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“Nothing New Under the Sun” …



“Nothing New Under the Sun” …

Physics haven’t changed! 



“Nothing New Under the Sun” …

What has changed is the 

cost of our energy … 

10% of $.85 - $1.00/ton

 is different than

10% of $4.00 - $8.00/ton !



“Nothing New Under the Sun” …

“Big Three” Energy 

Consumption Areas… 

1. Drying and Heating 

2. Storing Asphalt Cement

& Keeping Plant Hot

3. Electrical Energy Use



QIP 132 = 
Applying QIP-126 

& QIP-127

Worksheets for identifying ways to reduce energy consumption & EPD values



Areas Addressed This Talk…

1. Reducing aggregate moisture content (1% = 10%)

2. Reducing exit material temperatures (10° = 2%)

3. Reducing exit gas temperatures (10° = 1%)

4. Insulating dryer shells (save 5-7%)

5. Managing starts & stops (save 10-30%)

6. Using alternative fuels (saves $ / cleaner burn?)

7. Using more efficient hot oil heater designs (save $)

8. Employing more effective piping insulation (save $)

9. Using VFD’s & other operational & electrical 

power management techniques (save $)



Drying Cost Reduction



Stockpile Moisture Reduction

• Every 1% moisture reduction reduces fuel 

consumption 10%! 

(10-13% different energy models)



NAPA’s IS52 Study



+/-1% of Moisture = +/-10% BTU Requirement

355,300 (+30%)8% Moisture

327,400 (+20%)7% Moisture

299,500 (+10%)6% Moisture

271,600 BTUs5% Moisture

243,700 (-10%)4% Moisture

215,800 (-20%)3% Moisture

NAPA’s IS52 Study



• How can we reduce stockpile moisture?

– Allow material to dry before feeding to dryer

– Create a “solar / wind face” & feed from it

– “Stay up 12” – feed drier material

– Slope stockpiles away from feeding face

– Pave under stockpiles, plus slope for drainage

– Cover stockpiles (fine aggregate & RAP most

  advantageous / cost beneficial)

Stockpile Moisture Reduction



Managing Moisture …

• Every 1% Reduces Drying Costs 10%

• Every 1% Raises TPH Capability 13%

• Temperature Stability = Step #1 to Density Success 



Managing Moisture …

• “Staying Up 12 Inches” has a HUGE effect …



Managing Moisture …

Stone Screenings - 

A
(2.4% less up 12”)

6.44% at 

Grade

4.02% @ 12”

3.77% @ 

24”



Managing Moisture …

6.21% at Grade

3.92% @ 12”
3.87% @ 

24”

Stone Screenings - 

B
(2.3% less up 12”)



Managing Moisture …

Natural Sand

(4.2% less up 12”)

7.2% at Grade 2.97% @ 12”



Managing Moisture …

3/8” Stone
(1% less up 12”)

2.3% at Grade

1.4% @ 12”



Managing Moisture …

1/2” Stone

(0% less up 12”)

.6% at Grade

.6% @ 12”



Managing Moisture …

RAP

(0.3% less up 12”)

2.86% at Grade

2.56% @ 12”



Managing Moisture

Impact of Change 

Sand Fines 3/8” 1/2” RAP Total Moisture

First 12” 7.2% 6.3% 2.3% .6% 2.8%

Second 12” 2.97% 3.9% 1.4% .6% 2.56%

Average 

H20

5.1% 5.1% 1.85% .6% 2.68%

% of Feed 10% 30% 10% 15% 35%

Total H2O% .51% 1.53% .19% .09% .94% 3.26%

Sand Fines 3/8” 1/2” RAP Total Moisture

Feed Up 

12”

2.97% 3.9% 1.4% .6% 2.56%

% of Feed 10% 30% 10% 15% 35%

Total H2O% .297% 1.17% .14% .09% .896% 2.59%

3.26% H20 – 2.59% H20 = .67% Moisture Savings 



.67% Moisture Savings from Feeding Up 12”

 
• 6.7% (7%) Reduction in Energy Costs 

  (at 10% for every 1% moisture change)

• 8.7% (8%) Increase in Production Rate Capability
  (at 13% for every 1% moisture change)

At 250,000 Tons Per Year and $3.00 / Dry Cost 

• $50,250 per year in drying cost savings

• 6.7% less Green House Gas Emissions

• Significant improvement in EPD rating

Managing Moisture

Impact of Change 



















Drying Efficiency…



• Every 10o increase in material temperature 

results in a 2-3% increase in drying costs:

(Bumping 20º raises

drying costs 4-6%!)

Managing Material Temps



• Every 10o decrease in material temperature 

results in a 2-3% decrease in drying costs:

(Dropping 20º drops

drying costs 4-6%!)

Managing Material Temps



• 40o decrease (320o - 280o mix temperature 

results in 8-12% decrease in drying costs:

(Every 10º drops

drying costs 2-3%!)

Warm-Mix Benefit …



• 60o decrease (320o - 260o mix temperature 

results in12-18% decrease in drying costs:

(Every 10º drops

drying costs 2-3%!)

Warm-Mix Benefit …



Every 40o reduction in exit gas temperature

results in 4% fuel reduction:

(1% for every 10º)

Managing Exit Gas Temps



Every 40o reduction in exit gas temperature
results in 4% fuel reduction:

(1% for every 10º)

(260º CF dryer vs. 220º = 4% potential fuel savings)

(280º CF dryer vs. 220º = 6% potential fuel savings)

(340º PF drum vs. 300º = 4% potential fuel savings)

(350º PF drum vs. 300º = 5% potential fuel savings)

Managing Exit Gas Temps



Tackle Your Leaks First!

Leaks Mask True

Exit Gas Temperatures!

(Dryer Entries & Dryer Seals)

Manage Seals First!







Side-to-Side Exit Gas Temperature Differential 

should be 75° or less (100º pass/fail)

Managing Exit Gas Temps



• Dryer insulation can result in as much as 

10% fuel savings when the plants are run 

continuously: 

(7% is typical)

(5% is easy)

Savings with Insulation



• Starting and stopping the plant frequently, 

pushes drying costs up 20-30%

(How do we manage this?)

Managing Starts & Stops



• Starting and stopping the plant frequently, 

pushes drying costs up 20-30%

(How do we manage this?)

(Usually Project Management related)

Managing Starts & Stops



Equivalent BTUs & Costs



Equivalent BTUs & Costs





Hot Oil Heating Cost Reduction



Hot Oil Heater Efficiency Savings



Hot Oil Heater Efficiency Savings



Hot Oil Heater – Heat Exchangers
(hot oil pre-heaters)



Read from chart that difference in thermal efficiency between 70% 

and 85% is 17.65 % as follows:

•Thermal efficiency for sustained 1 million BTU / hour at 70%

 requires 10.82 gallon per hour.

•Thermal efficiency for sustained 1 million BTU / hour at 85%

 requires 8.91 gallon per hour.

•Thermal efficiency gain is (10.82 – 8.91) / 10.82 x 100 = 17.65%

Hot Oil Heater Efficiency Savings



Hot Oil Heater - Conceptual Net Payback







• Every 100’ of un-insulated heat-jacketed asphalt 

line results in $10,000+ annual energy loss if 

diesel fuel is $2.00 per gallon.

• This increases to $15,000+ annual energy loss if 

diesel fuel is $3.00 per gallon!

• Now it is $20,000+ annual energy loss with diesel 

fuel at $4.00 per gallon!

Savings from Insulating Pipe



Savings from Insulating Pipe



Assume 100’ of un-insulated 3” pipe, (4) un-insulated flanges, 
(6) un-insulated 1 ½” hot oil jumper lines

(100 x 1598 BTUs) + (4 x 1890) + (6 x 676) = 171,146 BTUs / hour

171,146 BTUs / 132,000 BTUs per gallon for No. 2 Diesel fuel = 1.3 gallon / 
hour

1.3 gallon / hour x 24 hours = 31.2 gallon / day

31.2 gallon / day x 270 = 8,424 gallon / production year

If No. 2 Diesel fuel cost $1.50 per gallon, 

this cost totals $12,636 per production year.

Savings from Insulating Pipe



Assume we insulate the 3” pipe, flanges, and jumper lines ….

(100 x 86 BTUs) + (4 x 120) + (6 x 97) = 9,662 BTUs / hour

9,662 BTUs / 132,000 BTUs per gallon for No. 2 Diesel fuel = .073 gallon / 

hour

.073 gallon / hour x 24 hours = 1.752 gallon per day

1.752 gallon / day x 270 = 473 gallon per production year

If No. 2 Diesel fuel cost $1.50 per gallon, this cost totals $709 per year.

Savings from Insulating Pipe



Savings are $12,636 - $709 or $11,000+ per year!

(Payback = Immediate / Rapid)

Savings from Insulating Pipe



























Saving Electrical Energy

Falls Into Two Categories

•Reduce your “Peak Demand” = “Demand Charge”

•Reduce your KW Consumption During Operation

(Utility subsidies are still available some markets)



Ways to Reduce “Demand Charges” 

•Do not start big motors immediately after one another

•Avoid hot starts / hot stops / “midstream” starts

•Bring motors back on line with delays after 

  hot starts / hot stops / “midstream” starts

•Talk to your control manufacturer about automating

  delayed starts on hot starts / “midstream” starts

•Apply more VFD’s as they have “power factor reducing”

  characteristics when properly applied



Power Factor Reducing Capacitors
(Saving Energy - KW $)  (OLD School)

•Reduces demand charges / power factor charges by using

  stored energy in the capacitor to start motors first

•Also discharge during operation continuously to help

  reduce KW consumption

•Are typically applied to large motors only

•Many electrical bills show “power factor” usage

•You are hoping for a high ratio or number not a low one

   (high ratio / number indicates you are using what you “reserve”)

•Payback varies based on your local demand charge



Savings with VFD’s



VFD Applications
(Saving Energy - KW $)    (NEW School) 

•VFD’s vary the “frequency” of the current to the motor

•This slows + speeds motor (fan like a damper to reduce flow)

•VFD’s use less energy to reduce flow than a damper (on fans)

•VFD’s have become less expensive last few years

•VFD’s also have power factor reducing characteristics!

•VFD’s have become a cost-effective way of reducing

  air flow vs damper on fans (reducing KW use + demand charges)

•On fans VFD’s only provide “payback” if the fan is typically

   operating below 80% (must analyze your situation)



Exhaust Fan VFD Application
(Saving Energy – KW Usage)



Exhaust Fan VFD Application
(Saving Energy – KW Usage)



VFD on Slat Conveyors?
(Saving Energy - KW Usage)

•Saves money two ways!

•VFD’s save energy and perhaps more significantly,

  reduce maintenance and wear costs!

•Slat conveyor wear is mostly “articulation” related

•Slowing slats allows them to last longer

•Fixed speed gearboxes, however, so this creates

  startup torque related issues – slat can stall if too low rpm

•Most producers experimenting with this set VFD’s

  so slat cannot be reduced below 50% speed



VFD on Dryers?

•Allows you to “over-flight” the dryer

•Higher RAP capability by better superheating

•Lower fuel consumption with less exit gas temps

•Allows you to raise gas temperature on virgin mixes

•Slowing drum reduces veil and raises gas temp

•Allows you, therefore, to manage exit gas temp to 

  reduce fuel consumption while still achieving high

  RAP capabilities when needed / maximize effeciency



Other Ways to Reduce KW Usage 

•Run only motors needed / going to be used

•LED lighting throughout (75-80% less KW)

•Cycle (electric) heat off when not needed

•Solar yard lights / solar light plants

•Light switches with motion sensors / auto off, etc.

•Moisture management / dryer management / 

  hot oil management also saves KW …



• How do you plan on implementing these 

ideas? 

• Using Field Worksheets ... 

• Distributing the new QIP-132 pub …

Energy Management



QIP 132 = 
Applying QIP-126 

& QIP-127
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