Sun Diagram Tutorial
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This is sort of what you are trying to create, but with a bit more showing in the variation of
the section. Suggest using colour to make the patterns distinct. This student also seems to
have their windows all going to the floor on the plan view, so you need to be sure to
include the shadow from the portion of the wall below the window.




Technically if you plot your plan you can simply cut your section through it where it seems
to make the most graphic or useful sense rather than constructing it. It does not

necessarily need to be taken at right angles to the wall if that view does not show anything
useful for the nature of the solar penetration.




[l | Ll

B R RN P e S v c | | R blegmal‘
Sustainable By Design : Latitude & Longitude - Mozilla Firefox = = } }
I ) ® Waterloo ... ﬁ Terri Meyer Boake | Sc.. ﬁ SSEF - Steel: Fur
@ https://www.google.ca/maps/@43.7273786,-79.4022175,1327hl=en
: L iR = E L Bayview Village &) Pt paet \i/
] { g +Hamrianss
1 e 17
f* Traffic, Transit, Bicycling, Terrain, Directions A e Ci | 3
T T — 5 . v !
A N
WM" L3 @ puet et R rJ ' o
gt W | YR,
- £ B o YORK MILLS Donalda Club il : :
| E) £ \ r a = - y te, time, and location. Please read
e 2 W @ cord® . A % : : :
O] | C’ » 'é_ b jes before using this tool. Click on
Downsview Park \ £
1 @ % Al Di i k8 3 ) 2
\ K irections from here ~ r— 3
~ Downsview Airport ; %. wiLson| = 4 L Lawirel
\ HEIGHTS Directions to here f ] - g o, i L | Ineed to calculate sun angle
y HOLLOW NS ol , L il | 2 g unPosition tool, whil_:h m._l:pl.ts
fson B S P What's here? D / - post Ly 5 to spreadsheets). [hide tip]
. cues 2 A ol Con oY | EUBRIDLE PATH
— I g o .
Search nearby (LS 82 %@% l"x 2 [other options] [hide]
‘lﬂw \w“" Measure distance = g T Lt | 35;._ o
— __. W‘enrre- o ® ._L o~ 5 \,__‘ - :
Sunnybrook Park (=) 3/ R
jact | z g LAWRENCE PARK -/ e
i 1 { + FLEMINGDON
%;" %] E = -—--Lf [ _PARK .
% = L o ety \Pacific (GMT -8:00)
- (LYTTON PARK %ﬁ \ a E mx,xi‘l“}"w, ¢ : ¢ ) |
g i Y 3 st = ktime v
T : .
% \ | %
| aLen paK % LEASIDE .aé v
o UL
|G e DAVISVILLE
\ % Eg\l“‘w " ﬁqm peB N
e FORESTHILL o e o
=
2

' TORONTO. "2 : Ty d ' o |
o YORK Z %& % : By, oive o ¥ | [

mg.w“*_ - DLDEA

DAKWOOD, : Z
VILLAGE | uMewooD-cenanvALE 2

81 Mt Pleasant Cemetery

MOORE PARK \ EAST ¥ORK.. —
: g  Vaughang, GOOSIEEFR PARK Py 7 2 ﬂ g EEE = -
% s 1 i y y } PAME VIL — g
ars; wd . - Map data 2015 Google Tﬁs Privacy rn.upt.:.-gongle.l:;m Report 2 probl 1 kmi i

To find the coordinates of your site, go to Google Maps and right click at the building
location. Click on “What’s Here?”
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This will bring up the geo coordinates. This is what you use to
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find the precise solar location. Here 43 is the latitude and 79 is jciun
the longitude. The —ve in front of the 79 means it is west of
Greenwich where they establish time (in England).
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Step 1:
http://www.susdesign.com/tools.php Go to the main

page

Design Tools

Sustainable By Design provides a suite of shareware design tools on sustainable energy topics:

.
P We are using the

SunAngle
'.’E the premiere tool for solar angle calculations Su nAngle d nd SU n
Position features

SunPosition f| rst
calculates a time series of basic solar angle data
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Sol Path
visualization of the path of the sun across the sky
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WINDOW TOOLS

Window Overhang Design
visualization of the shade provided by a window overhang at a given time

Window Overhang Annual Analysis

visualization of window overhang shading performance for an entire year

Overhang Recommendations
suggested climate-specific dimensions for south-facing window overhangs
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Light Penetration
visualization of the penetration of sunlight into a room




http://www.susdesign.com/sunposition/index.php

SunPosition
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Step 2:
This tool calculates an array of solar angle data that can be copied into L.
spreadsheets and other documents. Please read the important instructions, notes, On Su n POS|t|0n
and FAQ pages before using this tool. Click on any input Iabel for additional details.

Fill in the sheet but

TIME BASIS we will be
® solar time ) clock time [what's the difference?] mod|fy|ng the

defaults a bit as
per the next slide

AEamEr
EnaEae
EHe s EEEEE

DATA TO CALCULATE

altitude azimuth declination []

eq. of time [] hourangle [] daylength [| clocktime []

LOCATION

latitude (4745 degrees ® North O South

longitude not required for solar time, when clock time is no

time zone not required for solar time, when clack ttime is no
zero azimuth

DATA RESOLUTION

frequency | monthly v| start date |January v| | 1 v|

resolution | every 6 hours v| time
OUTPUT FORMAT
delimiter date style
angle units time style

leap year [] include header

calculate




INPUTS

TIME BASIS

® golar time O clock time [what's the difference?]

DATA TO CALCULATE

altitude azimuth declination []

eq.of time [ hourangle [] daylength [] clocktime []

LOCATION

latitude degrees ® North ) South
longitude ot ¢ ] ] v

time zone not required for solar time, when cloch
zero azimuth

DATA RESOLUTION

1 Tor s0ia

frequency | monthly v| start date | January v||21 v|

resolution | every hour v| time
OUTPUT FORMAT
delimiter date style
angle units time style

leap year [] include header

calculate

ouTPUT

SunPo=zicion output complete
Tatitude is 43 degrees north
Zero azimuth is south

Cutput angle units are degrees

date sglar time altitude azimuth
January 21 Q0:00 -66.92 -180.00
January 21 01:00 -63.70 -146.69
January 21 Q2:00 -55.86 -123.10
January 21 03:00 -45.8%2 -107.11

~

E-mail me these outputs

Connart CanlDacitianl

Step 3:

- Find your latitude

- Change the date to
the 21t so you are
matching the
equinox and solstice
dates

- Ask for monthly (you
will only be using the
data for the 4
months | requested)

- Ask for hourly (you
will only need the
hours | asked for)

- Calculate



INPUTS

TIME BASIS

® golar time O clock time [what's the difference?]

DATA TO CALCULATE

altitude azimuth declination []

eq.of time [ hourangle [] daylength [] clocktime []

LOCATION

Iatitudedegree5 ® North ) South

longitude not required for solar time,
required

=}

solar time,

o o
m m
wm m

ck time is not b
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for
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time zone 1ot regul
zero azimuth | South +

DATA RESOLUTION

CroCK LI

frequency | monthly v| start date | January v||21 v|

resolution | every hour v| time
OUTPUT FORMAT
delimiter date style
angle units time style

leap year [] include header

OuUTPUT

SunPo=zicion output complete ~
Latitude is 43 degrees north

Zero azimuth is south
Cutput angle units are degrees

date sglar time altitude azimuth

January 21 Q0:00 -66.92 -180.00

January 21 01:00 -63.70 -146.69

January 21 02:00 -55.86 -123.10 W
January 21 03:00 -45.8%2 -107.11

E-mail me these outputs

Connart CanlDacitianl

Step 4:

- Select the data you
will be working with

- So pick the hours
and dates and
discard the rest

- If you email it to
yourself it might be
easier to work with

- Note that you get
negative altitude
angles for times
before the sun
comes up as it is just
generating numbers
and is not very
sensible!



LOCATION

latitude 4745 degrees ® North ) South
longitude not required for sol im ban clock Fr
time zone not required for sol

zero azimuth

DATA RESOLUTION

frequency start date | January V| |21 v|
OUTPUT FORMAT
delimiter date style
angle units time style

leap year [ include header

calculate

Solar time Altitude Azimuth

ouTPUT
January 21 08:00 3.90 -54.73
January 21 09:00 11.53 —42.75
rJanuary 21 10:00 17.52 -29.55 I
WJapusry g1 11:00 21.39 —15.186
EJanuarv 21 12:00 22.74 0.00 |
January 21 13:00 21,47 15,186
EJanuarv 21 14:00 17.56 29.57 I
January 21 15:00 11.58 42.78
rJanuary 21 16:00 3.96 54.78 I
January 21 17:00 -4.84 &65.83
January 21 18:00 -14.41 7T6.35

E-mail me these outputs

Step 5:

- The altitude angle is
the angle the sun
makes with the earth

- The azimuth is the
deviation from due
south in degrees



= Light Penetration

This tool lets you calculate and visualize the extent to which direct sunlight

penetrates into the interior of a room through a vertical window. Please read

the important instructions, notes, and FAQ pages before using this tool.

LOCATION

latitude |43.745/°
window faces | SOUTH v

DATE & TIME

date |Jun v||21 v| 2015 v|

ROOM DIMENSIONS
IE’ room width

WINDOW DIMENSIONS

3 | window width
i
& ]
window
height

WINDOW POSITION

space right

[ space under

In plan what we are
trying to get is a set of
these for the 4 times
of year and multiple
times of day to see
the path and
penetration of the
sun. You can input
your latitude and
window and room
sizes to see what this
looks like to check if
you are correct in
what you are plotting.
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Figure 5.1: Solar azimuth and altitude angles. Azimuth angles are measured in each
direction from south (for example, northeast = 135° E). Altitude angles are measured
vertically from the horizon. (Reproduced from Moore, 1985, by permission.)
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You need to
create your own
co-efficients as
you are not
likely able to
use the charts |
supplied in class
as they are only
for 43 north
latitude.

Use basic Trig to
get the values.



aZimuth =

ceviation from g‘(’;‘(ﬁ%

The previous
section diagram for
the geometry
applies ALONG the
shadow line.

So use the azimuth
angle to set out the
line of the shadow,
and its length
corresponds to the
line you found in
the previous
section.



