2) of plants grown at 66 kPa?__________________
3. Although three plants were exposed to same CO2 level in the chamber they all fix/uptake CO2 at different rates during 5 hours. What may be the cause of this difference? ___________________________________________________________________________
4. What are some problems that Mars colonists might encounter when growing plants at low pressure?
_____________________________________________________________________________

____________________________________________________________________________

Feedback questions:

1. What do you think was the worst part of the module? ____________________________________________________________________________________________________________________________________________________________
2. What was the best part of the module? ____________________________________________
_____________________________________________________________________________
3. Would you recommend taking this module to friend? ________________________________
Pressure (kPa)
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