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Abstract : Daylighting has a great effect on people inside the room. It is also closely related to the lighting energy
consumption. Daylight factor(DF) is a very important index for evaluation of the daylighting in overcast sky. The
objective of this study is to verify the suitability of the Tregenza’'s Modified Split Flux formula for the calculation
of the daylight factor. We compared the daylight factors calculated by two methods; one by a measurement with
1/5 scale model and the other by the Daysim program. We used variables for verification as window wall
ratios(WWR) and angles of the sky visible. As a result, daylight factor calculated by Modified Split Flux is similar
to the measurement when more daylight enters the inside. And error is significantly increased when the angle

of the sky visible is 50°.
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Fig. 1. The definition of sky visible area

As Area of the floor and wall surfaces
below the centre-height of the windows,
excluding the window wall surfaces

t ‘Overall transmittance of the glazing,
taking Into account diffiise glass
transmittance and dirt factor

piw Mean reflectance of the floor and
wall surfaces below the centre height
of the windows, excluding the window

pew -Mean reflectance of the ceiling and
wall surfices above the centre height

of the windows, excluding the window

pg ‘Mean ground reflectance
p :Mean internal reflectance: floor, walls,

ceiling, windows
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Table. 1 Model conditions

Al 37 540mm(W) x 1000mm(D) x
= 37| 560mm (1% 1)
BHALE MY 79%, 9 60%, HE 23%,
HHEY| 50% (Base Model)
T ENE 100% (no glass)
& Hes

Fig. 2. Model size and sensor location
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Table. 2 Measurement and simulation conditions

o} 6/5 - 7/17
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Fig. 3. Global Horizontal Radiation and Diffuse
Horizontal Radiation of measurement
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Fig. 5 Variables 1 - The ratios of window in section
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Fig. 6 Variables 2 - Angles of the sky visible in section
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Table. 3 Error of daysim smulation

Sensing Position MBE (%) Cv(RMSE) (%)

Global Horizontal
Illuminance 4 6

Average of Indoor
Illuminance -1 24
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Fig 7 Comparison of global horizontal illuminance
between measurement and daysim simulation

Daysim Simulation (i)

4]
8
L]

4

i

L]
4

I,o"

o 200 400 600 B00 1000 1200 1£00 1600 1800

Measurement {lx)

Fig. 8 Comparison of average of indoor illuminance
between measurement and daysim simulation
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Table. 4 Daylight factor(DF) of measurement and daysim

DF(%) Error
Measurement 7.46 MBE -2%
Daysim 7.46 Cv(RMSE) 27%
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Table. 5 Average daylight factor according to the
Window to Wall Ratio (WWR)

WWR 50% | 40% | 30% | 20%
Daysim 1 DF Average(%) 7.63 6.55 5.16 3.46
Simulation
(Whole year MBE -74% |-13.9%|-18.1%|-18.5%

th Error
Nata) CVRMSE) || 11.4% | 16.3% | 20.1% | 20.6%

Daysim 2 DF Average(%) || 7.04 | 6.07 | 478 | 3.21
Simulation
(Measured MBE 03% | -7.2% |-11.6%|-12.1%
period | Error S S S -
6/9-7/17) Cv(RMSE) ([ 34% | 7.8% | 123% | 12.4%
Modified Split Flux(%) 7.06 | 564 | 423 | 282
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Fig 9 Average daylight factor according to the window wall ratio
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Fig. 10 Average Daylight Factor according to angles of the sky visible
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