
Introduction of New Concept of CCU Technology for Smart Farm 
Network Model based on CHP(Combined Heat and Power)
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Needs: Climate Change & GHG Reduction 



[Fig.] CO2 Fertilization based Poly-Generation System (Source: GE)

[Fig.] Effect of CO2 Fertilization on Crop Yields

[Fig.] CO2 Fertilization with CHP 

Needs on Business: CCU on Smart Farm 



Pipe network for supplying CO2 to Green 
House

 400,000 tons of CO2 (annual)
 500 Greenhouse (annual)
 2,000 Hectares

Connected Network is required!!

Business Target : Smart Farm Network



Gaseous CO2 : Capital Costs Increase by extra pipe implementation, Blowing Power 

Liquid CO2 :  Cost for CO2 compression beyond 50 bar, Capital cost for high pressure pipe

 Not Adequate for long distance CO2 transportation at the moment…

 Gaseous CO2 vs Liquid CO2

Aqueous CO2 solution

 Co-transportation of CO2 with Hot water (or Chilled water)

Approach…



Approach : Co-Transportation of CO2 & Heat

 Aqueous CO2 Solution Transportation via Pipe Network



 CO2 Pipe Network (Liquid Phase, > 50 bar)

Competitors and Competitiveness



Status of the patent
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Technology Development and Verification



Protective layer of corrosion

- Super-hydrophobic coating

- Reduce friction

- Anti-corrosion of CO2

PEX pipe
(No Corrosion)

Mid&Small Scale Network

Large Scale Network

Technology Development and Verification
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Greenhouse Development Stage by HVAC



Competitiveness : CO2 fertilization cost down

Windows Open&Close
(CO2 Supply Cost)

Almost Closed GH
(CO2 Supply Cost Reduction&

Productivity Up)

TiO2 SEM image(1µm)
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The Technology: Smart HVAC System for A.C. Greenhouse
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Photocatalytic Process(Nano Scale Coating of TiO2)



Benefits & Business Target
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Benefits: Business Model
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200평

 항균성 : 온실 공기 중 병균 (3.2log/h) 

 제습성능 (1.23 kg/m2h):

- 벽체 모듈 당 면적 = 3m2 

- 벽체 모듈 당 제습성능 = 3.7kg/h
- 200평 온실 제습성능 = 3.7(kg/hᆞ개) ⅹ 140(개) = 518kg/h
- 제습기준 : 27gr/m3(@ 32oC RH80% ) - 10.9gr/m3 (@ 24oC 50%) = 16.1gr/m3

- (200평 온실 체적 =3,305m3 /  수분제거 필요량=3,305Ⅹ16.1/1000= 53.29 kg
- 약 10분 이내로 RH 30% 저감 가능 (ΔT=8C)

 CO2 Self-Generation (3.0 g/m2h):

- NTiO2 : TiO2 가 없는 대조군 생존 세균 수
- N2controrl : TiO2 적용시 생존 세균 수
- NTiO2 = 10A Ⅹ N2controrl = 103.2 Ⅹ N2controrl = 1,584 Ⅹ N2controrl 

- 1,584분의 1로 세균 감소

- 벽체 모듈 당 면적 = 3m2 

- 벽체 모듈 당 CO2 생산 = 9g/hᆞ개
- 200평 온실 CO2 생산 = 9g/hᆞ개 ⅹ 140(개) = 1,260g/h =1.26kg/h
- 200평 온실 체적 = 3,300m3 (H=5m) 
- 1ppm(CO2)=1.8mg/m3

- 1260000/2300 = 380ppm/h

기술적용 효과 분석: 이전 기술의 우수성

이전기술 개요도(출원: 10-2017-0142689)


