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 Thunthawee  Mongkolsangsuree  2012: Physical Possibility and Feasibility Study 
 of Urban Farm in Vacant Office Space.  Master of Architecture (Building 
 Innovation), Major Field: Building Innovation, Department of Technology Building. 
 Thesis Advisor: Associate Professor Pasinee  Sunakorn, M.Arch.  92 pages. 
 
  
 The concept of Vertical Farm invented by Dr Dickson Despommier aimed to 
resolve food deprivation and to reduce the actual field area for farming.  Not only 
producing food, but the building will also utilize the waste product from the city as its 
energy.  However, such building can hardly be built in Bangkok metropolitan area due to 
the price of the land.  Therefore, this research is aiming to apply this concept to the 1.2 
million square-meter unused spaces in the rental buildings in Bangkok. 
 
 The goal of this research is to find the appropriate agricultural system to Vertical 
Farm in Thailand, studying the physical possibility of planting in the building and 
analyzing the value of investment in farming of the case study building.  The research 
includes investigation of hydroponics system in Thailand and case study from abroad, to 
propose the design of system for planting in building, choosing the appropriate building 
for case study, design layouts, cost estimation and lastly analyzing the profit of the end 
products. 
 
 The result shows that NFT (Nutrient Film Technique) system is the most suitable 
system of planting in the building, producing 16 times outcome more than normal 
farming.  This is mainly because of multi-level allocation. The system and environment 
could support planting in the building. The result also shows that with the area of 1,116 
square-meter, vegetable can be produced up to 7,000 kg. per week. The project of 
urban farm, with retail option low marketing risk. Its net profit is 13.8 million baht per 
year or 21.8% , invested 16.5 million baht , breakeven point at 36.5% and the payback 
period is at one year and one month, which is appropriate for investment.  
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DFT 
Deep F low Technique 

DRF 
Dynamic Root 

Floating 

Organic Substrate Inorganic Substrate 
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 5.  NFT 

NFT  

 

 6.  NFT  

 

 NFT (Nutrient Film Technique) 

 

 

 (  2-3 )  5-35 .  5-

10 .  5-20 

 1-2  

 80-200  PVC 

 ( , 2548) 

 

 

  NFT 

 

 

 1.  5 

 (  5 ) 

 NFT

 

 

 2.   

 

 3.  

 

 4.  
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 5. ,  

 

 6.  

 

 7. 

 

 

 8.  

 

 9.  

 

 

 10. 

 

 

 11. 

 

 

  

 

 1.  

 

 2.  

 

 2.  

 

 3.   
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 , 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

( ) 
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 1.  

 

 2.  

 

 3.  

 

 

 

 

  (Break-even Analysis) 

 

 

 

  Q  =    F   

    P – V 

  Q =   

  F =  

  P =  

  V =  

 

 

, , 

 ( , 2553)  

 

 

 

  (PasonaO2)  

 1 
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 2009  , 

 ,  ,  ,  100 

 LEDs  High Pressure Sodium 

 3  

 100%  

 

 

 4   

 

:  Pasona Urban Farm (2011) 

 

 

 2,000 

 1 

 3-9 

 ( Pasona Urban Farm, 2011 ) 
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 5   

 

:  Pasona Urban Farm (2011) 
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1.  3  

 

    1)  

 NFT 

 

 

 2) 

  

  

  

 3) 

 

 

 4)  

  

 

 

    

 3 , 

 

 

2. 
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 1)  

 

 2)  

 

 3)  

 

 4)  

   

3.   

 

 1)  

 

 2)  

 

 3)  

   

4. 

 

 

 1)     

 

 2)   

  

 

 3)   

,   

 

 4)  
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5.    

( . , . . 4) 

, 

 

 

 1)  

 

 2) , ,  

 

 3)  

 

 4)  2 

 

 

 

 

 

6. 

  

 

 1)    

  

 2) ,  

 

   3) -

  

 

 4) 

 

                    

     5)  
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1.  3 

 

 

  

 

  7 . . 2554 

  

  NFT (Nutrient Film 

Technique)  39  18 

 

 

 

 6   

 

  200  2  

 2 

 

  

 1.   1  

 2.  1   1  

 3.  2   2  
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 4.    12  

 

  200  

-

 NFT   

 

 

 7   

 

  

 

 1.  2  

 4:1 

 ½ . 

 3  

 1  

 
 

   



20 

 

 8   

 

 2.  1  EC 

 0.6  1  

 

 

 9   2  

 

 3.  2  EC 

 1.2  2  2  5.0 

 

 

  4.  ( ) 

 EC  1.8-2.0  3 

 20  4  1  
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 1   

 

   1  2  

 1  1  2  2  

EC  0.6 1.2 1.8 

     

  1  2  12  

 

  NFT 

 1 

 1   ,  2 

 2  2  10  

 2  1 

 4  2  2 

 8  12 

 6 

 1 

 12  
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 10   

 

  6 

 4  1,600  320 

 100 

 2 

 6 

 6  6-7  

 10%  

 

  1  400 

 80 

 40-50 

 NFT  40-50% 

 

 

 

 

 

 2 

 2 

 

 A 

 C 

 B 
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 11   

 

 

 , 

 

 

  

 

  7 . . 2554  

 

 

 DRFT 

 

 

  

 

 1.  1   

 2.  3  3  1  
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 3.  ( )  2  6 80   

 4.  

 5.  3  

 

    

 

 

 12   

 

  DRFT  

 

 1.  

 2-3  (  1 ) 

 2-3 

 3  

 

 2. 

 60% 2 -  3-4  
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 13   

 

 3. 

 

 

 

 14   DRFT 
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 15   

 

 4. 

 3,500  6,000 

 (  EC)  PH 

 5-7  3-4 

 14-15 

 

 

 

 16   
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 5. 

 8-14  

 

 

 

 17   DRFT 

 

 

 2  

 17

 DRFT 

 DRFT 
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  22  2555 
 

  “ ” 

 15  4 

 

DRFT  EVAP  

NFT  NFT 

 

 

 18   EVAP  

 

  EVAP  30 x 30 

 (  5 . )  6  10  12  

 (  12 . )   24  6  12  

 7,200  2  EVAP 

 EVAP 
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 19   EVAP 

 

  NFT 

 3  10 

,  15  15  40  42 

  

 

 

 20   

 

 

 ,  , 

 “ ” 

-2  90-120 .  
 



30 

 2   3  

 

   

 

 

 

  NFT DRFT NFT  EVAP 

  /    /   

   42    5  

 6  

40  

   ( . . ) 800 - 900 

  (  ) 1,600 0 3,600 

  ( . ) 100 - 90-120 

 

  NFT 

 

 

 1)  NFT  DRFT  NFT  DRFT 

 NFT  DRFT 

 NFT 

 DRFT  

 

 2)  NFT  NFT 

EVAP  

 

 3)  NFT  ( , 

2548) 

 

 4) 

 17  2555  90  

40-60  ( , 2555) 

 

 5)  
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2. 

  

 

  (Hydroponic 

Vertical Farming   Indoor Hydroponic Farm) 

 20 , 

 8% ,  

 (VertiCrop, 2011) 

 

 

 21   Indoor Hydroponic Farm 

 

: VertiCrop (2011) 

 

  PlantLap 

 LED  (GOOD Worldwide, LLC., 

2011) 
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 22   LED-lighting-systems  

 

:  PlantLab (2010) 

 

  3 

 NFT 

 

 

 2.1  NFT  

  

  

 

 

      1)  5 .

 6   2 

2  

 (EC)  0.6  

 

      2)  10 . 

 10 . 
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 2-3 .  (EC) 

 1.2  6-8   2  

 

 

 

  23    

 

      3)  20 . 

 20-30 .   (EC)  1.8-2.0 

 6-8  2  

 

 2.2  

 

  

 10 . 20 . 

 

 

 

 10 .  20-25 . 

 40 .  

 (LED) 

 20 .  40 . 

 5  2.0 . 
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 2.3   

 

  NFT 

 

 

     1) 

 

 

 

 

 24    

 

:   (2555) 

 

     2) 

 2.5  

 

     3)  

-  (Modular System)  
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  3   

 

 1)  

 2)   

 3)  

 

  

 

 

  

 

 1)  1.00 .  1.00 .  5 .  

3.0 . 

 PVC  400 

 
 

  

 25   50x50 . 

 

:  (2555) 

    

 2)  20 . 
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 2,000  5  1  1.00 .  1.00 . 

 2.00 .   
 

 3)  

 1  LED tube 

 60 .  ( , 

2553) 2   

 

 

 26   
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  UPVC  10 x 5  

 10 .  

 

 

 27    PVC  

 

:  234  ( 2554 ) 

 

 1)  1.00  2.00  

 2.00 

 2.5 

 8-12  

 

 2)  1.00 .  10 .  10 . 

 1  10  2.00 . 

 10 .  20  200  

(  20  10 )  

 

 3)  40 .  

2.00 .  5  20 .  

 ,  LED tube 

 ( ) 

 1,000  (  200  5 ) 
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 4)  UPVC 

 2.5 x 2.5 .  1.2 . 

 

 

 5) 

 LED tube  1.2

.  ( , 2553)  2 

  10  

 

 

 28    

 

  

 

 

 

 

 1) 

 1.00 .  2.00 .  2.0 . 

 

 

 2)  20 .  5  
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 10  50  

 

 3)  40 . 

 1  5  

 250  

 

 4)  
 

    

 29   

 

  1,000 

 250  :   1:4 

 400  8 

 5  

2,000 

 :  :  

 1 : 2 : 8 
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 3   

 

    

  x x   ( . ) 1.0 x 1.0 x 2.0 1.0 x 2.0 x 2.0 1.0 x 2.0 x 2.0 

 (  ) 5 5 5 

 ( . ) 5 10 20 

 ( . ) 20 40 40 

 (  ) 400 200 50 

 2,000 1,000 250 

 

   

 

 1) , , 

 

 

 2) ,  

 

 3)  

 

 4)  

 

 5)  

 

 6)  

 

 2.4 

 3  2 

 2,000  2  (  2,000 ) 

 1,000 
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 4   

 

    

  x x   ( . ) 1.0 x 1.0 x 2.0 1.0 x 2.0 x 2.0 1.6 x 3.0 x 2.0 

 2,000 1,000 250 

 (  ) 1,000  1 2 8 

 (  ) 2,000  2 4 16 

 

  1,000 

 2,000 

 1,000  2,000 

  
 

 5   

 

    

  x x   ( . ) 1.0 x 1.0 x 2.0 1.0 x 2.0 x 2.0 1.0 x 2.0 x 2.0 

 ( . .  ) 1.00 2.00 2.00 

 2,000 1,000 250 

 1,000   

 (  ) 1 2 8 

 ( . . ) 1.00 4.00 16.00 

 21.0 . . 

 2,000   

 (  ) 2 4 16 

 ( . . ) 2.00 8.00 32.00 

 42.0 . . 

 

 , 

, 
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3.  

  

 3.1  

 

  3 

  

 

     1)  

 

     2)  

 

     3)  

 

  NFT 

 

 

 

-  (5-20 ),  (20 ) 

 3 

 
 

 1)  5 – 20    60 .  
 

 2)  20   140 .  
 

 3)  ( )   30 .  
 

 

 NFT 
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 3.2  

 

 

 

 5  8-10 

 EVAP 

 5  5 

 EVAP 

 

  100

 

90-120 

 100 / . 

 

 

4.  

 2  3  

 

 4.1 . . 2522 

. . 2544 

 (Live 

Load)  250 . . . . ( , 2553) 

 

  

 4.2  

 

 

 ,  LED  
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 2.00 . 

 
 

 4.3  

 

  

, , 

 

 

    

 , 

 ( ) 

 

 

 

 

4.4  
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 6   

 

  NFT 

 

 

NFT 

 

EVAP 

 

 

 

 

  30 °C 

 

 

 25 °C 18 °C - 25 °C  25 °C 

 60-70 % 

 

 80%  60-70% 

 

 

 

  NFT  

 

28°C-35°C  NFT  25°C 

 18°C-25°C 

 30 °C 

 EVAP  NFT 

 

 

 

  

 

5.    

( . , . . 4) 

 , 

 

 

 5.1  (United Center Building)  

 (CBD), 
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 4  

 

 

 30   

 

: www.ucbuilding.com  

 

 5.1.1  

  

 . . .  

. -  2 . .

. .  

,  , 

 ,  , .  , .  
 

 

 31     

 

: www.ucbuilding.com  

 

 



47 

 5.1.2  

 

  1,500   

 

 

 32   

 

: www.ucbuilding.com  

 

  2  

 

 

 33   

 

: www.ucbuilding.com  

 

 5.1.3  

 

 -  1,500  

 -  24  

 -  22   

 -  
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 -  Centralized chilled water air conditioning system 
 

 

 34   

 

: www.ucbuilding.com  

 

 5.1.4  16-47  Medium 

Zone  16-29  High Zone  30-47  8  

 

 

 35   

 

: www.ucbuilding.com  
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  4  Medium Zone 

 132, 186, 376  472 . . High Zone  226, 

186, 376  472 . .  

 

 

 36   Medium Zone 

 

: www.ucbuilding.com  

 

 

 37   High Zone 

 

: www.ucbuilding.com  
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 -  620 . . -  7:00-

18:00 .  

 -  

 -  1  100 . . 

 -  3  

 

   5.2  ,   

 

  Medium Zone  Medium 

Zone  High Zone, 

,   

 

 Medium Zone (  16-29 )  4  132 . ., 186 

. ., 376 . .  472 . . 

 2  3  132 . . , 472 . .  1,166 

. . ( )   

 

  :  :  = 1: 2 : 8 

   

 

 

   

 38   132 . . 
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 39   472 . . 

 

 

 40   1,166 . . 
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 7   3  

 

    

  x x   ( . ) 1.0 x 1.0 x 2.0 1.0 x 2.0 x 2.0 1.0 x 2.0 x 2.0 

 ( . .  ) 1.00 2.00 2.00 

 2,000 1,000 250 

 1,000   

 (  ) 1 2 8 

 ( . . ) 1.00 4.00 16.00 

 21.0 . . 

 4,000   1  132 . . 

 (  ) 4 8 32 

 ( . . ) 4.00 16.00 64.00 

 84.0 . . 

 42.0 . . 

 6.0 . . 

 14,000   2  472 . . 

 (  ) 14 28 112 

 ( . . ) 14.00 56.00 224.00 

 294.0 . . 

 168.0 . . 

 10 . . 

 35,000   3  1,166 . . 

 (  ) 35 70 280 

 ( . . ) 35.00 140.00 560.00 

 735.0 . . 

 396.0 . . 

 35.0 . . 
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  NFT  

3  

 

 8   

 

 

( . .) 

 (  )  

 

( ./ . .) 
   

 

. 

 

132 4 8 32 4,000 800 6.06 

472 14 28 112 14,000 2,800 5.93 

1,166 35 70 280 35,000 7,000 6.00 

 

 

 6.06 . . . 

 132 . .  5.93 . . .  2.2 

% 

  

  

 1)  
 

 2)  
 

 3)  
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 5.3  

 

 

 41   

 

  2   
 

 1) 

, 

,  
 

 2) 

, Supermarket  Max Value, Golden Place   

 

  200 . 

 3  
 

 

 

 

 

 

 

 

 



55 

 9   
 

   

( .  ) 

  

 20  2 280 

 2 60 

   

 20  1 140 

  

 20  8 1,120 

  

 20  7 980 

  

 20  4 560 

 3 90 

  

 20  5 700 

 7 210 

   

 20  4 560 

 6 180 

 4,880 

 

  4,880 .

, 

 7,000 .  (  1,166 . .)  
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 42   

 

 

 43   

 

6. 

  

 

 6.1  3  
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 10   3  

 

 S M L 

 ( . .) 132 472 1,166 

  

 4,000 14,000 35,000 

 

(5 ) 

800 2,800 7,000 

 114.28 400.00 1,000.00 

 

(365 ) 

41,712.20 146,000.00 365,000.00 

 

  3  

 

  A 

 

  :  

  :  

  15  

  100 .  

105  

  100% 

 

  B 

 

  :  

  :  

  15  

  110 .  5% 

,  80% 

 20%  55 .  
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  C 
 

  :  

  10%  

  :  

  : supermarket  

  15  

  400 .  650-790 .(

 50 ) 

 

  320  

20 % ( ) 

  1 = 60% ,  2 = 80%  3 = 100 

 

 44   

 

 45   (  50 ) 
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 46   Supermarket 

 

  A, B  C  

 

 11   A , B  C 

 

  A  B  C 

    

 

    

   Supermarket 

 

 

 

 

  

 

  

100 . 

 

 

100% 

 

110 . 

 

80% 

 

 

55 . 

 

20% 

 

320 . 

 

 

 1 = 60% 

 2 = 80% 

 3 = 100% 
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 6.2 , 

 NFT  3  S, M  L  

                       

  

 

 1)  (Investment Costs)  

 

    - , , 

 

 

    - ,  

  

 

    - , ,  

 

 

   2” x 2”  1.5 .  6 . 

 500  ( . , 2554) 

 

 

 12    

 

 

x x  ( . ) 
 

1.00 x 1.00 x 2.00 

  

1.00 x 2.00 x 2.00 

 
1.00 x 2.00 x 2.00 

 (  ) 5 5 5 

 (  ) 5 7 7 

 (  ) 2,500.00 3,500.00 3,500.00 

 

  100 x 50 .  6 

 6  

750  (  234 , 2554) 

 2.00 .  250   
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  1.00 x 1.00 . 

 50 x 50 .  310  ( , 2555)  1 

 50 x 50 .  4  

 

 13    

 

 

x x  ( . ) 
 

1.00 x 1.00 x 2.00 

  

1.00 x 2.00 x 2.00 

 
1.00 x 2.00 x 2.00 

 (  ) 5 5 5 

 20   

 (  ) 6,200.00   

 (  )  10 5 

 (  )  50 25 

 (  )  12,500.00 6,250.00 

  4,160.00 4,160.00 

 

  LED  1.2 . 1  

 LED  0.6 . 1  LED  0.6 . 2 

 1.2 .  3,600  0.6 .  2,300 

 ( , 2554)  

 

 

 14    

 

 

x x  ( . ) 
 

1.00 x 1.00 x 2.00 

  
1.00 x 2.00 x 2.00 

 
1.00 x 2.00 x 2.00 

 (  ) 5 (4)* 5 (4)* 5 (4)* 

 LED tube 1.2 m.  4 x 3,600 4 x 3,600 

LED tube 0.6 m. 2 x 2,300 x 4 4 x 2,300 4 x 2,300 

 (  ) 18,400.00 23,600.00 23,600.00 
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  4 

 4  1  20  90  (  

 , 2553)  1  1,800  

 

 15   

 

 

x x  ( . ) 
 

1.00 x 1.00 x 2.00 

  
1.00 x 2.00 x 2.00 

 
1.00 x 2.00 x 2.00 

 2,500 3,500 3,500 

 /  6,200 12,500 6,250 

 18,400 23,600 23,600 

 1,800   

  4,160 4,160 

 (  ) 28,900 43,760 37,510 

 2,900 4,400 3,800 

 (  ) 31,800 48,160 41,310 

  S  132 . .  800 .  

 ( ) 4 8 32 

 

( ) 

127,200 385,280 1,321,920 

1,834,400 

 ( ) 

(  15 ) 

122,293.33 

  M  472 . .  2,800 .  

 ( ) 14 28 112 

 

( ) 

445,200 1,348,480 4,626,720 

6,420,400 

 ( ) 

(  15 ) 

428,026.66 
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 15  ( )  

 

 

x x  ( . ) 
 

1.00 x 1.00 x 2.00 

  
1.00 x 2.00 x 2.00 

 
1.00 x 2.00 x 2.00 

  L  1,166 . .  7,000 .  

 ( ) 35 70 280 

 

( ) 

1,113,000 3,371,200 11,566,800 

16,051,000 

 ( ) 

(  15 ) 

1,070,066.67 
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 16   

 

 S M L 

 

 100  

 4,400  

 ( ) 5 16 38 

 ( ) 22,000 70,400 167,200 

 250w. 

 5,400  

 ( ) 5 16 38 

 ( ) 27,000 86,400 205,200 

 (LS)  ( ) 3,000 5,000 10,000 

 

 1,000  

 ( ) 2 4 8 

 ( ) 2,000 4,000 8,000 

 

 5,090  

 ( ) 2 4 8 

 ( ) 10,180 20,360 40,720 

 

 9,350  

 ( ) 3 5 10 

 ( ) 28,050 46,750 93,500 

 92,230 232,910 524,620 

 (  5 ) 18,446 46,582 104,924 

 

  

 

  0.5 . . ( x x  = 1.0x1.0x0.5 .) 

 3  ( , 2548)  S 

 0.72 . . (  3 .) 

 2.16 . . (3 )  5  (

 0.5 . .)  M  16 

 L  38  
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 17   3  

 

 S M L 

 ( . .) 132.00 472.00 1,166.00 

 ( .) 41,712.20 146,000.00 365,000.00 

 ( ) 1,834,400.00 6,420,400.00 16,051,000.00 

 ( ) 15  122,293.33 428,026.67 1,070,066.67 

 ( ) 92,230.00 232,910.00 524,620.00 

 ( ) 5  18,446.00 46,582.00 104,924.00 

 ( ) 1,926,630.00 6,653,310.00 16,575,620.00 

 ( ) 140,739.33 474,608.67 1,174,990.67 
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 2)  /  
 

 

  

 

 18   

 

   

 

S  M L 

      

 

 2.00 4,000 8,000.00 14,000 28,000.00 35,000 70,000.00 

  1.00 4,000 4,000.00 14,000 14,000.00 35,000 35,000.00 

 . 100.00 14 1,400.00 47 4,700.00 116 11,600.00 

 A  B 

 100.00 67 6,700.00 233 23,300.00 582 58,200.00 

PH drop test cc. 3.00 7 21.00 24 72.00 60 180.00 

PH down cc. 1.00 46 46.00 160 160.00 400 140.00 

 ( ) 20,167.00 70,232.00 175,120.00 

 ( ) 

(  / 7  x 365 ) 

1,051,565.00 3,662,097.14 9,131,257.14 
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 3)  (Operation Costs) , 

, ,  

 

 19   

 

     

 . .    

 ( ) 620 15,000 8 10 

S  

 132 2 1,500 25 

 

 ( ) 

81,840.00 30,000.00 12,000.00 250.00 

124,090.00 

 ( ) 1,489,080.00 

M  

 472 3 5,200 75 

 

 ( ) 

292,640.00 45,000.00 41,600.00 750.00 

379,990.00 

 ( ) 4,559,880.00 

L  

 1,166 4 13,000 175 

 

 ( ) 

722,920.00 60,000.00 104,000.00 1,750.00 

888,670.00 

 ( ) 10,664,040.00 
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 6.3 -  
 

  , -

 3  3  

 

  A 

 

  100  100% 

 1%  

 

 20  -  A 

 

 S 

132 sqm. 

M 

472 sqm. 

L 

1,166 sqm. 

 4,171,220.00 14,600,000.00 36,500,000.00 

  1,051,565.00 3,662,097.14 9,131,257.14 

  1,489,080.00 4,559,880.00 10,664,040.00 

 41,712.20 146,000.00 365,000.00 

,  1,588,862.80 

(38.09%) 

6,232,022.86 

(42.69%) 

16,339,702.86 

(44.76%) 

  140,739.33 474,608.67 1,174,990.67 

 7.3 %  182,500.00 

(  2.5 .) 

635,100.00 

(  8.7 .) 

1,569,500.00 

(  21.5 .) 

EBT 1,265,623.47 5,122,314.19 13,595,212.19 

 379,687.04 1,536,694.26 4,078,563.66 

 885,936.43 

(21.23%) 

3,585,619.93 

(24.56%) 

9,516,648.53 

(26.07%) 

 

 

 3 

 30%  (EBT) 
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  L  26.07% 

 M  S 

 

 

 -

 (Break-even Analysis)  

 

  =    +  +                                                

                 

 

  L   

  

     = ( 20,160,297.14 + 1,174,990.67 + 1,569,500 ) 

                                    100 

 

     = 229,047.88 

 

 -  

229,047.88 .  365,000 .  62.75 %  L 

 M  S  94,776.86 .  (64.92%) 

 29,055.97 .  (69.56%)  L  

 

 

  B 

 

  110 .  80%  

5%  20%  55 . 

 A  
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 21  -  B 

 

 S 

132 sqm. 

M 

472 sqm. 

L 

1,166 sqm. 

 4,129,507.80 14,454,000.00 36,135,000.00 

  1,051,565.00 3,662,097.14 9,131,257.14 

  1,489,080.00 4,559,880.00 10,664,040.00 

 41,295.07 144,540.00 361,350.00 

,  1,547,567.73 

(37.48%) 

6,087,482.86 

(42.12%) 

15,978,352.86 

(44.22%) 

  140,739.33 474,608.67 1,174,990.67 

 7.3 %  182,500.00 

(  2.5 .) 

635,100.00 

(  8.7 .) 

1,569,500.00 

(  21.5 .) 

EBT 1,224,328.40 4,977,774.19 13,233,862.19 

 367,298.52 1,493,332.26 3,970,158.66 

 857,029.88 

(20.75%) 

3,484,441.93 

(24.11%) 

9,263,703.53 

(25.64%) 

 

  B 

 A 

 B  A 

 
 

  (Break-even Analysis)  S  

 26,414.51 .  63.3% ,  M  

86,160.78 .  59.01%  L  

208,225.34 .  57.05% 

 B  A 

 B 
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  C 

 

 

 400 .  40% 

 20%  

320 .  1  60% ,  2 

 80%  3  100%  

 

  , 

 10% , 

 20% ,  3% 

 A  B  

 

 

 10%  3  
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 22  -  C  S 

 

 S  1 

(  ) 

 2 

(  ) 

 3 

(  ) 

 7,207,868.16 9,610,490.88 12,013,113.60 

  1,051,565.00 1,051,565.00 1,051,565.00 

  1,489,080.00 1,489,080.00 1,489,080.00 

 720,786.82 961,049.09 1,201,311.36 

 1,441,573.63 1,922,098.18 2,402,622.72 

 216,236.04 288,314.73 360,393.41 

,  

(EBITDA) 

2,288,626.67 

(31.75%) 

3,898,383.88 

(40.56%) 

5,508,141.11 

(45.85%) 

  140,739.33 140,739.33 140,739.33 

 7.3 % (  2.5 . ) 182,500.00 164,250.00 146,000.00 

EBT 1,965,387.34 

(27.27%) 

3,593,394.55 

(37.39%) 

5,221,401.78 

(43.46%) 

 589,616.20 1,078,018.37 1,566,420.53 

 1,375,771.14 

(19.09%) 

2,515,376.18 

(26.17%) 

3,654,981.25 

(30.42%) 

 

  (Break-even Analysis)  S  

 

     =    +  +  +                                                    

                -  

 

     =   3,800,907.19 

               256 

 

     = 14,847.29 
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 -  S 

 14,847.29 .  37,540.98 .  

39.55% 

 

 23  -  C  M 

 

 M  1 

(  ) 

 2 

(  ) 

 3 

(  ) 

 25,228,800.00 33,638,400.00 42,048,000.00 

  3,662,097.14 3,662,097.14 3,662,097.14 

  4,559,880.00 4,559,880.00 4,559,880.00 

 2,522,880.00 3,363,840.00 4,204,800.00 

 5,045,760.00 6,727,680.00 8,409,600.00 

 756,864.00 1,009,152.00 1,261,440.00 

,  

(EBITDA) 

8,681,318.86 

(34.41%) 

14,315,750.86 

(42.56%) 

19,950,182.86 

(47.45%) 

  474,608.67 474,608.67 474,608.67 

 7.3 % (  8.7 . ) 635,100.00 571,590.00 508,080.00 

EBT 7,571,610.19 

(30.01%) 

13,269,552.19 

(39.45%) 

18,967,494.19 

(45.11%) 

 2,271,483.06 3,980,865.66 5,690,248.26 

 5,300,127.13 

(21.01%) 

9,288,686.53 

(27.61%) 

13,277,245.93 

(31.58%) 

 

  (Break-even Analysis)  M  

 

     =    +  +  +                                                    

                -  

 

     =   12,611,429.81 

               256 



74 

     = 49,263.40 

 

 -  M 

 49,263.40 .  131,400 .  37.49% 

 

 24  -  C  L 

 

 L   1 

(  ) 

 2 

(  ) 

 3 

(  ) 

 63,072,000.00 84,096,000.00 105,120,000.00 

  9,131,257.14 9,131,257.14 9,131,257.14 

  10,664,040.00 10,664,040.00 10,664,040.00 

 6,307,200.00 8,409,600.00 10,512,000.00 

 12,614,400.00 16,819,200.00 21,024,000.00 

 1,892,160.00 2,522,880.00 3,153,600.00 

,  ( 

EBITDA ) 

22,462,942.86 

(35.61%) 

36,549,022.86 

(43.46%) 

50,635,102.86 

(48.17%) 

  1,174,990.67 1,174,990.67 1,174,990.67 

 7.3 % (  21.5 . ) 1,569,500.00 1,412,550.00 1,255,600.00 

EBT 19,718,452.19 

(31.26%) 

33,961,482.19 

(40.38%) 

48,204,512.19 

(45.86%) 

 5,915,535.66 10,188,444.66 14,461,353.66 

 13,802,916.53 

(21.88%) 

23,773,037.53 

(28.27%) 

33,743,158.53 

(32.1%) 

 

  (Break-even Analysis)  L  

 

     =    +  +  +                                                    

                -  
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     =   30,739,147.81 

               256 

     = 120,074.80 

 

 -  L 

 120,074.80 .  328,500 .  36.55% 

 

 -  3 

3  

 C 

 

6.4  

 

 

3  3 

 
 

  A  S 

 

 25   A  S 

 

  0 1 2 3 

 -1,926,630.00    

  1,209,175.00 1,209,175.00 1,209,175.00 

 -1,926,630.00 -717,455.00 491,720.00 1,700,895.00 

 

   =  1 +   (717,455.00 / 1,209,175.00) 
 

    = 1.593     1  8   
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  A  M 

 

 26   A  M 

 

  0 1 2 3 

 -6,653,310.00    

  4,695,328.00 4,695,328.00 4,695,328.00 

 -6,653,310.00 -1,957,982.00 2,737,346.00 7,432,674.00 

 

   =  1 +   (1,957,982.00 / 4,695,328.00) 
 

    = 1.417  
 

   1  6   

 

  A  L 

 

 27   A  L 

 

  0 1 2 3 

 -16,575,620.00    

  12,261,139.20 12,261,139.20 12,261,139.20 

 -16,575,620.00 -4,314,480.80 7,946,658.40 20,207,797.60 

 

   =  1 +   (4,314,480.80 / 12,261,139.20) 

 

    = 1.352  

 

   1  5   
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  B  S 

 

 28   B  S 

 

  0 1 2 3 

 -1,926,630.00    

  1,180,269.21 1,180,269.21 1,180,269.21 

 -1,926,630.00 -746,360.79 433,908.42 1,614,177.63 

 

   =  1 +   (746,360.79 / 1,180,269.21) 
 

    = 1.632  
 

   1  8   
 

  B  M 

 

 29   B  M 

 

  0 1 2 3 

 -6,653,310.00    

  4,594,150.60 4,594,150.00 4,594,150.00 

 -6,653,310.00 -2,059,159.40 2,534,990.60 7,129,140.60 

 

   =  1 +   (2,059,159.00 / 4,594,150.00) 

 

    = 1.448  

 

   1  6   
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  B  L 

 

 30   B  L 

 

  0 1 2 3 

 -16,575,620.00    

  12,008,194.20 12,008,194.20 12,008,194.20 

 -16,575,620.00 -4,567,425.80 7,440,768.40 19,448,962.60 

 

   =  1 +   (4,567,425.80 / 12,008,194.20) 

 

    = 1.38  

 

   1  5    

 

  C  S 
 

 31   C  S 

 

  0 1 2 3 

 -1,926,630.00    

  1,699,010.33 2,820,365.51 3,941,720.58 

 -1,926,630.00 -227,619.67 2,592,745.84 6,534,466.42 

 

   =  1 +   (227,619.67 / 2,820,365.51) 

 

    = 1.081  

 

   1  1   
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  C  M 

 

 32   C  M 

 

  0 1 2 3 

 -6,653,310.00    

  6,409,835.80 10,334,885.20 14,259,934.60 

 -6,653,310.00 -243,474.20 10,091,411.00 24,351,345.60 

 

   =  1 +   (243,474.20 / 10,334,885.20) 

 

    = 1.024  

 

   1  1   

 

  C  L 

 

 33   C  L 

 

  0 1 2 3 

 -16,575,620.00    

  16,547,407.20 26,360,578.20 36,173,749.20 

 -16,575,620.00 -28,212.80 26,332,365.54 62,506,114.60 

 

   =  1 +   (28,212.80 / 26,360,578.20) 

 

    = 1.001  1  1  

 

  C  1  1 

 C 
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6.5  

 

  3  (A  ,  B   C) 

 3  (S , M  L)  -  , 

 

 

 34   

 

   A  B  C 

 

 

 (  ) 

S 885,936.43 

(21.23%) 

857,029.88 

(20.75%) 

3,654,981.25 

( 30.42 % ) 

M 3,585,619.93 

(24.56%) 

3,484,441.93 

(24.11%) 

13,277,245.93 

(31.58%) 

L 9,516,648.53 

(26.07%) 

9,263,703.53 

(25.64%) 

33,743,158.53 

(32.1%) 

 

 

S 69.56% 63.30% 39.55% 

M 64.92% 59.01% 37.49% 

L 62.75% 57.05% 36.55% 

 

 

S 1  8  1  8  1  1  

M 1  6  1  6  1  1  

L 1  5  1  5  1  1  

 

  

 

 1)   3  3  (

)  C  

 

 2)   3 

 C  40%  

 

 3)   C  3 

 C 
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 60% , 

 1  1  (  3 ) 

 

 4) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



82 

 

 

 1. 

 (  EVAP) 

 6.0 . . . (7,000 .  

1,166 . .) ,  0.375 . . . (300 . 

 800 . .)  0.8 

. . .  (720 .  900 . .) 

 16 

 7 

 EVAP 

 Vertical Farm (Despommier and Ellingsen, 2008)  Indoor Hydroponic Farm 

(VertiCrop, 2011) 

 20 

 Vertical Farm  Dr. Dickson Despommier  

.     

 

 2.  NFT 

 NFT  25°C 

  

 

 3.  NFT  

, 

 LED 

   

 

 4.  

, 

, 
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 5. 

 1,000 .  1,166 . .  

 

  

 Supermarket  Maxvalue, Top, Golden place, Foodland   

 1,000 .  

 

 6. 

, 

 

 

 7.  (  

C) ,  

 1  1 

 60% ,  40% 

 

 

 

 650-800 . 

 40% 

 60%  

 

 8. 

 CO2 

 (Aeroponic) 
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 (Hydroponic) 

 

  

 

 1. 

 

 

 

 2. , 

 

 

 3.  

 

 

 4. 

 

 

 5.  (run-

off) 

 

 

 6. 

 

 

 7.  

 

 8.  

 

 9.  

 

  

 

 1. 
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 2. 

 

 

 3. 

 

 

 4. 

 ( , 2553)  

 

 

 2  

 

  

 1.  

 2.  

 3.  

 4.  

 

  

 1.  

 2.  40-120  

 3.  

 4.  

 5.  

 6.  

 

  

 1.  

 2.  

 3.  
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 4.  

 5.  

 6.  ( , 2548) 

 

 NFT (Nutrient Film Technique) 

 

  

 1.  

 2.  

 3.  

 4.  

 5. 8-12 /  

 

  

 1.  

 2.  

 3.  

 4.  

 5.  

 6.  

 

  NFT  

 1.  

 2.  

 3.  

 4.  3 . 

 5.  20  

 6.  

 

  NFT  

 

 1.  NFT 
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, , ,   

  

 2.  

  2.1  

  2.2   

  2.3  6   

  2.4   

 

 3.   

 

 4.  NFT  2 

 600-700  2.5-3.0 

 

( , 2548) 
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