LAWPCA Open House and Workshop: Biogas

~« Introduction
— What is Biogas?
- — What can you do with it?
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Biogas: Definition

» Microorganism bacteria called methanogens
 Methanogenesis

* Microbiological overall reaction:
— Bacteria + Organics —» CH, + CO, + H, + NH; +H,S
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Biogas: Definition

* Aerobic bacteria produce about 800-1,200
Ib. of bacterial cell material per ton of
organic material.

* Anaerobic bacteria produce about 40-300
Ib. of bacterial cell mat*xl per ton of
organic material. ———
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. Biogas: Definition

» Biogas is mostly methane, CH,.

* Methane
- — naturally occurring hydrocarbon gas
- — Acommon phenomenon in diverse natural

environments

* Glacier ice, Sedimemm_
oil fields

_ — the primary component
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Biogas: Definition

Biogas

* Renewable Energy Source
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Biogas: Characteristics
-5 Biogas

« Landfill gas ~ 50% methane
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Biogas: Production Rate

Conventional mesophillic anaerobic digester gas
production rate:

12-18 CF biogas /
35 Ib. Volatile Solids Destroyed
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- Two phase thermophillic — mes:
~ digester gas production rate
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Biogas: What can you do with it?

o Combined Heat & Power (CHP) uses:

* Internal Combustion Engines
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Biogas: What can you do with it?

Non-CHP Uses:

* Injection of biogas into natural gas pipelines
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Biogas: CHP Uses

Internal Combustion Engine

— Biogas fuel is combusted in an engine resulting
in shaft work

— Shaft work turns an electric generator to

generate electric power
— High T exhaust gas flc ‘hrou’“'h at
- Recovery Unit (HRU) to capiuaeﬁe&t energy
~ — HRU typically includes a dige
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Biogas: CHP Uses

Combustion Gas Turbines &

Microturbines

— A compressor compresses combustion air to
bring it to a high pressure

— Biogas fuel is sprayed inte the compressed
combustion air and ignit

~ — The combusted high pressu S ;,ﬁ‘:' rfow
~_enters a turbine where it expa e
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_ Biogas: CHP Uses

65 KW Microturbine

3.3 MGD Airport Parkway
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Biogas: CHP Uses

Digester Gas
Treatment Skid
Boosts pressure
Removes moisture
Removes siloxane
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Biogas: CHP Uses

Fuel Cells

— Ultilize electrochemical reactions to convert
chemical energy into electricity.

— Converts clean, pressurized biogas to produce
hydrogen gas to power ‘fuel cell unit e
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‘ Biogas: Non-CHP Uses

Biogas addition to NG pipeline

- Biogas is treated to remove:
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Biogas: Non-CHP Uses

Vehicle fuel

- Biogas is treated to remove most CO,
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Is Biogas dangerous/explosive/odorous?

Biogas is essentially methane.

— Methane is non toxic odorless gas.

— Asphyxiant as it may displace oxygen in an
enclosed space.

— Biogas non methane p‘can cause odor
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How can biogas be used safely?

* Digester Gas Safety System includes

— Digester Covers to contain digester gas
— Waste Gas Burner

— Condensate and Sediment Traps
: — Drips traps control@Wma
~ —Flame arresters :

‘ ressure regulator an
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How can biogas be used safely?

Waste Gas Burner

— Reliably incinerate waste digester gas of varied
or low BTU value

— Used when other biogas utilization equment IS

shutdown.
— Automatically controls & ‘o fuel mi

— Minimizes odor, VO Wm'- ke emi S|ons
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Digester gas safety equipment

Waste Gas Burner

Digester gas supply piping

PiIOt gas piping
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Biogas: Air Regulations

Check with State Regulatory Agency

Typical contaminants of concern
Particulate Matter

Sulfur dioxides

Nitrogen diox id&_ —
Carbon monoxide
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Biogas: Summary

Biogas is predominantly a methane gas byproduct of
anaerobic digestion.

Biogas piping systems are designed with gas safety
equipment in accordance with NFPA820 to reduce
the risk for fire, explosion \ancmors,..f :
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-+ Thank you
~* Any questions or comments?
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