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Energy Efficiency in Buildings 

  Maximum Energy Demand & Consumption 

  
         

  
  

Occupancy:  H4 
    

  
         

  
  

Design Occupancy Time:  24  Hours per day 
  

  
    

7  Days per week 
  

  
         

  
  

Climatic Zone:  5 
    

  
         

  Maximum Energy Demand & Consumption - 
   

  Design Assumption for Building Classification  

       
Maximum Energy Demand:  

Non-
specified 

 VA/m
2
 

 
  

  
Maximum Energy Consumption:  

Non-
specified 

 kWh/(m
2
) 

   
  

         
  

 

 Building Total Nett Floor Area:  
  

     First Storey:  93,66  m
2
 

     Total Nett Floor Area:  93,66 
 

     
         

  
 

 Building – Total Floor Area:  
  

     

  
Total Floor Area:  104,55  m

2
 

     

           Services - 

  Building Floor Area  
     

  Total Floor Area of Building:  104,55  m
2
 

   
  

         
  Lighting and Power  

     
  Max. Energy Demand:  522,75  W – Permissible 

  Max. Energy Consumption per Annum:  522,75  kWh – Permissible 

  
         

  
   

Lamp power (W) rating:  
No. of 
lamps:  

Hours in use / day: 
   

  
   

11 10 7,0 
   

  Total lamp energy demand (W):  110  Energy demand acceptable. 

  
   

or  
     

  Total lamp energy demand (W/m²):  1,05  Energy demand acceptable. 

  Available energy demand – Lights:  413  W 
   

   Total annual energy consumption – Lights (kWh):  280,28  Energy consumption acceptable. 

  
   

or  
     

  Total energy consumption – Lights (kWh/m²):  1,87  Energy consumption acceptable. 

  Available annual energy consumption – Lights:  242,47  kWh 
   

  Hot Water Services   (Use actual measured data where available.) 
  

  Type of Accommodation ?  Dwelling houses - Medium rental : 115-140 L/capita/day 
  

  Assumed Hot Water Consumption ?  10,0  L 
   

  No. of Persons:  6  Per Day 
   

  Assumed Daily Hot Water Consumption:  60,0  L 
   

  Assumed Annual Hot Water Consumption:  21,84  kL – Based on daily design occupancy per week 

  
50 % of Annual Hot Water Consumption:  10,92 

 kL – Minimum volume of hot water to be 
provided by means other than electrical 
resistance heating 

  
   

or  
     

  
Daily Hot Water Consumption:  30,0 

 L – To be provided by means other than 
electrical resistance heating 

  
 

Insulation Requirements :  
     

  
 

Internal diameter of Hot Water Service Pipe ?  ≤ 80  mm 
   

  
 

Minimum Required R-value for Pipe Insulation ?  1,0  Refer SANS 204 (4.5.2) 

  
 

Hot Water Vessels / Tanks :  
     

  
 

Minimum Required R-value for Vessel / Tank ?  2,0 
 Additional insulation to manufacturer's insulation 
may be required to achieve this value. 

  

 

TABLE 1 - FENESTRATION : NATURALLY VENTILATED BUILDING - Allowance made for 75 fenestration elements 

 
Glazing Elements Glazing Element Size 

Glazing 
Element 
Rating 

Sector Shading  
Solar 
Expos

ure 
Proposed  

 
Storey 
Level 

Identif
ier 
No: 

No. 
of 

Units 

Width 
(m) 

Heigh
t (m) 

Area 
U-

value 
SHGC Orientation 

Project
ion (m) 

Height 
1 
(m) 

Heigh
t 

2
(m) P/H 

Facto
r ( E ) 

Condu
ctance 

SHG 

       
 

          ( P ) ( H ) ( G )       

 First 
Storey 

W2 1,000 1,500 1,200 1,800 7,9 0,81 North East 0,600 1,700 0,500 0,353 0,490 14,220 0,714 

 First 
Storey 

W3 1,000 1,500 0,900 1,350 7,9 0,81 North East 0,600 1,400 0,500 0,429 0,450 10,665 0,492 

 First 
Storey 

W4 1,000 1,200 0,600 0,720 7,9 0,81 North East 0,600 1,100 0,500 0,545 0,410 5,688 0,239 

 First 
Storey 

W2 2,000 1,500 1,200 3,600 7,9 0,81 South West 1,200 1,700 0,500 0,706 0,560 28,440 1,633 

 First 
Storey 

D3 1,000 3,000 2,100 6,300 7,9 0,81 South West 1,200 2,600 0,500 0,462 0,750 49,770 3,827 

           9,900             1,167       

 

                 

 

 
Fenestration – Buildings with Natural Environmental 
Control     

        
 

Constants  
     

        
 

Conductance ( CU ) 
constant:  

1,40 
    

        
 

Solar Heat Gain ( CSHGC ) 
constant:  

0,11 
    

        
 

Max. Conductance / Solar 
Heat Gain       

        First Storey 
      

        Net Floor Area of Storey / Room:  m
2
  93,66  NOTE !!  NO FURTHER CALCULATION REQUIRED. 

 
        Fenestration Area of Storey / Room:  m

2  
 13,770 Max. Conductance ( CU ) for Storey / Room:  131,124  Permissible 

        % Fenestration Area to Nett Floor Area:  %  14,702 Max. Solar Heat Gain ( CSHGC ) for Storey / Room:  10,303  Permissible 

        
         

        Achieved Aggregate Conductance / Solar Heat Gain   Conductance / Solar Heat Gain Available 
  

        First Storey 
      

        
Conductance ( CU ) for Storey / Room:  108,783 Conductance ( CU ) for Storey / Room:  22,341 

 Acceptable & refer 
SANS 204 (4.3.4) 

        
Solar Heat Gain ( CSHGC ) for Storey / Room:  6,906 Solar Heat Gain ( CSHGC ) for Storey / Room:  3,397 

 Acceptable & refer 
SANS 204 (4.3.4) 

        

 

Floor Construction - 

   
 

Slab-on-ground  
   

     
 

Concrete slab-on-ground ?  Yes 
  

     
 

In-slab heating to be provided ?  No 
  

     
 

Suspended floor  
   

     
 

Suspended floor as building envelope ?  Yes 
  

     
 

In-slab heating to be provided ?  No 
  

     
       

     Floor Insulation Requirements - 

   
 

Slab-on-ground  
   

     
 

Perimeter insulation required ?  No 
 

   
 

Under-floor insulation required ?  No 
 

   
 

Suspended floor  
   

     Insulation of partial or unenclosed exterior  perimeter required ?  No 
 

   

 

Perimeter & under-floor insulation required ?  No 
 

   

            External Wall Construction - 

   
 

SANS 10400-XA     Required R-value  
     

   
 

Wall Type ?  Masonry 
   

   
 

Minimum R-value required:  0,35 
 Refer SANS 10400-XA (4.4.3) & SANS 204 
- Table 4 and Advisory Note. 

   
   

 Compliant masonry walling:  

 Double-skin masonry wall, no cavity, 
plastered internally or rendered externally, or 

   

   

 Single-leaf masonry wall, nominal wall 
thickness not < 140 mm, plastered internally 
and rendered externally. 

   
 

SANS 204     Required CR-value  
     

   
 

Minimum CR-value required:  60  Hours 
  

   
 

Advisory Note -   Applicable to masonry walls only in terms of SANS 204 

   
         

   
 

Double brick wall types:  No cavity 
   

   
 

CR-value:  40  CR-value of wall insufficient. 

   

            Roofs Assemblies - 
   

   SANS 10400-XA     Required R-value  
     

    Minimum Total R-value required:  2,70  m²·K/W 
   

   Direction of heat flow:  Down 
    

   Construction Type R-value  
     

   Basic roof assembly:  Metal sheeting type 
   

   R-value for roof covering material:  0,36  m²·K/W 
   

   R-value for ceiling:  0,05  m²·K/W 
   

   Required added R-value for insulation:  2,29  m²·K/W 
   

   
         

   SANS 204     Required R-value  
     

   Construction Type R-value  
     

   Roof venting ?  Unventilated 
    

   Basic roof construction ?  Metal cladding @ 2-12° pitch w/ sloped ceiling above rafter 
 

   Basic R-value for Roof  
     

   Direction of heat flow:  DOWN 
    

   Outdoor air film (7m/s)  0,03   
   

   Metal cladding  0,00   
   

   Roof air space 
(100 mm to 300 mm, non-reflective)  

0,22   
   

   Plasterboard, gypsum 
(10 mm, 880 kg/m³)  

0,06   
   

   
 

    
   

   Indoor air film (still air)  0,16   
   

   Total R-value  0,47    m
2
K/W 

  
   Thermal Insulation  

     
   Minimum added R-Value of insulation required:  2,23    m

2
K/W 

  
   

            Generic insulation product added ?   Flexible mineral/rockwool  Refer SANS 204 (4.3.6.2) 

   Density of generic insulation added:  60 – 120  kg/m³ 
   

   Thickness of generic insulation required:  75    mm 

     

Construction Notes:
 (Unless detailed otherwise)

ALL MATERIALS TO BE SABS APPROVED

Roof:
Concrete roof tiles with PVC underlay on prefabricated 154mm x 54mm
timber trusses at 700 C/C. Roof pitch 17.5 degrees.
Concrete Slab: - (If used in design)
Reinforced concrete roof slab screeded to fall to rainwater outlets and
waterproofed with Derbigum - by specialist or by approved applicator.

Walls:
Two courses of brickwork to be reinforced with brickforce in solid cement
mortar and joints both at window cill & wallplate levels. Plaster & paint
both internally and externally.

Floor:
100mm thick concrete floor slab reinforced with BRC mesh on USB black
underlay on well consolidated & poisoned earth. Soil poisoning in
accordance with recommendations of SABS 0124. First floor slab & all
beams to engineers detail.

Foundations:
Foundations to all walls : - 90/110mm = 600mm x 200mm min.
140/ 190 / 230mm = 750 mm x 250mm min.

Drainage:
Any damaged fittings to be replaced. All gully surrounds & manhole
covers to be 75mm above ground level. Sewer connections to be exposed
before commencing work. I.E.s to all bends & junctions. Soil pipes to be
100mm diameter PVC & waste pipes to be 50mm diameter PVC.

Structural Work:
All structural work to Engineer's design & detail.

Local Authority:
The contractor is responsible for all local authority notices. Where
local authority or government regulations require more stringent
specifications than shown herein, they are to be followed with prior
consent from the owner. The Contractor is to inspect the official
approved copies of this drawing to ensure that all ammendments have been
taken into account. All NBR and SABS standards and specifications are to
be adhered to as a minimum standard.

General Notes:
All Beacons to be exposed.
All excavations to be supervised and certified by a Geotechnical Engineer.
Excavated earth to be removed from site.
All PVC rainwater goods to be used. All rainwater pipes to gulley.
Aluminium windows and doors.
All existing doors and windows to be replaced with aluminium
doors and windows.
All finishes to match existing.
All levels & dimensions to be checked on site prior to commencement of
building works. All discrepancies pertaining to plans & specifications to be
referred to author of plans.
All work to comply with national building regulations and local authority
bylaws. All boundary beacons to be exposed prior to commencement of any
work. Extreme care to be taken when excavating in the vicinity of cables.
Owner / Contractor to be responsible for the protection of all municipal
services. All fittings, finishes, materials to be to owner's satisfaction.

1  1
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 Fenestration – Buildings with Natural Environmental 
Control 

    
 

 Constants       
 

 Conductance ( CU ) constant:  1,40     
 

 Solar Heat Gain ( CSHGC ) 
constant:  

0,11     
 

 Max. Conductance / Solar 
Heat Gain  

     
 

Ground Storey       
 

Net Floor Area of Storey / Room:  m2  141,72  NOTE !!  CALCULATE CONDUCTANCE & SOLAR HEAT GAIN  
 

Fenestration Area of Storey / Room:  m2   27,160 Max. Conductance ( CU ) for Storey / Room:  198,409  Permissible  
% Fenestration Area to Nett Floor Area:  %  19,164 Max. Solar Heat Gain ( CSHGC ) for Storey / Room:  15,589  Permissible  

         
 

Achieved Aggregate Conductance / Solar Heat Gain   Conductance / Solar Heat Gain Available   
 

Ground Storey       
 

Conductance ( CU ) for Storey / Room:  197,898 Conductance ( CU ) for Storey / Room:  0,511 
 Acceptable & refer 
SANS 204 (4.3.4)  

Solar Heat Gain ( CSHGC ) for Storey / Room:  12,840 Solar Heat Gain ( CSHGC ) for Storey / Room:  2,749 
 Acceptable & refer 
SANS 204 (4.3.4)  

 

 

TABLE 1 - FENESTRATION : NATURALLY VENTILATED BUILDING - Allowance made for 75 fenestration elements 

Glazing Elements Glazing Element Size 
Glazing 
Element 
Rating 

Sector Shading  
Solar 
Expos

ure 
Proposed  

Storey 
Level 

Identifier 
No: 

No. 
of 

Units 

Width 
(m) 

Height 
(m) 

Area 
U-

value 
SHGC Orientation 

Proje
ction 
(m) 

Height 
1 (m) 

Height 
2(m) P/H 

Factor 
( E ) 

Conduc
tance 

SHG 

                 ( P ) ( H ) ( G )       

Ground 
Storey 

D4 1,000 1,400 2,100 2,940 7,9 0,81 South West 1,000 2,600 0,500 0,385 0,800 23,226 1,905 

Ground 
Storey 

W5 2,000 2,400 1,600 7,680 5,73 0,66 South West 1,000 2,100 0,500 0,476 0,750 44,006 3,802 

Ground 
Storey 

W6 2,000 0,500 1,600 1,600 7,9 0,81 South West 1,000 2,100 0,500 0,476 0,750 12,640 0,972 

Ground 
Storey 

EXW1 1,000 2,000 1,500 3,000 7,9 0,81 South East 0,300 2,000 0,500 0,150 1,000 23,700 2,430 

Ground 
Storey 

EXW2 1,000 1,000 1,200 1,200 7,9 0,81 South East 0,300 1,700 0,500 0,176 1,000 9,480 0,972 

Ground 
Storey 

EXW3 1,000 0,700 1,000 0,700 7,9 0,81 South East 0,300 1,500 0,500 0,200 1,000 5,530 0,567 

Ground 
Storey 

EXW4 1,000 2,400 1,600 3,840 7,9 0,81 North East 2,200 2,100 0,500 1,048 0,260 30,336 0,809 

Ground 
Storey 

EXW2 1,000 1,000 1,200 1,200 7,9 0,81 North East 0,300 1,700 0,500 0,176 0,640 9,480 0,622 

Ground 
Storey 

EXW1 1,000 2,000 1,500 3,000 7,9 0,81 North West 3,400 2,000 0,500 1,700 0,200 23,700 0,486 

Ground 
Storey 

EXW2 1,000 1,000 1,200 1,200 7,9 0,81 North West 3,400 1,700 0,500 2,000 0,170 9,480 0,165 

Ground 
Storey 

EXW5 1,000 0,500 1,600 0,800 7,9 0,81 North West 5,000 2,100 0,500 2,381 0,170 6,320 0,110 

          27,160             9,169       

Floor Construction -    
 Slab-on-ground     

     
 Concrete slab-on-ground ?  Yes   

     
 In-slab heating to be provided ?  No   

     
 Suspended floor     

     
 Suspended floor as building envelope ?  Yes   

     
 In-slab heating to be provided ?  No   

     
       

     
Floor Insulation Requirements -    
 Slab-on-ground     

     
 Perimeter insulation required ?  No  

   
 Under-floor insulation required ?  No  

   
 Suspended floor     

     
Insulation of partial or unenclosed exterior  perimeter required ?  No  

   
 Perimeter & under-floor insulation required ?  No  

   
            
External Wall Construction -    
 SANS 10400-XA     Required R-value       

   
 Wall Type ?  Masonry    

   
 Minimum R-value required:  0,35 

 Refer SANS 10400-XA (4.4.3) & SANS 
204 - Table 4 and Advisory Note.    

   

 Compliant masonry walling:  

 Double-skin masonry wall, no cavity, 
plastered internally or rendered 
externally, or    

   
 Single-leaf masonry wall, nominal wall 
thickness not < 140 mm, plastered 
internally and rendered externally.    

 SANS 204     Required CR-value       
   

 Minimum CR-value required:  60  Hours   
   

 Advisory Note -   Applicable to masonry walls only in terms of SANS 204    
         

   
 Double brick wall types:  No cavity    

   
 CR-value:  40  CR-value of wall insufficient.    
            
Roofs Assemblies -    

   
SANS 10400-XA     Required R-value       

   
 Minimum Total R-value required:  2,70  m²·K/W    

   
Direction of heat flow:  Down     

   
Construction Type R-value       

   
Basic roof assembly:  Metal sheeting type    

   
R-value for roof covering material:  0,36  m²·K/W    

   
R-value for ceiling:  0,05  m²·K/W    

   
Required added R-value for insulation:  2,29  m²·K/W    

   
SANS 204     Required R-value       

   
Construction Type R-value       

   
Roof venting ?  Unventilated     

   

Basic roof construction ?  
Metal cladding @ 2-12° pitch w/ sloped ceiling above 

rafter 
 

   
Basic R-value for Roof       

   
Direction of heat flow:  DOWN     

   
Outdoor air film (7m/s)  0,03      

   
Metal cladding  0,00      

   
Roof air space 

(100 mm to 300 mm, non-reflective)  
0,22      

   
Plasterboard, gypsum 

(10 mm, 880 kg/m³)  
0,06      

   
Indoor air film (still air)  0,16      

   
Total R-value  0,47    m2K/W   

   
         

   
Thermal Insulation       

   
Minimum added R-Value of insulation required:  2,23    m2K/W   

   
            

Generic insulation product added ?   Flexible mineral/rockwool 
 Refer SANS 
204 (4.3.6.2)    

Density of generic insulation added:  60 – 120  kg/m³    
   

Thickness of generic insulation required:  75    mm      
 

Energy Efficiency in Buildings    
Maximum Energy Demand & Consumption    

         
  

  Occupancy:  H4     
  

         
  

  Design Occupancy Time:  24  Hours per day   
  

    7  Days per week   
  

         
  

  Climatic Zone:  5     
  

         
  

Maximum Energy Demand & Consumption -    
  

Design Assumption for Building Classification         
Maximum Energy Demand:  Non-specified  VA/m2  

  
  

Maximum Energy Consumption:  Non-specified  kWh/(m2)    
  

  Building Total Nett Floor Area:    
     

Ground Storey:  141,72  m2      
Total Nett Floor Area:  141,72  

     
  Building – Total Floor Area:    

     
  Total Floor Area:  159,78  m2      
           
Services -    

Building Floor Area       
  

Total Floor Area of Building:  159,784  m2    
  

         
  

Lighting and Power       
  

Max. Energy Demand:  798,92  W – Permissible    
Max. Energy Consumption per Annum:  798,92  kWh – Permissible    

         
  

   Lamp power (W) rating:  No. of lamps:  Hours in use / day:    
  

   11 12 7,0    
  

Total lamp energy demand (W):  132  Energy demand acceptable.    
   or       

  
Total lamp energy demand (W/m²):  0,83  Energy demand acceptable.    
Available energy demand – Lights:  667  W    

  
         

  
 Total annual energy consumption – Lights (kWh):  336,34  Energy consumption acceptable.    

   or       
  

Total energy consumption – Lights (kWh/m²):  2,38  Energy consumption acceptable.    
Available annual energy consumption – Lights:  462,58  kWh    

  
         

  
Hot Water Services   (Use actual measured data where available.)   

  
Type of Accommodation ?  Dwelling houses - Medium rental : 115-140 L/capita/day   

  
Assumed Hot Water Consumption ?  10,0  L    

  
No. of Persons:  4  Per Day    

  
Assumed Daily Hot Water Consumption:  40,0  L    

  
Assumed Annual Hot Water Consumption:  14,56  kL – Based on daily design occupancy per week    

50 % of Annual Hot Water Consumption:  7,28 
 kL – Minimum volume of hot water to be provided by 
means other than electrical resistance heating    

   or       
  

Daily Hot Water Consumption:  20,0 
 L – To be provided by means other than electrical 
resistance heating    

 Insulation Requirements :       
  

 Internal diameter of Hot Water Service Pipe ?  ≤ 80  mm    
  

 Minimum Required R-value for Pipe Insulation ?  1,0  Refer SANS 204 (4.5.2)    
 Hot Water Vessels / Tanks :       

  
 Minimum Required R-value for Vessel / Tank ?  2,0 

 Additional insulation to manufacturer's insulation 
may be required to achieve this value.    

 

MAIN
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