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Presenter
Presentation Notes
Goals of this presentation:  We are talking about RAP and Warm Mix, but how does this affect me?  This is to give you practical information on these subjects. 

Fifty years ago, the concentration of CO2 in the atmosphere was 0.04%.  That’s 4 1/100ths of 1%.  Today, the concentration is …. 0.04%. It doesn’t seem like CO2 would be a big deal.  But the reality is that there is a green Tsunami sweeping across this country.  Everything you hear about is green or sustainable.   We hear about “carbon footprint” and “global warming” on the news and from our politicians and lawmakers.  If you are thinking that this is going to affect our industry – you’re right: IT ALREADY HAS. 
This is not just about running more RAP and using Warm Mix.  What we are talking about are the things that we have to do to insure that this industry sticks around.  There are alternatives to asphalt (concrete). Right now we have an economic advantage and many performance advantages.  But the green tsunami is powerful enough to wash over  these considerations. 
Organizations have sole purposes of banning asphalt plants. 
WHO (World Health Organization) study on asphalt fumes due in 2009. 

Global warming has been hard to define until now… (set-up for next slide). 



Boggs Paving, Inc.
Rock Hill, South Carolina

Warm Mix Demo

October 10, 2007

= 15 000 tons
= 50% RAP @ 270°F (132 C) / PG 64-22
= Contractor has 50,000 more tons under contract
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Background

Warm Mix: mix temperatures 50-100F cooler than
conventional mix methods

Achieved by lowering the viscosity of the AC binder

Various methods: additives, additives with water,
foaming with water only, etc.

Foaming first introduced in the 1950’s

Current trends towards fuel efficiency and emissions
reductions make Warm Mix more attractive



Advantages of Warm Mix

 Economic Advantages:
— 14% reduction in fuel consumption (50F)
— Ideal for high percentages of RAP

» Ecological Advantages

— Reduced fuel consumption = reduced
greenhouse gas emissions

— No visible smoke or odor
— “Green” asphalt plants = better neighbors



Additional Warm Mix
Advantages

Less oxidation of AC

Lower plant cost ($300k - $500k)
Lower plant maintenance cost
Plant safety

Paving crew safety






No Smoke — No Smell...Why?

e Light oils are either put in asphalt or
left in asphalt during refining

e These light oils boil above 285°F

e By mixing at below 285°F, the boiling
point is never reached...eliminating
smoke (vapor) and corresponding smell


Presenter
Presentation Notes
This was obvious once the lower temperatures where reached.  At 285˚F to 290˚F, there was absolutely no visible emissions.











il bt '4 I

[
T }

NO SMOKE AT THE PAVER!


Presenter
Presentation Notes
NOTE: This page contains graphics controlled by the presenter. 
The only smoke at the paver is coming from the paver operator’s cigarette.




Presenter
Presentation Notes
Can you tell the difference?


Di-hydrogen Monoxide

Dangerous in all forms:
solid, liquid or gas

Major component of acid
rain.

Directly causes 4000

Anyone who has come into _
deaths/year in the U.S.

contact with it has finally
died.

As little as 4.9 ml
can Kkill.



Astec Multl-nozzle Device

Mixes water and AC to
create microscopic steam
bubbles to foam the AC

Water flow rate = 2% of
AC flow rate (NOT 2% of
mix!)

2.5 TPH AC per nozzle, 8
nozzles = 400 TPH mix

PLC controlled

Mix transported, placed
and compacted using
“normal” procedures



Presenter
Presentation Notes
We are not the only ones that do this… 
We are not the first to do it. 
Done with foam in place for years to refurbish low-traffic roads. 


Junction
Box

Water Solenoid
Valve

Water
Manifold

_—

AC Valve (one
of nine)

Nozzle Manifold


Presenter
Presentation Notes
This shows the solid model of the “nozzle bank” or “manifold” for a 400tph plant.  The physical dimensions of the nozzle manifold are the same for plants up to 500tph.  Units for lower production rates omit valves and blank off the holes in the AC manifold (one of these plugs can be seen just to the right of the AC valve that is identified by a callout). For example, a 300 tph plant has 7 AC and 7 water valves, a 400tph plant has 9 AC and 9 water valve, while a 500tph plant has 11AC and 11 water valves.  Wiring and solenoid air plumbing is not shown for clarity.
AC enters the single large open flange (left). 
Hot oil enters the either of the two open upturned flanges, runs the length of the “manifold” (follow the red arrows)
Hot oil jumps over to the other side of the manifold via a crossover pipe and comes back to the hot oil outlet on the other side.
When running virgin mix, nozzles open at near 50 tph intervals.  For example, at 200tph, 4 nozzles would be open.  As production rate increases and an additional valve is opened, first the water is opened for a few seconds then AC flow begins through that nozzle. 
Nozzles open starting at the furthest point from the inlet (rightmost valves shown) and continue towards the AC inlet of the nozzle manifold as production rate increases. 
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Presenter
Presentation Notes
This shows a close-up view of the end of the foaming nozzle that details the valve plunger position and the water inlet.  In all tests there have been no issues with AC clogging the water passages.  Clogging of water passages with AC remains a concern.  The control allows the operator to individually purge each nozzle using a pressure and/or a bypass alarm to alert whether or not the water orifice is clogged.  The water system is set to relieve at about 150psig.




Presenter
Presentation Notes
This is a video clip of one of the foaming nozzles ejecting foam in to a trough. This foam appears more like a jelly than the meringue look of foam-in-place.







Presenter
Presentation Notes
Water an Control Skid
1hp motor and positive displacement pump mounted on a skid.
Skid is equipped with fork tubes for handling.
Drive and switch gear are mounted on the skid. The smaller box on the side is a transformer for ancillary equipment such as a cold weather package. is where the touch panel was located for testing on the first few production units. The touch panel will be located and controlled from within the control house. 
165 gallon poly tank includes a valved outlet at the bottom (this feeds the pump), a fill valve and float that keep the tank full, and a level switch to warn the operator of a low water level.  Later models will have a black tank to inhibit algae growth. 
The black hose shown coiled up is the high-pressure water hose that will be connected between the outlet of the pump and the inlet of the water manifold.  This is the water supply line.  The water pressure in the system generally runs less than 20psig.  However, if a water orifice is blocked or if the pump speed is increased without a sufficient number of water solenoid valves open, the pressure in the water system will increase to the pump relief pressure of ≈150psig.   If there was no pressure relief, the water pump could push the system pressure to 1400 psig.  All piping on the high-pressure side of the system is designed to withstand this pressure.




Presenter
Presentation Notes
This shows the pump and water supply piping. The red hose is the supply water to the pump, the open pipe at right is the water supply that would normally be hooked up to the water supply hose.


TOUCH PANEL IN CONTROL HOUSE .
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Presenter
Presentation Notes
The control panel is touch screen and is located in the control house for retrofit PM96 and retrofit TC2 controls. From this panel, every function of the DBGreen system may be monitored and adjusted.  These adjustments include:
Water % based up AC flow.
AC flow rate at which each valve opens and closes.
Delay time between when water starts and when AC starts. 
Confirming that water nozzles are not plugged. 
Tank water level alarm to warn the operator that water supply has been interrupted.  The alarm occurs at a tank level that allows the operator to continue to run about another hour before running out of water.  The intent of this was to allow plant personnel time to reestablish water supply.
Relief alarm warns the operator if an overpressure and relief is operating. 
 This is the latest model that includes alarms on the box.  Earlier models had the alarms integrated into the plant alarms.  For ease of installation, we decided to integrate these alarms into the box with the operator panel. 
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Presenter
Presentation Notes
This screen allows the operator to determine which valve to open at what production rate. For each AC valve, there is an actuation gpm that may be modified by the operator.  Typically, AC1 through AC4 is set to 0.0 indicating that it will open immediately.  This represents 200tph of virgin mix.  To logically disable a valve, the operator sets the actuation gpm to 999.  Since AC gpm will not reach 999, the valve will never open. 
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Presenter
Presentation Notes
This is the foam control panel as it appears on the PM2 and TC2.  Here, all of the parameters are on one page.  This is not available on a standard TC2 retrofit as it requires additional programming. 
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Astec Foamed Asphalt

How much water injected per virgin ton of mix ?

y 4
2lb

3" X 33" X34


Presenter
Presentation Notes
This is a good time to show the “visual aid” cylinder. 


How much water stays in the mix?

*AC Content: 5%
*\oids: 25% (pre-compaction), 5% (post-compaction)
*Density: 110 Ibm/ft3 (pre-compaction);140 lbm/ft3 (post-compaction)

Volume of uncompacted mix (ft3/ton) = 2000 Ibm/ton = 18.2 ft3/ton
110 lbm/ft3

Of this 18.2ft3, 25% (4.54ft3) consists of air voids.

Volume of AC (ft3/ton) = 5% X 2000 Ibm/ton_ = 1.54 ft3/ton
65 Ibm/ft3



Presenter
Presentation Notes
A detailed discussion of this analysis is found in the Astec Engineering Infomemo “Green System Water Injection”. 


How much water stays in the mix is
limited by the volume of air voids.

Available volume for foamed AC (ft3/ton) :: 4.54 ft3/ton :+ 1.54 ft3/ton = 6.08 ft3/ton
|

0.016 ft¥/Ilom (ambient temperature liquid water) to 30.53 ft3/lbm
(superheated steam at 300°F)

BEFORE COMPACTION

P == == = = e

|
454 ft3/ftony = 0.149 Ibm/ton

Mass of water (lbm/ton) =
3053 ft3/bm
Mass % of remaining injected water = 0.149 Ibm/ton X 100% = 0.0075%

2000 Ibm/ton



How much water stays in the mix is
limited by the volume of air voids.

AFTER COMPACTION

Volume of compacted mix (ft3/ton) = 2000 [bm/ton = 14.3 ft3/ton
140 lbm/ft3

Remaining void volume (ft3/ton) = 0.05 X 14.3 ft3/fton =.715 ft3/ton

Mass of remaining water (Ilbm/ton) = 0.715 ft3/ton = 0.0234 Ibm/ton
30.53 ft3/lbm

Mass % of remaining injected water = 0.0234 [bm/ton X 100% = 0.0012%
2000 Ibm/ton




""Hn”"
SALLETTT)
RN



Presenter
Presentation Notes
On the drum, this is a typical installation.  However, the AC piping enters from the inlet end of the drum (atypical).  


System Costs

/4 ¢/ton additive cost:
5 ¢ per truck load
$1 for every 400 tons

Based on 0.0785 $/ft® water including sewage fee


Presenter
Presentation Notes
These costs are from Tippitt and include installation. 


What we have done to date

Installed over 100 units to create hot
foam mechanically

Stored in silo for 4 days

Produced 76-22 (Polymers) and placed at
270°F

Produced rubber mix at 270°F




What we have done to date
— Numerous Demonstration Projects

North Carolina < British Columbia
South Carolina * Ohio x 2
Tennessee x 4 < lllinois

Alabama e Maryland

Texas Louisiana
Arkansas Florida x 2

California Massachusetts
Kentucky




Mix Design Modifications

* No fines addition.

* No AC reformulation.

3 ¥
21b

| 1.3mm
 Anti-stripping agent?






Presenter
Presentation Notes
These are a series of actual questions that have been asked by Green System customers over the past year. 


o

If some of the water remains in the mix, won't |
show a high AC content?

o\

A small amount of water remains in the mix after
compaction

Theoretically, this could show up as AC content.
Maximum of 0.0012% of the water remains.

Beyond the measurement accuracy of AC content
(typically reported to the nearest 0.1%).



Presenter
Presentation Notes
See the moisture content Infomemo


Won’t the baghouse temperature be too low
when | lower mix temperature?

e

e Depends on a number of factors.

e Decreases BH temps about 35°F to 40°F (CF dryer) all
other factors constant.

e Things go better with RAP




Can coating be affected?

I
g

!
g——————————

Depends on a number of factors

Coating is affected by many factors: aggregate, mix
temperature, AC type, and/or fines content

Generally, coating decreases with mix temperature
Coating begins to deteriorate below 250 F
Good coating has been observed below 200°F

Green System has significantly improved coating if coating
Initially appeared less complete



Do I have to do anything special to my binder?
e Keep standard binder at 300 F or higher

e AC Foaming nozzles have 3/8” openings

e AC temperatures above 300°F ensure low enough viscosity
for a reasonable (<40psig) backpressure.




o

Won’t | experience a drop in mix temperature
since | am adding water?

U

e Significant temperatures drops during ordinary hauls in
moderate weather is caused by internal moisture

e Internal moisture signs: steam and water at the silo tops,
water running out of the truck beds, and a drop in mix
temperature (27 F per %2%).

e \Water remaining in the mix post compaction is 0.0012%
(0.07 F drop)



Presenter
Presentation Notes
See moisture content infomemo. 


What mix temperatures should I run?

40« 20F (virg
'210F 200 (RAP)




o

Can | run WMA produced using the Astec Green
System at higher temperatures?

OV

e There is no danger in running the mix at higher
temperatures

e Mix simply remains workable for a longer period



Presenter
Presentation Notes
Killian example.  2 hour haul time.  Mix was produced at typical hotmix temperatures to make the long transit. No issues. 


Can WMA produced using the Astec Green
System be stored?

4

e As long as the corresponding HMA may be stored
e First test was 24 hours then 48 hours
e Have stored as long as 4 days




Will rolling patterns change?

|

e Generally, crews have been able to begin rolling
Immediately.

e At some locations, less rolling was required
e Experiment. Each situation is unique.



9
Is handwork different than that of HMA?

OV

e Can be different depending upon the situation

e Cold day tight quarter handwork became difficult on one
job

e Straight pulls were no issue.



Presenter
Presentation Notes
This is based upon numerous reports from the field.  Not all have this comment, but many have. 


o

Does WMA produced with the Astec Green
System look different?

o

e Can look the same as ordinary HMA minus smoke as smell
e Can look rich (especially virgin mixes) due to film thickness


Presenter
Presentation Notes
We noticed this on the first test over at Roadtec running a virgin surface.  The mix looked so rich we had it tested – it was right on the 5.3% AC target. 


Demonstration

— On June 21, 2007, the City of Chattanooga
agreed to mill high traffic road and use
50%0 RAP @ 270°F with 64-22

"he RAP was fractionated
"he 64-22 AC was foamed

— Southeastern Materials produced and
laid the mix






Presenter
Presentation Notes
500 ton job was what was suggested.   The city took the cost savings the contractor passed along to them and had them pave 4000tons. 


Lojac Inc.

Nashville, Tennessee
Warm Mix Demo

September 26, 2007

309 RAP @ 260°F / PG 64-22
700 tons binder
700 tons surface mix

100 tons surface / PG 76-22 @ 270°F
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Lojac Inc.

Nashville, Tennessee
Warm Mix Demo

October 3, 2007

= Tennessee D.O.T. Warm Mix Test




Technology Demonstration Test Results:

Nashville Area, September 2007, Limestone

= Advera WMA

= 1150 Tons Placed
= % AC5.16 &5.28
= % Air Voids 4.7

= Density 92.7%

Sasobit

705 Tons Placed
% AC 5.14

% Air Voids 3.5

Density 91.0%

Evotherm

750 Tons Placed
% AC 5.22 & 5.36
% Air Voids 5.1

Density 91.0%

Astec Green System
775 Tons Placed

% AC 5.19 & 5.29
% Air Voids 4.0

Density 91.6%


Presenter
Presentation Notes
S.T. Wooten informed me that they do voluntary rut testing in case the state asks and/or to allay state concerns. 


Questions ?
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