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10:00	– 10:20 Aakash Goliyan “Dynamic	External	Shading	Devices	to	Maximize	Occupant	Comfort	and	
Energy	Savings	in	Office	Buildings"

10:20	– 10:40 Chen	Zhou	“Identifying	Potential	Benefits	of	Integrated Passive Strategies with Mixed	
Mode	Ventilation	in	Commercial	Buildings”

10:40	– 11:00 Xiaowen Gu “Evaluation	of	Thermal	Comfort	in	Naturally	Ventilated	Office	Buildings	with	
Double	Skin	Façade”

11:00	– 11:10	 BREAK

11:10	– 11:30 Kevin	Boyd	“Smart	Meter	Analytics”
11:40	– 11:50 Yuzhe Liu	“Evaluation	of	a	Fault	Detection	and	Diagnostics	Algorithm	for	VAV	Boxes”
11:50	– 12:10 Han	Li	“Identify	Significant	Alarms	from	BAS	Alarms	Packages	and	Evaluate	Their	Impact”

12:10	– 12:40	 LUNCH

12:40	– 1:00 Siliang Lu	“Dynamic	HVAC	Operations	based	on	Occupancy	Patterns	with	Real-time	Vision-
based	System”

1:00	– 1:20 Nilesh Bansal	“Utilizing	Machine	Learning	Techniques	to	Predict	Energy	Conservation	
Measures	in	Buildings”

1:20	– 1:40 Yuqi Pan	“Multi-criteria	Evaluation	of	Building	Retrofit/Re-tuning	Strategies”

SCHEDULE



Aakash	Goliyan						

This study aims to develop framework for the selected dynamic external shading devices to achieve maximum
occupant comfort and energy savings inside an office building. The framework integrates daylight
performance metric, dynamic occupancy schedules and multi-criteria optimization algorithm to achieve
occupant comfort (as primary objective) and energy savings (as secondary objective).

Fig. 1 External louvers installed at AGC Headquarters, Belgium 
The figure shows how the installed external louvres adapt automatically to different climate conditions.

Image reference: https://www.glassonweb.com/article/evaluation-adaptive-facades-case-study-agc-headquarter-belgium

Dynamic	External	Shading	Devices	to	Maximize	Occupant	Comfort	and	
Energy	Savings	in	Office	Buildings

Fig. 1 External automated shading uses intelligent control
systems to automatically track the sun and position blade
elements to block direct glare, while still allowing
penetration of natural daylight



Identifying	Potential	Benefits	of	Integrated Passive Strategies with Mixed	
Mode	Ventilation	in	Commercial	Buildings	

Chen	Zhou

Images: http://www.cbe.berkeley.edu/mixedmode/, http://terrawisehomes.com/, http://mimg.org.my/

Mixed	Mode	Ventilation buildings which combines the	mechanical	ventilation	with	natural	ventilation has	been	
proved to improve thermal comfort as well as save energy in several	regions	of	Europe,	North	America	and	Asia.
This	thesis	project	aims to use simulation tools to identify	and compare the	potential benefits	of	integrated
passive strategies with mixed	mode	ventilation	in	high-rise office	buildings	under three different	climates in
terms of energy	efficiency and	thermal	comfort levels.

Buildings in mixed	mode	ventilation integrated with passive strategies.
(http://www.szibr.com/, Dave	Burk,	2016)



Evaluation	of	Thermal	Comfort	in	Naturally	Ventilated
Office	Buildings	with	Double	Skin	Façade

Xiaowen	Gu

(Barbosa	&	Ip,	2016)	

This thesis project investigates the influence of double skin façade (DSF) on
thermal comfort in naturally ventilated office buildings in hot climate. It is
intended to provide architects and engineers with some insights into the
conceptual design of office buildings with DSF.

http://www.paladinoandco.com/wp-
content/uploads/2015/12/Gensler_PNC_03.jpg

http://intercongreen.com/2010/05/04/gree
n-buildings-the-cambridge-public-library/



New	electric,	gas,	and	water	meters	that	are	able	
to	provide	usage	data	with	resolutions	of	15	
minutes	or	less	are	being	widely	deployed	by	utility	
companies	in	response	to	demands	from	
policymakers	and	shareholders.	

My	research	aims	to	provide	a	set	of	methods	to	
identify	facility- and	portfolio-scale	opportunities	
for	benchmarking,	instantaneous	audits,	and	
behavioral	impact	observation.

Smart	Meter	Analytics
Kevin	Boyd

Image:	user	Kristoferb,	Wikimedia	
Commons (Creative	Commons	License)



Evaluation	of	a	Fault	Detection	and	Diagnostics	
Algorithm	for	VAV	Boxes

Fault	detection	and	diagnostics	in	cross-level	building	systems	improves	Facility	
Manager	tasks	by	automating	the	ongoing	commissioning	process.	This	project	
aims	to	evaluate	a	data	mining	algorithm	(Model,	Cluster	and	Compare)	for	
fault	detection	of	variable	air	volume	(VAV)	boxes	to	improve	accuracy	and	
energy	efficiency.

Reference:	
Najafi,	M.	(2010).	Fault	Detection	and	Diagnosis	in	Building	HVAC	Systems.	UC	Berkeley.	Retrieved	from	http://escholarship.org/uc/item/6w02z2hm
Katipamula,	S.,	&	Brambley,	M.	(2005b).	Review	Article:	Methods	for	Fault	Detection,	Diagnostics,	and	Prognostics	for	Building	Systems—A	Review,	Part	II.	HVAC&R	Research,	11(2),	169–187.	

HVAC	FDD	hierarchy	(Najafi,	2010) Classification	of	FDD	methods	(Katipamula	&	Brambley,	2005b)

Yuzhe	Liu

VAV	box



Identify	Significant	Alarms	from	BAS	Alarms	
Packages	and	Evaluate	Their	Impact

Han	Li

This	study	investigates	the	possibility	of	using	statistical	methods	to	filter,	cluster,	and	rank	Building	Automation	
System	(BAS)	alarms	from	multi-objective	perspectives.	The	outcomes	of	this	study	will	help	facility	managers	to	
optimize	building	system	Operation	and	Maintenance	(O&M)	per	different	use	purposes	such	as	saving	energy,	
improving	thermal	comfort,	and	reducing	repairing	efforts.	

Figure 2. Framework of Alarm Management Tool for BAS Figure 1. Modern BAS

Image: https://www.linkedin.com/pulse/understanding-building-automation-control-systems-francois-
marcil?articleId=8399161764881533039#comments-8399161764881533039&trk=sushi_topic_posts 



HVAC is one of the most important components to determining energy
consumption and comfort level in a building. Currently, most of existing HVAC
systems are being operated without the ability to adjust in response to
dynamic occupancy profiles. Due to this inefficiency, much of energy is wasted.
To solve this problem, the project proposes a real-time vision-based occupant
pattern recognition system by realizing occupancy counting and activity level
classification. The results showed accuracy for counting and activity level
classification could be over 90% without many occlusions and the energy
model showed dynamic schedules indeed can bring about energy savings and
increase comfort level.
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Dynamic	HVAC	Operations	based	on	Occupancy	Pattern	Recognition	with	
Real-time	Vision-based	System Siliang	Lu



F’(x)Impact
1. Identify	outliers	without	auditing	all	

buildings
2. Suitable	ECMs	prediction
3. Save	audit	cost	$3000-$15000
4. Save	3	months	of	audit	time
5. Scale	to	city	level	(predicting	ECMs)
6. Useful	for	Policy	makers,	Large	

building	portfolio	owners,	Utility	
companies,	Facility	managers,	
Building	owners

Nilesh	Bansal
Utilizing	Machine	Learning	Techniques	to	Predict	
Energy	Conservation	Measures	in	Buildings



Multi-criteria	Evaluation	of	Building	Retrofit/Re-tuning	Strategies

This study aims to develop a comprehensive multi-objective optimization framework for building retuning decision
making. The framework integrates building performance model and multi-objective algorithm to provide
quantitative assessment and trade-offs of solutions regarding different objectives The results from multi-objective
optimization model is refined to address the specific project goal.

Fig.	2	Common	retuning	strategies[1]Fig.1	Structure	of	co-simulation	platform	

[1]	Fernandez,	N.,	Taasevigen,	D.,	Underhill,	R.M.,	2016.	Success	of	Commercial	Building	Retuning	in	Federal	Buildings :	Results	and	Case	Studies.	J.	Archit.	Eng.	1–10.	
doi:10.1061/(ASCE)AE.1943-5568.0000216.

Yuqi	Pan


