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Model of the site and surrounding building geometry

Introduction

N N
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Design of the louvres

Introduction

vertical fin to prevent sun 

entering from the side

louvres to extend over the clerestory 

windows at top and bottom

indicative dimensions for 

an array of 6 vertical 

louvres



Sunlight Penetration Analysis

This section presents the findings of the sunlight penetration analysis into the gallery interior.
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

The louvres prevent direct sun to penetrates the main exhibition space of the South Asia Gallery at all time. 

Sun reflected from the existing building enters the lobby regularly during the summer, spring and autumn.

the glass in the surrounding building have been modelled with red and blue color as a visual cue to identify the sources of reflected sun entering the lobby and gallery spaces
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

In summer reflected sun penetrates mainly in the lobby floor and walls from mid morning to the early 

afternoon. No penetration of reflected sunlight into the gallery walls.

21 June – summer solstice, perspective view in the lobby (left) and plan view on the right

Play! Play!
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

In summer reflected sun penetrates mainly in the lobby floor and walls from mid morning to the early 

afternoon. No penetration of reflected sunlight into the gallery walls.

21 June – summer solstice, perspective view from the main exhibition space (western and eastern entrances on left and right respectively 

Play! Play!
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

In spring and autumn, reflected low sun penetrates the northwest and northeast end of the gallery through the 

west entrance (top left) and east entrance (top right) respectively. Reflected sun directly illuminates the eastern 

walls adjacent to the entrances. 

21 September – equinox, perspective view in the lobby (left) and plan view on the right

Play! Play!
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

In spring and autumn, reflected low sun penetrates the northwest and northeast end of the gallery through the 

west entrance (top left) and east entrance (top right) respectively. Reflected sun directly illuminates the eastern 

walls adjacent to the entrances. 

Play! Play!

21 September – equinox, perspective view from the main exhibition space (western and eastern entrances on left and right respectively 
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

In winter, there is no penetration of reflected sunlight into the gallery nor the lobby.

21 December – winter solstice, perspective view in the lobby (left) and plan view on the right

Play! Play!
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Sunlight Penetration Analysis

Sunlight Penetration Analysis

In winter, there is no penetration of reflected sunlight into the gallery nor the lobby.

Play! Play!

21 December – winter solstice, perspective view from the main exhibition space (western and eastern entrances on left and right respectively 
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Sunlight Penetration Analysis – Summary

Sunlight Penetration Analysis

Time of year Time Duration (h)

21 June – summer solstice 08:15 – 14:15 6

21 March/September - equinox 09:15 – 14:15 5

21 December – winter solstice None None

The summary of the approximate times and durations of reflected sun penetration into the lobby:

total hours of sun penetration reflected from all groups of windows in the existing surrounding buildings



Annual Exposures Analysis

Exposure analysis has been carried out on the same grids as the daylight factor analysis to provide an indication of predicted 
illuminance levels in the gallery over time.



15 Annual Exposures Analysis

Overview of calculation grids in the gallery

v10

v1

v12

v6

v11

N N

v10
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Grid v1 – annual exposure visualization on the left and annual hourly illuminance graph on the right

Annual Exposures Analysis

Grid v1 – wall opposite to clerestory glazing, near right entrance

*Note: the scale is different from other diagramsN

*colour scale is different from other images
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The high peak hourly illuminance is primarily due to sunlight reflected from the façade of the existing building 

on the north penetrating the gallery and falling on this wall. The peak illuminance from it is never more than 40 

lux.

The presence reflected sunlight on the analyzed account for at least 2h per day during the summer period and 

around 1h per day during spring/autunm. 

In the absence of reflected sunlight the hourly average illuminance are below 10lux.

As can be seen from the annual exposure visualisation, the entire wall is below 100 klux-hours and therefore 

suitable for medium responsivity objects. Areas towards the south side of the galleries shows values below 15 

klux-hours and are suitable for high responsivity materials. 

Grid v1 – wall opposite to clerestory glazing, near right entrance

Annual Exposures Analysis
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Grid v6 – annual exposure visualization on the left and annual hourly illuminance graph on the right

Annual Exposures Analysis

Grid v6 – wall opposite to clerestory glazing, near left entrance

*Note: the scale is different from other diagramsN

*colour scale is different from other images
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The high peak hourly illuminance is primarily due to sunlight reflected from the façade of the existing building 

on the north penetrating the gallery entering the adjacent walls. The peak illuminance from it is never more 

than 40 lux.

Sunlight reflected inside accounts for very limited time of the year. In the absence of reflected sunlight the 

hourly average illuminance are below 10lux.

As can be seen from the annual exposure visualisation, the entire wall is below 40 klux-hours and therefore 

suitable for medium responsivity materials.

Grid v6 – wall opposite to clerestory glazing, near left entrance

Annual Exposures Analysis
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Grid v6 – annual exposure visualization on the left and annual hourly illuminance graph on the right

Annual Exposures Analysis

Grid v10 – lobby wall north

N

*scale is equal from previous iteration
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The high peak hourly illuminance is primarily due to sunlight reflected from the façade of the existing building 

on the north penetrating the gallery entering the adjacent walls. 

During the summer, the highest maximum value is in excess of 550 lux, although the average values for 

this period are below 80 lux for areas without direct sunlight penetration.

In the absence of reflected sunlight the hourly average illuminance ranges from approximately 60 to 200 lux.

As can be seen from the annual exposure visualisation, areas directly opposite to the lobby façades exceed 600 

klux-h and will only be suitable for display of non-light sensitive materials unless blinds or other form of 

sunlight control is provided.

Annual Exposures Analysis

Grid v10 – lobby wall north
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Grid v6 – annual exposure visualization on the left and annual hourly illuminance graph on the right

Annual Exposures Analysis

Grid v11 – lobby wall east

N

*scale is equal from previous iteration



23 Annual Exposures Analysis

Grid v11 – lobby wall east

The high peak hourly illuminance is primarily due to sunlight reflected from the façade of the existing building 

on the north penetrating the gallery entering the adjacent walls. 

During the summer, the highest maximum value is in excess of 800 lux, although the average values for 

this period are below 100 lux for areas without direct sunlight penetration.

In the absence of reflected sunlight the hourly average illuminance ranges from approximately 60 to 250 lux.

As can be seen from the annual exposure visualisation, the majority of the area exceeds 600 klux-h and will 

only be suitable for display of non-light sensitive materials unless blinds or other form of sunlight control is 

provided.
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Grid v6 – annual exposure visualization on the left and annual hourly illuminance graph on the right

Annual Exposures Analysis

Grid v12 – lobby wall west

N

*scale is equal from previous iteration



25 Annual Exposures Analysis

The high peak hourly illuminance is primarily due to sunlight reflected from the façade of the existing building 

on the north penetrating the gallery entering the adjacent walls. 

During the summer, the highest maximum value is in excess of 400 lux, although the average values for 

this period are below 50 lux for areas without direct sunlight penetration.

In the absence of reflected sunlight the hourly average illuminance ranges from approximately 40 to 150 lux.

As can be seen from the annual exposure visualisation, the majority of the area exceeds 300 klux-h and will 

only be suitable for display of medium sensitivity materials unless blinds or other form of sunlight control is 

provided.

Grid v12 – lobby wall west
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The mean and maximum hourly illuminance and annual exposure values have also been calculated for each 

grid, to provide an indication of the overall illuminance for each grid and a useful overview of the results. 

These can be seen in the table below:

Annual Analysis – summary

Annual Exposures Analysis

Grid Mean hourly 

illuminance (lux)

Max. hourly 

illuminance (lux)

Mean Annual Exposure 

(klux-h)

Max. Annual Exposure 

(klux-h)

v1 (opp. skylight) 6 34 26 107

v6 (opp. skylight) 5 36 22 37

v10 (lobby central) 77 584 355 949

v11 (lobby east) 109 801 502 675

v12 (lobby west) 52 414 238 321



Conclusions & Recommendations
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The skylight louvers effectively remove direct sun penetration and also significantly reduce daylight levels.

Daylight levels in the lobby are significantly higher than would be experienced in the galleries, leading to large 

contrast between the lobby and gallery space.

Daylight levels in the lobby, and the resulting annual exposure, are generally suitable for low responsive 

materials (600 klux.hr), however areas directly opposite the windows are brighter and reach levels of 800 

klux.hr or more.

There is significant reflected sunlight entering the lobby space, and also into the gallery space, when the sun in 

low during the spring / autumn months.

Conclusions

Conclusions & Recommendations
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There is currently significant contrast between the lobby and gallery, which will lead to visual adaption 

problems and visual discomfort. Blinds are recommended on the lobby windows to mitigate this.

Blind are also recommended to reduce reflected sunlight into the lobby space, which can occur throughout the 

spring, summer and autumn months.

Daylight levels in the lobby, whilst generally within or slightly above recommendations for low responsivity 

materials, are significantly higher than the adjacent gallery, and as such, use of blinds is recommended. This 

will also provide the reduction necessary for potential use of film / AV material.

Blind recommendations:

- The darker the blind material, the better the view out from the lobby. White is not recommended.

- Careful detailing of blinds is needed to ensure reflected sun doesn't come through the gaps between them.

- Where possible, a site test of the proposed material is recommended to ensure it provides sufficient diffusion.

- Initial recommendation: 5% open material (Mermet SV 5% - 0207 WHITE PEARL)

Recommendations

Conclusions & Recommendations
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