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Dynamic Factors of Energy Uses
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Taxonomy of data types (dynamic parameters) in a building.
Mantha, Menassa & Kamat, 2015, University of Michigan
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Savings through Building Control

Energy savings from monitoring and controlling HVAC system operations in buildings.

Strategies Savings Source
Occupancy-based demand response HVAC control 20% Erickson and Cerpa, (2010)
strategy
Fully integrated building, HVAC, and contr=! A00L Mathawe at ol OO1
simulations Energy savings from monitoring and controlling plug loads and per appliance power consumption
Evaluating performance indices and impler it Teal time.
HVA.C control pnt}mp]e_s Strategies Savings Source
Interaction between lighining and space col
Occupancy-based system Sensor-based intelligent system Not quantified Anastasi, Corucci, and Marcelloni
HVAC Equipment right-sizing (2011)
Predictive controllers for energy savings | Serious game interventions 7-23% Orland et al. (2014)
Regulating the indoor set point temperature RE Cognition of electrical Appliances and Not quantified  Ruzzelli et al. (2010)
Profiling in real time (RECAP)
: - Plug load en management solution 43-67% Ghosh et al. (2013
Encrgy savings from monitoring and contr Viri%iiSmpe S T Not quantified  Kim, Schmid(, Cha?‘biwa]a, and
Percen Srivastava (2009)
Strategies of say Energy-efficient PPL equipment and design 47% Lobato, Pless, Sheppy, and Torcellim
strategies (2011)
Daylighting 20—{ Appliance activity monitoring using Not quantified Schoofs et al. (2010)
wireless sensors
Personal tuning: using automatic 43
dimming control for lighting
Using occupancy sensors 30 Chung and Burnett (2001)
Multiple types 28-61 Fernandes, Lee, DiBartolomeo, and McNeil, (2014) and

Building Design and Construction [BDC] (2010)
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Savings Through User Feedback -

12.0%

Average household electricity savings by
feedback type, based on 36 studies
(Erhardt-Martinez 2010).

Real-Time

weekly Feedback

down to the
Household-

T appliance
specific info, PP
: level
advise on
daily or
weekly basis

“Indirect” Feedback “Direct” Feedback
(Provided after Consumption Occurs) (Provided Real Time)
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Energy Performance Certificates

Energy Performance Certificate H) HM Government Display Energy Certificate C: vernment

Non-Domestic Building How efficiently is this building being used?

Certificate Reference Number: Certificate Reference Number:

Main Differences oy oo eng s tn et g e

This certificate shows the energy rating of this buildi At
AN ML e,

the building fabric and the heating, ventilation, cooli o o

compared to two benchmarks for this type of buildi > Occupancy & BUIIdlng Usage

and one appropriate for existing buildings. There is ] H
Asset information on the Government's website www.comm > Plug Loads Dheghemtebossthisblspeali et Operat’onal
Rating

Rating

Energy Performance Asset Rating

Carbon Intensities
Reference Building i
Separable Energy Uses

Renewables 4-

Validity Period |
T RO I | ocoeeeosrenstoonessooteoeseovrorronnorerere s

the bullding is.
p—
= This talis you how atficiantly enargy has
[ '—."| .’.'::~|'| _.4] e been used in this building over the last
— LA L )

three accounting perinds

Mare energy efficient

102008

F 126150 s |

PO 4738 |

—
Lass enargy efficient [} E L] 150 200

Technical information Administrative information
" i

Tris is & Display Energy Cenificats ag defined in 51 2007981 a8 amerded

Less energy efficient

" . N Proparty Refarence:
Technical information Benchmarks Main heating fusl: Matursl Gas il s
Building Environmenk: Air Conditioning Aspagsar Nusmber

Total useful floor area (m®): 6787 Accreditation Scheme:

Assessment Software:

Main heating fuel: Matural Gas Buildimgs similar to this one Bt oty 78 . e
Z : 3 . . : rployerTrading Mam

Building environment: Alr Conditioning could have ralings as follows: Em,m,a:n; prsmll
Total useful floor area (m'): 6787 a Issue Date: 15-122009

ol area (') (534} If mewly built ! - Nominated Data: 22-10-2000
Building complexity 3 Annuad Energy Use (kKWh/m?/year) 153 1178 alih Until: 21-10-2010
(NOS level): 5 'ﬂ 2@ If typical of the Typical Energy Use (KWhime/year) 156 16 Rotated Party Disclosure:  nons

existing stock Enangy fram renewabler 0% % Recommentations for improving the enengy efficiency of the buldng ar

cardainad in tha accompanying Advisary Repor
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Operational Rating: What is missing.?

Gaps in existing Operational Rating methods

» Occupancy (Average Occupancy Density normalized based on building
operating hours)

» Ambient Conditions: Only HDD are used (no CDD are taken into
account) and no daylight information (Pro-Rata Basis Calculation for
Lighting)

» Organizational Aspects not considered
» Plug Loads (no detailed account of specific types of office loads)

» Baselining based on Annual Measurements




The OrbEET Framework
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OrbEET Hybrid Baselining

Pros & Cons OoF IPMVP OPTIONS AGAINST ORBEET CHALLENGES

Characteristics Option Option Option Hybrid
B C D
Sub-metering information X X
Ability to Assess savings at the level ECM was
. X X

applied
Rout_me and non-routine dynamic adjustments < < X
required
Whole facility level (> than 1 ECM) X X X
Prerequisite: Energy savings > 10% X X
Performance Measurement based on Energy

. : X X
Simulation
Low-cost efficient non-intrusive infrastructure X X X
Varying measurement periods per load X X X
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Enhanced Display Energy Certificates
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OrbEEt Pilot Validation
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FUTURE WORK

» Extensive Validation focusing on effectiveness, cost-efficiency, user
acceptance as well as persistence of effect
> Integration with the OrbEEt Behavioural & Gamification Platform

» Open Reference OrbEEt Models
» Generic OrbEEt Interfaces for Building Automation
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