


2.	SITE
Morphology	and	Physical	Conditions	

Climate	condition	
Social	condition



2.	SITE	
Morphology	and	Physical	Conditions	













Terrain	solar	exposure	and	solar	access	to	evaluate	the	best	location

Visualization	of	sun	energy	irradiation













The	influence	of	the	SITE	
Shading	Masses

The	calculation	of	the	solar	energy	that	can	be	received	by	a	certain	point	of	the	site	

throughout	the	year	is	an	analysis	that	is	currently	used	for	the	correct	installation	of	

photovoltaic	panels.	In	addition	to	the	use	of	software	it	is	possible	to	carry	out	this	

analysis	directly	on-site		with	the	use	of	appropriate	equipments	more	or	less	sophisticated.	

These	tools	can	also	be	used	to	check	the	view	shed	of	a	given	point	in	the	area.

Solar	Pathfinder	-	The	Solar	Pathfinder	has	

been	the	standard	in	the	solar	industry	for	solar	

site	analysis	for	decades.	Its	panoramic	

reflection	of	the	site	instantly	provides	a	full	

year	of	accurate	solar/shade	data,	making	it	

the	instrument	of	choice.
Solmetric	iPV	-	is	an	iPhone®	based	

site	evaluation	tool,	providing	full	

solar	site	analysis	in	an	affordable	

hand	held	package.

SunEye™	-	The	Solmetric	SunEye™	is	a	hand	held	

electronic	device	that	allows	users	to	instantly	assess	

total	potential	solar	energy	given	the	shading	of	a	

particular	site.	Identifying	the	shading	pattern	early	in	

the	process	reduces	the	expense	of	system	and	home	

design	and	improves	the	efficiency	of	the	final	system	

or	house.	

Fish	eye	Camera











								HOW	TO	VISUALIZE	WINDS	–	Airflow	Modeling		

Understanding	the	air	flow	and	distribution	patterns	for	buildings.		
The	building	form	and	shape	can	affect	how	air	flows	through	the	building	and	across	neighboring	developments	into	the	
building.		
This	is	an	important	consideration	for	natural	ventilation	and	can	significantly	reduce	costs	of	air-conditioning	provisions.		
There	are	Computational	Fluid	Dynamics	(CFD)	tools	available	that	can	help	simulate	the	air-flow	patterns		within	built-spaces	
as	well	as	for	whole	building	estates		

Basic	software	tool:	
Flow	Design	http://www.autodesk.com/education/free-software/flow-design	(student	version	available)	

Other	popular	software	tools:	
Fluent	by	Ansys:	http://www.ansys.com/.	(student	version	available)	
FloVent	from	Mentor	Graphics:	http://www.mentor.com/.		
Comsol	Multiphysics	modeling	software:	https://www.comsol.com/.		

References		
AIA	(The	American	Institute	of	Architects)	(2012)	An	Architect’s	guide	to	integrating	energy	modeling	in	the	design	process		
ERI@N	(Energy	Research	Institute	@	NTU)	(2013)	Nanyang	Technological	University	(NTU),	Singapore		
NREL	(2009)	A	handbook	for	planning	and	conducting	charrettes	for	high-performance	projects,	National	Renewable	Energy	Laboratory	(NREL),	Sept	
2009		

http://www.autodesk.com/education/free-software/flow-design


Orient	the	model	according	to	the	wind	direction



Set	the	wind	velocity	&	analyze	results

Air	movement:	WIND	ANALYSIS











SITE	LAYERING	ASSESSMENT
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SITE	LAYERING	ASSESSMENT





Ecotec	output	from	climate-consultant	 h`p://www.energy-design-tools.aud.ucla.edu/	
PSYCHROMETRIC	AND	DESIGN	STRATEGIES	WITH	CLIMATE	CONSULTANT

http://www.energy-design-tools.aud.ucla.edu/


PSYCHROMETRIC	AND	DESIGN	STRATEGIES







12.	Update	the	building	model:	exterior	shading	elements•	Climate	Analysis

•	The	Solar	Envelope

•	Sun	and	Shadow	Studies	in	BIM

•	Solar	Position

•	Reading	Sun	Path	Diagrams	[video]	

•	Sun	and	Shadow	Studies	in	BIM	–Workflow	[video]	

LINKS
https://sustainabilityworkshop.autodesk.com/buildings/climate-analysis	

https://sustainabilityworkshop.autodesk.com/buildings/solar-position	

www-bcf.usc.edu/~rknowles/sol_env/sol_env.html#anchor471853	

https://sustainabilityworkshop.autodesk.com/buildings/reading-sun-path-diagrams	

https://sustainabilityworkshop.autodesk.com/buildings/sun-and-shadow-studies-bim	

https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg	

Others	grasshopper	tutorials	for	sunpath,	irradiance	studies,..
How	to	use	sunpath	in	Ladybug	-	Part	1	of	3	
	https://www.youtube.com/watch	v=9_u0dnyq2QI&list=PLkjfDmSc5OryH8UsunVFZad3e0l-EndW3	
How	to	use	sunpath	in	Ladybug	-	Part	3	of	3			
	https://www.youtube.com/watch?v=gqcOmWLUDYw	
Hours	of	sun	calculation	for	a	building	site		
https://www.youtube.com/watch?v=wTGeP6Iouy0&index=6&list=PLkjfDmSc5OrzBgdPWQB7rbqFycWpbxtaN	
Grasshopper	&	Ladybug	-	Radiation	Analysis	1	
https://www.youtube.com/watch?v=Uh9I38grBVQ	

•	Solar	radiation	analysis		by	Lee-Su	Huang			https://www.youtube.com/watch?v=xS8uzJOz-4g&t=193s	
•	Obstructions,	sun	geometry,	shadow	studies,	sunlight	hours	by		Lee-Su	Huang	
https://www.youtube.com/watch?v=CRijpnqjb_k	

h`p://www.energy-design-tools.aud.ucla.edu/•	Climate	Consultant

•	Grasshopper	Patches	on	MAILAB
•	Grasshopper	Patches	on	HYDRA	WEB	PLATFORM	https://hydrashare.github.io/hydra/index.html?keywords=LBExampleFiles

	

http://www.mailab.biz/category/environmental-design/	

•	Examples	from	previous	students’	work	on	MAILAB	 https://www.mailab.biz/environ_examp/	
http://www.mailab.biz/assignment-examples/	

https://sustainabilityworkshop.autodesk.com/buildings/climate-analysis
http://www-bcf.usc.edu/~rknowles/sol_env/sol_env.html#anchor471853
https://sustainabilityworkshop.autodesk.com/buildings/sun-and-shadow-studies-bim
https://sustainabilityworkshop.autodesk.com/buildings/solar-position
https://sustainabilityworkshop.autodesk.com/buildings/reading-sun-path-diagrams
https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg
https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg
https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg
https://sustainabilityworkshop.autodesk.com/buildings/climate-analysis
https://sustainabilityworkshop.autodesk.com/buildings/solar-position
http://www-bcf.usc.edu/~rknowles/sol_env/sol_env.html#anchor471853
https://sustainabilityworkshop.autodesk.com/buildings/reading-sun-path-diagrams
https://sustainabilityworkshop.autodesk.com/buildings/sun-and-shadow-studies-bim
https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg
https://www.youtube.com/watch
https://www.youtube.com/watch?v=gqcOmWLUDYw
https://www.youtube.com/watch?v=wTGeP6Iouy0&index=6&list=PLkjfDmSc5OrzBgdPWQB7rbqFycWpbxtaN
https://www.youtube.com/watch?v=Uh9I38grBVQ
https://www.youtube.com/channel/UC97aWNt1yuU4vRIaRP5Hs6g
https://www.youtube.com/watch?v=xS8uzJOz-4g&t=193s
https://www.youtube.com/channel/UC97aWNt1yuU4vRIaRP5Hs6g
https://www.youtube.com/watch?v=CRijpnqjb_k
http://www.energy-design-tools.aud.ucla.edu/
https://hydrashare.github.io/hydra/index.html?keywords=LBExampleFiles
https://www.mailab.biz
http://www.mailab.biz/category/environmental-design/
https://www.mailab.biz/environ_examp/
http://www.mailab.biz/assignment-examples/

