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RUN APACHESIM WITH AND WITHOUT ENABLING THE 

SUNCAST LINK 
This FAQ uses a few examples to study the effect of including the SunCast solar shading analysis in 

an ApacheSim dynamic simulation. For each section, the shading technique will be discussed, and a 

screenshot of the model will be included, together with the solar gain for selected rooms after 

running the simulation both with and without enabling the SunCast link. 
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Case 1: Adjacent Building  

This image shows a model with an adjacent building. The two highlighted rooms downstairs (named: 

Northeast and Southeast rooms) are the focus of this study. The building is located in the northern 

hemisphere (London, UK). 

 

After running ApacheSim twice (with and without enabling the SunCast link), the solar gains for the 

two rooms were compared for the two cases: 
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1.1 Ground Floor: Northeast Room (the bigger room): 

We can see a significant reduction in solar gain when the SunCast shading analysis was included in 

the simulation. 

 

 

The table below shows the total annual solar gain for the same room with about 24% reduction 

when SunCast solar shading analysis was included in running the simulation: 
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2.1 Ground Floor: Southeast Room (the smaller room) 

The total solar gain in this room is lower than in the first one, and its solar gain reduction is not as 

high as the first one. That’s because the location of this room with respect to the sun and the 

adjacent building is different from the other room. This will be explained further: 

 

The table below shows a 15% reduction in solar gain when the SunCast link was enabled: 
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3.1 Why do we see this difference in solar gain? 

When the SunCast link is enabled, ApacheSim will use the shading file generated by SunCast, which 

includes shading factors and, optionally, diffuse shading factors, to track solar radiation through 

building surfaces. In the case of shading factors, at each simulation timestep, ApacheSim uses the 

incident solar flux, surface geometry and shading factor to calculate the solar radiation intercepted 

by that surface. Diffuse shading factors are used to block part of the diffuse solar radiation, the 

unblocked part is added to the direct radiation component from the sky and the radiation reflected 

from the ground, to give the total diffuse solar radiation incident on an exterior building surface. 

When the SunCast link is not enabled (no shading file is used), ApacheSim will not take into account 

shading objects, e.g. adjacent building in this case, and that is why solar gain is higher. The exception 

to this rule is any shading devices defined in the Apache Constructions Database. These are always 

used by ApacheSim and not used by SunCast. They are not used in this model. 

4.1 Solar Exposure Analysis of Case 1 

Solar exposure analysis results in SunCast show that the windows in the southeastern room are 

exposed to solar radiation for more hours during the year than the northeastern room. This image 

shows solar exposure hours for the southeastern room, with over 3000 hours of annual solar 

exposure on most windows. 
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This image shows the northeastern room’s windows with about 800 hours of annual solar exposure. 

 

It is worth mentioning that the dimensions of the adjacent building affect shading and solar 

exposure. For example, if the building is shorter; upstairs rooms will be exposed to sun for longer 

hours. 
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Case 2: Translucent Shade: 

The image below shows our building with translucent shades on the east side of the upstairs and 

downstairs spaces. Let’s look at the impact on the solar gain in our two rooms from adding 

translucent shades to the building. 

 

2.1  Ground Floor: Northeast Room (the bigger room): 

We see a reduction in the room solar gain when the SunCast link was enabled. 
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The table below shows a 13% reduction in solar gain when the SunCast link was enabled: 

 

2.2  Ground Floor: Southeast Room (the smaller room) 

The same happened to this room. There was a total annual solar gain reduction of 26% when the 

effect of SunCast was included in the dynamic simulation. 



 
 

10 

FAQ Document for Users 

 

2.3  Diffuse Radiation and Translucent Shade: 

Solar gain in a room is primarily caused by its exposure to solar radiation. Solar radiation has three 

components: direct (beam) radiation, diffuse radiation and scattered radiation. 

 

It is worth mentioning here that translucent shading does not reduce solar gain caused by diffuse 

solar radiation. It only reduces solar gains from direct solar radiation. So, if we compare solar gain in 

one room with and without translucent shades on a day with high levels of diffuse solar radiation, 

we will not find a significant difference between the two values. 
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For example, the northeast’s room solar gain on May, 8th did not change when the SunCast analysis 

was enabled in the dynamic simulation as shown in the images below. Diffuse radiation (magenta 

curve) was significantly higher than direct radiation (black curve) on that day. The legend shows two 

“direct radiation” and two “diffuse radiation” values, because two files are compared here: with 

SunCast and without it. But they are identical in both cases, since the weather file is the same. 
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2.4  Translucent shade and g-value: 

G-value is a coefficient that is used to measure the solar energy transmittance of windows. It has a 

value between 0 and 1, where 0 represents a window with no solar energy transmittance and 1 

represents a window with full solar radiation transmittance. 

In the VE, translucent shades use this value in the same way as windows, so the lower the g-value, 

the more effectively the shade is blocking solar gain. The image below shows the difference in solar 

gain between two translucent shades with different g-values. 

The red lines show the lower solar gain for the translucent shade with a lower g-value (g=0.0502) 

than the green lines for a translucent shade with a higher g value (g=0.5330). 
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Case 3: Local Shades: 

Local shades were added to the upstairs and downstairs on the east side of the building. Solar gain 

to the rooms on the southeast and northeast sides and the effect of SunCast was studied: 

5.1 Ground Floor: Northeast Room (the bigger room): 

Here, we see the same trend as before, when we added translucent shades and an adjacent 

building: solar gain was reduced when the SunCast link was enabled in the ApachSim dynamic 

simulation. 
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The tabular view of the data, shows a 14% reduction in solar gain in this room when the SunCast link 

is enabled: 

 

6.1 Ground Floor: Southeast Room (the smaller room) 

The same happened in this room with a 10% solar gain reduction. The value differed due to the 

different room configuration and orientation. 
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Case 4: Self-shading (L-shaped Building): 

This case represents shading due to the form of the building itself. Building shapes can have a 

significant impact on reducing their own solar gain. The image below shows a building with an L-

shape: The highlighted room will be our focus for investigating the impact of the SunCast solar 

shading analysis inclusion on an ApacheSim dynamic simulation.  
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Using SunCast, the below shading images highlight the extent of the self-shading on the room during 

the day (both in the morning and the afternoon). 
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The images below show the annual solar reduction (13%) caused by self-shading when the SunCast 

link is enabled. 
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Case 5: Solar Radiation through Internal Openings: 

Now we will look at how solar radiation transfers through holes in a model, by testing the impact on 

solar gains from including/excluding the SunCast analysis in our dynamic simulation of the building. 

Below is a two room model with a hole between the rooms. 

 

After running the simulation, the results for the two cases are as follows: 

 

Back Room 

Front Room 
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5.1. Front Room: 

For the front room, solar gain with SunCast was less than solar gain for the same room without 

SunCast: 

 

The table below shows a reduction of about 11% in solar gain in the room when SunCast is used: 
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5.2. Back Room 

The below chart and table show the difference in solar gain between two cases for the back room. In 

this room, there was a 20% increase in total solar gain when SunCast analysis was included when 

running the simulation. That’s because SunCast used solar tracking to track incident solar radiation 

through the external window, then through the hole between the two rooms, into the back room. 
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5.3. Why has this happened? 

This is because ApacheSim doesn't perform solar tracking for the direct radiation when the SunCast 

link is not enabled which means direct/beam solar radiation is not tracked from the front room to 

the back room and it is treated as diffuse radiation. Instead of seeing the incident solar transmission 

as a solar gain, we would expect the results to show an increase in heat transfer in the form of 

conduction.  

With SunCast enabled, direct solar radiation will be tracked from the front room to the back room, 

so that is why we see the decrease in solar gain in the front room and an increase in solar gain in the 

back room. It is worth mentioning here that holes are treated by SunCast as perfectly transparent. 

For more information on Solar Tracking, please visit Solar Radiation section in ApacheSim calculation 

methods. 

5.3.1 Distribution Diffuse Radiation  

Diffuse radiation that enters the building through external glazing is partially transmitted and 

partially absorbed by the element. In simple cases like this one, the transmitted part is distributed 

over the other surfaces in the room in proportion to their areas. Receiving surfaces will in turn 

reflect, absorb and transmit (if transparent or translucent) this radiation in appropriate proportions. 

Holes are treated as perfectly transparent as mentioned earlier. This means that when the 

distributed radiation falls on the hole between the two spaces, this surface will transmit it from the 

front room to the back room, as the properties of the hole will neither reflect nor absorb radiation. 

5.4. Test with an internal window instead of a hole 

When the hole is converted into a window, solar gain in the front room increased, because the 

window is not fully transparent like the hole, hence some of the radiation will be reflected by the 

window back into the front room. The glazing of the window will also absorb some of the solar 

radiation. 

 

This reflected radiation is therefore not added to the back room, so its solar gain will decrease: 

https://help.iesve.com/ve2021/solar_radiation.htm
https://help.iesve.com/ve2021/solar_radiation.htm


 
 

23 

FAQ Document for Users 

 


