
GREEN HOUSING 
DESIGNING FOR GREATER EFFICIENCY 

Samuel Sri Kurnia Adityawirawan 
25218302 



BUILDING DATA 
Location 



BUILDING DATA 
Location 



DESIGN 
Floor Plan 

Site Plan Floor Plan 



DESIGN 
Façade 

South East Elevation North East Elevation 

South West Elevation North West Elevation 



DESIGN 
Building Shape 

Isometric View 



SIMULATION 
Initial Use 
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SIMULATION 
Construction Strategy 
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SIMULATION 
Construction Strategy 

Hollow Core 
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SIMULATION 
Passive Design Strategy 



SIMULATION 
Passive Design Strategy 

Combined Overhang 



SIMULATION 
Passive Design Strategy 

Grey Water Filtration 



SIMULATION 
Active Design Strategy 

High-Efficiency Boiler for Hot Water - Efficiency of 95%  

Energy-Saving Light Bulbs - Internal Spaces   



SIMULATION 
Active Design Strategy 

Low-Flow Showerheads - 4.7 L/min 

Low-Flow Faucets for Kitchen Sinks - 1.9 L/min 

Low-Flow Faucets in All Bathrooms - 1.9 L/min 



■ Lat, Lon: 11.25, 97.95 

■ Musim dingin: 100~190 + 150 

= 250~340 

■ Musim panas: 100~190 – 

150 = 00~40 

 

■ Kemiringan sekitar 260 

SIMULATION 
Active Design Strategy 





SIMULATION 
Initial Use 

Final Energy Use for 100 units          384,528.00  kWh/Year 

Final Energy Use                 320.44  kWh/Month/Unit 

Final Water Use                    15.79  kL/Month/Unit 

Operational CO₂ Savings                          -    tCO₂/Year/Unit 

Embodied Energy Savings                          -    MJ/Unit 

Base Case Utility Cost          773,801.88  VND/Month/Unit 

Utility Cost Reduction                          -    VND/Month/Unit 

Incremental Cost                          -    VND/Unit 

Payback in Years                          -    Years 



SIMULATION 
Energy Use 

Design Strategies 

Embodied 

Energy 

Savings 

 

(%) 

Final Energy 

Use for 100 

units/Year 

 

(kWh/Year) 

Final Energy 

Use 

 

(kWh/Mont

h/Unit) 

Final 

Water 

Use 

 

(kL/Mo

nth/Unit

) 

Operational 

CO₂ Savings 

 

(tCO₂/Year/

Unit) 

Embodied 

Energy 

Savings 

 

(MJ/Unit) 

Base Case 

Utility Cost 

 

(VND/Month/U

nit) 

Utility Cost 

Reduction 

 

(VND/Mont

h/Unit) 

Incremental 

Cost 

 

(VND/Unit) 

Payback in 

Years 

 

(Years) 

Initial                  -    

      

384,528.00          320.44     15.79                   -                     -    

        

773,801.88                   -                             -                     -    

Reduced Window to Wall 

Ratio - WWR of 29.38% 

             

0.14  

      

383,976.00          319.98     15.79                   -    

           

52.87  

        

773,801.88          815.51  -532,691.41 

External Shading Devices - 

Annual Average Shading 

Factor (AASF) of 0.58 

             

3.65  

      

370,476.00          308.73     15.79  

             

0.11                   -    

        

773,801.88  

   

20,955.55  

     

3,049,334.41  

           

12.13  

Energy-Saving Light Bulbs - 

Internal Spaces 

             

5.76  

      

362,388.00          301.99     15.79  

             

0.18                   -    

        

773,801.88  

   

33,019.07  

     

2,262,860.75  

             

5.71  

Energy-Saving Light Bulbs - 

Common Areas and 

External Spaces 

             

2.06  

      

376,596.00          313.83     15.79  

             

0.06                   -    

   

11,822.46  

        

763,409.11  

             

5.38  

Solar Photovoltaics - 25% 

of Total Energy Demand 

           

25.00  

      

288,396.00          240.33     15.79  

             

0.78                   -    

        

773,801.88  

 

143,387.91  

   

11,651,013.72  

             

6.77  

All energy based strategies 

           

33.65  

      

255,120.00          212.60     15.79  

             

1.06  

           

52.87  

        

773,801.88  

 

193,022.54  

   

15,786,549.55  

             

6.82  



SIMULATION 
Energy Use 



SIMULATION 
Water Use 

Design Strategies 

Embodied 

Energy 

Savings 

 

(%) 

Final Energy 

Use for 100 

units/Year 

 

(kWh/Year) 

Final Energy 

Use 

 

(kWh/Mont

h/Unit) 

Final 

Water 

Use 

 

(kL/Mo

nth/Unit

) 

Operational 

CO₂ Savings 

 

(tCO₂/Year/

Unit) 

Embodied 

Energy 

Savings 

 

(MJ/Unit) 

Base Case 

Utility Cost 

 

(VND/Month/U

nit) 

Utility Cost 

Reduction 

 

(VND/Mont

h/Unit) 

Incremental 

Cost 

 

(VND/Unit) 

Payback in 

Years 

 

(Years) 

Initial                  -    

      

384,528.00          320.44     15.79                   -                     -    

        

773,801.88                   -                             -                     -    

Low-Flow Showerheads - 

4.7 L/min 

           

13.25  

      

322,356.00          268.63     13.70  

             

0.51                   -    

        

773,801.88  

 

119,274.68  

        

201,635.50  

             

0.14  

Low-Flow Faucets for 

Kitchen Sinks - 1.9 L/min 

           

20.18  

      

383,856.00          319.88     12.60  

             

0.01                   -    

        

773,801.88  

   

41,424.51  

     

1,129,635.35  

             

2.27  

Low-Flow Faucets in All 

Bathrooms - 1.9 L/min 

             

7.27  

      

384,288.00          320.24     14.65                   -                     -    

        

773,801.88  

   

14,909.66  

     

1,129,635.35  

             

6.31  

Recycled Grey Water for 

Flushing 

           

21.57  

      

386,700.00          322.25     12.39                   -                     -    

        

773,801.88  

   

39,962.05  

     

1,718,299.20  

             

3.58  

All water based strategies 

           

54.98  

      

322,308.00          268.59       7.11  

             

0.51                   -    

        

773,801.88  

 

202,911.36  

     

1,001,093.18  

             

0.41  



SIMULATION 
Water Use 



SIMULATION 
Material Use 

Design Strategies 

Embodied 

Energy 

Savings 

 

(%) 

Final Energy 

Use for 100 

units/Year 

 

(kWh/Year) 

Final Energy 

Use 

 

(kWh/Mont

h/Unit) 

Final 

Water 

Use 

 

(kL/Mo

nth/Unit

) 

Operational 

CO₂ Savings 

 

(tCO₂/Year/

Unit) 

Embodied 

Energy 

Savings 

 

(MJ/Unit) 

Base Case 

Utility Cost 

 

(VND/Month/U

nit) 

Utility Cost 

Reduction 

 

(VND/Mont

h/Unit) 

Incremental 

Cost 

 

(VND/Unit) 

Payback in 

Years 

 

(Years) 

Initial                  -    

      

384,528.00          320.44     15.79                   -                     -    

        

773,801.88                   -                             -                     -    

Floor Slabs -  

Hollow Core Precast Slab 

           

11.01  

      

384,528.00          320.44            -                     -    

   

14,372.74  

        

773,801.88                   -                             -                     -    

Roof Construction -  

Hollow Core Precast Slab 

             

2.19  

      

388,176.00          323.48            -                     -    

     

2,858.37  

        

773,801.88                   -                             -                     -    

External Walls -  

Exposed Core (with Holes) 

Bricks with Internal Plaster 

             

9.38  

      

386,160.00          321.80            -                     -    

   

12,253.37  

        

773,801.88                   -                             -                     -    

Internal Walls -  

Cored (with Holes) with 

Plaster on Both Sides 

             

8.40  

      

384,528.00          320.44            -                     -    

   

10,971.15  

        

773,801.88                   -                             -                     -    

Window Frames - 

Timber 

             

6.63  

      

384,528.00          320.44            -                     -    

     

8,662.73  

        

773,801.88                   -                             -                     -    

All material based 

strategies 

           

37.96  

      

388,536.00          323.78            -                     -    

   

49,568.43  

        

773,801.88  -5,988.61 

     

1,560,553.37                   -    



SIMULATION 
Material Use 



SIMULATION 
Mixed-Strategy Use 

Design Strategies 

Embodied 

Energy 

Savings 

 

(%) 

Final Energy 

Use for 100 

units/Year 

 

(kWh/Year) 

Final Energy 

Use 

 

(kWh/Mont

h/Unit) 

Final 

Water 

Use 

 

(kL/Mo

nth/Unit

) 

Operational 

CO₂ Savings 

 

(tCO₂/Year/

Unit) 

Embodied 

Energy 

Savings 

 

(MJ/Unit) 

Base Case 

Utility Cost 

 

(VND/Month/U

nit) 

Utility Cost 

Reduction 

 

(VND/Mont

h/Unit) 

Incremental 

Cost 

 

(VND/Unit) 

Payback in 

Years 

 

(Years) 

Initial                  -    

      

384,528.00          320.44     15.79                   -                     -    

        

773,801.88                   -                             -                     -    

All energy & water 

strategies 

      

208,452.00  173.71 7.11 1.44 52.87 

        

773,801.88  372,731.21 14,902,303.78 3.33 

All energy & material 

strategies 

      

259,092.00  215.91 15.79 1.02 

   

49,100.73  

        

773,801.88  187,103.43 18,022,447.00 8.03 

All water & material 

strategies 

      

327,576.00  272.98 7.11 0.46 

   

49,118.36  

        

773,801.88  195,040.79 3,070,834.10 1.31 

All strategies 

      

212,424.00  177.02 7.11 1.4 

   

49,100.73  

        

773,801.88  366,812.10 17,138,201.22 3.89 



SIMULATION 
Final Use 


