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1985: Refiner Heat Recovery 2001: #8 Boiler Heat Recovery

1991: Deink Plant Heat Recovery
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Outline

AExplanation of Direct
Contact Equipment

AMeeting Environmental
Challenges at Nippon

AMeeting Heating Needs at
Nippon

AFinal Design
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Direct Contact LLC

AFirst Installation 1985

® ADesign Challenge

I Fouling Service (Pulp & Paper)
Ground Wood Refiner

I Heat Transfer Limitations of
Traditional Designs

ABottom-Line Benefits

i 80 Million BTU/hr Energy
Recovered
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Direct Contact Delivers

A Proven Designs

A Unique (patented-
2007)
I Highly Efficient
I Non-Fouling
A Durable
Equipment
A Low Maintenance
I Trouble Free
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at and Mass Transfer Through Droplets
. One drop:

1 gallon of water
Surface area of 1.26 square feet

Two drops:
1 gallon of water
Surface area of 1.60 square feet

3 Three drops:
1 gallon of water

Surface area of 1.84 square feet

&

Four drops:
1 gallon of water

Surface area of 2.00 square feet
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