


Optimum Volumetric Reduction and Efficiency 
Through proprietary design, the BIO-SCRU® dryer reduces biosolid volume by decreasing capacity, or pitch, at 

each stage of the rotor.  This increases loading capacity and utilizes the maximum amount of heat transfer surface 

through the length of the dryer. Biosolids are accumulated between each stage (A) of the rotor in no-pitch zones 

(B) allowing the mixing blades to homogenize particle size.  The rotor flights use wipers to remove material 

adhering to the opposing screw.  The self-clearing design of the rotors insures that heat transfer surfaces remain 

free of build-up.

Proven Technology 
At the heart of the Therma-Flite BIO-SCRU® sludge 

drying system is proven HOLO-SCRU® screw type 

heat exchanger technology. Screw type heat 

exchangers have been used in bulk processing for 

the agriculture, chemical, construction, and food 

industries for over 70 years. This versatile system is 

capable of processing everything from Apples to 

Zinc. Both reliable and customizable, HOLO-SCRU® 

equipment is the world standard in indirect screw 

type  heat exchange equipment. 

Therma-Flite’s BIO-SCRU® sludge drying system 

incorporates two HOLO-SCRU® rotors to produce 

an extremely energy efficient system with a small 

footprint. The fully-automated system requires little-

to-no interaction with the operator. The BIO-SCRU® 

dryer operation provides a continuous feed flow 

A Company With a History of Growth
Therma-Flite has a long history of screw conveyor 
technology and auger design, having manufactured 
equipment for chemical and process industries all 
over the world. Therma-Flite (then known as Christian 
Engineering) designed, built, and sold the first hollow-
screw heat exchanger in 1939 for the food industry. 
After World War II, hollow screw heat exchangers 
became more widely used in the chemical 
and construction industries.  Since these early 
beginnings, Therma-Flite has continued to set the 
standard for the heat exchanger screw conveyor 
industry. Our processors last longer, process more, 
and handle a greater variety of materials than 
any other manufacturer in the world. By using 
different construction materials, varied flight 
designs, new rotor configurations, diverse heat-
transfer mediums, and custom designing nearly 
every project, Therma-Flite has not only set the 
bar but has completely re-engineered it.

An Automated Continuous Process 
to Produce Class A Biosolids
Our patented BIO-SCRU® dryer technology 
delivers an energy-efficient, automated, 
continuous drying of biosolids.  All operating 
parameters (temperature, feed rates, 
residence time) operate under PLC control 
to maintain a constant discharge of Class A 
biosolids. Startup, operation and shutdown 
procedures are automated, and require 
minimal operator interaction.

What are Class A Biosolids? 
Class A biosolids are nutrient-rich, organic 
residual materials produced after sewage 
sludge has been heat-treated to reduce 
pathogens, and the attraction of insects and 
pests.  Once treated, biosolids are safe to 
handle and pleasant smelling.

Why Produce Class A Biosolids?
Drying eliminates the cost and environmental 
risk of land filling. Transportation costs are 
reduced by 80%.  Dried biosolids are directly 
usable as soil amendments and potting soil 
in nearby city parks, playgrounds, golf courses 
and nurseries, saving transportation and 
avoiding the purchase of chemical fertilizers. 

Why Use the BIO-SCRU®? 
For cities that have committed to environmental 
sustainability or decided, for cost reasons, to 
dry their sludge, the BIO-SCRU® is a low-cost, 
energy-efficient, small-to-medium scale system 
to continuously produce high quality, directly-

usable soil amendments.  Increased regulatory 
pressure to stop land-filling, and other unacceptable 

environmental practices has, motivated facilities to 
use the BIO-SCRU® dryer system.

into the dryer, with dry product egressing on the 

opposing side. Continuous flow processing is the 

most energy efficient drying method because there 

is no need to start and stop between batches, there 

is minimal variation in processing temperature, and 

it produces a consistent product result. The entire 

process is PLC-controlled, assuring that Class A 

requirements, as specified under 40 CFR, part 503, 

are scrupulously maintained.  

Choosing the right system for your treatment 

plant is essential to maximizing cost efficiencies,  

and delivering a positive environmental impact.  

The fully-automated, dual-rotor, continuous 

process BIO-SCRU® dryer system offers superior 

performance by delivering lower operating, 

maintenance, and utilities cost, along  with 

exceptional product quality control and safety.  

Technology that Works
Superior System  
The BIO-SCRU® dryer delivers efficient operation in a compact 

design. It dries sludges other systems can’t. The BIO-SCRU® dryer 

effectively dries a range of sludge including digested and 

undigested primary, and waste-activated.   

As is typical of most regional facilities, the 

system also dries mixtures of such sludge 

with ease. 

The proprietary BIO-SCRU® dryers’ dual-

rotor design includes self-clearing rotors 

to remove sludge that might otherwise 

bake onto the internal mechanisms 

and forms clumps. The BIO-SCRU® dryer 

incorporates mixing blades which break 

up large clumps and homogenize the 

particle size to insure that sludge is uniformly heated throughout 

the unit.      

How a BIO-SCRU® DRYER Works

The BIO-SCRU® dryer chamber is sealed under a vacuum, and 

flooded with an inert gas. The drying chamber is kept full to 

minimize air in the chamber, and maximize thermal operating 
efficiency. Its heat is generated by thermal 
fluid circulating through the hollow rotor 
flighting, rotor shaft and dryer chamber 
housing. Such heating is indirect, and 
never touches the product being heated. 
Furthermore, the BIO-SCRU® dryer 
utilizes a multi-sensing point method 
for failsafe operation. The PLC controlled 
scrubber/condenser insures that small 
particulate blow-off is captured within 
the condensation, minimizing odor and 
thermal release into the environment. All 

this adds up to a better, cleaner, safer, and more efficient choice 

for your treatment plant.  

Scrubber / Condenser
The condenser system provides the 

continuous removal of moisture 

evaporating from the biosolids.  The 

process captures particulate and 

condenses the evaporated water.

Chamber/Dryer
The dryer chamber includes twin, intermeshed HOLO-SCRU® rotors. 

In the drying chamber, biosolids are heated under slight negative 

pressure in a sealed, anaerobic environment.  The dehydrating heat 

is indirect.   Thermal fluid is circulated throughout the HOLO-SCRU® 

rotor and outer jacket of the drying chamber. 

Cooling Screw
The water-cooled screw 

r o t o r  a n d  j a c k e t e d 

housing combine to 

cool the dried biosolids  

for safe handling.

PLC Control System 
The PLC controller automatically regulates temperature, product feed rate, and drying 

time, delivering a consistent discharge of Class A biosolids (40 CFR 503). This flexible 

system handles a variety of sludges and moisture content.  Operational parameters and 

controls are displayed on a large touch-screen built into the control panel for ease of 

operation.

Feed Hopper
The feed hopper includes 

twin, intermeshed paddle 

mixers to keep the biosolids 

homogenized and break 

up bridging. This feature 

insures a consistent feed rate 

and material uniformity.  A 

screw auger located in the 

bottom of the feed hopper 

conveys the biosolids to the 

dryer.

Thermal Oil 
Heater
The thermal oil heater 

uses PLC control for 

optimal heating efficiency.  

The heat ing can be 

accompl ished with a 

variety  of energy sources 

including; waste heat, 

solar thermal, bio-gas, 

natural gas, propane, #2 

fuel oil, diesel, coal, or 

electricity.
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R e c yc l e  M u n i c i p a l  Wa s t e
into Class A PFRP Biosolids
Replacing Chemical Fertilizers

As the challenge of disposing Class B biosolids 
becomes more difficult, forward-thinking treatment 
plants seek solutions to help their communities 
become EPA-compliant and cost-effective.  Treatment 
operations are reaching critical mass: local landfills 
are nearing capacity; transportation costs and 
tipping fees continue to rise;  exposure to regulatory 
liability looms; documentation is overwhelming 
and potentially-adverse public relations events are 
around every corner.  Now, more than ever, it’s time 
to consider the BIO-SCRU® dryer, a modern, eco-
friendly, economical alternative to landfill disposal.

Utilizing proven, state-of-the-art, bulk processing 
and heat exchange technology, the BIO-SCRU® dryer 
sterilizes biosolids. This process eliminates pathogens, 
reducing moisture content and volume by up to 90%. 
The result is a Class A end-product useful in fertilizing 
parklands, playgrounds and public properties, and can 
be profitably sold as a soil amendment for agriculture. 

Until recently, the cost of this system was prohibitive 
for small- to medium-sized treatment plants. The 
BIO-SCRU® dryer makes a greener future possible 
while delivering unparalleled design and cost benefits:

•	 BIO-SCRU® dryers are built in 		
accordance with ASME codes

•	 Available in a variety of sizes

•	 Each unit is custom-built by Therma-Flite, 
a world leader in bulk processing and heat 
exchange equipment

•	 Self-clearing, intermeshing dual rotors provide 
efficient agitation, breakage and heat transfer

•	 An anaerobic drying chamber, with 
continuous evaporation and odor control, 
prevents combustion and ensures safety

•	 The entire process is PLC-controlled to 
guarantee Class A compliance, maximizing 
process automation while minimizing 
maintenance and operational cost.

Why IC Series BIO-SCRU® Dryers are the Clear Choice

IC Series Bio-Scru® Processing Capacity

Air Products
Alcoa
Allen-Sherman-Hoff
Allen Bradley Company
Allis Chalmers
Alstom Power
Amax
Amoco
Arizona Public Service
AT&T
Babcock & Wilcox
Bechtel Petroleum
Bethlehem Corporation
Boise Cascade
Bussman Corporation
C&H Sugar
Cabot Corporation
Chemical Waste Management
Chevron Research Company
Climax Molybdenum Company
Coal Technology Corporation
Combustion Engineering
Compania Minera El Indio
Conoco Phillips
Dedert Corp Thermal Processing
Denver Equipment Company
Detroit Stoker Company
Diamond Shamrock Corp.
Dow Chemical
Energy Factors
Energy Products of Idaho
Exxon Research & Engineering
Fluor Daniel Corporation
Fluor Engineering Corporation
Foster Wheeler Boiler Corp.
Foster Wheeler Energy Corp.
General Mills
Greenfield Environmental
Gulf Chemical
Gulf Coast Transit
Gulf Oil
Guntert & Zimmerman
Hershey Chocolate
Hewlett Packard
Intenco Incorporated
International Titanium
Kaiser Aluminum
Kellogg Salada Canada
M&M Mars Candy
Mearl Corporation
Nabisco
Nassau Metals
Nichols Engineering
Owens Corning Fiberglass
Patterson Equipment
Pfizer Corporation
Phelps-Dodge
Phoenix Metals
Procedyne
Proctor & Gamble
Pyropower Corp.
Rineco Chemicals
Rollins Environmental
RTI International
Solar Turbines
South Lake Utility District
Stauffer Chemical Company
Tenneco Oil Exploration
Thermal Processes
Timet Metal Corp.
Union Carbide Agriculture
Union Oil
US Bureau of Mines
Utility Engineers
Wausau Paper Mills
Westinghouse – Haztech
Westward Seafood
Wyoming Mineral Corp.
Xerox Corporation
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Here are just a few of the 
companies who have 
benefited from Therma-Flite

IC 800   				      	       
% Solids in Feed  	 12%	 15%	 18%	 21%	 25%	       
Hourly Feed Rate Drying to 75% Solids	 952	 1000	 1053	 1111	 1200	 lbs/hr
Hourly Feed Rate Drying to 90% Solids	 923	 960	 1000	 1043	 1108	 lbs/hr
Energy Utilization at Maximum Capacity:	 1	8% Solids In Drying to 90% Solids EQ Out:	   0.93 Million BTU/hr                                               

IC 1800 					         

% Solids in Feed	 12%	 15%	 18%	 21%	 25%                                        
Hourly Feed Rate Drying to 75% Solids	 2143	 2250	 2368	 2500	 2700	 lbs/hr
Hourly Feed Rate Drying to 90% Solids	 2077	 2160	 2250	 2348	 2492	 lbs/hr
Energy Utilization at Maximum Capacity:	 1	8% Solids In Drying to 90% Solids EQ Out:   2.10 Million BTU/hr                                               

IC 3600					         

% Solids in Feed	 12%	 15%	 18%	 21%	 25%                                        
Hourly Feed Rate Drying to 75% Solids	 4286	 4500	 4737	 5000	 5400	 lbs/hr
Hourly Feed Rate Drying to 90% Solids	 4154	 4320	 4500	 4696	 4985	 lbs/hr
Energy Utilization at Maximum Capacity:	 1	8% Solids In Drying to 90% Solids EQ Out:   4.19 Million BTU/hr                                               

IC 5400			   		      

% Solids in Feed	 12%	 15%	 18%	 21%	 25%                                        
Hourly Feed Rate Drying to 75% Solids	 6429	 6750	 7105	 7500	 8100	 lbs/hr
Hourly Feed Rate Drying to 90% Solids	 6231	 6480	 6750	 7043	 7477	 lbs/hr
Energy Utilization at Maximum Capacity:	 1	8% Solids In Drying to 90% Solids EQ Out:   6.29 Million BTU/hr                                               

IC 7000				    	                                   

% Solids in Feed	 12%	 15%	 18%	 21%	 25%                                        
Hourly Feed Rate Drying to 75% Solids	 8333	 8750	 9211	 9722	 10500	 lbs/hr
Hourly Feed Rate Drying to 90% Solids	 8077	 8400	 8750	 9130	 9692	 lbs/hr
Energy Utilization at Maximum Capacity:	 1	8% Solids In Drying to 90% Solids EQ Out:   8.15 Million BTU/hr                                               

IC 10,000				    	                                

% Solids in Feed	 12%	 15%	 18%	 21%	 25%                                        
Hourly Feed Rate Drying to 75% Solids	 11905	 12500	 13158	 13889	 15000	 lbs/hr
Hourly Feed Rate Drying to 90% Solids	 11538	 12000	 12500	 13044	 13846	 lbs/hr
Energy Utilization at Maximum Capacity:	 1	8% Solids In Drying to 90% Solids EQ Out:   11.65 Million BTU/hr                                            
Energy requirements are based on heat load to the dryer at 96% dryer efficiency, and do not account for inefficiencies in the thermal fluid heating and delivery system.






