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Heat Treatment T Historical Look

,5{1762, France: 6@ / 156°Ffor 3 d, moth ]
A 1860, England: 8C / 135°Ffor grain
A1910, USA: heat treatment of mills

A 1920, USA: 30 mills use heat in OH, PA
A1932, France: MB as insecticide

Used first247yrs ago!



History of Heat Treatments

AvMpp nQaY vdzZ 1SNJ hiI Ga
A1983: EDB banned

AMdpdpnQayY AYONBIFASR Ay
A1992: MB found ozone unfriendly

A1994: Dursban in Cheerios

A2005: MB to be phased out

A2006: MBextensionUS,Canada ?7?



Drivers - Heat Treatment (HT)?

Cconsumer
Preference

Eco- Friendly Insect
Technology Resistance

esticide -free Montreal Protocol Higher dosage,
Products US Clean Air Act Life stages?

Green IPM




Heat Advantages

Asafe: non-chemical, people-safe
AEffective: kills all life stages

AEco-friendIy: No ozone depletion, toxic
fumes, or corrosive effect

Heat treat: Facilities, Bins & Silos
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Heat Advantages

pea—— Safe
SEE > Effective

Eco-friendly

ANo evacuation of personnel
ANO Sealing (except doorways, loading docks etc.)
ASpOt TreatmentS 1 continued productivity within

plant, offices, warehouse etc.
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Heat & Insect Death

AHigh temperature;
A Deathby Dehydration (low R¥tlesiccation

AAbove 50°C/ 120 °F
A/ Sttt YSYOoONIySa avyStace
A Enzyme destruction
A Change in salt balance
A Protein coagulation
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Temperature Effects on Insects

Targeted temp. spectrun

- / 120¢ 140°F (5060°C) -
N = 140
DEATH IN MINUTES
] B 120 ~
DEATH IN A DAY Ic;L
= OWFR GROWTH I s
(D)
N MAXIMUM GROWTH 5
+—
| SLOWER GROWTH E
60 D
i o
DEATH IN WEEKS OR MONTHS = 40 E
] =
- DEATH IN DAYS, OR MONTHS IF ACCLIMATED = 20
- DEATH IN MINUTES =0
-20

Source:P. Fields, AAFC, Canada



Efficacy to Control Pests

AMBr i Methyl bromide
APH3 - Phosphine

ASF (Profume)

ACO2 I Carbon dioxide
AO3 - Ozone

Efficacy 1 function of temperature



Heat Treatment

Insects 1 lethal threshold temperatures

High Temperature
[120 - 140°F/(50 - 60°C)]

HT Process

Ambient temperature

Low Humi dity
(Desiccation/Dehydration)



Heat Vs MB - Downtime Comparison (hours)

Methyl Bromide .
Af SIt Ay T XXX pdesRal Remediation
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Plant evacuation mandatory

Athc¢! [ X40Xo0 o
Untreated areas operational







Positive Pressurization T Forced ambient air
(Patented Process)

US & Canadian Patents

A Positive pressure
wGood air distribution
OHot air is pushed into corners,
cracks and crevices

A Calculated and controlled
Infiltration (4-6 air changes per
hour)

o oo A Lower relative humidity




Re-circulating Inside Air

AI\Iegative pressure

APoor air circulation

AUncontrolled infiltration
ANo air changes

Low temperature zones
(cold spots)




Construction Heat Principles:
Make-Up vs. Recirculating

Roof Level Roof Level
140°F 155°-165°F

Mid Point
135°F

Floor Level
130°F

RECIRCULATING INSIDE AIR

1009 OQUTSIDE AIR

A Recirculating heaters promote thermal stratification and infiltration

A Make-up air heaters provide uniform temperatures, pressurize the
structure, and exhaust moisture and fumes



Steps in Heat Treatment

e )

Setup, HT, Document & Review Equipment mobilization



Realtime Wireless Temperature Monitoring

Untreated Area
(Office)

®
L = l l l Temperature transmitters




Effective Heat Treatment

HOT
Manage airflow for
Uniform Temperature Profile Pockets
Monitor Temperatures
throughout heated are

l Realtime adjustment

Realtime Wireless

Temperature Monitoring Syste ] DecumEnElen ey QL

Worker Safety & Savings
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Fig. 1: Real-time Temperature Profile
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Fig. 2: Real-time Temperature Profile




