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 Ray traced plot of light reflected   
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 coding assists in legibility and   
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 Time and date of processed image  
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 Comments are time specific and   

 may be classified as low, medium or  

 high risk.

RAY TRACED REFLECTED LIGHT

 Arrows indicate the  reflected light  

 from the various coloured surfaces.  

 These reflected rays terminate in a  

 ‘painted spot’. Further technical   

 details referenced throughout this  

 report (V-Ray brute force engine).  
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F - In Front of building remains clear until height 
above drivers line of vision - NO IMPACT 
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 F - G INTERSECTION  - REFER TO 
ADVANCED GLARE CALCULATION

F & G- In Front of building remains clear until 
height above drivers line of vision - NO IMPACT 

B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT
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B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT

B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT
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1.	  

B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT
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 F - G INTERSECTION  - REFER TO 
ADVANCED GLARE CALCULATION

 G INTERSECTION with StKilda Rd - REFER 
TO ADVANCED GLARE CALCULATION
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1.	  

  F  - REFER TO ADVANCED GLARE 
CALCULATION 

  F - G INTERSECTION  - REFER TO 
ADVANCED GLARE CALCULATION
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1.	  

B - Palmerstom St-  View Angle from the side 
and not considered possible Glare Hazard.  No 
Calculation required. Refer 1500 hour time for 
calculation supporting assumption  - 
NO IMPACT
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B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT
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 F - G INTERSECTION  - REFER TO 
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 F - IN FRONT  - REFER TO ADVANCED 
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1.	  

B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT
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B & C - Park Street - minor reflectance likely 
to dissapate.  View Angle from the side and 
not considered possible Glare Hazard.  No 
Calculation required.  - NO IMPACT
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RAY TRACING SETTINGS

Software:  3D MAX (Autodesk) 2020 build : 3DMax licensed  for use by Autodesk, Inc 

VRay by CHAOS Group 2020.

Ray Tracing Engine:  VRay(5) , using Brute Force (secondary as Light Cache). Caustics.

Resolution per image frame: 1900 x 1267
Light Source:	 1 (Sun - Vray , no skylight)
Sun System:	 IES certi�ed Daylight System

Caustics Source: Photon Emmittance Radius 80m , Orbital Scale 200m , 
Caustics Capture: Search Distance Radius 1.0m , Subdivision 3000

Exposure:		 Winter: 14 EV  - 14.5EV ( 1/250, f8.0, ISO 100)
		  Equinox: 14EV - 15EV (1/250, f8.0, ISO 100)
		  Summer: 13EV  - 15EV (1/125, f8.0, ISO 100)
  

Materials:	 Arti�cal Enhanced - Not Applicable for Stage 1 Hot Spot. 
		  Caustics Multiplier 1.0 (for clarity) 
		  Note these adjustments enhance the intensity and not the ray trajectory.

Glass typical:	 IOR 1.5 , certi�ed realistic Glass (V Ray photorealism)
		  Transparency 50% to enable re�ectivity strength in graphics.
		

		
		
Other Solid:	 Di�use Matt neutral grey (no re�ectivity generation)

Target Planes:	 Bitmap painted and darkened for contrast

SUN POSITION DATA
LOCATION : Latitude -37.8 ,  Longitude 144.9  (MELBOURNE , Victoria)

Frame #
Time DATE Azimuth ° Altitude °

8 0800

MID WINTER  
JUNE 21

56 3
9 0900 46 12
10 1000 34 20
11 1100 20 25
12 1200 5 28
13 1300 349 28
14 1400 334 24
15 1500 321 18
16 1600 310 10
27 0700

EQUINOX  
March / Sept 

22

84 6 
28 0800 74 18
29 0900 63 29
30 1000 50 39
31 1100 32 47
32 1200 10 51
33 1300 346 51
34 1400 324 46
35 1500 307 37
36 1600 294 27
37 1700 283 16
41 0600

MID 
SUMMER  
DEC 21

111 10
42 0700 103 22
43 0800 94 33
44 0900 85 45
45 1000 73 57
46 1100 54 68
47 1200 15 75
48 1300 324 72
49 1400 295 63
50 1500 280 52
51 1600 270 40
52 1700 261 28
53 1800 253 17

28-32 Albert Road
South Melbourne

REFLECTIVITY ANALYSIS

M PROPERTY
Architects - Elenberg Fraser

CLIENT

PROJECT

TITLE

CERTIFIED SHADOW DIAGRAM 
	 No : RA204902
 	 Refer to attached Certificate.

	 Certifier: 
	 C McFadzean 
	 B Arch BA (Arch) IES ABSA AAAI

	 Member of IES 
	 (The Illuminating Engineers Society of Australia)

ies
The Lighting Society

ies
The Lighting Society

PAGE	 :	 RA 023

DATE	 :	 29.06.23

VERSION	 :	 02 
REF	 :	 2049

VIPAC Engineers & Scientists Lt
279 Normanby Rd, Port 
Melbourne 3207
Ph 0396479718

Version: 1, Version Date: 14/05/2025
Document Set ID: 9105164



28-32 Albert Road
South Melbourne

M PROPERTY
Architects - Elenberg Fraser

20 40 60 80 100
1:2000

10 20 30 40 50
1:1000

50 100 500
1:4000

100 200 300 500
1:5000

250 500 1 km
1:10,000

50 100
1:4000

250

10 20 30 40 50
1:1500

50 100
1:3000

200

COLOUR CODE KEY

Glass - CONCAVE SECTIONS  	
				      

Glass - MAIN  	 			 
		

STAGE 2 GLARE ANALYSIS

REFLECTIVITY   ANALYSIS

28 - 32 Albert Road
SOUTH MELBOURNE

STAGE 2		 GLARE ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m

 Ø
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CALCULATION OF GLARE
Location FG looking North
Month WINTER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1000 99° - 130°
Façade Aspect Orientation ASP 111 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 34 °

ALT 20 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 650 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 117 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 76050 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -77 Degrees Azi - ASP Tan Cos
V.SA 58.28195 Degrees Atn(Tan ALT / Cos H.S.A) 0.36397 0.224951

Angle of Incidence I 78 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 18.76168 2.617916
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 20 Degrees
Virtual Azimuth VAZI 8 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -330 VAZI-BRG
BETA 20 VALT
THETA 36.6 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.25 0.132474 0.866025

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 36611.72 LUX EG = E*R%*F*COSTHETA
0.802361

Equivalent VEILING LUMINANCE
(Holladay Formula) 273 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: FG
ALBERT RD INTERSECTION

WINTER 1000
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

Line of Sight very limited and 

NO GLARE THRESHOLD is 

found with direct Line of Sight 

and with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

BEARING 338°

LOCATION - note Line of Vision of traffic -  Google Streetview

  Only position  in which Proposed site is visible  to drivers line of 
site during normal traffic conditions is for Southbound Albert Street 
drivers checking merging traffic to their right.

All other positions show Proposed site is not within drivers line of site

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m

 Ø
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CALCULATION OF GLARE
Location FG looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 800 99° - 130°
Façade Aspect Orientation ASP 121 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 74 °

ALT 18 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 620 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 117 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 72540 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -47 Degrees Azi - ASP Tan Cos
V.SA 25.4742 Degrees Atn(Tan ALT / Cos H.S.A) 0.32492 0.681998

Angle of Incidence I 50 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 1.149975 0.226979
50 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 18 Degrees
Virtual Azimuth VAZI -12 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -350 VAZI-BRG
BETA 18 VALT
THETA 20.5 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.030154 0.105573 0.984808

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 9 24 43
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 24 0.24 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 16303.22 LUX EG = E*R%*F*COSTHETA
0.93645

Equivalent VEILING LUMINANCE
(Holladay Formula) 387 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: FG
ALBERT RD INTERSECTION

EQUINOX 0800
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

Line of Sight very limited and 

NO GLARE THRESHOLD is 

found with direct Line of Sight 

and with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Only position  in which Proposed site is visible  to drivers line of 
site during normal traffic conditions is for Southbound Albert Street 
drivers checking merging traffic to their right.

All other positions show Proposed site is not within drivers line of site

BEARING 338°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location FG looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 900 99° - 130°
Façade Aspect Orientation ASP 110 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 63 °

ALT 29 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 785 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 98125 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -47 Degrees Azi - ASP Tan Cos
V.SA 39.10324 Degrees Atn(Tan ALT / Cos H.S.A) 0.554309 0.681998

Angle of Incidence I 53 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 1.149975 0.660598
50 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 29 Degrees
Virtual Azimuth VAZI -23 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -361 VAZI-BRG
BETA 29 VALT
THETA 29.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.000305 0.307259 0.999848

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 9 24 43
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 24 0.24 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 20594.01 LUX EG = E*R%*F*COSTHETA
0.87448

Equivalent VEILING LUMINANCE
(Holladay Formula) 245 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: FG
ALBERT RD INTERSECTION

EQUINOX 0900
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

Line of Sight very limited and 

NO GLARE THRESHOLD is 

found with direct Line of Sight 

and with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Only position  in which Proposed site is visible  to drivers line of 
site during normal traffic conditions is for Southbound Albert Street 
drivers checking merging traffic to their right.

All other positions show Proposed site is not within drivers line of site

BEARING 338°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location FG looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1000 99° - 130°
Façade Aspect Orientation ASP 112 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 50 °

ALT 39 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 935 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 116875 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -62 Degrees Azi - ASP Tan Cos
V.SA 59.89703 Degrees Atn(Tan ALT / Cos H.S.A) 0.809784 0.469472

Angle of Incidence I 69 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 3.537132 2.975225
70 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 39 Degrees
Virtual Azimuth VAZI -6 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -344 VAZI-BRG
BETA 39 VALT
THETA 42.2 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.075976 0.65575 0.961262

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 25 37 50
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 37 0.37 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 32046.37 LUX EG = E*R%*F*COSTHETA
0.741064

Equivalent VEILING LUMINANCE
(Holladay Formula) 180 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: FG
ALBERT RD INTERSECTION

EQUINOX 1000
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

Line of Sight very limited and 

NO GLARE THRESHOLD is 

found with direct Line of Sight 

and with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

Search area for reflected sun disc

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Only position  in which Proposed site is visible  to drivers line of 
site during normal traffic conditions is for Southbound Albert Street 
drivers checking merging traffic to their right.

All other positions show Proposed site is not within drivers line of site

BEARING 338°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location FG looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1100 99° - 130°
Façade Aspect Orientation ASP 100 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 32 °

ALT 47 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1055 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 131875 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -68 Degrees Azi - ASP Tan Cos
V.SA 70.74435 Degrees Atn(Tan ALT / Cos H.S.A) 1.072369 0.374607

Angle of Incidence I 75 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 6.126055 8.194783
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 47 Degrees
Virtual Azimuth VAZI -12 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -350 VAZI-BRG
BETA 47 VALT
THETA 48.1 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.030154 1.149975 0.984808

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 52841.81 LUX EG = E*R%*F*COSTHETA
0.667827

Equivalent VEILING LUMINANCE
(Holladay Formula) 228 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: FG
ALBERT RD INTERSECTION

EQUINOX 1100
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

Line of Sight very limited and 

NO GLARE THRESHOLD is 

found with direct Line of Sight 

and with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Only position  in which Proposed site is visible  to drivers line of 
site during normal traffic conditions is for Southbound Albert Street 
drivers checking merging traffic to their right.

All other positions show Proposed site is not within drivers line of site

BEARING 338°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location FG looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 900 99° - 130°
Façade Aspect Orientation ASP 120 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 85 °

ALT 45 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1025 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 128125 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -35 Degrees Azi - ASP Tan Cos
V.SA 50.67731 Degrees Atn(Tan ALT / Cos H.S.A) 1 0.819152

Angle of Incidence I 55 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.490291 1.490291
50 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 45 Degrees
Virtual Azimuth VAZI -25 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -363 VAZI-BRG
BETA 45 VALT
THETA 45.1 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.002739 1 0.99863

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 9 24 43
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 24 0.24 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 21705.17 LUX EG = E*R%*F*COSTHETA
0.705859

Equivalent VEILING LUMINANCE
(Holladay Formula) 107 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

CALCULATION OF GLARE
Location FG looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 700 99° - 130°
Façade Aspect Orientation ASP 130 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 103 °

ALT 22 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 680 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 85000 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -27 Degrees Azi - ASP Tan Cos
V.SA 24.39188 Degrees Atn(Tan ALT / Cos H.S.A) 0.404026 0.891007

Angle of Incidence I 34 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.259616 0.205616
30 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 22 Degrees
Virtual Azimuth VAZI -23 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -361 VAZI-BRG
BETA 22 VALT
THETA 22.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.000305 0.163237 0.999848

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 6 21 42
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 21 0.21 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 16547.67 LUX EG = E*R%*F*COSTHETA
0.927041

Equivalent VEILING LUMINANCE
(Holladay Formula) 341 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

CALCULATION OF GLARE
Location FG looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 800 99° - 130°
Façade Aspect Orientation ASP 130 ° Degrees relative to Solar North
View Line Bearing BRG 338 °
Sun Pos AZI 94 °

ALT 33 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 845 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 105625 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -36 Degrees Azi - ASP Tan Cos
V.SA 38.75443 Degrees Atn(Tan ALT / Cos H.S.A) 0.649408 0.809017

Angle of Incidence I 47 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.527864 0.644346
50 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 33 Degrees
Virtual Azimuth VAZI -14 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -352 VAZI-BRG
BETA 33 VALT
THETA 33.9 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.019369 0.42173 0.990268

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 9 24 43
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 24 0.24 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 21035.79 LUX EG = E*R%*F*COSTHETA
0.829814

Equivalent VEILING LUMINANCE
(Holladay Formula) 183 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: FG
ALBERT RD INTERSECTION

SUMMER 0700 - 
0900

GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

Line of Sight very limited and 

NO GLARE THRESHOLD is 

found with direct Line of Sight 

and with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render (0900 
Summer Shown)

LOCATION - note Line of Vision of traffic -  Google Streetview

  Only position  in which Proposed site is visible  to drivers line of 
site during normal traffic conditions is for Southbound Albert Street 
drivers checking merging traffic to their right.

All other positions show Proposed site is not within drivers line of site

BEARING 338°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location G looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 800 50° - 140°
Façade Aspect Orientation ASP 91 ° Degrees relative to Solar North
View Line Bearing BRG 288 °
Sun Pos AZI 74 °

ALT 18 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 620 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 117 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 72540 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -17 Degrees Azi - ASP Tan Cos
V.SA 18.76601 Degrees Atn(Tan ALT / Cos H.S.A) 0.32492 0.956305

Angle of Incidence I 25 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.093471 0.115441
20 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 18 Degrees
Virtual Azimuth VAZI -72 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -360 VAZI-BRG
BETA 18 VALT
THETA 18.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
6E-32 0.105573 1

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 5 20 42
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 20 0.2 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 13797.93 LUX EG = E*R%*F*COSTHETA
0.951057

Equivalent VEILING LUMINANCE
(Holladay Formula) 426 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: G - ST KILDA 
RD
ST KILDA RD Northbound

EQUINOX 0800
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

DRIVERS LINE OF SIGHT 

INCLUDES ABILITY TO SEE 

PROPOSED DESIGN.   NO 

GLARE THRESHOLD is found 

with direct Line of Sight and 

with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Northbound (City) St Kilda Rd Drivers Line of Sight within Distinct 
Vision of Eye when turning into ALBERT ST - Bearing 288°  North-
bound (City) Drivers will be BEARING 316° andbeyond field of view.

BEARING 288°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location G looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 700 50° - 140°
Façade Aspect Orientation ASP 105 ° Degrees relative to Solar North
View Line Bearing BRG 288 °
Sun Pos AZI 103 °

ALT 22 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 680 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 85000 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -2 Degrees Azi - ASP Tan Cos
V.SA 22.01213 Degrees Atn(Tan ALT / Cos H.S.A) 0.404026 0.999391

Angle of Incidence I 22 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.001219 0.163436
20 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 22 Degrees
Virtual Azimuth VAZI -73 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -361 VAZI-BRG
BETA 22 VALT
THETA 22.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.000305 0.163237 0.999848

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 5 20 42
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 20 0.2 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 15759.69 LUX EG = E*R%*F*COSTHETA
0.927041

Equivalent VEILING LUMINANCE
(Holladay Formula) 325 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: G - ST KILDA 
RD
ST KILDA RD Northbound

SUMMER 0700
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc is present on 

Surface

Comments:

DRIVERS LINE OF SIGHT 

INCLUDES ABILITY TO SEE 

PROPOSED DESIGN.   NO 

GLARE THRESHOLD is found 

with direct Line of Sight and 

with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)Search area for reflected sun disc

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Northbound (City) St Kilda Rd Drivers Line of Sight within Distinct 
Vision of Eye when turning into ALBERT ST - Bearing 288°  North-
bound (City) Drivers will be BEARING 316° andbeyond field of view.

BEARING 288°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location G looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 800 50° - 140°
Façade Aspect Orientation ASP 107 ° Degrees relative to Solar North
View Line Bearing BRG 288 °
Sun Pos AZI 94 °

ALT 33 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 845 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 105625 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -13 Degrees Azi - ASP Tan Cos
V.SA 33.68305 Degrees Atn(Tan ALT / Cos H.S.A) 0.649408 0.97437

Angle of Incidence I 35 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.0533 0.444208
40 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 33 Degrees
Virtual Azimuth VAZI -60 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -348 VAZI-BRG
BETA 33 VALT
THETA 35.1 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.043227 0.42173 0.978148

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 7 22 42
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 22 0.22 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 19022.18 LUX EG = E*R%*F*COSTHETA
0.818599

Equivalent VEILING LUMINANCE
(Holladay Formula) 155 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: G - ST KILDA 
RD
ST KILDA RD Northbound

SUMMER 0800
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

DRIVERS LINE OF SIGHT 

INCLUDES ABILITY TO SEE 

PROPOSED DESIGN.   NO 

GLARE THRESHOLD is found 

with direct Line of Sight and 

with 20% Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)Search area for reflected sun disc

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Northbound (City) St Kilda Rd Drivers Line of Sight within Distinct 
Vision of Eye when turning into ALBERT ST - Bearing 288°  North-
bound (City) Drivers will be BEARING 316° andbeyond field of view.

BEARING 288°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1000 50° - 140°
Façade Aspect Orientation ASP 115 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 50 °

ALT 39 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 935 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 116875 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -65 Degrees Azi - ASP Tan Cos
V.SA 62.44039 Degrees Atn(Tan ALT / Cos H.S.A) 0.809784 0.422618

Angle of Incidence I 71 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 4.59891 3.671486
70 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 39 Degrees
Virtual Azimuth VAZI 0 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -356 VAZI-BRG
BETA 39 VALT
THETA 39.2 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.004866 0.65575 0.997564

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 25 37 50
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 37 0.37 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 33511.93 LUX EG = E*R%*F*COSTHETA
0.774954

Equivalent VEILING LUMINANCE
(Holladay Formula) 218 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: F 
STREETFRONT
ALBERT RD Northbound

EQUINOX  1000
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Proposed design is beyond Field of View od Drivers Vision.  In this 
location no traffic will experience the proposed design within the Field 
of View..

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1100 50° - 140°
Façade Aspect Orientation ASP 105 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 32 °

ALT 47 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1055 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 131875 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -73 Degrees Azi - ASP Tan Cos
V.SA 74.74948 Degrees Atn(Tan ALT / Cos H.S.A) 1.072369 0.292372

Angle of Incidence I 78 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 10.69848 13.45295
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 47 Degrees
Virtual Azimuth VAZI -2 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -358 VAZI-BRG
BETA 47 VALT
THETA 47.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.001218 1.149975 0.999391

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 53918.88 LUX EG = E*R%*F*COSTHETA
0.681439

Equivalent VEILING LUMINANCE
(Holladay Formula) 244 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: F 
STREETFRONT
ALBERT RD Northbound

EQUINOX  1100
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Proposed design is beyond Field of View od Drivers Vision.  In this 
location no traffic will experience the proposed design within the Field 
of View..

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1100 50° - 140°
Façade Aspect Orientation ASP 105 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 32 °

ALT 47 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1055 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 131875 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -73 Degrees Azi - ASP Tan Cos
V.SA 74.74948 Degrees Atn(Tan ALT / Cos H.S.A) 1.072369 0.292372

Angle of Incidence I 78 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 10.69848 13.45295
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 47 Degrees
Virtual Azimuth VAZI -2 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -358 VAZI-BRG
BETA 47 VALT
THETA 47.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.001218 1.149975 0.999391

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 53918.88 LUX EG = E*R%*F*COSTHETA
0.681439

Equivalent VEILING LUMINANCE
(Holladay Formula) 244 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: F 
STREETFRONT
ALBERT RD Northbound

EQUINOX 1000
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Proposed design is beyond Field of View od Drivers Vision.  In this 
location no traffic will experience the proposed design within the Field 
of View..

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1100 50° - 140°
Façade Aspect Orientation ASP 105 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 32 °

ALT 47 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1055 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 131875 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -73 Degrees Azi - ASP Tan Cos
V.SA 74.74948 Degrees Atn(Tan ALT / Cos H.S.A) 1.072369 0.292372

Angle of Incidence I 78 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 10.69848 13.45295
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 47 Degrees
Virtual Azimuth VAZI -2 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -358 VAZI-BRG
BETA 47 VALT
THETA 47.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.001218 1.149975 0.999391

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 53918.88 LUX EG = E*R%*F*COSTHETA
0.681439

Equivalent VEILING LUMINANCE
(Holladay Formula) 244 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: F 
STREETFRONT
ALBERT RD Northbound

EQUINOX 1100
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Proposed design is beyond Field of View od Drivers Vision.  In this 
location no traffic will experience the proposed design within the Field 
of View..

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1000 50° - 140°
Façade Aspect Orientation ASP 115 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 73 °

ALT 57 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1205 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 150625 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -42 Degrees Azi - ASP Tan Cos
V.SA 64.23786 Degrees Atn(Tan ALT / Cos H.S.A) 1.539865 0.743145

Angle of Incidence I 66 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 0.810727 4.293568
70 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 57 Degrees
Virtual Azimuth VAZI -23 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -379 VAZI-BRG
BETA 57 VALT
THETA 60.9 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.105995 2.371184 0.945519

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 25 37 50
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 37 0.37 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 27115.24 LUX EG = E*R%*F*COSTHETA
0.486536

Equivalent VEILING LUMINANCE
(Holladay Formula) 73 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: F 
STREETFRONT
ALBERT RD Northbound

SUMMER 1000
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Proposed design is beyond Field of View od Drivers Vision.  In this 
location no traffic will experience the proposed design within the Field 
of View..

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1100 50° - 140°
Façade Aspect Orientation ASP 115 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 54 °

ALT 68 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1370 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 171250 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -61 Degrees Azi - ASP Tan Cos
V.SA 78.91746 Degrees Atn(Tan ALT / Cos H.S.A) 2.475087 0.48481

Angle of Incidence I 80 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 3.254588 26.06384
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 68 Degrees
Virtual Azimuth VAZI -4 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -360 VAZI-BRG
BETA 68 VALT
THETA 68.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
6E-32 6.126055 1

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 38490.83 LUX EG = E*R%*F*COSTHETA
0.374607

Equivalent VEILING LUMINANCE
(Holladay Formula) 83 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: F 
STREETFRONT
ALBERT RD Northbound

SUMMER 1100
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Proposed design is beyond Field of View od Drivers Vision.  In this 
location no traffic will experience the proposed design within the Field 
of View..

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location F looking North
Month SUMMER Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1100 50° - 140°
Façade Aspect Orientation ASP 115 ° Degrees relative to Solar North
View Line Bearing BRG 356 °
Sun Pos AZI 54 °

ALT 68 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 1370 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 171250 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A -61 Degrees Azi - ASP Tan Cos
V.SA 78.91746 Degrees Atn(Tan ALT / Cos H.S.A) 2.475087 0.48481

Angle of Incidence I 80 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 3.254588 26.06384
80 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 68 Degrees
Virtual Azimuth VAZI -4 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -360 VAZI-BRG
BETA 68 VALT
THETA 68.0 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
6E-32 6.126055 1

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 70 60 75
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 60 0.6 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 38490.83 LUX EG = E*R%*F*COSTHETA
0.374607

Equivalent VEILING LUMINANCE
(Holladay Formula) 83 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: B Side Street
Palmerston Cres - Exit Driveway

EQUINOX 1500
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

BEARING 356°

LOCATION - note Line of Vision of traffic -  Google Streetview

  Drivers Line of Sight when exiting Driveway.
Drivers Line of vision does not contain Proposed Design in field of view

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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CALCULATION OF GLARE
Location B looking North
Month EQUINOX Note Curved Concave Glass - Either Options shown or WORST CASE SHOWN
Time 1600 260° - 6°
Façade Aspect Orientation ASP 6 ° Degrees relative to Solar North
View Line Bearing BRG 128 °
Sun Pos AZI 294 °

ALT 27 °
GLASS Type 2 Class 1 CLEAR   2 20%Reflective   3 40 % Reflective (tint)
Fraction of Façade that is reflective 1 Decimal number - 1 is 100% Glass

Solar Power W 755 W/m2 If Alt 0 - 10 then W = 50*ALT
If Alt 10-33 then W=500+(ALT-10)*15

Luminous Efficacy n 125 lm/W If ALT<10 then n=90
If ALT 10 - 20 then n = 117

Solar Illumination E 94375 Lux If ALT 20 - 30 then n = 125
Normal Beam

Sun Position with Façade
H.S.A 288 Degrees Azi - ASP Tan Cos
V.SA 58.76403 Degrees Atn(Tan ALT / Cos H.S.A) 0.509525 0.309017

Angle of Incidence I 74 Degrees Atn(Sqr(Tan2 H.SA + Tan2 V.S.A 9.472136 2.718736
70 Rounded

Virtual Suns Position VERTICAL ONLY
Virtual Altitude VALT 27 Degrees
Virtual Azimuth VAZI -462 Degrees ASP - H.S.A - 180

Glare Position with Observer
ALPHA -590 VAZI-BRG
BETA 27 VALT
THETA -66.3 ATAN(SQR(SIN2ALPHA + TAN2 BETA)) / COS ALPHA

SIN TAN COS
0.586824 0.259616 -0.64279

REFLECTIVITY OF GLASS
Look Up suitable Reflectance Curves for Glass % 25 37 50
Normal Incidence RN 5 0.05 Angle of InClear Float20% ReflecFilm Tint
Reflectivity at Angle of Inciden R 37 0.37 0 5 20 42

10 5 20 42
20 5 20 42
30 6 21 42
40 7 22 42
50 9 24 43
60 13 27 44
70 25 37 50
80 70 60 75
90 99 99 99

Illumination at eye
Illumination at observers eye due to glare source in plane normal to Line of Sight

E.G 14037.32 LUX EG = E*R%*F*COSTHETA
0.402

Equivalent VEILING LUMINANCE
(Holladay Formula) 32 cd/m2 LV = 10*EG/THETA2

Provisional Limit to VEILING LUMINANCE
500 cd/m2 considered threshold C

Is Situation ACCEPTABLE YES

AREA: B PARK 
Street
Park St and Palmerston Cres

EQUINOX 1600
GLARE PROTRACTOR

(Stage 2 part 2a and 2b)

Comments:

Sun Disc not present on 

Surface - Beyond Field of View

Comments:

NO GLARE THRESHOLD is 

found with direct or indirect 

Line of Sight and with 20% 

Reflecive Glass

SUMMARY

GLARE VEILING LUMINANCE

(Stage 2 part 2c)

NO GLARE 
HAZARD

Base Image - Aerometrex Render 
and 3D Proposed Render

LOCATION - note Line of Vision of traffic -  Google Streetview

  Drivers Line of Sight when exiting Palmerston (North).
All other driver field of view do not contain Proposed Design within field 
of View

BEARING 356°

GLARE HAZARD ANALYSIS

5° Vehicle Sun-Visor Cut Off

20° Vehicle top edge of Windscreen

2.5° Limit of Shading by 
Hat or Hand

Distinct Vision

Sensitive Vision

Proctrator Setup : 208mm @64°

                                                                          Setup  Cone 64 °  208m
m
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