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 The study is to analyse a performance of sunlight penetration on front terraced house 

facades designed with post-modern and the current neo-minimalist style for the case 
studies. Terraced houses are the most popular house type built in garden estates and 

new towns under garden city’s movement in Malaysia to solve the problem of 

population overcrowdings in the cities. The post-modern terraced houses in Malaysia 
were built in 2000s when it lost its popularity to and whereas after 2010s minimalist 

style becomes a popular style for the terraced houses. The SunTool software is used in 

the survey to calculate the amount of shading area and extent of sunlight penetration. 
The survey will be conducted at a position when the sun path is perpendicular to the 

house façade. The study finds that the front facade design focuses more on style rather 

than avoiding sunlight penetration inside the house. Car porch, recessed wall with 
balcony, sunshade elements and roof overhang are frequently used in the house facade 

design built after 2000 with post-modern and minimalist style for sun shading purposes 

compared the terraced houses built before 2000. 
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INTRODUCTION 

 

This study is to discuss the extent of sunlight penetration and the amount of shading area on house facades 

of selected from different house’s architecture styles. Terraced house types is selected for the case studies 

because it is the most popular house type representing more than 43% in 2000 in urban area in this country [1]. 

They are a dominant house type built in garden estates and new towns under garden city’s movement in 

Malaysia to solve the problem of population overcrowdings in the cities. The information of this study is able to 

guide the architects on awareness to design the house façade with excellent sun shading design elements. Design 

faults and without consciousness to the importance of sustainability by the architects are the reasons for poor 

house façade design which is unable to block intensity of solar radiation. The benefit of this research is to 

generate empirical findings and contributions which lead to architectural design recommendations on excellent 

terraced house facade design as one of the important considerations. In a tropical region like Malaysia, excellent 

facade design to avoid intensity of solar radiation is necessary [2]. House facade exposed to direct sunlight 

causes problem of solar radiation. The sun energy will radiate the heat from outside wall transmitted into the 

interior of the house [3, 4]. It generates extra heat gains inside the house which causes warm temperature to the 

indoor area. As a result, this creates uncomfortable thermal condition to the occupants [5]. 

 

Case Studies: 

The case studies consist of a survey on front facade of terraced houses constructed2000s and after 2010s. 

The good example of thepost-modern style were selected in Putrajaya which is the latest new town built in 

Malaysia and currently becomes an administrative city for the federal government [6, 7] whilethe selected case 

studies of the minimalist style were in Shah Alam. The selected terraced houses for this survey are as follows: 

Post-Modern Terraced House Style 

Case Study A:  No. 12, JalanP9D3  Presint 9, 62250 Putrajaya (Figure 1) 

Case Study B:  No. 25, Jalan P16D2 Presint 16, 62150 Putrajaya (Figure 1) 
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The Current Terraced House (Minimalist) Style 

Case Study A:  No. 12, JalanP9D3  Presint 9, 62250 Putrajaya (Figure 2) 

Case Study B:  No. 25, Jalan P16D2 Presint 16, 62150 Putrajaya (Figure 2) 

 

 
 

Fig. 1: Facade section (left), elevation (middle) and photograph (right) in the Case Study A&B: Post-Modern 

Terraced House 

 

  
 

Fig. 2: Facade section (left), elevation (middle) and photograph (right) in the Case Study A&B: Minimalist 

Terraced House 

 

The design exhibits a range of complex geometric elements blending of modern, colonial and traditional 

styles with colourful paints on the house facade [8]. It deviates dramatically from regular and simple 

composition of modern architectural style which emphasises an expression of architectural simplicity and white 

colour scheme [9]. In case of the houses built at Putrajaya, they represent a showcase for the present and future 

direction of house designs in Malaysia. 

 

MATERIAL AMD METHODS 

 

The SunTool software will be used in the survey to calculate the amount of shading area and extent of 

sunlight penetration. The survey will be conducted at a position when the sun path is perpendicular to the house 

facade either during morning (east) or evening (west) session in the case studies. The reason is terrace houses 

are mass produced house type built at various orientation to the sun path. In this study, the day time at which the 

sun path perpendicular to the house facade will be used in order to gain the results when the house facade has its 

maximum exposure to the direct sunlight. By having this method, the survey will be able to identify 

effectiveness of the facade on shading design [10]. Limitation of this survey is that the position of the sun path 

changes overtime. In order to get perpendicular angle of the sun to the east (90°) and west (270°), the data was 

calculated to the required sun path using the SunTool Software. Time and date when the sun paths are 

perpendicular to the house facade are illustrated in Table 1. The other limitation is that there are at certain times 

and dates that the sun path’s azimuth is not possible to have perfectly at 90° [11, 12]. In these cases, the closest 

azimuths nearest to 90° will be used when the simulation is made from 7 am to 6 pm, which are listed in Table 

1.  

 
Table 1: Time, date and azimuth of the sun when the extent of sunlight penetration on the house façade was calculated for cases in Malaysia 

Orientation Time Date Azimuth Orientation Time Date Azimuth 

East 90° 

7 am 23 March 90° 

West 270° 

1 pm 16 September 90.5° 

8 am 25 March 90° 2 pm 29 March 89.8° 

9 am 27 March 89.8° 3  pm 18 September 89.8° 

10 am 28 March 90.1° 4 pm 26 March 89.9° 

11 am 29 March 90° 5 pm 24 March 89.9° 

12 pm 29 March 92.2° 6 pm 22 March 89.9° 

 

In order to get the correct position and orientation, all data about the location, time, date and orientation will 

be entered into the SunTool software to do the simulation and calculate the percentage of facade’s shading area 
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and the extent of sunlight penetration (Figure 4). And then the facade’s dimensions such as depth of exterior 

shading device, height, wall’s width and sill height will be keyed in the SunTool software.  After drawing the 

facade and entering all required data, the software will be able to do the simulation and provides the facade 

shading area and the extent of sunlight penetration inside the house for the analysis. 

 

RESULTS AND DISCUSSION 

 

The analysis compares results of the extents of sunlight penetration on the ground floor level (Storey 1) and 

first floor level (Storey 2) of the front house facade for two case studies of both architectural style of terraced 

house Table 2. And then the study compares between the averages of the sunlight extend of all styles.The results 

show: 

 At Storey 1 all case study have similar shading behavoir as the sunlight penetrate inside the house at the 

first and last 2 hours of the day  while the rest of the day witness 0 sunlight penetration. 

 The last hour of simulation records the highest sunlight penetration followed by the first hour of the day. 

 At Storey 2 all case studies have the highest sunlight penetration at the last hour of the simulation and 

followed by the first hour of simulations and that’s because of the sun position with low angel at these times. 

 The afternoon hours show an excelant shading performance with no sunlight penetration at all case 

studies. 

 
Table 2: Sunlight penetration in the Case Study A and Bwith Post Modern Terraced House style (2000s) 

Façade Time Sunlight extend penetration (2000s) Sunlight extend penetration (2010s) 

  
Case A 

Storey1 

Case A 

Storey2 

Case B 

Storey1 

Case B 

Storey2 

Case A 

Storey1 

Case A 

Storey2 

Case B 

Storey1 

Case B 

Storey2 

East 90 

7:00 AM 38.24 40.09 33.63 46.28 39.85 46.33 40.36 40.12 

8:00 AM 9.03 14.04 5.03 17.1 5.89 16.73 5.81 13.73 

9:00 AM 0 6.29 0 9.33 0 8 0 6.14 

10:00AM 0 2.31 0 5.09 0 4.47 0 3.03 

11:00AM 0 0 0 1.09 0 1.17 0 0 

West 270 

12:00PM 0 0 0 0 0 0 0 0 

1:00 PM 0 0 0 0 0 0 0 0 

2:00 PM 0 0 0 3.09 0 3.59 0 1.92 

3:00 PM 0 4.2 0 7.25 0 6.8 0 5.05 

4:00 PM 0 9.57 0 12.61 0 10.8 0 8.63 

5:00 PM 13.5 18.65 9.49 24.32 10.83 21.04 11.24 17.69 

6:00 PM 75.13 75.16 73.56 85.61 82.61 84.05 73.6 73.08 

 

 
 

Fig. 4: Sunlight Penetration of the Case StudyA (Average) and B (Average) of all terraced house styles with 

Storey 1(left), Storey 2 (right) 

 

Summary: 

The study finds that the extent of sunlight penetration reach the maximum distance inside the house in the 

early morning and late afternoon in all case studies from both styles, and that is because of the low angle of the 

sun position in the sky during these times[13, 14].  The results in the Tables 2 and figure (3) show that the 

Earliest Terraced House Style has the deepest extend of sunlight at all hours of simulation. The car porch, 

recessed wall with balcony, sunshade elements and roof overhang in the Post-Modern and Current (minimalist) 

Terraced House Styles, they were very effective preventing the extend of sunlight penetration from getting 

inside the house deeply - storey 1- except for the first and last hour of simulation because of the angle of sun 

position, and that make these two styles more efficient and preferable by both architect and people at the current 

time. For storey 2 the simulation’s results show that all terraced house styles have similar behaviour for the 

extend sunlight penetrations with almost similar results at most of the simulation’s hours.  
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