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     Assign one lead author to each section except for Results and Analysis (that needs to be worked on by everyone!).  Each person should be the lead author on two sections.  Notice that the sections vary widely in length and complexity.  (Rev 0)
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[bookmark: _Toc124903700]1.0  Introduction

Near-space is between 65,000 feet and 325,000 feet, and is the part of the atmosphere between air space and outer space. Near-spaceflight is when any object is sent up into near-space for any reason. This is most often achieved using the basic principles of density, in the same way that allows submarines to dive and resurface. Most often, it includes an expandable latex balloon filled with helium to provide enough buoyancy to lift a package (or set of packages) to the desired altitude.  The balloon is then popped by a controlled device onboard, or is simply allowed to explode due to the low pressure, and the remaining parts are accompanied down by a parachute and recovered. The pocket of atmosphere has its benefits for high-altitude experimental work: anything traveling in near-space does not have to worry about the constant traffic of commercial airlines, any interferences or extremely hostile conditions found in outer space, and it is accessible with a relatively low budget. High-altitude balloons (or weather balloons) are currently the most commonly found objects in near-space, due to their efficiency and cost-effectiveness for achieving that altitude. We have utilized this simple technology to carry our payload to near-space on the 31st of October (2009). When traveling into near-space, one must keep in mind factors that become more extreme (in comparison to those at normal altitudes), such as pressure differences, radiation levels, and temperature extremes. Any overlooked factors could result in a mission failure, and it is important to over-estimate the conditions of near-space. 

2.0  Mission Overview

[bookmark: _Toc124903701]Our team has two missions that we are hoping to gather data on while in near-space: we hope to observe and attempt to quantify physical changes in balloon throughout flight, and also monitor external radiation levels. Our payload box needs to be in working order before take-off in order to survive extreme conditions. The temperature in near-space can reach lower than -65 degrees Celsius. To counter this extreme cold, we have installed an onboard heater, and built our box almost entirely out of insulating materials. This heater should provide enough heat to keep our flight computer and other devices warm enough to function. Our payload box also needs to be able to survive a hard fall should something go wrong in descent. We believe that the box we built has the strength to withstand this complication. Unlike other teams, we decided it would help us to wrap our foam core box in the black foam rather than install it on the inside. This will protect our box against cold and absorb sunlight, and also help stabilize our monitoring instruments should it hit the ground hard. As far as our experiments go, we will be using a video camera to record the change in diameter of the weather balloon during flight. We will be pointing our camera upwards at the balloon and, using time and altitude measures, we will compare the diameter (using the scale of the camera) at various times in flight up until it bursts. Our other unique experiment, monitoring radiation levels, requires us to use a Geiger counter. This instrument will be placed inside our box, and we will hopefully gather sufficient data[footnoteRef:1] to show that the higher you fly in Earth’s atmosphere, the more radiation there is. We may also gather extra radiation from the sun and, will see if and how that affects the radiation levels.  Along with the two missions unique to our payload, we have included a weather station and HOBO unit to measure temperature, pressure, and relative humidity.  The HOBO unit will also monitor the internal temperature of the payload.    [1:  The flight computer connected to the Geiger counter failed to record data (See “Results and Analysis”).  ] 


3.0  Payload Design

Our idea for payload design was simple: build something that will work the way it needs to! But this proved to require a little more thought. So our final design for our payload turned out different and better than we first imagined. Our team decided that in order to monitor the change in the diameter of the weather balloon, we need to have out camera pointed up. So we installed our camera on the inside of our box, but fixed to the side so that when we attach our payload to the others, the camera can face up and monitor the balloon. Besides our weather station, which is also installed on the inside and, like the camera, has a hole cut in the box for its instrument panel to gather data from the outside, every other device is placed inside the box. Our payload has no limitations, besides the fact that it cannot fly on its own. The parts and equipment that we are using are: 
· Foam core
· Tubing, Rigging strings, Key rings, Zip ties, Glue, Tape, Mylar, etc.
· Heater Circuit
· 5 Nine-Volt Batteries (for our Geiger Counter and our Heater)
· Weather Station
· One BalloonSat Easy Flight Computer
· One BalloonSat Mini Flight Computer
· Geiger Counter
· Camera
· HOBO
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4.0  Project Management

[image: ]


Schedule:

· Wednesday, Sept. 23:  Have heater circuit built
· Wednesday, Sept. 30:  Have Conceptual Design for payload 
· Tuesday, Oct. 6:  Proposal/Conceptual Design Review PowerPoint complete
· Wednesday, Oct. 14:  Payload construction complete; test durability, weather station, and        flight computer 
· Friday, Oct. 16:  Team Project Documentation – Revision A
· Tuesday, Oct. 27:  Have box complete with everything attached and ready to go
· Saturday, Oct. 31: Flight and Chase!
· Friday, Nov. 6:  Team Project Documentation – Rev B
· Wednesday, Nov. 18:  Final Team Presentation complete and ready to go
· [bookmark: _Toc124903703]Friday Dec. 4:  Team Project Documentation – Rev C
5.0  Project Budgets


[image: ]

Rev B Correction:  The second flight computer used was a balloonsat mini.  Its cost and weight were approximately $40.00 and .044kg respectively.  This brought our total cost and expected weight to $586.00 and .913kg

Rev C: Final Cost was $586.00. Final weight was 1.05 kg.


6.0  Payload Photographs
[bookmark: _Toc124903704][image: ]
	Making initial measurements for inner form core 6x6 box.
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	We chose to put the black form lining on the outside of the box instead of inside.
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Our camera was mounted on the lid of the box to look up at the balloon throughout flight.
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The weather station was protected from direct sunlight by a piece of cardboard tubing. Our heater switch was mounted on the outside of the box so it could be easily turned on.
[image: ]
Inside of box without flight computers and batteries.
7.0  Test Plan

We have to test each part individually to ensure that it will work throughout the duration of our box’s flight. The weather station, Geiger counter, and the flight computer all have manuals telling us what to do to prove that they are working properly. However, others such as the heater and the camera do not; we have to test these ourselves. The heater will be easiest to test. We will attach it to 3 9-volt batteries and if it begins to heat up we know that it works. As for the camera, we have to make sure that it can take video for the length of time that we need. In addition, we will need to check and see if the lens works, if it takes batteries or if it needs to be charged, and if the lens has a wide enough angle to see the whole balloon. We should also test our camera by taking it out and filming an object at a certain distance to compare with the results that we receive from our flight. We want to know how far the object can expand before it reaches the edges of our recording screen. This will be done my measuring out a length equal to the full diameter of the balloon, and finding the distance from that area we need to be to see the entire area in the camera. To test our payload, we first need to administer a “drop test.” This test will tell us if our box is built strong and stable enough for flight. We will also need to, once everything is attached and ready for flight, shake it around and make sure that nothing comes unattached or starts rattling around inside our box. We want to test our Geiger counter for radiation changes, and our weather station to see if it is accurately telling the temperature. All of these are necessary to complete before sending our payload into near-space. 


7.5 Test Results
	
[bookmark: _Toc124903705]Our testing was very successful; only the heater was not working properly at the final test, but it was a simple fix.  The weather station and Geiger counter worked perfectly.  We tested various conditions on the weather station (such as temperature and pressure differences).  The camera testing also yielded definitive results.  To be able to view the full diameter of the balloon (roughly 40 feet) the camera would need to be about 60 feet away from the balloon.  This would put us at the bottom of the stack, possibly with extra string above our payload.  The initial drop test (with a loose weight inside) was very promising: the lid stayed shut, and the box showed no sign of damage.  All the same, we decided to zip tie virtually everything with significant weight (everything except the flight computers) down to the box.  Everything but the heater was also held in place with Velcro, to prevent anything from shaking loose, and to test the layout without installing anything permanently.  To prevent the camera from shaking, we also decided to zip-tie the lid shut.  Testing the rigging went well, too.  The tubing stayed steady, and the contents held in place.  We were confident that the payload was ready for launch.    
8.0  Expected Science Results
We expect several results from our mission: radiation levels to rise, and weather conditions to vary with altitude, and the balloon to expand with close correlation to the Ideal Gas Law (PV=nRT). [footnoteRef:2]  [2: ] 
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As you can see from this graph[footnoteRef:3], temperatures will drop below -40 degrees Celsius at some point in our flight (expected to go up to 90,000+ feet).  [3:   http://www.chemicool.com/idealgas.html
 http://www.srh.noaa.gov/srh/jetstream/atmos/atmprofile.htm] 
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[image: radiation alt graph.jpg]At this altitude, the pressure is about .018 kg per cubic cm (about 1.7% of the pressure at sea level).   
We are also expecting the radiation levels to rise with altitude, as there will be less atmosphere to absorb the radiation (as shown[footnoteRef:4] [4:  http://www.windows.ucar.edu/tour/link=/earth/Atmosphere/earth_atmosph_radiation_budget.html
] 
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9.0  Launch and Recovery
	Our Launch date was scheduled for October 31st since the first day of class with several other dates as backups. Luckily, conditions were okay for launching on Halloween.  The four teams met at 6:30 A.M. in front of Akerman Hall.  We drove to our planned launch site at a baseball field northwest of Pine City, MN.  
Upon arriving, we unpacked our payloads and other equipment and helped prepare the Continuing Education Class for their launch, scheduled one hour before ours.  While some teams had to make quick last minute changes to their payloads, we only had to make slight adjustments to the length of our strings.  
Blowing up the balloons on flight day proved to be a more difficult task than usual because of the cold temperature and high winds.  About ten people wearing latex gloves were needed to stand around the balloon at all times to make sure that it didn’t bump into something sharp.
The freshman seminar class was scheduled to launch at 10:45 A.M. but we ended up launching slightly late at 10:53 A.M. because of complications with JM7737’s payload.  Ten minutes before our scheduled launch time we turned on our heater and made sure that it was starting to heat up.  Once we confirmed this we turned on our flip video camera and pulled the pin on our Geiger counter computer just before sealing the box with a zip tie. We checked to make sure the camera was recording by looking for the red light near the lens.  Shortly after, we pulled the pin on our main flight computer from outside of the box using a string connected to the pin.  We knew that the computer started to take data when the green light installed by Professor Flaten on the outside of the box changed its blinking pattern.  Unfortunately, we had no way of knowing for sure that our balloonsat mini was taking data from our Geiger counter.  
After securing our box lid we regretting doing so because JM7737 was having a problem with their payload and we would not be able to launch on time.  We were concerned that with only 2 hours of recording time available on our flip camera that we may run out of time.  
At 10:53 A.M. we officially launched our payload along with the rest of the payloads from the freshman seminar class.  The expected landing site was over 100 miles away near Bloomer WI.  
The payloads flew a little further than expected. This may be due to the fact that the payloads climbed to 112,000 feet or because of the strong and irregular wind gusts.  The payloads were found in a tree northeast of Bloomer.  We were able to park on the side of the road from where we could hear the siren attached to the stack and made our way about 400 feet into the dense woods where we found the stack approximately 30 feet up tangled in several trees.  
The stack was spread out with a large portion of it strung between two trees.  Because of its orientation, our first attempt for getting the payloads down was throwing a stick with a long string attached over the stack lines.  This was difficult because the trees were very dense and the lines kept getting caught in other trees.  Our next attempt utilized a slingshot with the string attached to a small weight.  After several attempts, we managed to loop the string around the payload lines.  Yanking the boxes out of the tree took several people because the payload lines were so tangled.  We were eventually able to get everything out and carried the tangled stack out of the woods.  Our box had no significant damage to the outside of the box so we opened it up to see if anything had become dislodged.  Upon opening the box, we found that one of our batteries had become dislodged from where it was Velcroed and zip tied, but it had not been disconnected from the wires.  Everything else appeared to be in working order.  The heater was still running.  We turned our camera on and were happy to see that it took a solid 2 hours of video.  The other teams around us complained about getting less than adequate results from their optical experiments.  After giving our flight computers to Philip for data extraction we were disappointed to hear that our Geiger counter did not record any data.  We are not sure what caused this error.  Luckily, Professor Flaten flew our Geiger counter a second time with a UMN Morris flight the next weekend.  We got much better data from this second flight.  

[image: DSC_0026.JPG]
The wind made filling the balloon difficult.

[image: DSC_0037.JPG]
We needed 8-10 people standing around the balloon at all times so that it wouldn’t blow and hit something sharp.





[image: DSC_0084.JPG]
The stack a few seconds before launch

[image: DSC_0096.jpg]
Payloads caught up in a tree
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Actual Flight Map- We expected to land a few miles southwest of where we actually landed.

				Altitude Vs. Time

The flight lasted about 130 minutes and the balloon traveled to 112,000 feet.  The burst occurred around 90 minutes.


The internal temperature was around 5 degrees Celsius at the time of launch.  While traveling through the atmosphere it was first must colder but then gradually got warmer.  Because of this, our internal temperature first decreased but then increased until burst where the temperature dropped rapidly as the box fell.  After recovering the payload and putting it in the car, the temperature increased greatly until the hobo shut off.


Our weather station did not get accurate relative humidity data because the cord was plugged in sideways.  This relative Humidity graph is from Icarus. Based on expected data, the relative humidity should decrease until burst and then increase again as it does after 90 minutes but for some unknown reason the sensor said that there was a large jump in relative humidity in the middle of the flight.  We hypothesized that clouds could have caused this, but this is not theoretical because there would not be clouds at those elevations.  Because of this we can assume that there was some sort of error with the sensor or computer that caused this spike in relative humidity.  



This is pressure data from our team’s weather station.  It shows that pressure decreases throughout flight until burst at 85 minutes where it rapidly increases again until landing.  The wires being twisted most likely caused the gap missing in our data. Based on expected data we can assume that the line would continue slopping downwards and meet where it picks up again.  The fact that the pressure actually drops below zero instead of leveling out at zero probably means that the there was a calibration error.

		Counts per 5 seconds (taken every 2 minutes) vs. Time

The counters per 5 seconds vs. time graph shown here is from data collected during the UMN Morris flight.  Radiation increases until a certain point (around 30 minutes into the flight) where it levels off until burst.  After burst, the radiation levels decrease until landing.  

  Altitude vs. Geiger Counter counts per 5 seconds( taken every 2 minutes)



As predicted, radiation levels increase until about 60,000 feet where they level off.  This data is also from the UMN Morris flight.
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These frames were taken from our video camera at different parts of the flight showing the increasing diameter of the balloon.

[image: ]
Because the center of the balloon was actually getting farther away from the camera in our payload as it grew, we needed to come up with an equation for finding the diameter of the balloon over time.  Simply counting pixels would not suffice.  



As expected, the balloon grew in diameter over time before bursting due to the lower pressure high in the atmosphere.

	    Theoretical Balloon Diameter and Measured Balloon Diameter

Using the equation and the expected data we calculated a theoretical graph for the balloon diameter.  Our measured data was very close to the theoretical data.
11.0  Conclusions and Lessons Learned
	Geiger Counter- After obtaining data from the UMN Morris Flight, we found that indeed radiation increases with altitude but levels out at about 60,000 feet.
	Camera Experiment- Analyzing our video allowed us to quantify how quickly and to what diameter the helium balloon expanded before exploding.  
	Weather Station and Hobo- Our weather station data gave us temperature, humidity, and pressure data that we used to compare to the rest of the data.  

	-Final thoughts/modifications-

	-Finding a better way to measure the diameter of the balloon may have led to more accurate data.
	-Make sure all items are secured well with Velcro and zip ties.
	-Building our payload box “inside out” proved to insulate the same or better than normal.

	-Words of Wisdom-

	-On the day of flight, make it clear to you roommate that you will be waking up at 6 AM and don’t want to be kept up until 4:30
	-Bring a pillow for the car ride
	-Bring more warm clothes than you think you will need
	-Double and triple check experiments to make sure they are working
	-Make sure to pull all of your commit pins
	

12.0 Appendix: Program Listings

Weather Station Flight Code

symbol record=w0  'This is the section where the variables are declared
symbol index=w1
symbol value=b4

BalloonSat:
  symbol Max_ADC = 2                     ' maximum adc channel usedstarting with 0
  symbol Mission_Delay = 15000           ' length of pause in mission loop

Mission_Prep:
  i2cslave %10100000,i2cfast,i2cword     ' set memory speed to 400 kHz
  if pin7 = 1 then Download_Data 	     'and one word records


flasher:					'this section is the section that waits   
high  3					'for commit pin to be pulled
pause 10000					'the flahser is also in this section  
low 3						' it flashes at a specific rate
pause 1000
if pin7=0 then flasher


Mission:			' will change pattern of flashing when data is being taken
  high 3
  pause 2000
  low 3
  gosub Analog                              ' collect analog voltages
  write 0,record                            ' store the number of records collected
  pause Mission_Delay                       ' pause.....
  goto Mission                              ' ....before starting all over

Analog:
  for index = 0 to Max_ADC             ' loop for number of analog voltages to record
    readadc index,value                ' get next adc value
    gosub Record_Data                  ' go store the value
  next                                 ' until last voltage is recorded
  return                               ' return to main mission loop


Record_Data:
  if record = 2047 then End_Mission  ' check that aren't writing too many records to memory
  record = record + 1                 ' increment record number
  low 0                               ' unwrite protect memory
  writei2c record,(value)             ' write the next record to memory
  pause 10                            ' wait 10 ms for write
  high 0                             ' write protect memory
  return                             ' return to the calling calling subroutine

Download_Data:
  read 0,record                  ' get the number of data records recorded in this flight
  for index = 1 to record        ' until the number of data records
    readi2c index,(value)        ' read the recorded record
    sertxd (#value,",")          ' serial out the data record
  next                           ' until last data record read out
goto fail

fail:				' this is wht flashing patern that will occur if the 
high 3			'battery dies some time during flight and the computer
pause 1000			' has restarted and not taken data
low 3
pause 5000
goto fail

End_Mission:	'this is if data was recorded during the whole flight  
low 3 		' this shows that the memory is full 	
pause 1000		' and that the flight computer functioned properly for the flight
high 3
pause 5000
goto End_Mission
  
  
  end                                           ' end of mission

The weather stations were programmed to send data to the flight computer every 5 seconds.  We were unable to extract data after 256 readings.  



Geiger Counter Flight Code- Halloween flight



'*****************************************************
'*           Sample BalloonSat Mini Mission          *
'*                                                   *
'*                   Every Minute                    *
'* Collects radiation data 10 sec ON, 50 sec pause   *
'* from from RM-60 Geiger Counter                    *
'*                                                   *
'* Program size = 77 bytes                           *
'* Left over memory = 178 bytes                      *
'* So stores 174 records, or for about 87 minutes    *
'* Paul Verhage code with added comments by J Flaten *
'*****************************************************

symbol WordValue = W0			'varible declartaions
symbol ByteValue = B2
symbol Record = B3

symbol MaxData = 174			' pin declarations 
symbol MissionPause = 50000		' and data timing and maximum nuber of 
symbol GM = 4				'data records


Begin_Mission:				' go to download data if commit pin not present
  if pin3 = 1 then Download_Data	' when powered up

Wait_for_Launch:				' wait for commit pin to be pulled to 
  if pin3 = 0 then Wait_for_Launch	' begin collecting data

Mission_Loop:				'main mission loop

Geiger:					' this takes the Geiger counter data for 10 sec (10000 millisec)	
  count GM,10000,WordValue
  ByteValue = WordValue
  gosub Save_Data

End_Mission_Loop:			'mission delay loop for 50 seconds so 1 full minute between data reads
  pause MissionPause
  goto Mission_Loop

Save_Data:					'saves the Geiger counter data to memory
  if Record = MaxData then End_Mission
  Record = Record + 1
  write Record, ByteValue
  return

'***********************************************
'*                 Data Format                 *
'* GM (counts / 10s), Temp (compressed 10-bit) *
'***********************************************
Download_Data:			' upload data to computer
  for Record = 1 to MaxData
    read Record,ByteValue
    sertxd (#ByteValue, ",")
  next

End_Mission:
  End

This was the code we used for our Halloween balloon flight.  We did not get data from this flight but we are not sure what caused this.  This program told the Geiger counter to take counts for 10 intervals seconds every 1 minute.  We successfully obtained data from this flight.












Geiger Counter Flight Code- UMN Morris Flight

'*****************************************************
'*           Sample BalloonSat Mini Mission          *
'*                                                   *
'*                   Every Minute                    *
'* Collects radiation data 5 sec ON, 115 sec pause   *
'* from from RM-60 Geiger Counter                    *
'*                                                   *
'* Program size = 77 bytes                           *
'* Left over memory = 178 bytes                      *
'* So stores 174 records, or for about 174 minutes    *
'* Paul Verhage code with added comments by J Flaten *
'*****************************************************

symbol WordValue = W0			'varible declartaions
symbol ByteValue = B2
symbol Record = B3

symbol MaxData = 174			' pin declarations 
symbol MissionPause = 115000		' and data timing and maximum nuber of 
symbol GM = 4				'data records


Begin_Mission:				' go to download data if commit pin not present
  if pin3 = 1 then Download_Data	' when powered up

Wait_for_Launch:				' wait for commit pin to be pulled to 
  if pin3 = 0 then Wait_for_Launch	' begin collecting data

Mission_Loop:				'main mission loop

Geiger:					' this takes the Geiger counter data for 5 sec (5000 millisec)	
  count GM,5000,WordValue
  ByteValue = WordValue
  gosub Save_Data

End_Mission_Loop:			'mission delay loop for 115 seconds so 2 full minutes between data reads
  pause MissionPause
  goto Mission_Loop

Save_Data:					'saves the Geiger counter data to memory
  if Record = MaxData then End_Mission
  Record = Record + 1
  write Record, ByteValue
  return

'***********************************************
'*                 Data Format                 *
'* GM (counts / 10s), Temp (compressed 10-bit) *
'***********************************************
Download_Data:			' upload data to computer
  for Record = 1 to MaxData
    read Record,ByteValue
    sertxd (#ByteValue, ",")
  next

End_Mission:
  end

This code was used with our Geiger counter on the UMN Morris flight.  The code told the counter to take data for 5 second intervals every 2 minutes.
-16.5333333333332	-15.03333333333333	-13.53333333333333	-12.03333333333333	-6.066666666666666	-1.6	-0.1	1.133333333333333	2.633333333333333	4.133333333333333	5.633333333333333	7.1	8.6	10.1	11.6	13.1	14.56666666666667	17.56666666666667	19.06666666666667	20.56666666666667	22.0333333333332	23.5333333333332	25.0333333333332	26.5333333333332	28.0333333333332	29.5333333333332	31.0	34.0	35.5	37.0	38.5	39.96666666666644	41.46666666666644	42.96666666666644	44.46666666666644	45.96666666666644	47.46666666666644	50.43333333333333	51.93333333333333	53.43333333333333	54.93333333333333	56.43333333333333	57.93333333333333	59.43333333333333	60.9	61.13333333333333	62.63333333333333	64.13333333333316	65.63333333333316	67.13333333333316	68.63333333333316	70.1	71.6	73.1	74.6	76.1	77.6	79.06666666666666	80.56666666666666	82.06666666666666	83.56666666666666	85.06666666666666	86.56666666666666	88.03333333333325	89.53333333333325	91.03333333333325	92.53333333333325	93.11666666666666	94.03333333333325	95.53333333333325	97.03333333333325	100.0	101.5	103.0	104.5	106.0	107.4666666666667	110.4666666666667	111.9666666666667	113.4666666666667	114.9666666666667	116.4666666666667	117.9333333333333	119.4333333333333	120.9333333333333	121.1333333333333	122.6333333333333	124.1333333333333	125.6333333333333	128.6	157.0	1092.0	1076.0	1046.0	1036.0	1092.0	1007.0	1807.0	3162.0	5022.0	6600.0	8332.0	10101.0	11895.0	13732.0	15609.0	17512.0	19437.0	23381.0	25346.0	27399.0	29371.0	31517.0	33639.0	35775.0	37907.0	40036.0	41821.0	45302.0	47208.0	49075.0	50777.0	52513.0	54294.0	55934.0	57840.0	59389.0	60941.0	63841.0	65452.0	66954.0	68480.0	70235.0	71862.0	73496.0	75080.0	75320.0	76878.0	78499.0	80132.0	81687.0	83210.0	84788.0	86451.0	88183.0	89896.0	91641.0	93383.0	95263.0	97133.0	98970.0	100889.0	102519.0	104376.0	106246.0	107939.0	109727.0	111446.0	112065.0	101808.0	86316.0	75303.0	59448.0	53589.0	48153.0	43379.0	39626.0	36110.0	29893.0	27012.0	24342.0	21767.0	19316.0	16974.0	14798.0	12673.0	12394.0	10334.0	8244.0	6210.0	2526.0	1069.0	
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-4.5	-4.25	-4.0	-3.75	-3.5	-3.25	-3.0	-2.75	-2.5	-2.25	-2.0	-1.75	-1.5	-1.25	-1.0	-0.75	-0.5	-0.25	0.0	0.25	0.5	0.75	1.0	1.25	1.5	1.75	2.0	2.25	2.5	2.75	3.0	3.25	3.5	3.75	4.0	4.25	4.5	4.75	5.0	5.25	5.5	5.75	6.0	6.25	6.5	6.75	7.0	7.25	7.5	7.75	8.0	8.25	8.5	8.75	9.0	9.25	9.5	9.75	10.0	10.25	10.5	10.75	11.0	11.25	11.5	11.75	12.0	12.25	12.5	12.75	13.0	13.25	13.5	13.75	14.0	14.25	14.5	14.75	15.0	15.25	15.5	15.75	16.0	16.25	16.5	16.75	17.0	17.25	17.5	17.75	18.0	18.25	18.5	18.75	19.0	19.25	19.5	19.75	20.0	20.25	20.5	20.75	21.0	21.25	21.5	21.75	22.0	22.25	22.5	22.75	23.0	23.25	23.5	23.75	24.0	24.25	24.5	24.75	25.0	25.25	25.5	25.75	26.0	26.25	26.5	26.75	27.0	27.25	27.5	27.75	28.0	28.25	28.5	28.75	29.0	29.25	29.5	29.75	30.0	30.25	30.5	30.75	31.0	31.25	31.5	31.75	32.0	32.25	32.5	32.75	33.0	33.25	33.5	33.75	34.0	34.25	34.5	34.75	35.0	35.25	35.5	35.75	36.0	36.25	36.5	36.75	37.0	37.25	37.5	37.75	38.0	38.25	38.5	38.75	39.0	39.25	39.5	39.75	40.0	40.25	40.5	40.75	41.0	41.25	41.5	41.75	42.0	42.25	42.5	42.75	43.0	43.25	43.5	43.75	44.0	44.25	44.5	44.75	45.0	45.25	45.5	45.75	46.0	46.25	46.5	46.75	47.0	47.25	47.5	47.75	48.0	48.25	48.5	48.75	49.0	49.25	49.5	49.75	50.0	50.25	50.5	50.75	51.0	51.25	51.5	51.75	52.0	52.25	52.5	52.75	53.0	53.25	53.5	53.75	54.0	54.25	54.5	54.75	55.0	55.25	55.5	55.75	56.0	56.25	56.5	56.75	57.0	57.25	57.5	57.75	58.0	58.25	58.5	58.75	59.0	59.25	59.5	59.75	60.0	60.25	60.5	60.75	61.0	61.25	61.5	61.75	62.0	62.25	62.5	62.75	63.0	63.25	63.5	63.75	64.0	64.25	64.5	64.75	65.0	65.25	65.5	65.75	66.0	66.25	66.5	66.75	67.0	67.25	67.5	67.75	68.0	68.25	68.5	68.75	69.0	69.25	69.5	69.75	70.0	70.25	70.5	70.75	71.0	71.25	71.5	71.75	72.0	72.25	72.5	72.75	73.0	73.25	73.5	73.75	74.0	74.25	74.5	74.75	75.0	75.25	75.5	75.75	76.0	76.25	76.5	76.75	77.0	77.25	77.5	77.75	78.0	78.25	78.5	78.75	79.0	79.25	79.5	79.75	80.0	80.25	80.5	80.75	81.0	81.25	81.5	81.75	82.0	82.25	82.5	82.75	83.0	83.25	83.5	83.75	84.0	84.25	84.5	84.75	85.0	85.25	85.5	85.75	86.0	86.25	86.5	86.75	87.0	87.25	87.5	87.75	88.0	88.25	88.5	88.75	89.0	89.25	89.5	89.75	90.0	90.25	90.5	90.75	91.0	91.25	91.5	91.75	92.0	92.25	92.5	92.75	93.0	93.25	93.5	93.75	94.0	94.25	94.5	94.75	95.0	95.25	95.5	95.75	96.0	96.25	96.5	96.75	97.0	97.25	97.5	97.75	98.0	98.25	98.5	98.75	99.0	99.25	99.5	99.75	100.0	100.25	100.5	100.75	101.0	101.25	101.5	101.75	102.0	102.25	102.5	102.75	103.0	103.25	103.5	103.75	104.0	104.25	104.5	104.75	105.0	105.25	105.5	105.75	106.0	106.25	106.5	106.75	107.0	107.25	107.5	107.75	108.0	108.25	108.5	108.75	109.0	109.25	109.5	109.75	110.0	110.25	110.5	110.75	111.0	111.25	111.5	111.75	112.0	112.25	112.5	112.75	113.0	113.25	113.5	113.75	114.0	114.25	114.5	114.75	115.0	115.25	115.5	115.75	116.0	116.25	116.5	116.75	117.0	117.25	117.5	117.75	118.0	118.25	118.5	118.75	119.0	119.25	119.5	119.75	120.0	120.25	120.5	120.75	121.0	121.25	121.5	121.75	122.0	122.25	122.5	122.75	123.0	123.25	123.5	123.75	124.0	124.25	124.5	124.75	125.0	125.25	125.5	125.75	126.0	126.25	126.5	126.75	127.0	127.25	127.5	127.75	128.0	128.25	128.5	128.75	129.0	129.25	129.5	129.75	130.0	130.25	130.5	130.75	131.0	131.25	131.5	131.75	132.0	132.25	132.5	132.75	133.0	133.25	133.5	133.75	134.0	134.25	134.5	134.75	135.0	135.25	135.5	135.75	136.0	136.25	136.5	136.75	137.0	137.25	137.5	137.75	138.0	138.25	138.5	138.75	139.0	139.25	139.5	139.75	140.0	140.25	140.5	140.75	141.0	141.25	141.5	141.75	142.0	142.25	142.5	142.75	143.0	143.25	143.5	143.75	144.0	144.25	144.5	144.75	145.0	145.25	145.5	145.75	146.0	146.25	146.5	146.75	147.0	147.25	147.5	147.75	148.0	148.25	148.5	148.75	149.0	149.25	149.5	149.75	150.0	150.25	150.5	150.75	151.0	151.25	151.5	151.75	152.0	152.25	152.5	152.75	153.0	153.25	153.5	153.75	154.0	154.25	154.5	154.75	155.0	155.25	155.5	155.75	156.0	156.25	156.5	156.75	157.0	157.25	157.5	157.75	158.0	158.25	158.5	158.75	159.0	159.25	159.5	159.75	160.0	160.25	160.5	160.75	161.0	161.25	161.5	161.75	162.0	162.25	162.5	162.75	163.0	163.25	163.5	163.75	164.0	164.25	164.5	164.75	165.0	165.25	165.5	82.56048387096774	79.41028225806453	80.67036290322567	75.63004032258046	73.73991935483871	71.84979838709668	71.84979838709668	69.95967741935485	70.58971774193548	70.58971774193548	71.84979838709668	73.73991935483871	75.0	75.0	75.0	74.36995967741935	74.36995967741935	73.73991935483871	71.21975806451614	68.69959677419355	67.4395161290323	67.4395161290323	68.0695564516129	68.69959677419355	69.95967741935485	70.58971774193548	71.84979838709668	73.73991935483871	76.2600806451613	84.45060483870968	86.97076612903227	81.9304435483871	73.10987903225789	69.95967741935485	68.69959677419355	68.69959677419355	69.32963709677404	70.58971774193548	72.47983870967741	68.69959677419355	56.72883064516128	53.57862903225806	49.7983870967742	44.75806451612903	41.60786290322581	38.45766129032246	34.67741935483871	37.82762096774194	36.56754032258064	32.78729838709678	31.52721774193548	29.63709677419355	25.22681451612902	23.3366935483871	25.22681451612902	24.59677419354838	22.70665322580645	20.18649193548387	20.81653225806452	18.92641129032258	16.40625	19.55645161290322	20.18649193548387	20.81653225806452	22.07661290322578	22.07661290322578	21.44657258064509	22.07661290322578	21.44657258064509	21.44657258064509	20.81653225806452	20.18649193548387	19.55645161290322	20.18649193548387	18.29637096774194	18.29637096774194	17.03629032258064	15.77620967741935	17.03629032258064	15.14616935483871	16.40625	14.51612903225806	15.14616935483871	14.51612903225806	14.51612903225806	14.51612903225806	14.51612903225806	15.14616935483871	14.51612903225806	15.14616935483871	13.25604838709677	13.88608870967742	13.25604838709677	14.51612903225806	14.51612903225806	13.88608870967742	13.88608870967742	14.51612903225806	13.88608870967742	13.25604838709677	13.88608870967742	14.51612903225806	14.51612903225806	15.14616935483871	15.14616935483871	13.88608870967742	14.51612903225806	14.51612903225806	14.51612903225806	13.88608870967742	14.51612903225806	13.88608870967742	15.14616935483871	15.14616935483871	15.14616935483871	14.51612903225806	16.40625	13.88608870967742	13.25604838709677	13.25604838709677	13.88608870967742	14.51612903225806	14.51612903225806	15.14616935483871	15.14616935483871	15.14616935483871	15.14616935483871	14.51612903225806	14.51612903225806	14.51612903225806	14.51612903225806	15.14616935483871	16.40625	15.77620967741935	15.14616935483871	15.14616935483871	15.77620967741935	16.40625	17.66633064516122	18.92641129032258	18.29637096774194	18.92641129032258	20.18649193548387	20.18649193548387	18.29637096774194	18.92641129032258	20.18649193548387	19.55645161290322	18.92641129032258	18.29637096774194	18.29637096774194	17.66633064516122	17.66633064516122	18.29637096774194	18.29637096774194	18.29637096774194	18.29637096774194	17.03629032258064	17.66633064516122	17.66633064516122	18.92641129032258	17.66633064516122	17.66633064516122	17.66633064516122	16.40625	18.29637096774194	17.66633064516122	17.66633064516122	17.66633064516122	17.66633064516122	17.03629032258064	17.03629032258064	18.92641129032258	18.29637096774194	18.29637096774194	23.96673387096767	20.81653225806452	18.29637096774194	17.66633064516122	18.29637096774194	17.66633064516122	19.55645161290322	18.92641129032258	18.29637096774194	20.18649193548387	22.07661290322578	23.96673387096767	25.85685483870968	25.85685483870968	25.85685483870968	25.85685483870968	25.85685483870968	27.11693548387097	28.37701612903226	30.26713709677419	29.63709677419355	30.89717741935484	32.15725806451609	32.78729838709678	33.41733870967742	34.04737903225806	34.04737903225806	33.41733870967742	33.41733870967742	33.41733870967742	32.78729838709678	34.04737903225806	34.67741935483871	36.56754032258064	35.30745967741928	30.26713709677419	32.78729838709678	31.52721774193548	31.52721774193548	30.89717741935484	30.26713709677419	30.89717741935484	31.52721774193548	30.89717741935484	32.78729838709678	35.30745967741928	37.1975806451613	38.45766129032246	39.08770161290322	39.71774193548387	38.45766129032246	38.45766129032246	39.71774193548387	40.34778225806444	39.08770161290322	38.45766129032246	36.56754032258064	35.9375	35.9375	35.30745967741928	36.56754032258064	36.56754032258064	38.45766129032246	41.60786290322581	42.8679435483871	40.97782258064509	42.23790322580645	40.97782258064509	40.34778225806444	41.60786290322581	40.97782258064509	39.08770161290322	37.82762096774194	37.82762096774194	40.34778225806444	40.34778225806444	40.34778225806444	40.97782258064509	42.23790322580645	42.8679435483871	42.23790322580645	42.8679435483871	41.60786290322581	40.34778225806444	39.08770161290322	39.08770161290322	39.71774193548387	39.08770161290322	39.08770161290322	39.71774193548387	40.34778225806444	43.49798387096774	47.90826612903219	46.64818548387097	44.75806451612903	41.60786290322581	39.71774193548387	38.45766129032246	37.82762096774194	38.45766129032246	37.82762096774194	39.08770161290322	42.8679435483871	49.16834677419354	46.64818548387097	42.23790322580645	40.97782258064509	40.97782258064509	41.60786290322581	40.34778225806444	39.71774193548387	40.97782258064509	42.23790322580645	41.60786290322581	39.71774193548387	39.08770161290322	37.82762096774194	37.82762096774194	37.1975806451613	36.56754032258064	37.82762096774194	37.1975806451613	35.9375	38.45766129032246	37.82762096774194	37.82762096774194	37.82762096774194	36.56754032258064	36.56754032258064	38.45766129032246	36.56754032258064	37.1975806451613	36.56754032258064	35.30745967741928	34.04737903225806	34.67741935483871	35.30745967741928	35.9375	35.30745967741928	34.67741935483871	34.67741935483871	34.04737903225806	33.41733870967742	33.41733870967742	32.15725806451609	33.41733870967742	32.15725806451609	32.78729838709678	33.41733870967742	32.78729838709678	32.78729838709678	32.15725806451609	32.15725806451609	29.63709677419355	30.26713709677419	29.63709677419355	29.63709677419355	29.63709677419355	29.63709677419355	30.26713709677419	29.63709677419355	30.26713709677419	30.89717741935484	30.26713709677419	30.89717741935484	30.89717741935484	29.63709677419355	28.37701612903226	27.74697580645161	29.63709677419355	29.0070564516129	27.11693548387097	26.48689516129032	27.11693548387097	27.74697580645161	26.48689516129032	25.22681451612902	25.22681451612902	25.22681451612902	24.59677419354838	25.22681451612902	19.55645161290322	23.96673387096767	23.3366935483871	23.3366935483871	19.55645161290322	15.14616935483871	13.25604838709677	11.99596774193548	10.7358870967742	8.845766129032256	7.585685483870967	7.585685483870967	6.95564516129032	8.215725806451612	5.065524193548386	7.585685483870967	5.065524193548386	7.585685483870967	4.435483870967738	7.585685483870967	5.695564516129021	8.845766129032256	4.435483870967738	5.695564516129021	5.695564516129021	6.95564516129032	5.695564516129021	4.435483870967738	6.325604838709669	21.44657258064509	5.065524193548386	4.435483870967738	7.585685483870967	11.99596774193548	5.695564516129021	3.805443548387095	4.435483870967738	15.77620967741935	9.4758064516129	4.435483870967738	4.435483870967738	5.695564516129021	17.66633064516122	10.10584677419355	6.325604838709669	5.695564516129021	6.325604838709669	15.14616935483871	5.065524193548386	6.325604838709669	5.065524193548386	6.325604838709669	5.695564516129021	5.695564516129021	5.695564516129021	6.325604838709669	8.215725806451612	7.585685483870967	9.4758064516129	7.585685483870967	6.95564516129032	8.845766129032256	7.585685483870967	7.585685483870967	6.95564516129032	8.215725806451612	7.585685483870967	7.585685483870967	8.215725806451612	8.215725806451612	7.585685483870967	7.585685483870967	7.585685483870967	8.845766129032256	8.215725806451612	8.845766129032256	8.215725806451612	8.845766129032256	9.4758064516129	9.4758064516129	9.4758064516129	8.845766129032256	9.4758064516129	9.4758064516129	10.7358870967742	11.36592741935484	11.99596774193548	10.7358870967742	11.36592741935484	12.62600806451613	14.51612903225806	12.62600806451613	12.62600806451613	15.14616935483871	13.88608870967742	15.77620967741935	15.77620967741935	16.40625	15.77620967741935	16.40625	15.14616935483871	14.51612903225806	13.25604838709677	15.14616935483871	19.55645161290322	19.55645161290322	18.29637096774194	17.03629032258064	17.66633064516122	18.92641129032258	20.81653225806452	21.44657258064509	23.3366935483871	25.85685483870968	26.48689516129032	26.48689516129032	25.22681451612902	21.44657258064509	22.07661290322578	25.22681451612902	30.89717741935484	35.30745967741928	37.82762096774194	37.82762096774194	37.82762096774194	38.45766129032246	40.97782258064509	44.12802419354838	46.01814516129025	49.16834677419354	51.68850806451613	54.83870967741935	58.61895161290322	61.76915322580644	64.28931451612891	63.65927419354831	66.80947580645133	61.1391129032258	51.05846774193547	47.2782258064516	47.90826612903219	45.38810483870968	41.60786290322581	40.34778225806444	39.08770161290322	37.82762096774194	39.08770161290322	39.08770161290322	38.45766129032246	46.01814516129025	45.38810483870968	40.34778225806444	42.23790322580645	43.49798387096774	46.01814516129025	44.75806451612903	40.97782258064509	38.45766129032246	36.56754032258064	35.9375	35.30745967741928	34.67741935483871	33.41733870967742	36.56754032258064	40.97782258064509	42.23790322580645	41.60786290322581	38.45766129032246	36.56754032258064	39.08770161290322	36.56754032258064	36.56754032258064	36.56754032258064	39.08770161290322	37.82762096774194	36.56754032258064	37.82762096774194	37.82762096774194	35.9375	34.67741935483871	35.9375	35.9375	39.08770161290322	40.97782258064509	40.34778225806444	39.71774193548387	40.97782258064509	37.82762096774194	39.71774193548387	40.97782258064509	41.60786290322581	40.97782258064509	39.08770161290322	39.71774193548387	42.8679435483871	43.49798387096774	42.8679435483871	43.49798387096774	41.60786290322581	42.8679435483871	40.34778225806444	41.60786290322581	40.34778225806444	41.60786290322581	45.38810483870968	43.49798387096774	40.97782258064509	43.49798387096774	44.75806451612903	43.49798387096774	42.8679435483871	44.75806451612903	47.2782258064516	43.49798387096774	43.49798387096774	41.60786290322581	39.71774193548387	40.97782258064509	39.71774193548387	37.82762096774194	37.1975806451613	37.82762096774194	38.45766129032246	37.82762096774194	37.82762096774194	37.82762096774194	39.08770161290322	37.1975806451613	40.34778225806444	39.71774193548387	42.23790322580645	40.97782258064509	42.23790322580645	40.34778225806444	39.08770161290322	40.34778225806444	40.34778225806444	38.45766129032246	38.45766129032246	37.82762096774194	39.08770161290322	44.75806451612903	41.60786290322581	42.23790322580645	44.12802419354838	42.23790322580645	43.49798387096774	44.75806451612903	42.23790322580645	44.75806451612903	44.75806451612903	48.53830645161283	47.2782258064516	46.01814516129025	46.01814516129025	43.49798387096774	44.12802419354838	42.8679435483871	42.23790322580645	46.01814516129025	43.49798387096774	45.38810483870968	46.01814516129025	42.8679435483871	44.75806451612903	47.2782258064516	44.75806451612903	41.60786290322581	40.97782258064509	45.38810483870968	42.8679435483871	42.8679435483871	46.64818548387097	45.38810483870968	44.12802419354838	42.23790322580645	44.12802419354838	38.45766129032246	45.38810483870968	45.38810483870968	46.64818548387097	50.42842741935484	49.7983870967742	47.90826612903219	45.38810483870968	47.2782258064516	46.01814516129025	43.49798387096774	46.64818548387097	47.2782258064516	47.2782258064516	43.49798387096774	42.23790322580645	45.38810483870968	46.64818548387097	47.90826612903219	46.01814516129025	49.16834677419354	47.2782258064516	49.16834677419354	50.42842741935484	49.7983870967742	47.2782258064516	46.01814516129025	47.90826612903219	50.42842741935484	50.42842741935484	47.2782258064516	47.2782258064516	45.38810483870968	46.64818548387097	43.49798387096774	46.01814516129025	47.90826612903219	47.2782258064516	47.2782258064516	47.90826612903219	47.90826612903219	49.16834677419354	48.53830645161283	47.2782258064516	49.16834677419354	49.16834677419354	48.53830645161283	46.01814516129025	Time (min)

Relative Humidity (%)



A Team:  Pressure (underpowered sensor?) vs. Time
-4.5	-4.25	-4.0	-3.75	-3.5	-3.25	-3.0	-2.75	-2.5	-2.25	-2.0	-1.75	-1.5	-1.25	-1.0	-0.75	-0.5	-0.25	0.0	0.25	0.5	0.75	1.0	1.25	1.5	1.75	2.0	2.25	2.5	2.75	3.0	3.25	3.5	3.75	4.0	4.25	4.5	4.75	5.0	5.25	5.5	5.75	6.0	6.25	6.5	6.75	7.0	7.25	7.5	7.75	8.0	8.25	8.5	8.75	9.0	9.25	9.5	9.75	10.0	10.25	10.5	10.75	11.0	11.25	11.5	11.75	12.0	12.25	12.5	12.75	13.0	13.25	13.5	13.75	14.0	14.25	14.5	14.75	15.0	15.25	15.5	15.75	16.0	16.25	16.5	16.75	17.0	17.25	17.5	17.75	18.0	18.25	18.5	18.75	19.0	19.25	19.5	19.75	20.0	20.25	20.5	20.75	21.0	21.25	21.5	21.75	22.0	22.25	22.5	22.75	23.0	23.25	23.5	23.75	24.0	24.25	24.5	24.75	25.0	25.25	25.5	25.75	26.0	26.25	26.5	26.75	27.0	27.25	27.5	27.75	28.0	28.25	28.5	28.75	29.0	29.25	29.5	29.75	30.0	30.25	30.5	30.75	31.0	31.25	31.5	31.75	32.0	32.25	32.5	32.75	33.0	33.25	33.5	33.75	34.0	34.25	34.5	34.75	35.0	35.25	35.5	35.75	36.0	36.25	36.5	36.75	37.0	37.25	37.5	37.75	38.0	38.25	38.5	38.75	39.0	39.25	39.5	39.75	40.0	40.25	40.5	40.75	41.0	41.25	41.5	41.75	42.0	42.25	42.5	42.75	43.0	43.25	43.5	43.75	44.0	44.25	44.5	44.75	45.0	45.25	45.5	45.75	46.0	46.25	46.5	46.75	47.0	47.25	47.5	47.75	48.0	48.25	48.5	48.75	49.0	49.25	49.5	49.75	50.0	50.25	50.5	50.75	51.0	51.25	51.5	51.75	52.0	52.25	52.5	52.75	53.0	53.25	53.5	53.75	54.0	54.25	54.5	54.75	55.0	55.25	55.5	55.75	56.0	56.25	56.5	56.75	57.0	57.25	57.5	57.75	58.0	58.25	58.5	58.75	59.0	59.25	59.5	59.75	60.0	60.25	60.5	60.75	61.0	61.25	61.5	61.75	62.0	62.25	62.5	62.75	63.0	63.25	63.5	63.75	64.0	64.25	64.5	64.75	65.0	65.25	65.5	65.75	66.0	66.25	66.5	66.75	67.0	67.25	67.5	67.75	68.0	68.25	68.5	68.75	69.0	69.25	69.5	69.75	70.0	70.25	70.5	70.75	71.0	71.25	71.5	71.75	72.0	72.25	72.5	72.75	73.0	73.25	73.5	73.75	74.0	74.25	74.5	74.75	75.0	75.25	75.5	75.75	76.0	76.25	76.5	76.75	77.0	77.25	77.5	77.75	78.0	78.25	78.5	78.75	79.0	79.25	79.5	79.75	80.0	80.25	80.5	80.75	81.0	81.25	81.5	81.75	82.0	82.25	82.5	82.75	83.0	83.25	83.5	83.75	84.0	84.25	84.5	84.75	85.0	85.25	85.5	85.75	86.0	86.25	86.5	86.75	87.0	87.25	87.5	87.75	88.0	88.25	88.5	88.75	89.0	89.25	89.5	89.75	90.0	90.25	90.5	90.75	91.0	91.25	91.5	91.75	92.0	92.25	92.5	92.75	93.0	93.25	93.5	93.75	94.0	94.25	94.5	94.75	95.0	95.25	95.5	95.75	96.0	96.25	96.5	96.75	97.0	97.25	97.5	97.75	98.0	98.25	98.5	98.75	99.0	99.25	99.5	99.75	100.0	100.25	100.5	100.75	101.0	101.25	101.5	101.75	102.0	102.25	102.5	102.75	103.0	103.25	103.5	103.75	104.0	104.25	104.5	104.75	105.0	105.25	105.5	105.75	106.0	106.25	106.5	106.75	107.0	107.25	107.5	107.75	108.0	108.25	108.5	108.75	109.0	109.25	109.5	109.75	110.0	110.25	110.5	110.75	111.0	111.25	111.5	111.75	112.0	112.25	112.5	112.75	113.0	113.25	113.5	113.75	114.0	114.25	114.5	114.75	115.0	115.25	115.5	115.75	116.0	116.25	116.5	116.75	117.0	117.25	117.5	117.75	118.0	118.25	118.5	118.75	119.0	119.25	119.5	119.75	120.0	120.25	120.5	120.75	121.0	121.25	121.5	121.75	122.0	122.25	122.5	122.75	123.0	123.25	123.5	123.75	124.0	124.25	124.5	124.75	125.0	125.25	125.5	125.75	126.0	126.25	126.5	126.75	127.0	127.25	127.5	127.75	128.0	128.25	128.5	128.75	129.0	129.25	129.5	129.75	130.0	130.25	130.5	130.75	131.0	131.25	131.5	131.75	132.0	132.25	132.5	132.75	133.0	133.25	133.5	133.75	134.0	134.25	134.5	134.75	135.0	135.25	135.5	135.75	136.0	136.25	136.5	136.75	137.0	137.25	137.5	137.75	138.0	138.25	138.5	138.75	139.0	139.25	139.5	139.75	140.0	140.25	140.5	140.75	141.0	141.25	141.5	141.75	142.0	142.25	142.5	142.75	143.0	143.25	143.5	143.75	144.0	144.25	144.5	144.75	145.0	145.25	145.5	145.75	146.0	146.25	146.5	146.75	147.0	147.25	147.5	147.75	148.0	148.25	148.5	148.75	149.0	149.25	149.5	149.75	150.0	150.25	150.5	150.75	151.0	151.25	151.5	151.75	152.0	152.25	152.5	152.75	153.0	153.25	153.5	153.75	154.0	154.25	154.5	154.75	155.0	155.25	155.5	155.75	156.0	156.25	156.5	156.75	157.0	157.25	157.5	157.75	158.0	158.25	158.5	158.75	159.0	159.25	159.5	159.75	160.0	160.25	160.5	160.75	161.0	161.25	161.5	161.75	162.0	162.25	162.5	162.75	163.0	163.25	163.5	163.75	164.0	164.25	164.5	164.75	165.0	165.25	165.5	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	895.8422897196253	884.008177570094	872.1740654205607	866.2570093457944	854.4228971962614	842.588785046729	834.6549295774648	828.7100938967134	810.8755868544602	804.9307511737084	793.0410798122064	781.1514084507043	769.261737089202	763.3169014084499	751.4272300469484	745.482394366197	733.592723004695	727.6478873239429	715.7582159624413	703.8685446009381	697.923708920188	686.034037558686	680.0892018779343	674.1443661971831	662.2546948356808	656.3098591549285	650.3650234741779	638.475352112676	632.530516431924	620.6408450704225	614.6960093896715	602.806338028169	596.8615023474179	590.9166666666666	579.0269953051643	573.0821596244124	567.137323943662	555.2476525821594	549.3028169014076	543.3579812206572	531.468309859155	525.5234741784037	519.578638497653	513.6338028169013	501.7441314553989	495.7992957746479	489.854460093897	483.9096244131455	477.9647887323944	466.0751173708919	460.1302816901408	454.1854460093897	448.2406103286385	442.2957746478867	430.4061032863843	430.4061032863843	418.5164319248826	412.5715962441315	406.6267605633803	400.6819248826291	394.7370892018776	390.6261792452818	382.8474178403756	378.680424528302	372.7075471698113	366.7346698113207	360.7617924528294	354.7889150943396	348.816037735849	342.8431603773584	336.870283018868	336.870283018868	330.8974056603773	324.9245283018868	318.9516509433962	312.9787735849056	307.0058962264151	301.0330188679238	295.060141509434	289.0872641509434	289.0872641509434	283.1143867924528	277.1415094339622	1100.617298578199	1100.617298578199	1100.617298578199	1100.617298578199	1100.617298578199	1100.617298578199	1094.616113744076	1094.616113744076	1088.614928909953	1082.61374407583	1076.612559241706	1076.612559241706	1076.612559241706	1082.61374407583	1082.61374407583	1076.612559241706	1076.612559241706	1076.612559241706	1070.611374407583	1082.61374407583	1070.611374407583	1076.612559241706	1082.61374407583	1088.614928909953	1088.614928909953	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1100.617298578199	1100.617298578199	1094.616113744076	1094.616113744076	1099.828571428571	1094.616113744076	1094.616113744076	1099.828571428571	1099.828571428571	1093.79880952381	1082.61374407583	1076.612559241706	1070.611374407583	1088.614928909953	1093.79880952381	1093.79880952381	1088.614928909953	1088.614928909953	1081.739285714286	1076.612559241706	1076.612559241706	1082.61374407583	1081.739285714286	1081.739285714286	1081.739285714286	1070.611374407583	1070.611374407583	1064.61018957346	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1088.614928909953	1088.614928909953	1088.614928909953	1082.61374407583	1076.612559241706	1088.614928909953	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1094.616113744076	1088.614928909953	1088.614928909953	1094.616113744076	1088.614928909953	1076.612559241706	1034.604265402844	1100.617298578199	1100.617298578199	1094.616113744076	1094.616113744076	1004.598341232228	1100.617298578199	1094.616113744076	1100.617298578199	20.21244131455398	20.21244131455398	20.21244131455398	20.21244131455398	20.21244131455398	20.21244131455398	14.26760563380282	14.26760563380282	14.26760563380282	14.26760563380282	14.26760563380282	14.26760563380282	14.26760563380282	14.26760563380282	14.26760563380282	8.32276995305165	8.32276995305165	8.32276995305165	8.32276995305165	8.32276995305165	8.32276995305165	8.32276995305165	8.32276995305165	8.32276995305165	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	2.37793427230047	-3.566901408450704	-3.566901408450704	2.37793427230047	2.37793427230047	2.37793427230047	-3.566901408450704	-3.566901408450704	-3.566901408450704	-3.566901408450704	-3.550233644859813	-3.566901408450704	-3.550233644859813	-3.550233644859813	-3.550233644859813	-3.550233644859813	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-9.46728971962617	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-15.38434579439252	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-15.38434579439252	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.30140186915888	-21.20232558139528	-21.30140186915888	-21.20232558139528	-21.20232558139528	-21.20232558139528	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.09186046511628	-27.21845794392522	-21.30140186915888	-21.30140186915888	-21.40140845070422	-21.40140845070422	-15.45657276995305	-15.45657276995305	-9.511737089201878	-9.55660377358491	-3.58372641509434	2.389150943396226	2.389150943396226	8.36202830188679	8.36202830188679	14.33490566037736	20.30778301886792	20.40402843601896	26.40521327014211	26.40521327014211	32.40639810426541	32.40639810426541	38.40758293838863	44.40876777251185	50.40995260663507	56.4111374407583	56.4111374407583	62.41232227488152	68.41350710900474	68.73928571428571	74.76904761904762	80.79880952380951	86.82857142857129	92.85833333333319	98.88809523809525	110.9476190476191	110.9476190476191	123.0071428571429	123.0071428571429	129.0369047619048	135.0666666666667	141.0964285714286	147.1261904761905	153.1559523809524	159.1857142857143	164.4324644549763	170.4336492890995	182.436018957346	182.436018957346	188.4372037914692	200.4395734597157	200.4395734597157	212.4419431279621	218.4431279620853	224.4443127962085	230.4454976303318	236.446682464455	242.4478672985782	248.4490521327014	260.451421800948	260.451421800948	266.4526066350711	278.4549763033175	284.4561611374408	290.4573459715639	296.4585308056866	302.4597156398104	314.462085308057	320.4632701421794	326.4644549763033	332.4656398104266	344.4680094786718	350.4691943127962	356.4703791469188	362.4715639810426	368.472748815166	378.680424528302	384.6533018867925	390.6261792452818	402.5719339622635	408.5448113207547	414.5176886792452	420.4905660377358	432.4363207547169	438.4091981132075	444.3820754716974	456.3278301886792	462.3007075471696	468.2735849056604	480.2193396226415	1010.599526066351	884.574644549763	498.1379716981132	510.0837264150936	516.0566037735844	528.0023584905661	533.9752358490566	545.920990566038	551.8938679245283	557.866745283018	567.137323943662	573.0821596244124	584.9718309859154	590.9166666666666	602.806338028169	608.7511737089202	620.6408450704225	626.5856807511737	638.475352112676	650.3650234741779	656.3098591549285	668.199530516432	680.0892018779343	691.978873239437	697.923708920188	709.81338028169	721.703051643193	727.6478873239429	739.5375586854444	751.4272300469484	763.3169014084499	769.261737089202	781.1514084507043	793.0410798122064	804.9307511737084	868.4563679245279	822.7652582159624	834.6549295774648	846.5446009389671	858.4342723004694	870.3239436619718	882.2136150234742	894.1032863849764	894.1032863849764	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	901.7593457943925	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	895.8422897196253	901.7593457943925	895.8422897196253	895.8422897196253	901.7593457943925	895.8422897196253	901.7593457943925	901.7593457943925	901.7593457943925	895.8422897196253	895.8422897196253	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	901.7593457943925	Time (min)

Approximate Pressure (mbar)
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