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Pyrolysis Kiln Char Yield Correlation

— Correlation

Feedstock ash content = M., (%) =

y(daf) = Mysp X A X (Mash)_s

y(daf) biochar/Feedstock ash content [%m/m] (db)
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Gas analysis will be able to determine how the syngas

fits with specification for the engine including the sulfur
content, particulate and moisture as well as tars.

ENGINE SPECIFICATION 1

Limit value list

ENGINE SPECIFICATION

Methane number

Rate of Change

less than 10/min

PARAMETER

SPECIFICATION "“**

Heating value

lower heating value
Hy

greater than 4 kWh/m_?

COy per Hy

less than 10 vol%/kWh/m,®

Rate of Change

less than 5%/min

Heating Value Requirement

Refer to individual model Technical Data

Heating Value Variability ®

1. Less than 5% of nominal LHV per minute, and
2. Refer to Figure 1, if applicable, or
3. Contact Application Engineering

Sulphur content
total S

less than 2200 mg/10kWh

Inlet Gas Pressure

Refer to individual model Technical Data

Gas Pressure Range Allowed

Refer to individual model Technical Data

Hydrogen sulphide content
HoS content

less than 0.15 vol%/10kWh

corresponds to 1,500 ppm/10kWh

Inlet Gas Temperature &

1.-29° Cto 60° C (-20° F to 140° F)
2. 0° Cto 50° C (32° F to 122° F) for all 220GL models

Minimum WKI™ Value

Refer to individual model Technical Data

Chlorine content
Total CI

less than 100 mg/10kWh

Hydrogen Content Limit

1. £12 %v
2. =3 %y for all 220GL. models

Fluoride content
Total F

less than 50 mg/10kWh

H.S Content Limit

See total sulfur

Total Sulfur Content as H,S Limit 7

2792 mg/10kWh
586 mg/10kWh

£ 81 ug/BTU
£ 17 po/BTU for all 220GL models

Chlorine and fluoride content
Total Cland F

less than 100 mg/10kWh

Ammonia Content Limit ®

1. £1.4 pg/BTU
2. £0.9 pg/BTU for all 220GL models

Ammonia content
Total NH3

less than 30 mg/10kWh

Total Chlorine Content Limit

See halogenated compounds

Total Fluorine Content Limit

See halogenated compounds

Total Halogenated Compound Content as
Chloride Limit ®

1. £8.5 yg/BTU
2. 1.8 pg/BTU for all 220GL models

Silicon compounds

Total Si compounds

less than 20 mg/10kWh

Total Siloxane Content Limit *°

< 0.7 ug/BTU as total organic siloxanes

Solid Particulate Matter Content Limit ™'

. = 0.3 micron size for landfill gas
. = 5 microns size for other gases
. € 1.8 ug/BTU for 220GL models 62 mg/10kWh

Dust cantent
Total

less than 10 mg/10kWh

Grain size

3-10 um

Moisture / Water Content Allowed *

. No liquid water anywhere in the fuel system

B e (D N -

. 100% relative humidity is acceptable for engines
without a prechamber fuel system

Oil fumes

greater than C5 / less than

less than 3,000 mg/10kWh

TARS “°

greater than C10

less than 250 mg/10kWh

Liquid Hydrocarbon Content Allowed '*'

No liquids permitted

Miscellaneous '#*3'*

1. Compressor carryover oil < 1.5 ug/BTU as vapor
2. No glycol permitted

Humidity*
relative humidity ¢

less than 80 %

* at lowest temperature of the entire gas pipe system




SET UP BASED ON: European standard CEN/TS 15439L2006: Biomass Gasification —
Tar and Patrticles in Product Gases — Sampling and Analysis

A Bleed line/

Controls and measures flow rate Vent
Particle filter through sampling line
(trace heated) N
> 200° C =
" |Insulated
line
Sample point Sample
line
Aosoner® A o
350°C 1 4 A - S
Heated impinger bath Cooled impinger bath
~ 40°C ~0°C
TAR COLLECTION
GAS SAMPLING Vent

e Gravimetric Tar Analysis
¢ Moisture Content Analysis

¢ Syngas Composition Analysis
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Impinger Train
Particulate Filter

Sampling Points

Vacuum Pump
GC Gas Analyser




