Building Forest Environmental Sensor Stations  DRAFT V2
This was started on in January th Feb 2011 with ex pupil Peter Goldsbury building a prototype and writing some starting software to help us prove the concept.   

The first stage is to build four environmental sensor stations, starting on project days at the Kura  on April 12,13. 2011.    The senior class at Te Kura Toitu o Te Whaiti Nui-a-Toi broke  break into teams of students to carry out different parts of the work, then share their learning with others, using the web, this report.
This project is not just about building the special bits of science equipment we need for our school projects   It is really about us working and learning together; growing skills in creativity, design, research, electronics, software, ICT technology, science, maths, video production, writing, collaboration, leadership, planning, project management and more.  All in the interests advancing the mauri of Whirinaki, our home and our rainforest.
Our Forest Environmental Sensor Stations, will each transmit via a 433.92 MHz wireless link to a data logging unit 100plus  metres away..  We will place the sensor units in various positions   (For example -  high in the canopy of native forest, on the native forest floor, on exotic (pine)  commercial forestry floor, on clear cut forestry blocks,  in unshaded open land., on farmland., on waste scrubland)   
The logging unit will collect this data and download it as Excel files so we can compare hourly readings for each kind of land use. 
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The reason for the project:

This is part of a bigger research program to help the world understand the value of the ecosystem services that rainforests provide to support life on our planet.   An overview of this program is described at  www.whirinakirainforest.info/weather/explanation.htm 
This program suggests that the water cycle is most important in rainforests, so we are looking to find out about the water and energy flows in the Whirinaki Catchment
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We don’t know at this stage where this program might lead us.   But after talking with scientists at Landcare Research, NIWA, DOC and elsewhere, we are using our unique “place”,  The Whirinaki River Catchment including the Whirinaki Rainforest as our research site. www.whirinakirainforest.info 
Our first project was about measuring and logging river outflows at the Te Whaiti Bridge
This specific project is about building the low cost but powerful environmental sensing stations we need  to help us learn more about how water flows change under different land use and conditions.  We hope to show how native rain forests with all their inter-dependent diverse species contribute to the flows and storage of water in the catchment.  Our Patron David Bellamy suggests that they influence and stabilise  global climate change and reduce the effects of adverse weather events that it might bring. 

Of the rain that falls, we want to measure what is called “interception” - rain that is trapped in the canopy where it evaporates without ever reaching the ground. Also “transpiration” -  water from its roots that trees pump up and let out on the underside of its leaves . Both of these flows result in local climate cooling by evaporation close to the earth’s surface.
The Project Leadership process we use:
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We are using RUGBY SCRUM, our own educational form of the SCRUM Agile Project Management method  used by collaborative project teams in IT who must learn quickly in unclear areas that they are not familiar with, then deliver quality goods.   This relates to the Tipu Ake Organic Project Leadership model our school shares www.tipuake.org.nz  

11-12-13 April  Programme
The programme for 12-13 April is to get us quickly grow our skills and confidence in Electronics and the Picaxe 18m2 programable Interface Chip (PIC) that we will use for this and other projects to support our future learning and research work   
All under the kaupapa of  “Our place” realising the value of our (and all) rainforests
Monday 11th  

Afternoon meeting with teachers to plan and prepare for following days 
Tuesday 12th 

8.30. – 9.00 am   Kaupapa scrum - Team talk - remind ourselves why we are here
9.00 – 10.00am   Coaching scrum Electronics overview in classroom

10.00 - 10.30am  Planning scrum to allocate and support teams

11.45 –12.30am  Drive forward A Working on projects 
1.30    5 minute   Review scrum - each team
1.30 – 3.00pm     Drive forward B  - Working on projects 

Wednesday 

8.30       30 min   Review scrum  
9.00 – 10.30 am  Drive forward C – working on projects

11.45 – 12.30      Reflection Scrum in classroom and next term’ planning 
How our Scrum process grew over the two days:
Haka  - a ritual (like our waiata and Karakia) that prepare our team for what’s ahead

We added the Touch – Pause – Engage sequence for each scrum



Touch – Reach into each others minds, senses and experiences to review
Pause -  Reflect on and share what we have learnt as a team from that 
Engage -  Use this to Drive forward together 
Scrums are time boxed - The Scrum-master (ref) ensures we don’t waste play time 
Teams seldom score from set play so in the Drive forward stage we use more:
Breakdowns -  set play is blocked so look for secondary play opportunities

Rucks – Gather in, switch play to involve other players, skills and surprise
Substitution – swap in fresh legs and state changes if we are tiring or bored
Turnovers – lost the ball (the plot) - out of comfort zone, breeds creativity 


Stalling – slow play and open minds to look for new emerging opportunities
Timeout – stop play to reflect together as a team and regroup 
Coaching Scrum 1
Circuits - Electromagnetic Force - Voltage, Current, Resistance, Power
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The Power supply output is measured by a voltmeter in Volts
It measures what is sometimes called Electromagnetic Force EMF

That pressure is what pushes / pulls electrons so they flow around a circuit

If it’s a standard non rechargeable battery its 1.5 volts per cell

If it’s a NiCAD rechargeable battery its around 1.2 volts per cell

If we add batteries together in series (in a line) we add their volts 


for our Picaxe sensor controller we use 3 NiCADs  =  3.6 volts total
The flow of current in a circuit is measured with an Ammeter in Amps 

For current to flow in a circuit there must be a complete circular path

A switch is a way of breaking that path and stopping the flow

Some materials called Insulators (eg plastic) don’t pass current


Other materials called conductors ( eg copper wires do pass current)

Resistance is a measure of how well something passes current


It is measured in Ohms (symbol Omega Ω on our multimeter)

Good conductors have a low resistance

Poor conductors have a higher resistance


Insulators have a very high resistance (some almost infinite) 

If we add resistors in series (in a line), we add their resistances to get total

Ohms Law  - Relates the current to the  voltage across a resistor


Current ( Amps)  =  Voltage (Volts)  /  Resistance ( ohms)

In our 3.6 volt circuit  3.6 amps flows in a resistor  of 1 Ohm



            3.6  mA flows in a resistor of 1000 (1 KOhm)



            3.6 µA  flows in a resistor of 1,000,000 (1 MOhm)
Or turning the formula around
 to push 4 mA  through a resistor of 220 ohms we need 0 .88 Volts

v

We label resistors using the following colour code


Try reading a few and checking with our multimeter to see if you got it right
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When current flows through at a resistor it gets warmer

It is changing the electrical energy from our power supply to heat energy

The Power Law tells us the energy given off by a resistor, measured in Watts 


Power (Watts) =  Current ( Amps) x Volts 
 
The power from a mains socket is 230 volts

This is AC (Alternating Current) that changes + to -  50 times per second
Compare that with Direct Current from batteries (one end + and the other -)   We can safely measure AC current in a circuit using our clip on ammeter 
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  Our Forest Sensor Station uses approx 0.5mA from its solar charged 3.6 volt battery so power used  =  1.8 milliWatts

Today we read approx 0.2 amps to power our LED data projector so that used around   230 x 0.2  = 46 Watts
If we plugged a 2000 Watt ( 2 kW) heater in, the current flow would be around 2000/ 230 = 8.7 amps

If we plugged two or more 2 kw heaters into one power socket fused at 15 amps we would risk blowing its fuse.

If we have a 2 KW heater on for one hour it uses 2 KWh  (2 units) of Electricity.  Our Power company bills us for that at around 22 cents per unit, so the cost would be 44 cents
Saving Power (and our Bills)
Turning off unnecessary equipment 
· Turn off lights etc when not needed

· Put on more clothes rather than the heater 
Use more efficient appliances    

· eg  power saving bulbs use 15% of the power of the old ones did 
· New LED lamps are even more efficient and long lasting 
Use local fuel sources  -  eg  firewood rather than electric heating

Fit solar water heating units in place of electricity

Fit heat-pumps in place of other electrical heating 

Fit curtains to stop heat loss through glass in windows 

Build houses that capture and store the suns’s energy. 

Use sun and wind to generate local electricity  see our energy project 
Electrical Safety
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Very dry smooth skin is a reasonable insulator.  Here we measure its resistance:

The resistance of this older dry hand, shows around 4 mOhms (4,000.000)


When wet with water it fell to around 300 kOhm  (300,000)


Wet or broken skin may drop hand to hand resistance to 1,000 Ohms

High-voltage electrical energy breaks down human skin, to 500 ohms 

Wikipedia says our bodies can detect currents of at least 1 mA AC or 5 mA DC 


Around 60 mA of AC at 60 Hz) or 300–500 mA of DC can cause heart disruption

Ohms Law tells us the 5 volts DC will pass 5 mA current if resistance was 500 Ohm
Our electrical regulations specify voltages of up to 32 volts DC as generally safe. 
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For 230 volts AC protection, this is why we should use earth leakage circuit breakers  that tripwithin 30 milliseconds  if the earth leakage current exceeds 30 milliamps.  We should use these particularly if we are using power tools in outdoor or wet locations.  We can have them fitted in our switchboards to protect our homes.
Work breakdown:
1.0 Build Forest sensors hardware (3 more largely done on 12-13 April)
1.1 Assemble temperature enclosure:
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1.2 Build and assemble wind turbine impellor
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1.3 Complete assembly of tipping bucket rain gauge
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1.4 Assemble  housing,  battery holder and fit connector

 [image: image16.jpg]


  [image: image17.jpg]


  

1.5  Assemble Cable form and fit connector
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   Use the Cableform board with nails in it to lay out all the internal wiring of the unit. 

To fit the connectors we needed to understand electric circuit diagrams. As well as the skills of crimping connectors and soldering
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1.6 Design, make and wire leaf and soil moisture sensor clips
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1.6  Test with PICAXE controller pcb and logging software
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Here is our circuit for the control board using PICAXE 18M2
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The software is still in progress, but here is the logging data that it now produces for testing 

	statID
	Day
	Time
	Wind
	Rain
	Temp
	Humid
	Gas
	Soil
	Leaf
	Solar
	Spare
	 Batt
	Status
	Sunset

time
	Wind
sensor
	 Rain
sensor
	Button count

	1
	0
	0
	0
	0
	30
	0
	0
	183
	218
	85
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	0
	30
	0
	0
	183
	218
	84
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	2
	30
	0
	0
	183
	218
	85
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	2
	30
	0
	0
	183
	218
	55
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	2
	30
	0
	0
	182
	218
	53
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	2
	30
	0
	0
	184
	218
	84
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	2
	30
	0
	0
	10
	217
	84
	0
	5.1
	 0010 0001
	0
	0
	2
	0

	1
	0
	0
	6
	2
	30
	0
	0
	183
	218
	90
	0
	4.7
	 0010 0001
	0
	80
	12
	0


2 Calibrate and refine sensors ( later work for next term - in June.)

2.1 Rain gauge - calibrate tips (pairs) per litre ( keep funnel just above empty)

2.2 Wind impellor – on a steady wind day, rotate and plot speed vs direction

2.3 Temperature – check it for accuracy

2.4 Leaf moisture clip –  experiment to find best solution and make clip

2.5 Soil moisture probe – calibrate  with soil samples, heated to remove moisture
3 Build Solar Bench power source ( part completed on April 13)
3.1. Solar power/ battery unit   
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 Build one of these for use at the school.

To power the bench supply below for PICaxe and other Electical / electronic experiments.

B

3.2  Bench power supply regulator (Designed for Picaxe development)
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Coaching  Scrum 2                 25-27 May 2011
Learning about PICAXE -  18M2  Programmable Interface Controllers
Picaxe has a wide range of different sized chips. We will concentrate on the latest 18M2 generation  that has much more memory space and power than older ones -  eg Picaxe 8M 
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This small microchip  computer can be programmed to do heaps by connecting it to a PC running  the Picaxe “Programming Editor, Simulator and other tools.

The Picaxe Basic Language allows us to write complex programs including a range of simple instructions, strung together using a special form of the Basic programming language.    

This language has lots of instructions that allow it to input and output data via any of it’s IO  ( Input – Output) pins, most of which can be programmed to do a wide range different things. (read switches, output signals to control external devices, measure things using a wide range of sensors,  access external memory, send data to other devices.  
When the program is downloaded into the  Picaxe chip it is stored there on EEPROM (Electrically Erasable Programmable Read Only Memory) which  keeps its contents even if the power is removed.  The 18M2  has up to 2048 bytes of programme memory. 

To store information internally  the 18M2  has 256 bytes of  data memory -  RAM (Random Access Memory)  for use by the program  (this is cleared on download or reset)
28 bytes of RAM are used as its Registers to allow it to quickly and efficiently store all its working when it is doing input output, maths. etc.      Information is stored and processed as bits, (Binary digITS), Bytes (8 bits), Words(16 bits) and sometimes nibbles ( 4 bits)
To program a Picaxe we need to be very clear about how it stores data and does it’s maths. As humans we have ten fingers, so use we use a base ten number system breaking numbers down into (units, tens, hundreds etc).  Like almost all computers, Picaxe uses the binary number system, with binary digits being either 0 ( On or High) or 1 ( Off or Low)

(a) Introduction to  Binary number systems  (used in Picaxe)
Decimal  (Base 10)         

An amount of 123   is shown as 123

 

3 units
       x 1 (100)  
 
      3



 
       2 tens      
    x10 (101)

   2 0



       
 1 hundreds
x100 (102)

1 0 0


Hexadecimal (Base 16)    - uses digits 0 - 9, A, B, C, D, E, F  ( Picaxe - $ in front)
An amount of  123 is shown as  $7B

B  (11) units  x 1 (160)   
  11

        7   hex   x  16 (161)

112
123  (Decimal)
Binary (base 2)



300
+
20
+
3
An amount of 123   is shown as     %0111 1011  ( 8 bits in one byte)
                

       1  x  1 (20) 
    1
}
                 1  x  2 (21)
   
    2
}
             




   0  x  4 (22)
                0  
}

            1  x  8 (23)

    8 
} 
$B (Hex)
         1  x  16 (24)

  16
}
                   1  x  32 (25)

  32
}

                1  x  64 (26)

 
  64
}
              0  x 128 (27)

   
    0
}
$7 (Hex)
The maximum integer  we can get in one byte is  0-255 ($FF)
Now  add another byte ($F0) in front of this to make a 16 bit word 

 % 1111  0000     0111  1011  



                

       0  x  1 (28) 
    0
}

                 0  x  2 (29)
   
    0
}

             




   0  x  4 (210)
                0  
}


            0  x  8 (211)

    0
} 
$0 (Hex)

         1  x  16 (212)

  16
}

                   1  x  32 (213)

  32
}

                1  x  64 (214)
 
  64
}

              1 x 128 (215)

   
128
}
$F (Hex)
The maximum integer we can get in one word is  65,525  ($FFFF)
PICAXE-18M2 Commands (slight changes  for 08M, or 14m)
PRESS F1 or Refer to the Programming Manual found in the programmer via Help-PICAXE Manual 2 BASIC Commands

OUTPUT
HIGH or SWITCH ON 
Switch an output pin high ( on)   

HighC. 2

'turns pin C.2 on

LOW or SWITCH OFF
Switch an output pin low (off)    

Low B.3

'turns off pin B.3

TOGGLE

Toggle the hi/lo state of an output pin each time            Toggle C.3
'changes pin C.3 from high to low or low to high

PULSOUT
Output a timed pin inverted pulse (units of 10uS)
Pulsout C.0,3  
'pin C.0, 30 microsec

PWM

Provide a burst of pulse width modulation output  
Pwm 1, 20, 8 
'pin 1,20/255 duty,8 cycles

PWMOUT
 
Provide continuous PWM output from pin 2 

Pwmout B.2, 64, b0 'pin B.2,modulated by b0/255 % 

SOUND

Play a Note sound(s) 0 =quiet, 255 = hiss. 

Sound B.4,(90,10) 
'sound pin B.4, ~4kHz,~100ms 

PLAY

Play one of 4 preset tunes (0 – 3) with pinC3  Play 3
 
'play tune 3 on pin C.3
TUNE

Play a tune formatted by the 08M Tune Wizard
tune C.3, 8,(1,2,3)
‘refer PICAXE > Wizards > Ring Tone Tunes

SERVO

Send out a continuous servo signal on pin

Servo C.4,
150 
'send out 1.5mS servo pulse on pin C.4 

INPUT

PULSIN

Measure input pulse duration (in units of 10uS)
PulsinB.4,0 ,w2  
'pin B.4 input, logic low triggered 

READADC
Read analog Pin voltage into a variable (0 – 255)
Read C.1 ,b2 
'read  voltage on pin C.1 into b2

TIME  DELAY

PAUSE

Wait up to 65535 ms ( 65.5 secs )

 
Pause 100     
' pauses ~100ms =0.1s

WAIT

Wait for up to 65 secs



Wait 3

'wait for 3 seconds

SLEEP

1.4 second low power delay (1 to 65535)

Sleep 3600  
'sleep > 1 hr 

NAP

Short low power delay ( 0 to 7 = 0 to 1.3 secs)
Nap 3

'sleeps for 144ms

DISABLEBOD
Puts 08M into a DEEP SLEEP when nap or sleeping
DisableBOD
‘Place statement once at start of program

PROGRAM  FLOW

IF...THEN

Jump to new program line depending on condition 

If b3 < b2 then led_off   ‘If b3 smaller than b2 then go do it

IF THEN ENDIF
Perform the instructions in between if and endif 
If b3 < b2 then (do whatever) endif

ELSEIF ENDIF
Multi choice.  Do This or that or that or…

Elseif b3 < b2 then
FOR...NEXT
Establish a for- next loop (can step +/- by n)

For b2=0 to 100 step 2 
 'Counts even numbers

GOTO

Jump to a label 



Goto loop 
' Goes back to the main loop

GOSUB

Jump to subroutine at address specified  

Gosub test 
' Heads to test subroutine

RETURN

Returns to main prog. from gosub routine

Return

' Return to point just after subroutine call

LOOP

Labels clarify and identify points in the program
Flash_LED:
' Identify beginning of Flash LED module

VARIABLE  MANIPULATION

LET

Assigns a value to a variable, does limited L-R maths
Let w0 = b2 * 22 / 7 
 'Pi

RANDOM

Generate a pseudo-random byte or word
 
Random b1
 
'Randomise b1 to b13 etc

‘Randomise w0 to w6 works much better

SERIAL I/O
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[image: image35.emf]SERTXD

Dedicated Quick Serial output via pin C.3 at 4800bd
Sertxd, (65,9,#b1) 
'Sends (A ‘Tab’ decimal value of b1)

MISCELLANEOUS

DEBUG

Displays variable values on attached PC screen   
Debug b0     

' rea shows b0 value on VDU

REM 

Remarks.  Semicolons (;) or apostrophe (') preceed remarks/comments, & also  colons (:) as usual in BASIC

Variables

bn

There are 28  x 8 bit variables called b0 to b27
that can store whole numbers between 0 and 255 (ONLY!)

wn

14  x 16 bit variables called w0 to w14 

that can store whole numbers between 0 and 6

bitn


There are 32 single bit variables bit0 to bit22

That store individual bits (sometimes called fkags) 

SYMBOL

Assigns a easily remembered name to something 
Symbol  red_led = B.1 ; Name the input/ouitput connections     







Symbol mins_counter = 60   ; count 60 secs to get  a minute








Symbol wb1 = b4      ; assign working byte 1 =  b4
    
Press F1 for quick Syntax help.  

Excellent tutorials, circuits, demos and tips can be found via Help section in the PICAXE Programming Editor.  Look in Manuals 1, 2 and 3  

Thank to Andrew Hornblow - more at http://picasaweb.google.com/picaxe
Variables General - Register use  (28 bytes available b0 - b27) 
   
(It is essential to be clear what you will uses each for as for as 

(eg w0 can be a word, two bytes (bo,b1) or 16 bits (bit0 to bit15)

(italics below should be renamed to describe every item used)

(note b0 = bit7:bit6:bit5:bit4:bit3:bit2:bit1:bit0)

symbol flags0 = w0  (safer to use this for short term storage only if possible)
(as it may be accessed by mistake on overflows reset etc) 



symbol flags0up = b0   

; single bit flags 0-7 




symbol flag0 = bit0


; Flag description
symbol flag1 = bit1


; Flag description
symbol flag2 = bit2


; Flag description 

symbol flag3 = bit3


; Flag description 

symbol flag4 = bit4


; Flag description


symbol flag5 = bit5


; Flag description





symbol flag6 = bit6


; Flag description



symbol flag7 = bit7


; Flag description


symbol flags8up = b1   

; single bit flags 8-15 




symbol flag8 = bit8


; Flag description
symbol flag9 = bit9


; Flag description
symbol flag10 = bit10

; Flag description 

symbol flag11 = bit11

; Flag description 

symbol flag12 = bit12

; Flag description


symbol flag13 = bit13

; Flag description





symbol flag14 = bit14

; Flag description



symbol flag15 = bit15

; Flag description
symbol flags16 = w1


symbol flags16up = b2   

; single bit flags 16-23 




symbol flag16 = bit16

; Flag description
symbol flag17 = bit17

; Flag description
symbol flag18 = bit18

; Flag description 

symbol flag19 = bit19

; Flag description 

symbol flag20 = bit20

; Flag description


symbol flag21 = bit21

; Flag description





symbol flag22 = bit22

; Flag description



symbol flag23 = bit23

; Flag description


symbol flags24up = b3

; single bit flags 24-31




symbol flag24 = bit24

; Flag description
symbol flag25 = bit25

; Flag description
symbol flag26 = bit26

; Flag description 

symbol flag27 = bit27

; Flag description 

symbol flag28 = bit28

; Flag description


symbol flag29 = bit29

; Flag description





symbol flag30 = bit30

; Flag description



symbol flag31 = bit31

; Flag description
;symbol ww1 = w2



 



symbol wb1=b4

; two byte registers for global use (wb1-wb2)


symbol wb2=b5

;symbol ww2 = w3






symbol wb3=b6

; two byte registers for local use (wb3-wb4


symbol wb4=b7

symbol ww1 = w4


; 4 words of working registers (ww1-ww4)





; (used to pass parameters to subroutines etc) 


symbol ww1l=b8





symbol ww1h=b9

symbol ww2 = w5



symbol ww2l=b10



symbol ww2h=b11

symbol ww3 = w6



symbol ww3l=b12



symbol ww3h=b13

symbol ww4 = w7



symbol ww4l=b14



symbol ww4h=b15



; These registers in italics can be renamed to store often(fast)needed parameters
symbol spare1 = W8


symbol spare1l = b16
 
; description


symbol spare1h = b17 

; description

symbol spare1 = W9


symbol spare1l = b18
 
; description


symbol spare1h = b19 

; description

symbol spare1 = W10


symbol spare1l = b20
 
; description


symbol spare1h = b21

; description

symbol spare1 = W11


symbol spare1l = b22
 
; description


symbol spare1h = b23 

; description

symbol spare1 = W12


symbol spare1l = b24
 
; description


symbol spare1h = b25 

; description
symbol memptr = w13



; pointer for indirect ext mem addressing




symbol memptrl = b26

; low  byte pointer to bottom 256



symbol memptrh = b27

; high byte pointer to full memory
; Variables Storage Bytes 28 to 255 can be used for general variable storage

 (accessed by the peek and poke commands or indirectly via bptr

symbol variable_start = 28 
; can label variables here


symbol variable_end   = 255
; EEPROM Data Storage EPROM 255 to 0 optionally use the top bytes 1792 to 2048



  (this is pre-loaded when program is downloaded

(a safe place to store things even if 18M2 off or asleep
(if no EEPROM command is used all spare EEPROM is set 0)
(therefor 18M2 program space max is between 1792 and 2048 




EEPROM (location),(data,,,data) ; preloads data starting from top







     ; if location not specified start 0


Label:

; names a location in program space (eg goto label)

1.0  Picaxe basic learning tasks ( to be done in May - June)
4.1  Set up electronics / Picaxe solder-less prototyping panels  Done 25-26 May
[image: image36.jpg]
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 Allows any picaxe chip and or other electronic  circuits  to be wired without soldering    Check out this site  rolling your own with Picaxe 18m2,   and many links at end of this document.


This Plug on pcb provides power supply connection,  Picaxe programming serial cable connection, two LEDs, one switch and a piezo sounder
Work out how to connect digital inputs ( switches), digital outputs (LED via a 1 Kohm resistor) and analogue inputs using variable resistor ( Potentiometer)
4.2 Reaction tester ( done 25-26 May)
[image: image38.jpg]


Students to program the Battery Box  Picaxe 14M  which has red, amber green LEDs and a pushbutton switch.    This will give a signal out then time how long the user takes to react to it. Then it can be pulsed out on the sounder. (Download the river flow meter PICAXE program to help with this.  
Another example here http://picaxe.orconhosting.net.nz/reaction.bas 
Here is the program we came up with:

symbol red=C.1

symbol sounder =C.3

symbol counter=w1

symbol pushbutton=pinC.5

symbol creturn=13

symbol linefeed=10

symbol green=C.0

start: Low red


: turn red LED off





Random b0


; Get a random byte (0-255)


let w0=b0*100

; multiply it by 100  ( max 0 - 25.5 secs)


pause w0


; use this to make a variable pause


let counter=0 

; clear rection counter


High red


; turn on red LED

back:
inc counter


; increment (add 1 to) counter) 

      pause 10 


; 

      if pushbutton=1 then goto back ; repeat until pushbutton pressed 

     
sertxd ("your reaction times is ",#counter,13,10) ; print message 


goto start


; start again

4.3 Temperature Monitoring for Energy Box

[image: image39.jpg]
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Students to program the PICAXE prototyping unit to read the two temperatures inside and outside the box then data log them to the laptop every minute.  This will be used to later find out how much of the sun’s energy we can capture, save and not waste in our homes.  
This unit has been mislaid at the Kura so this can’t be done until it shows up or we build it again using our  prototyping plugboard  (June)

4.4 Pot Plant watering alarm ( Sopit and leaf moisture sensors) (May - June)
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Students to use either of the units above to make a system that will raise an alarm when the class pot plant needs watering

  Stage two will be to try to work our how we can measure leaf transpiration with our station
We have one Sensor station working with a laptop at the Kura so we can carry out some longer term experiments in June.

4.5 Experiment with  a  Piezo-electric movement detector  ( Done 27 May)
[image: image42.jpg]


A Piezo sounder plate makes use of the Peizo electric effect..  When we apply  pressure to  cause movement in a crystal substance it generates a voltage across it  ( example the lighting button on our BBQ)   The reverse also  happens if we  apply a voltage it causes movement.  In this case the sounder  converts it to sound waves.
We looked at the output of this on an oscilloscope     It actually only created a positive voltage while being forced in one direction and a negative  a negative voltage  when it was being released.  If we attached a weight to it we could perhaps use it to measure acceleration ( eg in a car or in an earthquake). Try to work out if you could use it to detect the movement of a tree as it bends in the wind,  the weight of an small animal or insect walking over it. 
4.6 Teach Picaxe how to hum our Waiata  - Hineruarangi.  ( started May 27)
[image: image43.wmf]This can be done using the  Programming Editor and Simulator on a PC without connecting to a picaxe  until its complete. See school opening video for tune

4.7  Start working out how to measure leaf transpiration
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One  Stations will be left at the kura to allow this to be logged over time o see how it might change  dependent on conditions  ( eg Sunlight, Humidity, Wind

4.8 Any other PICAXE programs people might want to try writing

5.0 Applying this knowledge to our Forest Sensor development project (June session) 
5.1 Get familiar with the Forest Sensor program.
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  Learn how software drives it

 Use it to test the hardware that has been built. 

This knowledge will allow students to think about how they might complete the calibration of sensors - 3.0 above.

5.2 Forest Sensor Software:

5.2.1 Set up calibration tables for each sensor unit

5.2.2 Set up day timer parameters

5.2.3 Set up sunset / sunrise  photocell voltage levels

5.2.4 Set up opto-transistor levels (rain and wind) shade them from sun

5.2.5 Program a 18M2 chip for each unit 

5.3 Forest Logger Software

5.3.1 Check and maximize radio transmission and range


5.3.2 Test operation of  logger  with all sensors connected

5.3.3 Test  Statistics dumping to laptop as Excel files

5.4 That instrumentation opens the door for our next research project stages  


Whirinaki water and Energy Flows.

6.0  Other related small projects to fill in spare time:

6.1  Repair damaged Savonius vertical axis wind turbine  ( to do)
[image: image46.jpg]


This ran for around 2 years but since its rotating buckets generate a lot of turbulent windflow around it, the plastic  cracked and broke in a recent storm..  Out of balance vibration and material fatigue is one of the things we must consider in such designs.  Need to strengthen and balance it.

6.2 Lower pole  for maintenance  ( done 13 April )
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 The wind speed sensor (anemometer) batteries were replaced in February but it stopped recording a few weeks later. Need to check them and terminals for corrosion etc as we had a case of a battery leaking
Need to refit both the vertical and horizontal turbines onto the pole.

6.3 Fit fans in classroom driven by wind turbines ( to do)
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 The output of our three turbines on the pole just drive LEDS now so it’s difficult to compare what energy they produce.

This project is to fix three small fans on a bracket on the wall so that their speed gives a better idea of the wind  energy  they capture;  bringing some of the outside wind energy as electric energy to blow a small wind inside.

6.4 Visit Te Whaiti Bridge to get more data  ( done 13 April)
[image: image49.jpg]


This is to make some measurements we need to complete the Whirinaki River flow logging system.  See last River flow project report
1. Work out how to fix the logger off the bridge rail 

[image: image50.jpg]


2. Measure the exact distance from our reference level (1.1 Metre) on the concrete ledge at the bottom of the bridge support pile, to the top of the handrail.  This we can put into our spreadsheet model  to calibrate the ultrasound  river level sensor and  to make our river flow calculation results more accurate.
 6.5  Weatherstation - discuss how we  investigate some unexplained UV reading peaks 
7.0  Communications Team - Sharing our project Learning  .
7.1 Capture our learning on video  ( not done this time as only had senior class)

Ours is an oral culture, so we learn best when we share our thoughts and work with others who might have a different way of thinking and skills.  

It would be great if our communications team could capture this project on video, interviewing each person to find out both what they are doing and sharing what they are learning from it.
We will need to get our Pinnacle video editing software running to create a DVD.

7.2 Completing this our project report


This document is being completed and posted on the web where other schools can access it.

This will be evidence of our work and learning.
7.3 Farewell to Reagan Eketone

  At the end of term one (April 2011) we say goodbye to Reagan who has been granted a full scholarship at St Pattrick’s Collegiate, Silverstream, Wellington.

Congratulations.  You will do well there.  Take along the good work you have done on our Kura programmes to share with them.

Remember that wherever that ladder takes you in this wide world, that your sturdy ladder base will always be home in the Whirinaki.  Its waters will always be alongside you. 

Student learning reflections:

Here each student will write a personal paragraph reflecting on the key things that they learnt in this exercise.  This can be added to throughout the project.

·  Te Ngahere – I learnt how to build a tipping bucket raingauge
·  Dallas – I learnt how to hacksaw the solar panels to size
·  Kane – I learnt how to solder wires
·  Arahia – I leant how to do wiring connections from a circuit diagram
·  Dixon  - I learnt how to cut and bend plastic sheet
·  Regan  – I  learnt how to solder wires together to make a bench power supply  

Teacher reflections:

What processes were used and what learnings stemmed from it. Also highlighting the opportunities for relating this to other areas across the curriculum  eg literacy, numeracy, technology, computing, communication, art, 

· Josie -  
· Robert – Involved with teacher assessment so could not participate this time.
· Peter –    
With this class I was not sure how much they could do in the short time available.  I perhaps started them on too many things at once. However they rotated jobs themselves so all got to do a lot of different activities and pick up skills, sharing their own learning
Apart from an overview session on the first morning and some coaching questions during the day, this work was mainly mechanical.  This built up the confidence and interest to better understand the later work which will involve PICAXE programming and more sensor design experiments and testing.
The student learning reflection done above was at the end of the day so largely described the last things done.  Next time we might instead have a mindmap on the whiteboard that students could add to anytime, a game to fill it up!

Without even consciously thinking about it, the organic and collaborative approach of the students  helped us refine the “Scrum” agile process  which  we started  started thinking about  (see page 3)  
Project Log:

1 Jan 2011 onwards
-  Proof of concept -  prototype Forest Sensor
pg

5 Apr 11

-  started this document to plan next stages

pg

12-14 Mar 20 

-  class builds other units  (part completed)

class

Planned forward

….


- Peter to complete assembly of units


pg

May dates

- class to learn more about PICAXE / Electronics
class

June dates

- class to calibrate / design sensors and more

pg

Other Student Learning Web Resources:
Weather Climate, Environmental and rainforest value research 
Our  Rainforest Value Research Program : www.whirininakirainforest.info/weather /explanation.htm 
Part of our Kaitiakitanga Program  www.kaitiakitanga.net 

Compliments Enviroschools Resources   http://www.enviroschools.org.nz/ 

Our Kura Supporting  Projects:

Project 1: Our Weatherstation installation and Energy  Study
Project 2:  Our Whirinaki River out-flow logging project  (PICAXE) 
Project 3:  Building our Forest Environment Sensing Stations (this document)

Project 4:  Rainforest watercycle flow research   future)
Electronics Learning and Sharing sites:
Learning  / Design sites:
The Blobz guide to  Electric Circuits  http://www.andythelwell.com/blobz/guide.html 


Learning Circuits (interactive) http://www.learningcircuits.co.uk/ 
The Electronics Club (resources and projects)  http://www.kpsec.freeuk.com/index.htm 

Discover circuits  - lots of designs http://www.discovercircuits.com/list.htm 

Component suppliers

Jarcar Electronics (see their catalogue)   http://www.jaycar.co.nz/ 


Surplustronics (Picaxe in NZ)  http://www.surplustronics.co.nz/shop/ 


Sparkfun ( US mail order)  http://www.sparkfun.com/   (They have a forum too)
PICAXE sites:

Picaxe UK  home site 
http://www.rev-ed.co.uk/picaxe/ 


Brightsparks Picaxe ( Andrew Hornblow – Taranaki schools site )

    http://www.brightsparks.org.nz/MentorFTP/PICAXE-08/www_help/Index.htm  
Stan Swan  Picaxe site (lots of school level projects  listed http://picaxe.orconhosting.net.nz/ 

Picaxe Forum (UK)   http://www.picaxeforum.co.uk/   

PICAXE 18M2 Chip Datasheet http://www.rev-ed.co.uk/docs/picaxe18m2.pdf 


PICAXE Programming manuals http://www.rev-ed.co.uk/docs/picaxe_manual2.pdf 

Student learning reflections:

Here each student will write a personal reflection paragraph reflecting on the key things that they learnt in this exercise.  This can be added to throughout the project.
Teacher reflections:

What Process used and the learnings that stem from it. Also highlighting the opportunities for relating this to other areas across the curriculum  eg literacy, numeracy, technology, computing, communication, art, 
· Josie Gage
· Robert Eketone
· Peter Goldsbury 


Project Log:

1 Fen 2011 onwards
-  develop prototype river flow meter


pg
17 Feb 20 

-  carry out initial study on bridge and river flows 
class 
26 Feb 

-  started this report document and spreadsheet
pg 
12 March 

- redid some measurements using the whole class     class

13 March           
- update the Excel Te Whaiti Bridge project model   pg
Intellectual Property:
This research program is carried out at our Kura to support broad student learning, longer term skill development and appropriate economic outcomes for our students  and community.

It is a local school Board of Trustees supported program that is carried out totally outside our standard Ministry of Education Funding streams.  It is project based learning and encourages “Systems thinking” that spans many NZ  curriculum areas. 
A wide range of interested local and external parties have generously provided koha in the form of time, resources, information, publicity(and in some cases direct funding)  to be important contibutorss to this program.
Sharing is one of the values that our kura holds close.   That means that our learning is freely shared on the web with anyone else in the world who is interested in using it for educational and ongoiing learning purposes.  
People anywhere who get benefit from this program  are invited to acknowledge it with a koha  (in any form) that allows us to accelerate it.   
Our kura and community objective is to have our place respected internationally as a place of rich learning based on traditional indigenous Maori values and knowledge 

All intellectual property generated by this program is protected under the provisions of  The United Nations Declaration on the Rights of Indigenous people and The Treaty of Waitangi (1840)

All intellectual property is assigned to remain for all time at the Place Te Whaiti Nui-a-Toi. Guarded by all future children’s of this place.

 © www.tewhaiti-nui-a-toi.maori.nz 
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A Basic Electrical Circuit Diagram
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