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1.	Phone
	 407-886-3939 (Local)
	 877-347-4788 (Toll Free)
	 Call from 8:00 AM–7:00 PM  
	 Monday to Thursday,  
	 8:00 AM–5:00 PM Friday.

2.	Fax
	 407-886-6787

3.	Email
	 AES@AquaticEco.com

4.	Internet
	 AquaticEco.com
	 Enjoy the convenience of online  
	 shopping on our secure website.

5.	Mail
	 Mail your orders to:
	 Aquatic Eco-Systems, Inc.
	 2395 Apopka Blvd. Ste. 100
	 Apopka, FL 32703

Mail your order to the address  
above or: 
Phone: 407-886-3939
Fax: 407-886-4884

AES Workshops in Your Area!

Symbol Legend

Invented Here  - Invented Here
AES designed and developed. Our expertise backs 
these items, so you can expect better performance 
and reliability than from similar products.

AES Exclusive  - AES Exclusive
We are the only source for these products.

aes  - AES Number
This will help you estimate aerator sizing (see Tech 
Talk 84).

  - Fresh Water or Salt Water
Indicates products that are compatible with fresh 
water or salt water.

Aquaculture Duty  - Aquaculture Duty
Ultra reliable and tough enough to withstand constant 
use.

 - Warranties
Identifies the manufacturer's length of warranty.

Hazmat Air  - Hazmat Air
Hazardous Material: Air Fees Only.

Hazmat AG  - Hazmat AG
Hazardous Material: Air and Ground Fees.

CHEMICAL Waiver Form Required  -  
Chemical Waiver Form
Products with this symbol require a Chemical Waiver 
form (see p. 357). These products are not FDA 
approved and may be used with ornamental, aquarium 
and bait fish but not with fish that could be used for 
human consumption.

TF  - Tech Favorite
These products are highly recommended by our 
technicians.

FD  - Factory Direct
These products ship directly from the manufacturer. If 
the item is over $200 and you are paying with a credit 
card, we'll charge the credit card for the merchandise 
amount at the time the order is placed. Freight will be 
billed later.

Five Easy Ways to Order

For International Orders

Did you know Aquatic Eco-Systems offers technical workshops?  
We will host your team at our facilities, or the AES technical 
staff of aquaculture engineers (PE), wastewater engineers  
(PE) and biologists will bring their expertise right to your 
doorstep—worldwide!

Obviously, complex systems like recirculating aquaculture and 
aquarium life support cannot be taught in a one-day workshop.  
So we provide hands-on activities that clearly demonstrate key 
principles and concepts. Standard cost per person is typically  
$120 for our 1-day workshops with 15 participants.

If you would like a workshop in your area, call 877-347-4788  
or email your request to AES@aquaticeco.com. For more 
information, call customer service and request a brochure 
describing our standard workshops (see topics below).  
AES will also develop custom aquatic workshops to meet  
specific needs.

• Recirculating aquaculture system design.

• Aquarium life support systems design.

• �Education curricula (embryology, water chemistry, hydrology, 
animal husbandry, etc.) and lab facilities.

• Aquatic research system LSS and aquatic lab animal husbandry.

• Lake and pond aeration system design.

• �Aquaponics (system design, aquatic animal selection and plant 
selection).

• Gas transfer (aeration, oxygenation, ozone and degassing).

• Live feed production.
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16 Lake & Pond
Tech Talks

Water Flow and Turnover Rates in  
Bubble Plume Aeration Systems
Bubble plumes, unconfined airlifts or non-ducted aeration systems have been 
studied for many years in a variety of applications. These systems have been 
used for lake and reservoir destratification, gas transfer and reaeration,  
bubble curtains for prevention of ice formation, containment of water quality 
contaminants (phytoplankton and suspended solids) and ocean sequestration 
of carbon dioxide. 

Common to all of these applications is the difficulty in predicting water flowrates 
and lake or pond turnover rates. This is because of the complex interaction of 
limnological and climatological conditions. Weakly stratified conditions will affect 
water flow differently than strongly stratified conditions. The temperature, solar 
radiation and wind speed also affect the water flow patterns in bubble plumes.

The flowrate of unconfined systems can be quantified, either by measuring the 
time required to destratify a large lake-like impoundment or by taking direct 
measurements of their flowrate. Researchers have shown that water flowrates 
in bubble plumes will vary depending on gas flowrate, lake stratification and 
weather conditions. There are several types of flow patterns generated,  
which can be described as Types 1, 2 and 3. The figure below shows the 
three flow patterns.

In unconfined bubble columns, air is forced through diffusers at the lake bottom. 
As the bubbles rise to the water surface, water is entrained (carried with the 
bubbles) in a mixture of bubbles and water. This rising bubble plume carries 
deeper water that is colder and heavier than the water above. The plume will 
rise until the negatively buoyant water is no longer entrained. At this level, 
water within the bubble plume is detrained (ejected) or peels off. The bubbles 
continue to rise and entrain more water. The detrained water will sink to a level 
of neutral density and then spread out horizontally away from the bubble plume. 

In the case of a stratified lake, the buoyant plume will rise to different levels 
before water is detrained and moves out horizontally. This will vary depending 
on the degree of stratification as shown in the figure. 

Because of these complications, it is difficult to describe water flowrates from 
bubble plumes without complex limnological and climatological input data. 
Several researchers have used sophisticated water quality models to describe 
bubble plume behavior in different applications.

Some manufacturers have placed their diffusers in a draft tube to determine 
the water flowrate. However, using a confining tube will affect the velocity and 
flowrate (causing a "chimney effect"), making the diffuser appear to perform 
better than it does. Others have completed flowrate testing in tanks or 
containers where walls and boundaries affect the results. These methods of 
testing are so unlike the actual conditions of unconfined bubble plumes that 
the results should not be used to predict flowrates in an open water body and 
should not be used in making comparisons between diffuser systems. 

At present, there is no way to accurately compare different unconfined bubble 
systems because there is no standardized method of testing to evaluate water 
flowrates. Turnover rates are especially difficult to calculate and, until a standard 
measurement is established, should never be used as a basis for system sizing. 
Without a standard method, there is no way of comparing water flow and 
turnover rates for competing systems. What is clear is using confined flow or 
flow in a ducted system is not an accurate method of describing flowrates in 
unconfined bubble plume systems. 
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Type 1 Type 3Type 2

Subsurface 
Peel

Don't see what you're looking for? 
Find all our products at AquaticEco.com.

Lake Aeration 
It takes a lot more than bubbles to do it right...
It takes know-how and a properly-sized Great Lakes® aeration/  
destratification system.

Most lakes cover vast areas and contain millions of gallons of water with a 
biochemical oxygen demand (BOD) of 10 mg/l or less. So a few random air 
bubbles rising from the bottom just aren't enough to satisfy a lake's need for 
oxygen. But, use that same small volume of air to induce a significant rising 
current, and you have an extremely efficient lake aerator!

Aquatic Eco-Systems' synergistic airlift diffusers are designed to lift and 
circulate huge volumes of water, bringing life-giving oxygen from the surface  
to the bottom. These unique air diffusers were specifically engineered to 
cause an upwelling current without turbulence or bottom erosion.

The 4-sq.ft. diffuser assembly creates a vertical current using the rising force 
of air, moving low oxygen water up from the bottom and eliminating stratification. 
Hundreds of man-hours have gone into the development of this technique, 
including underwater dye-flow studies and destratification experiments.

The system is simple, safe and virtually maintenance free. It's the most 
effective lake aerator made! As little as 3/4 horsepower can be used to properly 
aerate a eutrophic 10-acre lake! 

Technically Speaking
• �When oxygen levels are low, you can expect transfer performance of more 

than 10 lbs of dissolved oxygen per horsepower per hour! (Pumps, fountains 
and "air bubblers" are typically less than 2 lbs per horsepower per hour.)

• �Bubbles expand and spread out as they rise. The column of water entrained 
within the bubbles from a synergistic diffuser rises at about a foot per 
second, moving 2,000 gpm from the area above the diffuser (a drilled pipe 
diffuser with the same air volume would move only about 200 gpm).

• �The surface boil—created by the kinetic energy of the rising water—rises 
approximately two inches above the surrounding water level. From there,  
the water rushes outward until its energy has dissipated, sometimes traveling 
more than 100 feet, depending upon temperature, surface tension and wind.

• �The lake surface tension is ruptured in the boil area. Supersaturated gases, 
including carbon dioxide and hydrogen sulfide, escape from the bottom 
water, and oxygen is absorbed.

• �There's no danger to swimmers, boaters or aquatic life—even a marking 
buoy is unnecessary. And, like hundreds of others, you'll enjoy watching the 
surface "spring" boils. There is no electricity in the water.

• �It's best to install the system prior to stratification. If the volume of anaerobic 
bottom water is greater than 1/6 of the lake's total volume, contact AES for 
start-up instructions.

• �Every lake is different. An AES aeration specialist will be happy to assist  
with equipment selection and system design. We'll need to know the lake's 
shape, size, depths, history, bottom type, water source, flow, etc. Call for  
a sizing form or you'll find one online at AquaticEco.com.

Tech Talk 36

All diffusers need maintenance, even ones with rubber membranes.
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