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20th	September	2019	

9:00	 REGISTRATION	
	
9:20	 WELCOME	TO	MC2019	

Luisa	Brotas	
	
	

SESSION	1		 9:30	-	11:00		

09:30	 Assessing	the	gap	between	performance	and	simulation	regarding	thermal	comfort	
and	energy	consumption	in	an	office	building	in	Sweden	
Santiago	Arias	Franco		

University	of	Sheffield	

Most	people	spend	a	considerable	amount	of	time	every	day	working	in	offices.	Work	spaces	
in	Europe	are	accounted	for	consuming	up	to	50%	of	the	building	sector’s	energy	consumption	
and	most	of	this	energy	is	used	to	heat	and	cool	the	buildings.	Thus,	a	correct	evaluation	of	
thermal	comfort	and	energy	consumption	in	the	workplace	is	important,	particularly,	prior	to	
construction	or	retrofit.	This	research	aimed	to	investigate	the	gap	between	simulation	and	
the	collected	data	through	a	field	study	of	thermal	comfort	regarding	the	thermal	performance	
of	 the	 building.	 An	 air-conditioned	 office	 with	 non-openable	 windows	 in	 Stockholm	 was	
investigated.	21	respondents	with	a	good	balance	of	age	and	gender	participated	in	the	study.	
The	 results	were	 compared	 against	 the	 simulation	 of	 the	 building	 using	 IES-VE	 in	 order	 to	
understand	 the	 difference	 between	 performance	 and	 prediction.	 The	 contrasted	 results	
provided	 evidence	 that	 simulations	 achieved	 to	 predict	 temperature	 levels	 of	 around	 23°C	
during	 occupied	 hours	 but	 failed	 to	 predict	 sudden	 changes	 in	 temperature	 that	 lead	 to	
dissatisfaction	in	users.	Although	thermal	analysis	can	have	a	certain	amount	of	predictability,	
neither	performance	nor	simulation	predictions	comply	with	the	ASHRAE	55-2017	standard.	
Simulated	energy	levels	were	lower	than	registered	but	still	close	to	the	value	of	the	first	year	
in	operation	recorded	levels.	

9:38	 LCA-based	study	of	carbon	neutral	and	carbon	nega5ve	upper	floor	constructions	for	
buildings	with	long	design	life	-	Case	Study:	UCL	Marshgate	
Danae	Petrou	and	Ben	Croxford	

Institute	for	Environmental	Design	and	Engineering,	University	College	London	

Today	there	is	an	urgent	need	to	reduce	carbon	emissions	globally,	while	simultaneously	the	
built	environment	requires	expansions	to	accommodate	the	growing	popula6on.	This	research	
aims	to	examine	how	carbon	neutral	or	carbon	nega6ve	floor	construc6ons	can	be	designed	
to	assist	both	environmental	targets	and	economic	growth.	The	methodology	consists	of	LCA-
based	study	of	floor	construc6ons	and	IES	simula6ons.	Original	features	of	the	scope	are;	the	
longer	 building	 lifespan,	 the	 examina6on	 per	 construc6on	 layer	 and	 per	 life	 stage	 and	 the	
considera6on	 of	 replacement	 rates	 and	 carbon	 prices.	 The	 results	 suggest	 that	 the	 floor	
finishing	 layer	 has	 the	 highest	 environmental	 impact	 in	 the	 long	 run,	 while	 the	 structure	
dominates	 the	 short	 term	 impact.	 Overall,	 the	 results	 suggest	 that	 cri6cal	 parameters	 for	
achieving	carbon	neutral/nega6ve	floor	construc6ons	are	the	carbon	sequestra6on	of	6mber	
products,	pre-fabrica6on,	reduced	replacement	rate,	sustainable	maintenance	and	enhanced	
end-of-life	treatment.	
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9:46	 Energy	Harvesting	Potential	of	Façades	at	Derby	City	Office	Block	
Ketki	Mehta	

Cardiff	University	

This	work	focuses	on	the	energy	harvesting	potential	of	facades.		This	is	presented	in	the	context	
of	proposed	office	building	for	Derby	City	Council	 (UK),	where	the	facades	are	considered	to	
have	significant	energy	harvesting	potential.	Energy	harvesting	façades	can	be	a	valuable	step	
to	achieving	targets	for	carbon	emissions,	increasing	autonomous	renewable	energy	production	
and	carbon	footprint	reduction	of	individual	buildings.	Options	considered	for	energy	harvesting	
include	Solar	photovoltaic	printed	panels,	 tube-based	algae	photobioreactors	and	mini	wind	
energy	harvesters.	 	The	paper	undertakes	a	draft	 literature	review	focusing	on	the	identified	
technologies.	 	 These	 are	 further	 analysed	 using	 climate	 data,	 simulations,	 and	 theoretical	
calculations	 to	 produce	 a	 bottom-line	 comparison	 of	 energy	 generated	 annually.	 This	 is	
compared	with	existing	benchmarks	of	energy	consumption	to	assess	its	potential	to	be	a	net	
zero	carbon	building.	

9:54	 Use	of	Nanomaterials	in	the	Built	Environment	
Alexander	Rojas	

University	College	London	
Climate	 change	 is	 the	 biggest	 transformational	 driver	 of	 our	 built	 world.	 This	 necessitates	
innovative	approaches	to	combat	its	effects.	Sea	levels	rising	and	increase	in	flooding	result	in	
intensified	water	and	chloride	penetration	in	concrete	structures.	The	need	for	more	durable,	
‘flood-proof’	 architecture	 has	 led	 to	 research	 in	 graphene	 oxide.	 Here	 concrete	 with	 and	
without	 an	 admixture	 of	 0.02%	 of	 graphene	 oxide	 (by	 weight	 of	 cement)	 has	 undergone	
compressive	and	flexural	strength	testing	as	well	as	rapid	chloride	permeability	testing.	A	6.2%	
increase	 in	 compressive	 strength	 and	 19.1%	 increase	 in	 flexural	 strength	 compared	 to	 the	
reference	 concrete	 was	 determined	 after	 28	 days	 curing	 time.	 Additionally,	 a	 decrease	 of	
43.3%	in	chloride	permeability	was	also	found.	While	this	study	does	indicate	that	graphene	
oxide	enhances	concrete	durability	it	holds	little	statistical	significance,	as	few	testing	samples	
were	 created.	 Financial	 limitations	meant	 only	 1g	 of	 graphene	 oxide	was	 added	 to	 a	 50kg	
concrete	mix.	

10:02	 Mould	Growth	in	Residential	Building	in	China:	How	Big	Is	the	Problem?	
Yu-Jia	Zhang,	Hector	Altamirano	and	Valentina	Marincioni	

Institute	for	Environmental	Design	and	Engineering,	University	College	London	

In	this	paper,	we	explored	the	problems	of	dampness	and	mould	growth	in	different	climate	
regions	of	China.	The	prevalence	of	mould	growth	on	the	internal	surface	of	external	walls	was	
found	 to	 be	 higher	 in	 regions	with	 Severe	 Cold	 and	Hot	 Summer	 and	Cold	Winter	 (HSCW)	
climates.	 For	 buildings	 located	 in	 the	 Severe	 Cold	 region,	 the	mould	 problems	 often	 occur	
during	winter	seasons	due	to	the	large	temperature	difference	between	rooms	and	internal	
surfaces,	 causing	 surface	 condensation	 on	walls.	 For	 buildings	 in	 the	 HSCW	 region,	mould	
growth	was	often	reported	during	the	spring	seasons	as	a	result	of	humid	and	warm	climate	
conditions.	In	Addition	the	factors	influencing	mould	growth	in	a	typical	building	were	assessed	
using	 simulations	and	 the	moisture	criteria	proposed	 in	Approved	Document	F.	The	 results	
showed	 that	 floor	 difference,	 room	 orientation,	 indoor	 air	 temperature	 and	 occupancy	
behaviours	influence	mould	growth.	
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10:10	 Assessment	of	mould	growth	within	elements	of	exterior	constructions	
Spyridon	Efthymiopoulos,	Hector	Altamirano	and	Valentina	Marincioni	

Institute	for	Environmental	Design	and	Engineering,	University	College	London	

The	installation	of	external,	internal	or	cavity	wall	insulation	may	be	an	efficient	measure	to	
reduce	the	energy	consumption	of	a	building.	Applying	internal	wall	insulation	may	be	the	only	
feasible	 solution	 for	 some	 cases.	 However,	 unintended	 consequences	 such	 as	 moisture	
accumulation	 within	 the	 building	 elements	 may	 occur.	 This	 study	 constitutes	 part	 of	
exploratory	research	which	aimed	to	examine	whether	air	sampling	through	 impaction	and	
culture-based	 analysis	 can	 be	 utilised	 for	 the	 assessment	 of	mould	 growth	within	 building	
elements.	The	present	paper	aims	to	determine	whether	the	location	of	mould	within	confined	
spaces	affects	the	sampling	results.	Towards	this	end,	a	CFD	analysis	was	carried	out	and	was	
complemented	by	 two	series	of	 scale	experiments.	The	 results	 from	both	procedures	were	
then	 compared	 and	 useful	 conclusions	 regarding	 the	 flow	 pattern	 and	 the	 potential	
relationship	between	the	mould's	location	and	the	sampling	results	were	extracted.	

10:18	 Moisture	Failure	Criteria	and	Resilience	of	Internal	Wall	Insulation	
Ailin	Yan	

University	College	London	
Improving	 the	 thermal	 efficiency	 of	 around	 8	 million	 solid	 wall	 dwellings	 in	 theUKwill	 help	
tackle	greenhouse	gas	emission.	The	application	of	internal	wall	insulation	system	is	one	of	the	
common	measures	to	reduce	carbon	emissionand	improve	the	built	environment.	However,	if	
an	internal	wall	insulation	system	is	wrongly	assessed,	risk	of	moisture	accumulation	and	mould	
growth	between	the	insulation	and	external	solid	wall	may	occur. Time,	relative	humidity	and	
temperature	are	three	main	factors	affecting	mould	growth.	Existing	moisture	criteria	have	been	
created	for	the	risk	assessment	of	mould	growth	on	surfaces	considering	any	two	of	the	factors,	
and	 no	 criteria	 for	 the	 assessment	 of	 between	 the	 solid	 wall	 and	 the	 internal	 wall	
insulation	(interstitial	mould	growth). This	study	aims	to	tackle	this	problem	by	proposing	new	
moisture	criteria	for	interstitial	risk	assessment.	Furthermore,	the	study	also	looks	at	the	time	
the	insulation	takes	to	recover	after	failing	or	exciding	the	moisture	criteria.	Looking	at	the	time	
of	recovery	or	the	resilience	of	an	insulation	system	is	important	as	moisture	levels	between	the	
materials	are	constantly	changing	and	there	might	be	a	reduction	of	moisture	to	levels	that	may	
inhibit	mould	growth. The	new	moisture	criteria	were	created	combining	the	existing	moisture	
criteria	 proposed	 in	 the	 Approved	Document	 F	 (2010)	 and	 the	 one	 proposed	 by	 Hukka	 and	
Viitanen	(1999).	Results	from	a	parametric	analysis	of	moisture	response	of	internally	insulated	
walls	were	used	in	this	studyto	test	the	reliability	and	applicability	of	new	moisture	criteria	and	
the	resilience	of	each	insulation	system	tested. The	results	showed	that	the	new	moisture	criteria	
have	great	differences	than	the	existing	criteria,	and	the	resilience	characteristics	of	internal	wall	
insulation	should	be	considered	in	their	assessment. 

10:26	 An	 integrated	method	 to	 achieve	 the	whole	 house	 retrofit	 of	 traditional	 buildings	
while	considering	technical	and	heritage	constraints	
Yichun	Rao	and	Valentina	Marincioni	

University	College	London	
In	the	UK,	27%	of	the	energy	consumed	in	dwellings,	with	the	40%	of	carbon	emissions.	To	
retard	 climate	 change	 and	 achieve	net	 zero	 emissions	 by	 2050,	 it	 is	 of	 urgent	 necessity	 to	
conduct	 the	 retrofit	 of	 traditional	 buildings	 to	 improve	 their	 energy	 efficiency.	 This	 paper	
presents	the	whole	process	of	pre-retrofit	survey,	assessment	and	decisions-makings	before	
retrofitting,	based	on	the	whole	house	retrofit	approach.	This	study	utilises	the	retrofit	project	
of	a	Victorian	terraced	house,	typical	in	the	UK,	as	a	case	study	for	setting	up	an	integrated	
methodology	 considering	 technical	 and	 heritage	 constraints.	 Based	 on	 a	 combination	 of	
methods	 including	 assessment	 of	 building	 survey,	 simulation	 and	 optimisation,	 the	 main	
findings	 provide	 the	 proposed	 insulation	 thickness,	 insulated	 thermal	 bridges,	 secondary	
glazing	materials	and	mechanical	ventilation	systems	can	achieve	the	recommended	heating	
demand	from	EnerPHit	for	this	case	and	early	prevention	of	technical	and	heritage	issues.	
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10:34	 Evaluation	 of	 Clinical	 Waste	 Treatment	 and	 Power/Heat	 Generation	 Using	
Gasification	Integrated	Fuel	cell	system	on	Site	for	Hillingdon	Hospitals,	UK	
Abdelaziz	Shawareb,	Zahir	Dehouche		

Department	of	Engineering	and	Design,	Brunel	University		

The	 prompt	 increase	 of	 solid	 waste	 generation	 due	 to	 human	 activity	 requires	 new	
management	approaches.	According	to	the	World	Bank,	the	world	generates	2.1	billion	tonnes	
of	 solid	 waste	 which	 is	 going	 to	 increase	 to	 3.4	 billion	 by	 2050.	 The	 health	 care	 waste	
constitutes	a	small	fraction	of	the	total	solid	waste	generated	in	the	UK	annually.	However,	the	
toxicity	 and	 the	 threat	 that	 this	 waste	 holds	 against	 patients	 and	 environment	 calls	 the	
attention.	A	Gasification	Integrated	Fuel	Cell	solution	(G-FC)	is	suitable	to	meet	the	hospital	
energy	demand	and	treat	its	waste.	Offensive	Solid	Waste	sample	was	collected	and	analysed,	
the	waste	 had	 GCV	 of	 27.82	MJ/Kg.	 Gasification	was	 simulated	 using	 Aspen	 Plus,	 and	 the	
product	syngas	had	a	35%	mole	of	Hydrogen.	A	PEM	fuel	cell	was	experimented,	and	the	result	
showed	36.7	%	of	efficiency	at	0.48	W/cm2.	The	overall	efficiency	of	the	G-FC	was	28.6	%.	The	
electricity	and	gas	demand	of	Hillingdon	were	met	by	79%	and	48%,	respectively.	

10:42	 Evaluating	Adaptability	in	ASD	centres:	A	study	conducted	in	Egypt	
Mariam	Habib	and	Hector	Altamirano	

IEDE,	University	College	London	
87%	of	children	on	the	autism	spectrum	disorder	(ASD)	display	signs	of	sensory	abnormalities	
thus	interact	differently	with	the	built	environment.	To	create	better	environments,	guidelines	
suggest	 designing	 adaptable	 spaces	 without	 defining	 how.	 This	 paper	 presents	 the	
development	of	an	adaptability	evaluation	metric	for	classrooms	that	accommodate	for	ASD	
students.	 Using	 the	 definition	 of	 adaptability,	 recommendations	 are	 compiled	 from	 the	
literature	 and	 verified	 by	 teachers	 to	 acquire	 the	 criteria.	 Since	 classroom	 features	 have	 a	
differing	 impact	on	adaptability,	variable	weighting	was	calculated	for	all	 features	based	on	
the	 impact	 and	 seriousness	 of	 the	worst-case	 scenario.	 The	metric	was	 tested	 in	 five	 ASD	
centres	 and	 one	 classroom	 with	 only	 neurotypicals	 (NT).	 Finally,	 through	 interviews	 with	
supervisors,	 it	was	determined	that	the	main	benefit	of	using	this	metric	 is	highlighting	the	
most	effective	recommendations	for	improvements.		

10:50	 Discussion	

11:00	 BREAK	
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SESSION	2	 11:10	-	12:45		

11:10	 How	flow	can	you	go?	
Darren	Woolf	

Hoare	Lea	/	Loughborough	University	

11:30	 Effect	of	using	innovative	courtyard	and	atrium	forms	on	building	energy	performance	
in	different	latitudes	
Fatima	M.	Hassan	and	Mohamed	B	Gadi	

University	of	Nottingham	

This	 research	 explored	 the	 energy	 performance	 of	 buildings	 incorporating	 innovative	
courtyards	 and	 atria	 in	 different	 latitudes.	 Energy	 Plus	 software	 was	 used	 to	 model	 and	
simulate	various	building	forms.	The	input	parameters	included	using	different	roof	tilt	angles	
for	 atria	 and	 courtyards	 to	 investigate	 the	 amount	 of	 heating	 and	 cooling	 demand	 in	 four	
different	latitudes	(0°,	20°,	40°,60°)	in	the	northern	hemisphere.	The	simulation	for	each	model	
was	done	in	different	building	orientation	(0°,	45°,	and	90°).	The	results	showed	that	the	effect	
on	building	energy	performance	and	solar	 irradiance	varies	according	 to	 the	building	 form,	
orientation,	and	latitude.	The	amount	of	energy	decreases	significantly	with	the	increment	of	
the	roof	tilt	angle	when	the	roof	it	tilted	downward,	while	it	showed	a	massive	increase	when	
it	was	tilted	upward	in	both	courtyards	and	atria.	Considering	that	the	volume	of	the	building	
increase	 and	 decrease	 according	 to	 each	 form	which	 has	 a	 crucial	 role	 in	 determining	 the	
energy	consumption.	

11:38	 Rethinking	 Materials	 -	 New	 approach	 to	 use	 of	 natural	 material	 in	 building	
construction	-	Wood	for	residential	housing	in	London	
Panchami	Anant	Pandharikar	

University	of	Westminster	
Conventionally-constructed	houses	still	formed	the	major	part	of	the	house-building	profile,	
though	adaptations	were	necessary	because	of	restrictions,	particularly	on	the	availability	of	
timber.	 Concrete	 floors	 and	 metal	 windows	 predominated	 at	 this	 time.	 According	 to	 the	
Mayor’s	policy,	 (5.7	Renewable	energy),	Mayor’s	office	 seeks	 to	 increase	 the	proportion	of	
energy	 generated	 from	 renewable	 sources	 in	 construction	 industry.	 In	 anticipating	 future	
homes,	it	might	be	restrictive	to	imagine	a	convergence	to	one	solution	and	more	challenging	
to	 think	 about	 how	 housing	 might	 be	 favourably	 modified	 to	 meet	 a	 number	 of	 specific	
circumstances	and	conditions.	In	addressing	the	above,	this	study	is	an	attempt	to	suggest	an	
alternative	building	material	to	be	used	instead	of	those	of	which	traditionally	have	been	used	
in	construction	of	residential	buildings	(i.e.	concrete,	steel).	More	specifically,	this	research,	is	
an	 attempt	 to	 understand	 the	 relationship	 between	 materials	 property	 and	 energy	
consumption	 and	 its	 impact	 on	 the	 environment	 and	 how	 we	 can	 maintain	 the	 balance	
between	all	these	crucial	aspects	of	construction	industry	in	order	to	make	it	more	sustainable.	
Furthermore,	this	research	is	aiming	to	find	out	solution	to	decrease	energy	demand	on	the	
basis	of	analytical	study	of	semi-detached	housing	typology.	This	investigation	is	contemplating	
different	characteristics	of	an	extraordinarily	versatile	natural	material-	wood,	and	trying	to	
address	 importance	of	 choice	of	materials	at	 construction	phases	on	 the	basis	of	 literature	
review,	followed	by	field	work	and	computational	simulation.	Findings	underline	suggesting	an	
alternative	natural	construction	material	like	wood	and	passive	strategies	in	buildings	can	lead	
to	 a	 sustainable	 future.	 Using	 computer	 simulation	 -TAS	 results	 advocate	 change	 in	
construction	materials	and	change	 in	construction	technique	can	reduce	energy	demand	of	
residential	housing	in	London.	
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11:46	 The	 assessment	 of	 a	 house	 construction	 comparing	 cement-brick	 versus	 earth	
material:	A	Case	study	of	low-income	dwellings	in	Mexico	
María	Fernanda	Jiménez	Rodríguez	&	Ranald	Lawrence	

The	University	of	Sheffield	
The	New	Industrialised	Countries	(NIC)	have	increased	their	CO2	emissions	and	energy	usage	
at	a	faster	rate	in	the	last	decades.	Big	contributors	have	been	the	construction	sector	along	
with	 the	 support	 industries.	 The	 purpose	 of	 this	 study	 was	 to	 determine	 with	 a	 LCA	 of	 a	
dwelling	in	Mexico	the	possibility	of	changing	the	construction	materials	to	a	more	sustainable	
option.	By	using	earth	instead	of	cement-brick,	the	embodied	energy	and	GHG	are	reduced.	
Hence,	a	better	life	quality	is	created	for	the	users.	This	is	scenario,	could	be	repeated	for	more	
than	one	developing	country.	

11:54	 Development	and	performance	evaluation	of	evaporative	cooling	façade	panels	based	
on	vernacular	architecture	techniques	for	the	contemporary	buildings	in	tropical	hot-
dry	climates		
Greeshma	Mysore	Girish	and	Wen-Shao	Chang	

University	of	Sheffield	
In	 this	 research,	 the	 efficiency	 of	 clay	 façade	panels	working	on	direct	 evaporative	 cooling	
principle	was	evaluated	for	hot-dry	climatic	regions,	whose	design	and	strategy	were	inspired	
by	vernacular	architecture.	The	geometrical	parameters	of	the	panels	were	varied	to	examine	
the	effect	on	their	cooling	efficacies.	Four	panels	with	different	geometrical	openings	(square,	
hexagon,	circle	and	tapered	circle)	were	tested	by	varying	inlet	air	temperatures	from	35oC	to	
41oC	at	a	constant	air	velocity	of	0.6m/s.	Performance	of	the	panels,	analysed	mainly	based	on	
saturation	 efficiency	 and	 cooling	 capacity	 suggested	 that	 the	 efficiency	 values	 were	
proportional	to	the	panels’	external	wetted	surface	area.	The	results	implied	that	by	altering	
inlet-outlet	opening	ratio	and	by	increasing	surface	area	the	efficiency	values	can	be	enhanced.	
The	 study	 emphasizes	 the	 potential	 for	 the	 development	 of	 passive	wind	 cooling	 element	
integrated	with	the	building	façade	as	an	energy-efficient	cooling	solution.	

12:02	 Translating	 vernacular	 architectural	 design	 strategies	 of	Marrakech,	Morocco	 into	
contemporary	architectural	practice	to	minimise	the	energy	consumption	for	cooling	
Sahil	Ravindrakumar	Jaiswal	

	University	of	Sheffield	
This	 research	 has	 investigated	 the	 effectiveness	 of	 vernacular	 principles	 in	 a	 hot	 semi-arid	
region	of	Marrakech,	Morocco.	A	model	in	IESVE	was	considered	as	conjectural	scenario	of	a	
traditional	house	which	was	tested	on	selected	parameters.	Through	this	experiment,	it	was	
observed	 that	 rammed	earth/mud	bricks	with	 insulation	and	cavity,	 triple	glazing,	adaptive	
shading,	 north-south	 orientation,	 shared	 walls	 and	 evaporative	 cooling	 were	 the	 most	
effective	 design	 strategies.	 These	 strategies	 were	 further	 translated	 to	 two	 conjectural	
scenarios	of	a	modern	house	in	a	sequential	order,	one	with	evaporative	cooling	and	shared	
walls	 which	 reduced	 the	 energy	 consumption	 of	 cooling	 from	 47.83	 kWh/m2/yr	 to	 31.74	
kWh/m2/yr	and	the	other	without	it	from	54.35	kWh/m2/yr	to	36.52	kWh/m2/yr	respectively.	
This	research	and	experiment	demonstrate	the	importance	of	vernacular	principles	that	are	
effective	 and	 can	 be	 incorporated	 within	 contemporary	 designs	 to	 minimise	 the	 energy	
consumption	of	cooling.	
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12:10	 Learning	 from	 vernacular	 design	 in	 Thailand:	 How	 surrounded	 trees	 contribute	 a	
comfortable	environment	
Phatteera	Sompong	

The	University	of	Sheffield	

Building	thermal	comfort	plays	a	key	factor	in	architecture	design.	The	natural	ventilation	is	
one	of	the	elements	that	can	optimise	building	environment	with	low	impact.	Thai	traditional	
design,	as	a	design	response	for	a	hot	climate,	is	used	for	a	case	study	to	learn	how	the	design	
could	conduct	comfort	condition	of	the	ventilation.	Surrounded	vegetation	of	the	buildings	is	
found	that	could	enhance	the	hot	air	while	it	gets	into	buildings.	Consequently,	this	study	is	
divided	into	four	different	cases	and	located	in	Sheffield,	which	is	sited	in	a	moderate	climate,	
for	learning	how	trees	could	contribute	comfort	environment	in	a	different	weather	condition.	
The	 study	 is	 found	 Platanus	 occidentalis	 L.,	 which	 has	 15.78m	 tall	 with	 crown	 foliage	
transparency	 16.7%,	 can	 reduce	 the	 temperature	 for	 almost	 2°C,	 which	 is	 the	 highest	
efficiency.	 However,	 Populus	 deltoids,	 which	 has	 19.35m	 tall	 with	 22.5%	 of	 crown	 foliage	
transparency,	 can	 reduce	 the	 temperature	 for	 1.5°C	at	 60%	 relative	humidity,	which	 is	 the	
lowest	temperature	difference.	

12:18	 Comparison	of	energy	use	and	environmental	impact	of	alternative	exterior	opaque	
walls	of	hotel	construction	in	Greece	
Konstantinos	Koletsos	and	Vicki	Stevenson	
Cardiff	University	

This	was	a	comparative,	partial,	life-cycle	assessment	of	the	energy	and	environmental	impact	
of	four	exterior	walls,	with	same	thermal	transmittance	and	thickness,	in	a	hotel	model	placed	
in	Athens,	Greece.	The	assessed	energy	indicator	was	the	sum	of	primary	energy	used	in	the	
construction	and	operation	phases	of	the	corresponding	model	scenarios.	The	environmental	
impact	 indicator	 was	 the	 carbon	 dioxide	 air	 emissions	 in	 the	 same	 life-cycle	 phases.	 The	
exterior	opaque	wall	variants	included:	(a)	a	double	leaf	brick	wall	with	cavity	insulation,	(b)	a	
single	 leaf	 brick	 wall	 with	 external	 insulation,	 (c)	 a	 lightweight	 steel	 drywall	 with	 cavity	
insulation,	and	(d)	a	lightweight	steel	drywall	with	external	insulation.	Results	indicated	that	
the	 lightweight	steel	drywall	with	external	 insulation	would	be	the	optimum	design	choice.	
Both	 its	energy	use	and	carbon	emissions	 resulted	 in	1.1%	and	1.8%	 lower	 life-cycle	values	
respectively	than	the	average	values	among	the	four	wall	variants.	

12:26	 How	well	do	UK	Domestic	Energy	Ratings	Predict	Actual	Heating	Energy	Demand?		
Zaki	Iqbal	and	Kevin	Lomas	

Loughborough	University	

By	2030,	a	24%	reduction	of	CO2	emission	from	homes	would	be	required	to	be	on	track	of	the	
carbon	emission	targets.	This	can	be	achieved	if	the	UK’s	dwelling	energy	rating	system	can	
predict	 the	energy	performance	of	 the	housing	 stock	 accurately.	 The	 Standard	Assessment	
Procedure	 (SAP)	 has	 been	 used	 since	 1995	 for	 the	 energy	 assessment	 of	 UK	 dwellings.	
Although	 it	has	undergone	multiple	 revisions	and	 improvements	many	experts	believe	 that	
SAP	is	a	poor	indicator	of	the	actual,	in-use	energy	performance	of	the	dwellings.	This	paper	
compares	SAP-calculated	gas	demands	with	the	measured	gas	demands	of	114	semidetached	
privately-owned	 dwelling	 spread	 across	 English	Midlands.	 The	 study	 suggests	 that	 the	 SAP	
overpredicts	gas	demands	for	68%	of	the	dwellings.	By	utilising	data	from	a	survey	conducted	
as	part	of	the	monitoring	the	underlying	technical	and	occupancy	reasons	for	the	differences	
between	the	measured	and	predicted	gas	demands	are	investigated.	

12:34	 Discussion	
12:42	 LUNCH	
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SESSION	3	 13:30	-	15:10		

13:30	 Welcome	to	the	CASS	
Sandra	Denicke-Polcher	

13:40	 The	application	Building	 Information	Modelling	 (BIM)	 to	 support	design	Process	of	
public	spaces	in	Misurata-Libya		
Adell	Salem	Emhemed	Awaj		and	Dr.	Farah	Shahrin	

Nottingham	Trent	University	

This	 paper	 aims	 at	 assessing	 the	 utilisation	 of	 Building	 Information	 Modelling	 (BIM)	 for	
supporting	the	public	spaces	design	procedure	in	Misurata-Libya	and	it	also	seeks	to	realise	
the	elements	which	help	in	the	adoption	of	BIM	in	Misurata.	It	also	assesses	the	impact	which	
BIM	had	on	the	performance	effectiveness	and	studies	the	appropriateness	of	the	information	
used	 in	the	design	construction	process	for	the	purpose	of	utilising	BIM	in	the	construction	
projects	 of	 public	 spaces	 in	 Misurata-Libya.	 In	 addition,	 it	 presents	 an	 assessment	 of	 the	
obstacles	and	problems	which	may	occur	throughout	the	utilisation	of	BIM.	The	paper	adopted	
mixed	 methods	 in	 order	 to	 generate	 the	 Supporting	 the	 design	 process	 of	 public	 spaces	
through	the	utilisation	of	BIM	is	assessed	by	the	design	research	which	also	encompasses	a	
standard	that	defines	secondary	and	primary	research	as	well.	The	findings	of	this	research	
showed	thatthe	utilisation	of	BIM	in	supporting	the	construction	projects	in	Misurata-Libya	is	
considered	 in	 this	 research.	 	 The	 unhurried	 execution	 of	 public	 spaces	 is	 due	 to	 excessive	
dependence	 on	 the	 public	 sector.	 	 The	 result	 of	 switching	 from	 the	 design	 offices	 to	 the	
government’s	model	was	poor	as	far	as	supply,	affordability,	and	cooperation	are	concerned.	
Furthermore,	the	result	of	this	paper	reveals	that	the	negative	impact	of	that	ever	–	changing	
principles	 of	 public	 spaces	 in	 design	 process	 have	 on	 the	 ability	 to	 communicate	 the	 BIM	
demands.		The	findings	will	be	of	interest	to	public	space	researchers	and	BIM	tool.	

13:48	 Environmental	Information	Modelling	for	Building	Design		
The	visualisation	of	environmental	strategy	and	parametric	filter	
Chin	Huei	Wu	

University	of	Westminster	

Environmental	Information	Modelling	(EIM)	tool	development	aims	to	solve	the	drawbacks	of	
unintegrated	 environmental	 simulation	 tools	 (EST)	 while	 enhancing	 the	 communication	
between	project	members	in	the	decision-making	process	at	all	design	stages	by	confirming	
environmental	strategies	through	the	comprehensive	performance	evaluation.	Furthermore,	
integration,	 filtration,	 and	 visualisation	 are	 the	 main	 development	 directions	 should	 be	
clarified	by	the	literature	review	to	establish	the	EIM	theatrical	basis,	and	then	use	grasshopper	
language	programming	to	practice.	In	summary,	the	EIM	demonstration	of	four	different	office	
layouts	 in	London	shows	the	core	value	of	EIM	tool,	which	 is	 to	confirm	the	environmental	
information	and	potential	design	direction	in	the	repeated	workflow	with	practical	strategies.	
In	detail,	it	shows	the	parameters	impact	priority	to	define	the	project	issue	and	the	strategic	
effectiveness	of	specific	improvement	approach	in	the	optimisation	process,	and	then	identify	
the	strategic	impact	priority	by	the	final	review	of	best	design	achievement	growth	rate	in	each	
environmental	indicator.	
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13:56	 Post	Occupancy	Evaluation	of	a	recently	completed	near-passivhaus	one-off	home	in	
Sheffield	
Callum	James	McRobbie		

The	University	of	Sheffield	

As	summer	temperatures	in	the	UK	are	expected	to	increase	by	6oC	by	2080	(Met	Office,	2018)	
the	frequency	of	overheating	in	domestic	buildings	will	also	rise.	There	is	also	a	performance	
gap	 between	 design	 performance	 and	 operational	 performance	 in	 the	 UK	 construction	
industry.	A	‘Post	Occupancy	Evaluation’	(POE)	will	identifying	the	strengths	and	weaknesses	of	
the	building’s	 environmental	 performance	and	assess	 compliance	with	 the	PHI	 Low	Energy	
Building	 Standard.	 The	 POE	 in	 this	 report	will	 identify	 the	weaknesses	 of	 the	 building	 and	
critically	evaluate	 the	 inter-relationship	between	thermal	comfort	and	other	environmental	
building	systems.	From	this	research,	two	main	findings	emerge;	lack	of	external	solar	shading	
and	underperforming	natural	ventilation.	This	research	contributes	to	the	lack	of	knowledge	
surrounding	post	occupancy	building	performance	for	single	dwellings	in	the	UK	and	resulted	
in	a	comprehensive	list	of	practical	design	solutions	that	will	improve	the	occupant’s	thermal	
comfort.	

14:04	 Generating	 optimal	 comfort	 improving	 design	 solution	with	 occupancy	 survey	 and	
Multi-Objective	Optimization	(MOO)	technique:	a	case	study	for	façade	retrofit	in	a	
post-war	office	in	London	
Chuanrui	Yu	and	Hector	Altamirano	

University	College	London	

In	a	UK	post-war	open-plan	office,	occupants	experienced	discomfort	from	poorly	performing	
façade.	A	 façade	 retrofit	presented	a	challenge	 for	 resolving	potentially	 conflicting	comfort	
considerations,	e.g.	large	views	and	glare,	with	simple	installations,	e.g.	vertical	fins.	This	essay	
identified	critical	comfort	 issues	and	generated	an	optimized	façade	design	with	occupancy	
survey	and	multi-objective	optimization.	 Sunlight	 glare,	 temperature	and	 stability	 in	winter	
and	 summer,	 and	 noise	 from	 colleagues	 were	 identified	 as	 key	 comfort	 factors,	 and	 then	
parameterized	with	building	simulation	programs	as	optimization	objectives.	A	simple	façade	
design	was	developed	with	parametric	controls	on	glazing	ratio,	shading	device,	and	glazing	
types.	 The	 optimal	 solution	was	 found	 to	 be	 a	 fully	 opaque	 insulation	 on	 South	 and	West	
façades,	extensive	glazing	on	the	North	and	East	façades,	and	secondary	glazing	in	all	facades.	
Improvements	 in	 the	heating	system	and	building	envelope	was	 found	essential	 for	 further	
thermal	comfort	improvement.			

14:12	 Potential	efficiency	of	BIM	in	POE	in	order	to	improve	the	occupant	satisfaction	in	the	
buildings	
Selin	Demirci	

Cardiff	University	

Holistic	sustainability,	considering	environment,	economy	and	society,	has	been	an	increasing	
concern	 in	 the	 Architecture,	 Engineering,	 and	 Construction	 (AEC)	 industry.	 Building	
Information	Modelling	(BIM)	is	a	key	tool	aiming	to	help	the	AEC	industry	and	has	been	proved	
in	economic	and	environmental	impacts	of	projects.	However,	there	is	little	evidence	that	BIM	
has	improved	social	sustainability.	In	this	context,	social	sustainability	focuses	on	people	as	the	
provision	of	 the	well-being	of	 occupants	 and	enhancement	of	 the	quality	 of	 spaces.	When	
referring	to	people	in	buildings,	it	is	necessary	to	consider	Post	Occupancy	Evaluation	(POE)	by	
way	of	assessing	the	satisfaction	in	the	buildings.	Nonetheless,	POE	takes	time	and	money	and	
is	often	neglected.	This	is	a	review	paper	to	explore	the	integration	of	BIM	and	POE	to	foster	
the	delivery	of	social	sustainability,	with	a	particular	focus	on	the	sustainability	in	operational	
stage.	
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14:20	 Adaptability	in	energy	efficient	office	buildings	
Noah	Gethsemane	Akhimien1	and	Kingsley	O.	Dimuna2	
1	Cardiff	University,	UK,	2	Ambrose	Alli	University,	Nigeria	
The	office	building	is	one	of	the	great	icons	of	the	twentieth	century.	Office	towers	has	been	a	
major	attribute	of	the	architecture	and	economy	in	any	country	as	they	dominate	the	skylines	
of	 Cities.	Office	 buildings	 are	 symbolic	 features	 of	 a	 profound	world	 of	 economic	 progress	
shaping	the	work	patterns	of	the	work	force	and	a	representation	of	the	industrial	revolution.	
Office	 Buildings	 are	 expected	 to	 provide	 adequate	 support	 to	 different	 clerical	 operations	
considering	CO2	emissions	and	adaptable	spaces.	However,	most	office	buildings	fall	short	of	
these	 requirements.	 	The	aim	of	 this	 study	was	 to	promote	Adaptability	 in	energy	efficient	
office	buildings.	Hence,	reducing	CO2	emissions	as	it	relates	to	climate	change.	Flexibility	is	a	
vital	 requirement	 in	office	operations,	but	most	 tenantable	office	buildings	 lacks	 this,	most	
especially	 in	 fitting	workspace	 into	different	work	 configuration.	 The	 research	method	was	
based	on	case	studies	using	descriptive	method	of	data	analysis	 to	conduct	qualitative	and	
quantitative	 research	 in	 investigating	 patterns	 of	 adaptable	 office	 spaces	 considering	 eco-
friendly	energy	sources	for	office	operations.	This	allowed	the	research	to	evaluate	the	draw	
backs	 of	 existing	 office	 buildings	 and	 to	 recommend	 best	 practices	 and	 possible	 flexible	
layouts.	 Studies	 revealed	 that	 most	 office	 buildings	 were	 not	 adaptable	 to	 different	 work	
settings	traceable	to	dedicated	office	layout	to	specific	functions.	The	research	recommended	
best	 office	 arrangements	 for	 effective	 operations	 in	 minimizing	 CO2	 emissions	 since	
commercial	tenants	have	a	wide	range	of	clerical	needs	to	meet.	Consequently,	office	buildings	
should	 be	 responsive	 in	 providing	 a	 flexible	 space	 and	 safe	 energy.	 To	 accomplish	 this	
development,	the	building	must	benefit	from	an	integrated	design	approach	that	focuses	on	
meeting	 a	 list	 of	 objectives	 that	 addresses	 CO2	 emissions	 at	 the	 same	 time	 offering	 users	
increased	working	satisfaction,	productivity,	and	greater	flexibility	in	different	work	conditions.	

14:28	 Contemporary	Vernacular:	Translating	the	traditional	vernacular	architecture	style	to	
contemporary	housing	for	the	cold	arid	region	of	Ladakh,	India	
Sourabh	Gupta		

University	of	Sheffield	

With	a	view,	vernacular	architecture	could	form	the	basis	for	contemporary	energy-efficient	
architecture,	 this	 research	 discusses	 and	 critically	 evaluates	 the	 key	 traditional	 design	
principles	and	contrasts	them	with	current	practices	for	developing	strategies	that	successfully	
adapt	these	principles	to	the	contemporary	context	in	the	cold-arid	zone	of	Ladakh,	India.	In	
particular,	sensitivity	analysis	of	various	key	parameters	that	impact	indoor	temperatures	and	
potentially	 reduce	 heating	 energy-use	 has	 been	 conducted	 for	 a	 traditional	 dwelling	 by	
deriving	results	through	simulation	tools.	The	results	imply	that	strategies	of	stone-rammed	
earth	 construction	 with	 insulation,	 double	 glazing,	 Northwest-Southeast	 orientation,	 and	
trombe	wall	have	been	 the	most	effective	 strategies	and	 thus,	 translated	 to	a	hypothetical	
contemporary	 residential	 model	 resulting	 in	 a	 reduction	 of	 heating	 energy	 from	 230.44	
kwh/m2/yr.	 to	 90.10	 kwh/m2/yr.	 The	 study,	 therefore	 demonstrates	 that	 vernacular	
architecture	can	act	as	a	resource	for	contemporary	architecture,	 responding	to	the	critical	
issues	relating	to	sustainability.	
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14:36	 Individual	differences	in	perceiving	the	thermal	environment	

Hodeis	Farkhondeh,	Fuschia	Sirois,	Sally	Shahzad	

The	University	of	Sheffield	
User	behaviour	influences	the	energy	use	of	the	building	as	the	users	keep	changing	the	indoor	
temperature	 to	 reach	 their	 preferred	 temperature	 and	 this	 behaviour	 is	 derived	 from	 how	
occupants	perceive	 the	 thermal	environment.	This	work	 investigates	 individual	differences	 in	
perceiving	 the	 thermal	 environment.	 150	occupants	with	 a	 good	balance	 of	 age	 and	 gender	
participated	in	the	field	studies	of	thermal	comfort	survey	questionnaire	focusing	on	the	impact	
of	personality	traits,	loneliness,	perfectionism,	overall	comfort,	satisfaction,	thermal	sensation,	
and	preference	in	two	buildings	in	the	UK.	The	regression	analysis	between	conscientiousness	
and	 satisfaction	 indicates	 that	 the	 satisfaction	 level	 of	 the	 users	 was	 increased	 when	 their	
conscientiousness	 level	was	 increased.	 In	 addition,	 the	 regression	 line	between	 self-oriented	
perfectionism	and	satisfaction	as	well	as	openness	and	thermal	preference	showed	an	opposite	
relation	between	them,	as	the	satisfaction	and	thermal	preference	decreases	by	the	increase	in	
the	self-oriented	perfectionism	and	openness	level	respectively.		

14:44	 Architectural	and	Climatic	Adaptation	of	Japanese	Residential	House	built	in	Colonial	
Period	in	Taipei	
Tingyu	Yu	and	Benson	Lau	

University	of	Westminster	

Traditional	 buildings	 in	 various	 parts	 of	 the	 world	 will	 produce	 different	 and	 unique	
architectural	 forms	 and	 adopt	 responsive	 environmental	 design	 strategies	 to	 tackle	 the	
climatic	 challenges.	The	colonized	countries	are	 left	with	 the	characteristic	buildings	of	 the	
colonial	countries,	but	these	buildings	differed	from	the	local	traditional	buildings	due	to	the	
geographical	and	climatic	context.	Taiwan	was	colonized	by	Japan	from	1895	to	1945.	During	
this	period,	in	addition	to	public	buildings	such	as	government	offices,	banks	or	retail,	Japan	
built	a	considerable	amount	of	residential	houses	in	Taiwan.	(Wu,	2018)	This	research	project	
explored	 the	microclimate	 and	 cultural	 aspects	 of	 selected	 Japanese	 houses	 in	 Taipei	 and	
highlighted	the	indoor	comfort	experiences.	Fieldwork	had	been	conducted	in	the	houses	and	
the	analysis	of	 the	architectural	 type	and	history	between	 the	original	 traditional	 Japanese	
houses	in	Kyoto,	and	the	Japanese	houses	in	Taipei	during	the	Japanese	colonial	period	were	
also	undertaken.	

14:52	 Sustainable	Vertical	Urbanism	in	the	Kingdom	of	Saudi	Arabia	
The	Future	of	Tall	Buildings	for	Urban	Design	in	the	KSA		
Mohammed	Fahad	Alghafis		and	David	Nicholson-Cole		

University	of	Nottingham	

In	 past	 few	 decades,	many	 tall	 buildings	 in	 the	 Kingdom	 of	 Saudi	 Arabia	 (KSA)	 have	 been	
increasing	due	to	the	rapid	development	of	the	oil-based	economy.	Today,	large	cities	in	KSA	
such	as	Riyadh	are	in	the	process	of	transforming	towards	high	density.	Many	of	these	towers	
appear	to	be	motivated	by	self-advertising,	otherwise	called	‘iconic’	appearance,	contributing	
little	to	the	public	good	or	to	density	but	proclaiming	the	wealth	of	their	owners.	Tall	buildings	
have	been	associated	historically	with	wasteful	energy	performance.	Future	tall	buildings	may	
need	to	be	designed	in	a	more	sustainable	way,	through	their	architectural	and	engineering	
potential,	 and	 through	 a	 future	 oriented	 vision	 of	 urban	 design,	 holistically	 addressing	
economic,	 social,	 transport	 and	 environmental	 issues.	 The	 paper	 discusses	 high-rise	 not	 as	
pieces	of	architecture	and	art,	but	will	emphasize	their	technological	and	significant	qualities	
towards	 sustainable	urbanization.	The	 research	will	 also	 illustrate	 some	 facade	 solutions	 in	
very	hot	climate.	

15:00	 Discussion	
15:00	 COFFEE	BREAK	
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SESSION	4	 15:30	-	17:15		

15:30	 Daylight	assessment	for	social	housing	in	Barranquilla,	Colombia	(‘Aw’	climatic	region)	
using	Climate-Based	Daylight	Modelling	
Alessandra	Patricia	Meza	Nunez	

The	University	of	Sheffield	
At	present,	 the	availability	of	dedicated	daylight	 research	 in	 residential	projects	 is	 reduced,	
especially	 for	 locations	 near	 to	 the	 equator.	 In	 the	 same	 way,	 even	 when	 Climate-Based	
Daylight	Modelling	(CBDM)	was	introduced	more	than	25	years	ago,	only	a	few	green-building	
standards	 and	 building	 regulations	 consider	 climate	 and/or	 location.	 This	 study	 assesses	
daylighting	 in	 a	 social	 housing	 project	 located	 in	 the	 Colombian	 Aw	 climatic	 region	 using	
RadianceIES	to	perform	CBDM	calculations.	The	results	showed	that	the	building	was	underlit,	
hence	 two	 light-shelf	 options	were	 tested.	 It	was	 concluded	 that	 light-shelves	 above	 head	
height	 are	 unsuitable,	 while	 light-shelves	 at	 window	 sill	 height	 demonstrated	 daylight	
improvements.	The	study	evidenced	that	the	Useful	Daylight	Index	(UDI)	metric	gave	reliable	
results	to	validate	daylighting	in	this	climatic	region.	This	research	is	an	opportunity	to	set	a	
starting	point	for	daylight	research	in	the	region	and	the	country.	

15:38	 User	behaviour	impacts	on	energy	cooling	demand	and	daylight	availability	in	a	side-
lit	room	with	internal	shading	devices	
Dayan	de	Loyola	R.	Garcia	and	Fernando	O.	R.	Pereira	

Federal	University	of	Santa	Catarina	
This	 paper	 focused	 on	 the	 relationship	 between	 indoor	 environmental	 quality	 and	 energy	
efficiency	 indicators	 in	 an	 office	 building	 considering	 internal	 shading	 devices	 operations.	
Roller	 shades,	 curtains	 and	 venetian	 blinds	were	 considered,	 configured	 in	 two	proprieties	
sets,	according	to	transmittance	and	reflectance	values.	Through	annual	building	simulation	
(climate-based)	it	was	possible	to	obtain	hourly	values	of	daylight	glare	probability,	daylight	
availability,	excessive	sunlight	exposure	and	energy	cooling	demand.	Annual	analyses	allowed	
to	identify	combinations	that	promoted	better	overall	performance,	such	as	clear	roller	shades	
always	 100%	 closed	 and	 controlled	 by	 occupant	 reaction	 to	 daylight	 glare.	 These	 cases,	 in	
addition	to	adjusting	exposure	to	daylight	glare	and	direct	sunlight,	 increased	the	temporal	
daylighting	availability	up	to	40%	and	reduced	cooling	energy	demand	up	to	12%.	

15:46	 Evaluating	environmental	performance	of	Mashrabiya	(façade	perforated	screens)	-	
Generating	guidelines	for	a	contemporary	implementation	
Rofayda	Salem	
University	of	Westminster	

Extreme	climatic	conditions	have	given	birth,	through	years	of	evolution	and	studies,	to	different	
passive	 solutions.	 One	 of	 them:	 façade	 perforated	 screens,	 varying	 from	 one	 place	 to	 another	
according	to	cultural	and	climatic	factors.	Mashrabiya	(traditional	perforated	screens),	situated	in	
the	 Middle	 East	 countries,	 is	 an	 element	 that	 gathers	 both	 passive	 environmental	 solutions,	
traditional	art	and	cultural	aspects.	It	is	also	a	façade	component	with	various	geometrical	forms	
that	can	combine	different	screens	typologies.	Implementation	of	the	traditional	perforated	screens	
in	vernacular	architecture	has	been	conducted	by	designing	a	façade	component	that	balances	the	
need	for	shading	and	allowing	air	to	penetrate	the	room	at	certain	desired	velocities.	Reintroducing	
Mashrabiya	in	contemporary	design	can	be	the	starting	point	towards	achieving	passive	buildings	in	
hot	climates.	Nowadays,	there	is	a	vast	reduction	in	the	use	of	this	powerful	traditional	shading	tool	
in	contemporary	buildings,	endangering	Mashrabiya	as	an	art.	So,	this	thesis	aims	to	illustrate	the	
environmental	 performance	 of	 the	 existing	 traditional	 perforated	 screens	 and	 practically	 re-
evaluate	them.	Reintroducing	them	as	a	passive	solution	can	be	through	systematic	studies	and	
quantification	of	 the	environmental	performance	of	 these	 façade	 components	with	 the	help	of	
analytical	tools.	This	study	can	portray	the	implementation	of	Mashrabiya	in	a	more	appropriate	
way,	 through	 providing	 design	 recommendations	 that	 emphasize	 the	 most	 applicable	 use	 for	
various	patterns	according	to	the	location,	orientation	and	type	of	the	space.	This	can	facilitate	its	
usage	for	a	better	approach	in	the	different	environmental	parameters. 
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15:54	 Sustainable	Homeless	Shelters	for	the	U.K	
Ethan	Peel	and	Robin	Wilson	

University	of	Nottingham	

The	purpose	of	this	paper	is	to	find	a	sustainable	solution	to	the	increasing	homelessness	crisis	
in	the	U.K.	This	involved	creating	something	that	is	economically,	environmentally	and	socially	
sustainable.	In	order	to	achieve	this	a	large	amount	of	research	was	undertaken	on	what	made	
a	 successful	 sustainable	 homeless	 shelter.	 As	 well	 as	 research	 into	 the	 current	 forms	 of	
supplying	 the	homeless	with	 shelter.	This	 research	 then	 informed	 the	 type	of	building	 that	
should	be	designed.	This	was	an	offsite	manufactured	tiny	home,	made	of	natural	or	reused	
materials	that	could	be	used	in	a	sustainable	urban	village.	Computer	modelling	techniques	
were	then	used	to	design	a	building	that	had	an	extremely	low	energy	load	and	could	be	built	
at	an	extremely	low	cost.	With	the	resultant	design	being	a	homeless	shelter	that	performs	
well	in	all	three	pillars	of	sustainability.	

16:06	 Comparing	the	influence	of	PMV	inputs	on	the	index	between	naturally	ventilated	and	
air-conditioned	buildings	
Maria	Movchan,	Stephanie	Gauthier	
University	of	Southampton	

Previous	studies	have	shown	MET	and	CLO	are	the	most	influential	variables	in	the	PMV	model.	
Using	the	data	from	ASHRAE	database	2	this	paper	performs	a	global	sensitivity	analysis	of	the	
input	variables	to	the	PMV	model	adopted	in	ISO	7730.	First,	this	paper	reviews	the	descriptive	
statistics	 of	 the	 six	 PMV	 inputs	 (𝑀, 𝐼$%, 𝑡', 𝑡(, 𝑅𝐻, 𝑣)	 from	 naturally	 ventilated	 and	 air-
conditioned	buildings.	Then,	a	global	sensitivity	analysis	is	carried	out	to	estimate	the	strength	
of	the	relationships	between	each	PMV	input	and	the	PMV	index.	Results	show	a	difference	
between	 the	 two	 ventilation	modes:	 in	 air-conditioned	 buildings	 the	 PMV	 index	 is	 mostly	
influenced	by	clothing	insulation	and	metabolic	rate,	whereas	for	naturally	ventilated	buildings	
ambient	and	radiant	temperatures	have	the	greatest	impact.	This	difference	is	explained	by	
the	 difference	 in	 the	 inputs’	 variance,	 which	 is	 likely	 to	 be	 attributed	 to	 the	 behavioural	
adjustment	of	occupants	 to	achieve	personal	comfort.	 In	air-conditioned	buildings,	 thermal	
comfort	is	directly	associated	with	personal	adaptation	(clothing	and	activity	levels),	therefore	
social	and	corporate	codes	should	support	this	adaptation.	 In	naturally	ventilated	buildings,	
the	design	of	building	systems	and	control	interfaces	should	enable	individuals	to	adjust	their	
environment	to	their	preferences.	

	 Thermal	 performance	 and	 comfort	 of	 naturally	 ventilated	 earth	 house	 in	 a	 dry	
summer	climate		
Hyunseung	Jeong1,	Hector	Altamirano-Medina1	and	Pilar	Silva2	
1	University	College	London,	UK,	2	Universidad	Central	de	Chile,	Santiago,	Chile	

This	paper	presents	a	study	of	the	thermal	performance	and	occupant	satisfaction	of	naturally	
ventilated	earth	houses	during	a	hot	summer	period.	An	earth	house	community	 located	in	
Santiago,	Chile,	was	chosen	as	a	case	study.	Building	Use	Studies	 (BUS)	survey	was	used	to	
understand	the	general	satisfaction	and	thermal	comfort	of	users	living	in	earth	buildings.	In	
parallel,	two	occupied	houses	constructed	with	wattle	and	daub	techniques	were	monitored.	
Occupants	 highly	 rated	 most	 aspect	 of	 the	 house,	 yet	 thermal	 related	 variables	 are	 less	
satisfactory.	The	monitored	results	showed	that	indoor	diurnal	temperatures	in	both	houses	
have	 differences	 between	 15-20°C	 compared	 with	 outdoor	 temperatures.	 The	 indoor	
temperature	 of	 adobe	 bedroom	 showed	 a	 more	 drastic	 deviation	 when	 the	 outdoor	
temperature	was	 lower	 than	20°C.	This	 study	has	verified	 the	 thermal	comfort	potential	of	
earthen	constructions,	notably	contributing	to	indoor	temperatures	in	summer.	
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	 Environmental	performance	and	adaptation	of	chawls	of	Mumbai	
Tanvi	Bobhate	

University	of	Westminster	

With	the	emerging	urbanisation	 in	Mumbai	city,	 there	still	 resides	some	of	 the	old	housing	
typologies	 including	Chawls.	Chawls	symbolises	society	 in	 the	chaos	of	 the	city.	 	During	the	
change	 in	 time	 and	 contextual	 conditions,	 the	 chawls	 evolved	 over	 a	 century.	 This	 urban	
vernacular	Typology	is	very	distinctive	in	terms	of	environmental	design	and	spatial	qualities.	
In	 this	 study,	 the	 identification	 of	 correlation	 between	 the	 changing	 lifestyle,	 use	 of	 the	
communal	 space	 and	 occupant’s	 comfort	 in	 chawls	 is	 aimed.	 Considering	 this	 aspect,	 the	
analytical	work	 is	 conducted	contemplating	devised	adaptive	architectural	 solutions.	 In	 this	
respect,	the	study	focuses	on	achieving	outdoor	and	indoor	comfort	in	chawls	to	encourage	
the	 activities	 in	 communal	 spaces.	 It	 compares	 the	 performance	 in	 chawls	 using	 dynamic	
thermal	simulations,	to	be	improved	using	adaptable	and	passive	strategies.	Nowadays,	it	is	
common	to	see	chawls	demolished	to	be	replaced	by	high-rise	buildings,	mainly	because	they	
cannot	accommodate	similar	density	of	a	typical	residential	22	storey	high-rise	widely	built	in	
Mumbai	during	the	past	few	decades.	However,	the	transition	from	the	“open-door	culture”	
to	“closed-door	culture”	is	disappointing	for	the	residents.	In	this	context,	this	study	further	
analyses	 the	 form	of	 the	building	as	a	solution	 for	density	and	environmental	comfort.	The	
form	is	evaluated	in	different	orientations	and	height	to	width	ratios.	In	summary,	the	research	
is	conducted	to	resolve	the	current	poor	spatial	and	environmental	conditions	of	chawls	as	
well	as	to	provide	design	information	to	improve	the	living	conditions	of	the	low	and	middle-
class	families	of	the	local	society.	

10:47	 Energy	conscious	urban	design	with	special	reference	to	Jakarta,	Indonesia	
Maqbul	Kamaruddin,	Mohamed	B	Gadi	

The	University	of	Nottingham	

Urban	human	settlements	have	been	identified	as	responsible	for	about	76%	of	total	global	
energy	 consumption	 which	 corresponds	 to	 60%	 of	 total	 global	 fossil	 fuel	 consumption	
currently	 and	 71%	 of	 CO2	 emissions	 related	 to	 non-renewable	 energy	 [1].	 The	 trend	 of	
increasing	urbanization	has	occurred	in	almost	all	countries	in	the	world.	This	is	considered	a	
natural	affair	because	urban	life	promises	greater	opportunities	to	get	jobs,	education,	health	
services	and	better	social	services	to	improve	the	quality	of	life	[2].	According	to	the	UN	report	
on	World	Economic	and	Social	Survey	2013:	Sustainable	Development	Challenges,	more	than	
half	of	the	world's	population	currently	lives	in	cities	and	is	estimated	to	be	more	than	70	per	
cent	in	2050	[3].	Unfortunately,	the	current	development	is	quite	massive,	uncontrolled,	and	
uses	excessive	energy	which	ultimately	leads	to	negative	impacts	on	the	environment	such	as	
climate	change,	global	warming,	greenhouse	gases,	air	and	water	pollutants,	and	fossil	 fuel	
use.	 Objectively,	 the	 buildings	 are	 legally	 responsible	 for	 38%	 of	 all	 CO2	 emissions	 [4].	 In	
addition,	 the	 Intergovernmental	Panel	on	Climate	Change	 (IPCC)	has	explicitly	stated	 in	 the	
Fifth	Assessment	Report	(AR5)	that:	In	2010,	world	buildings	accounted	for	32%	of	global	final	
energy	use	and	19%	of	all	Greenhouse	Gas	(GHG)	emissions	worldwide	whereby	this	figure	can	
double	or	even	triple	by	2050	[5].	In	fact,	global	energy	consumption	will	go	beyond	population	
growth	 [6].	 The	 influence	 of	 these	 global	 trends	 also	 impacts	 the	 urban	 morphology	 and	
buildings	that	grow	on	unsustainable	paths.	Steps	to	reducing	energy	consumption	in	buildings	
can	be	achieved	by	knowing	the	aspects	that	have	a	substantial	impact	on	efforts	to	reduce	
energy	in	buildings	in	urban	design	settings.	Starting	from	the	background	above,	this	research	
will	investigate	building	thermal	performance	at	the	World	Trade	Centre	5	in	Jakarta	as	a	15-
storey	 rental	 office	 building,	 by	 conducting	 parametric	 research	 using	well-known	 Building	
Energy	 Simulation	 software	 such	 as	 Energy	 Plus,	 and	 Autodesk	 Ecotect.	 A	 number	 of	
simulations	 were	 conducted	 in	 several	 scenarios	 using	 mixed-mode	 systems	 on	 Heating,	
Ventilation	and	Air	Conditioning	(HVAC)	at	temperatures	20°C	-	24°C.	In	the	first	experiment,	
the	orientation	of	existing	building	(-45°N)	will	be	rotated	every	90°	starting	from	the	north	at	
0°N	to	west	at	270	°N.	Furthermore,	the	scenarios	in	the	parametric	study	were	carried	out	by	
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placing	several	neighbouring	buildings	that	have	the	same	height	as	the	main	middle	building.	
The	 investigation	 also	 included	 placing	 the	 main	 building	 in	 different	 urban	 densities.	 In	
addition	 to	 Jakarta,	 simulations	were	 also	 carried	 out	 in	 several	 other	 cities	with	 different	
latitudes	namely	Jeddah	(21.4°N),	New	York	(40.7°N)	and	Helsinki	(60.1°N).	Simulations	carried	
out	on	floors	1,	8	and	15	show	the	same	pattern	at	the	peak	of	the	hottest	days	of	each	city.	
The	higher	the	height	of	the	building,	the	higher	the	air	temperature	in	the	room.	Different	
patterns	occur	at	 the	peak	of	 the	coldest	day,	where	buildings	 in	 Jakarta	and	 Jeddah	show	
upward	graphs,	while	in	New	York	and	Helsinki,	the	temperature	of	the	1st	floor	is	lower	than	
the	temperature	of	the	8th	floor	while	the	lowest	air	temperature	is	on	the	floor	the	top.	The	
comparison	of	heating	and	cooling	load	calculations	shows	that	the	peak	of	monthly	cooling	
load	in	Jakarta	occurred	in	October	of	15.76	kWh	and	the	lowest	in	February	was	8.42	kWh.	
Jakarta	and	Jeddah,	each	of	which	has	a	tropical	climate	and	hot	dry	do	not	require	 indoor	
heating.	In	contrast,	in	New	York	and	Helsinki,	HVAC	systems	are	more	widely	used	for	heating,	
especially	in	winter.	In	Helsinki,	the	peak	of	monthly	heating	loads	occurred	in	January	at	34.02	
kWh	and	the	lowest	in	July	at	0.21	kWh.	Besides	showing	the	influence	of	building	orientation	
and	the	level	of	surrounding	building	density	on	the	gaining	of	solar	radiation	on	the	surface,	
finding	from	this	study	also	include	the	fact	that	both	parameters	can	also	cause	differences	in	
indoor	air	temperature	on	each	floor	of	the	building.	

	 Is	it	feasible	to	make	zero	carbon	emissions	in	the	building	sector	by	2050:	London’s	
path	to	becoming	net	zero	carbon	city?	
Aarushi	Khatri	

University	College	London	

Amidst	 international	 debate	 on	 how	 to	 deal	 with	 climate	 change,	 London	 has	 devised	 an	
ambitious	 plan	 to	 reduce	 emissions	 and	 become	 a	 zero	 carbon	 city	 by	 2050.	 This	 paper	
addresses	 the	 building	 sector	 emissions	 to	 examine	 five	 policies	 and	 their	 subsequent	
contribution	to	the	zero	carbon	target	by	reviewing	the	energy	use	and	carbon	emissions	for	
London	in	present	and	2050	under	two	scenarios:	BAU	and	policy	implementation	using	the	
policy	model	developed.	The	results	showed	a	significant	contribution	to	carbon	reduction	and	
identified	grid	decarbonisation	as	the	crucial	most	factor	followed	by	building	retrofit	and	low-
carbon	heat	policies.	Although	 the	policy	model	quantifies	 the	potential	 savings	 from	each	
policy	which	can	be	valuable	for	policymakers	and	stakeholders	while	drafting	and	investing	
into	such	policies,	there	are	limitations	of	the	current	model	methodology	as	it	does	not	take	
into	account	the	whole	scenario	and	is	restricted	to	single	policy	result.	

	 VOTING	

	 AWARDS	CEREMONY	/	CLOSING	SESSION	
Fergus	Nicol	
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