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1.0 What is a Biodigester

It is a simply a process that harnesses the natural bacteria that rot organic matter in the absence of Air.  These bacteria are called mesophiles and occur naturally in the gut of animals.  The bacteria operate at their highest rate at 35 deg C (hence the solar water requirement).  When organic matter is held in a closed vessel at 35 degC and diluted with water they proliferate and in the organic breakdown process methane CH4 and carbon dioxide CO2 is produced.  The proportions vary according to the material, for organic waste the proportion is roughly 50%/50%  
2.0 Organic Waste availability in the Lyttelton Community

What amount of organic waste is available from lyttelton homes
We started with a known statistic of 750kg per year per household of waste.  We assumed 1/3 of this would be organic matter suitable to digestion.  So we have 250kg/yr/home.
There are 1500 households in Lyttelton and 3500 people.
We also assumed 1000 homes would contribute roughly the equivalent of 1 trailer load of garden organic waste per year – 200kg

In total we worked with 1100 tonne/yr or 3 tonne per day.

3.0 What does a Biodigester system look like
[image: image1.png]3500
Homes in Lytetion

tonne liquid erilserday

Organic Waste,
Stomeiday

SRS WU [ —

BIODIGESTER TANK
600 m3
20 day retention
35deg C
15% Total Solids

I BIOGAS 55%CHA 45%C02

‘SOME HEAT for
HEATNG
DIGESTER !0 35 degC.

HEAT
From
ENGINE COOUNG

EXHAUST

CAN BE USED FOR
HOT WATER SUPPLY TO HOMES
LOGAL SWINMING POOL.

10% BIODIESEL

Co-generation Plant
Duel fuel genset

ELECTRICITY
To POWER 80t 104 Homes (2KW continuous)

ol inu\mn




4.0 System Outline:
	LYTTELTON  MICROBIODIGESTER
	
	
	
	

	TANK SIZE
	 
	 
	 
	 

	retention
	25
	days
	 
	 

	Load
	3
	tonne/day
	15.00%
	Total Solids

	Water 
	20
	tonne
	 
	 

	Tank Size
	575
	tonne
	 
	 

	
	
	
	
	

	ENERGY
	 
	 
	 
	 

	Garbage Biogas Production (organic component)
	380
	L/kg total solids
	 

	Biogas Production
	1140000
	L/day
	1140
	m^3/day

	NCV Biogas at 50%CH4
	18
	MJ/m^3
	 
	 

	Energy per day
	20520
	MJ/day
	20520000
	kJ/day

	kW continuous (heat and power)
	237.5
	kW
	 
	 

	kW electricity
	79.166667
	kW
	continuous
	38.46%

	kW heat
	126.66667
	kW
	continuous
	61.54%

	Total kW available (
	205.83333
	kW
	 
	 

	
	
	
	
	

	AVERAGE HOME POWER USE
	 
	 
	 
	 

	Average  power use
	2
	kW
	 
	 

	peak power use
	5.5
	kW
	 
	 

	Equivalent Number of homes powered
	102.9167
	homes
	
	

	Total Lyttelton Homes
	1500
	homes
	
	

	
	6.86%
	
	
	


5.0 Cost Estimate


[image: image2.emf]COST ESTIMATES

NZ$ 

Tank 600m^3 150,000.00 $              

Genset 100kW 60,000.00 $                 

Control System 40,000.00 $                 

Valving 20,000.00 $                 

Mulching Input 40,000.00 $                 

310,000.00 $              

contingency 62,000.00 $                 

Running Cost/yr

Personnel and Maintenance 100,000.00 $              

472,000.00 $              

over 25 year life 115,000.00 $               per annum

315.07 $                          per day

12.60 $                             per hour

 at generation capacity 206.00 $                          kW

generation costs 0.06 $                                $/kWh


6.0 Steps to proceed
1. Run a Micro Digester Project at the Community Gardens

2. Assess the availability of biomass from the community gardens.

3. Gain permission from the community garden Group to build solar hot water(for digester heat requirements)/digester.  
4. Involve local solar hotwater supplier to get showhome low price quote.
5. Acquire funding for solar hot water system.
6. Meanwhile plan parts and costs for micro digester.
7. Get resource consent to install test site.
8. Install digester and gas storage (initially just venting CH4).
9. Integrate gas supply to hot water backup/cooking.
10. Test gas production and assess viability for electricity generation.
7.0 Where this can lead
1. The biogas production unit is tested as a domestic unit.
2. The community garden building becomes so efficient that it produces excess energy.
3. The energy is exported to the main grid.

4. People wake up. 

5. People talk and hear about the new possibilities
6. People visit the reality and learn how to achieve it themselves

7. Larger projects unfold.

Community owned wind farms

Community owned large scale digester

Government/Council backed photovoltaic

Large scale implementation on an urban level.

Distributed Generation

Excess energy produced by domestic house owners

Homes become energy suppliers to Grid.

Too much electricity

Hydrogen production with excess electricity

Hydrogen economy – cars buses trains powered by hydrogen

Clean Water and Clean Air is produced as by products of burning hydrogen.

TO INFINITY AND BEYOND

I used to be a tree If you don’t want me Please recycle me so I can be a tree again
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Micro

		LYTTELTON

		Tank Size		400		kg

		retention		20		days

		Load		10		kg/day		33.33%		Total Solids

		Total Solids		3.3333333333		kg/day

		Garbage Biogas Production (organic component)		380		L/kg

		Biogas Production		1266.6666666667		L/day		1.2666666667		m^3/day

		NCV Biogas at 55%CH4		18.8		MJ/m^3

		Energy per day		23.8133333333		MJ/day		23813.3333333333		kJ/day

		kW continuous		0.275617284		kW

		Winter Conditions

		load temp		12		deg

		required temp		35		deg

		cv		4.2		kJ/kgK

		kJ = m * cv *dt		38640		kJ

		so heat from solar over 5 hours		2.1466666667		kW

		winter		1.5		kW/panel

		summer		2.5		kW/panel

		hot water cylinder		400		L

		temp in		15		deg

		temp out		55		deg

		heat period		5		hrs		winter

		energy		67200		kJ

		kW		3.7333333333		kW

		Total kW		5.88

		Number Panels		4





Macro

		LYTTELTON  MICROBIODIGESTER

		TANK SIZE

		retention		25		days

		Load		3		tonne/day		15.00%		Total Solids

		Water		20		tonne

		Tank Size		575		tonne

		ENERGY

		Garbage Biogas Production (organic component)		380		L/kg total solids

		Biogas Production		1140000		L/day		1140		m^3/day

		NCV Biogas at 50%CH4		18		MJ/m^3

		Energy per day		20520		MJ/day		20520000		kJ/day

		kW continuous (heat and power)		237.5		kW

		kW electricity		79.1666666667		kW		continuous		38.46%

		kW heat		126.6666666667		kW		continuous		61.54%

		Total kW available (		205.8333333333		kW

		AVERAGE HOME POWER USE

		Average  power use		2		kW

		peak power use		5.5		kW

		Equivalent Number of homes powered		102.9166666667		homes

		Total Lyttelton Homes		1500		homes

				6.86%





Cost est

		COST ESTIMATES

								NZ$

		Tank		600		m^3		$   150,000.00

		Genset		100		kW		$   60,000.00

		Control System						$   40,000.00

		Valving						$   20,000.00

		Mulching Input						$   40,000.00

								$   310,000.00

		contingency						$   62,000.00

		Running Cost/yr

		Personnel and Maintenance						$   100,000.00

								$   472,000.00

		over 25 year life						$   115,000.00		per annum

								$   315.07		per day

								$   12.60		per hour

		at generation capacity						$   206.00		kW

		generation costs						$   0.06		$/kWh






