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FACTS ABOUT 
CARBONIZATION



FACTS ABOUT DECARBONIZATION



THE BUTTERFLY DIAGRAM: VISUALISING THE 
CIRCULAR ECONOMY

The circular economy system 
diagram, known as the 
butterfly diagram, illustrates the 
continuous flow of materials in 
a circular economy. There are 
two main cycles – the 
technical cycle and the 
biological cycle. In the 
technical cycle, products and 
materials are kept in 
circulation through processes 
such as reuse, repair, 
remanufacture and recycling. 
In the biological cycle, the 
nutrients from biodegradable 
materials are returned to the 
Earth to regenerate nature.



VISUALISING THE CIRCULAR ECONOMY: CO2



VISUALISING THE CIRCULAR ECONOMY: FERTILIZERS



VISUALISING THE CIRCULAR ECONOMY: BIOGAS



Energy within Food and Agricultural Value Chains

Source: FAO, 2011: “Energy-smart” food for people and climate – Issue Paper: http://www.fao.org/docrep/014/i2454e/i2454e00.pdf
https://energypedia.info/wiki/Energy_within_Food_and_Agricultural_Value_Chains

Energy consumption for high- and low-GDP
Energy within Agricultural Value Chains

http://www.fao.org/docrep/014/i2454e/i2454e00.pdf


U.S. Food Loss and Waste

Source: EPA. From Farm to Kitchen: The Environmental Impacts of U.S. Food Waste. 2022 



U.S. Food Loss and Waste

Source: EPA. From Farm to Kitchen: The Environmental Impacts of U.S. Food Waste. 2022 

Environmental Benefits of Reducing U.S. Food Loss and 
Waste 
• Halving U.S. FLW could achieve the following annual 

savings:
• Agricultural land: More than 300,000 km2 (75 

million acres)
• Blue water: 12 trillion L (3.2 trillion gallons) 
• Fertilizer: Nearly 290,000 metric tons (640 

million pounds) bioavailable nitrogen 
• Energy: 940 million GJ (262 billion kWh) 
• GHG emissions: 92 million MTCO2e

• Halving FLW in households, restaurants, and the food 
processing sector will have the greatest environmental 
benefits. Halving the FLW in retail and institutional 
food service (schools) will have minimal 
environmental benefits.

• Reducing loss and waste of meats, cereals, and fresh 
fruits and vegetables will have the greatest 
environmental benefits, among food categories.



ABOUT WILSON ENGINEERING 
TECHNOLOGIES

Wilson Engineering Technologies, Inc. was established in 2015 with the following major 
missions: 
 to combine achievements of education, theoretical and applied researches in 

sustainable energy technologies area for practical solutions and industrial 
application; 

 to promote multidisciplinary approach among industries and communities for energy 
emerging technologies deployment. 

Wilson's projects portfolio consists of revolutionary concepts that are cross-cutting by 
nature and commercially competitive with the potential for game-changing energy 
and financial savings across many market segments. 
Food industry represents the central point of Wilson’s RDD&D projects focusing on edible 
oils refinery, crop/grain/beans/nuts thermo-vacuum drying, mobile and stationery food 
storage facilities, advanced greenhouses fertigation and fertilizers production from 
organic and non-organic wastes, transport refrigerating systems, freezing and 
sublimation, water treatment, gas liquefaction, etc.



P&ID Diagram of the system

3D assembly model

Operating Parameters:

Working Fluid: Water
Generation Temperature: 338F (170°C)
Vacuum Level: 10.15 psi(70 kPa) 
Initial moisture: 35%
Final moisture: 12%
Drying Capacity: 10 ton/hr

Thermo-Vacuum Drying System
California Energy Commission: 2014-2019 PIER Natural Gas Funding (PIR-14-001) “High Efficiency 

Indirect- Fired Dryer with Advanced Ejector Heat Pump for Bulk Foods Processing”



Thermo-Vacuum Drying System
California Energy Commission: 2014-2019 PIER Natural Gas Funding (PIR-14-001) “High Efficiency Indirect- Fired Dryer 

with Advanced Ejector Heat Pump for Bulk Foods Processing”

Steam Generator
Rotary Airlock 

Feeder

Steam Tank

Rotary Airlock Feeder

Shell and Tube 
Heat Exchanger

Plate Heat Exchanger

Holoflite



Thermo-
Vacuum 
Drying System. 
Components



Thermo-
Vacuum 
Drying System. 
Assembly



Thermo-Vacuum 
Drying System. 
Commissioning



Thermo-Vacuum 
Drying System. 
Deployment



Water Regeneration From Flue Gas
California Energy Commission: 2016-2020 Industrial Natural Gas Energy Efficiency Grants (GFO-15-505) “CLEAR 

(Clean Liquid Water by Ejector-Assisted Recovery)”

Waste Heat Utilizing System

Flue Gas Inlet Parameters:
 Flow Rate: 1035 ACFM
 Water Content: 0.468 lb/lb_dry

Water Recovery 
ERS + Heat Rejection to Ambient - up 94% 
(102.49 gal/h)
ERS Generation Only – up to 70% (75 gal/h)

Electrical Power Consumption: 8HP

ERS Operating Parameters:
 Generation: 149 – 162 F
 Condensation: 86 – 113 F
 Evaporation: 68 – 86 F 
 COP: 0.18 – 0.5



Water Regeneration From Flue Gas
California Energy Commission: 2016-2020 Industrial Natural Gas Energy Efficiency Grants (GFO-15-505) “CLEAR 

(Clean Liquid Water by Ejector-Assisted Recovery)”



BOOSTER ENHANCED 
COOLING & HEATING
The advanced design of booster enhanced Vapor-
Compression Refrigerating or Heat Pump System is 
equipped with additional ejector compression stages 
that allow to:

 Improve system’s reliability and durability

 Increases range or condensation temperatures

 Up to 40% reduction of power consumption

 Utilizes low-grade heat (exhaust or renewable)

 Up to 5 % increases specific cooling capacity

 Up to 10% increases compressor suction 
pressure*

 Up to20% increases an overall efficiency

 Up to 50% of CO2 emission reduction



The figure represents the 
COP comparison between 
VCRS, B-VCRS and HB-VCRS. 
Assuming the maximum 
pressure ration of compressor 
equals to 6*, the highest 
condensation temperature is 
26°C (79°F).

* According to Danfoss, the higher pressure lift for TTH is up to 6.2 
https://www.danfoss.com/en/products/compressors/dcs/turbocor/t
urbocor-tth-tgh

BOOSTER ENHANCED 
COOLING & HEATING



GROCERRY 
STORE
Food storage at 0°C
Freezing chamber at -20°C
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Waste heat



94 kW at 85°C
or

47 kW at 
200°C

FOOD STORAGE
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Storage at 0°C

Solar heat



Wilson Engineering Technologies, Inc
3330, Vincent Road, Ste. I

Pleasant Hill, CA 94523, USA
Phone: +1-925-393-5413

Cell: +1-415-745-0573
Email: buyadgie@wilsonet.org 

PLEASE CONTACT US AT:

mailto:office@wilsonet.org
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