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Purpose and Method: Despite benefits of building energy simulations, practitioners seem to be reluctant to use ~ E3hA |

simulations for design decision making. By means of survey and interviews, this study aims to investigate domestic
hindrance against increasing simulation usability, and to collect user requirement to enhance technical functionality of
the simulation. Also this study compares the Information Sharing Workflow by Stantec and general domestic design

Building Energy Simulation
Usability
Energy Conservation Measure

process in order to identify a direction of the Integrated Design Process. Integrated Design Process
Result: Finally this study wraps up with suggestions of how simulation functionality and use protocol should be in
order to satisfy user requirement and also to gather more users. ACCEPTANCE INFO
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Table 1. Development of building energy performance design variables and attributes and their confidence level (%) in the ISW

Climate q q Gomon Natural s HVAC & Solar
& Site Geometry | Materials |Fenestration| Plug load | Lighting |Occupancy ventilation Daylighting DHW systems
8760day,
Typical
Site ¢ tes, Strategy Strategy System size
analysis Bo%rgceiﬁ’y
90% 40% 30% 40%
Program ; # of people Strategy
= fittn Footprint EPD LPD per toom | refinenint System type
: g
S E /Zoning 40% 20% 20% 20% 50% 20%
5| Massi Mass Construction| Window Strate
£ Con:tsrslllgtgi{m Shading type wall ratio reﬁnemgeynt
strategy 50% 20% 45% 40%
PD EPD LPD Strate; System size
Energy refinement | refinement confirmation refinement
Analysis 40% 40% 50% 60%
s b Sirat
ace type, and frame rate;
Schematic chedule Asss/rﬁk&lg, type, confirmation
g coordination of space use Aﬁs?gl]%lg ’ e
_E 65% 40% 65% 45%
5% Schematic Sl}ésﬁ%%lmtgnae
g analysis 40%
L] SD Thermal S System size
load b ystem type| “and type
Energy outdoor Jir fefinement refmetr%gnt
Analysis 50% 50% 60%
= et Construc véingow ﬁEPD . fLPD . i %f Peoplte
< : onstruction | and frame |refinement, | refinement, | refinement :
g |for DD cost Zoning ayers | refinement, [Schedule off ule ofSchedule o Sensors | System size
-§ I~ e Placement use use people
= 70% 70% 70% 70% 70% 70% 50% 55%
A5 DD Cost Further Further Further Further Further Further Sensor Subsystem | Subsystem
=) oul o refinement | refinement | refinement | refinement | refinement | refinement | refinement | refinément | refinément
S | caleulation 80% 80% 70% 70% 70% 60% 60% 55% 60%
& ~ | Coordination Further Buildin Buildin Further | Further | Further
g gfor CD cost refinement %3?}2?? ;23%2?? refinement | refinement | refinement
g g| estimation 90% 95% 95% 80% 80% 80%
— 2 CD Cost Sequence of|Sequence of| Efficiency | Efficienc
9 s el operation | operation | Specification | Specification
= | cafeuiation 90% 90% 70% 90%
Luminaire Controls, | Cantrols
Construction qu%ipment Refinment Reﬁn%meﬁt Reﬁn%meﬁt Refa}ieiﬂqent Ref'g}ieglnent
coordination ype sub‘?x[llittals subvrvrllittals sub“tgittals submuttals | submuttals
90% 90% 95% 95% 80% 95%
- Detailed
Construction : :
& specification
a’] calculation
S 85%
i g As-built As-built As-built As-built As-built As-built
g As-built update update update update update update
daf pda da daf pd daf
é < 100% 100% 100% 100% 90% 90%
S Actual
2 - . Actual
2 C P Commissio |Commissio|  Actual Actual contrgilgfbalan controls
AT ming updatening update controls | controls ven Actual
ng efficiency efficiency
90% 90% 95% 95% 90% 90%
Actual Actual Actual Actual Actual Actual Actual Actual
Post observation measureme | measureme [observation measurementimeasurement| measurement | measurement
occupancy update nt update | nt update | update update update update update
100% 95% 100% 95% 100% 100% 100% 100%
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Table 2. Development of building energy performance design variables and attributes in general domestic design process

Pre-schematic| Schematic|  Design | Construction| Construction/ Details
Design Design | Development | Document | PostOccupancy
Climate (m] [ | [m] Standard climate, Micro climate W Observed weather
Terrain/ [m] Terrain and site analysis, Site . .
Site (] | zoning, Building layouts M Actual terrain and site
Mass/ [0 Mass, Orientation, Opening location and size, Floor plan
Buildin: Zoni 0 B n B3 Plan, Grid and module, Circulation, Core, Space programing,
g - eg Perimeter/core zoning
pa H Thermal zoning
Exterior [ Geometry and Topology (G&C), Construction
walls/ [ R value
Slab. O m 52 [m] | B Fixed geometry, Composite construction
on-grade ®] Construction and costing (C&C) detail
B As-built detail
Curtain 0 m m m O G&C, Construction, R value [M Frame and unit construction
Envelope/ wall m] C&C detail Bl As-built detail
Structure/ 0 G&C [M Construction, R value
Constructi Roof O m B (m] ] B Fixed geometry, Composite construction
on ®m] C&C detail B As-built detail
Interior 0 m D) m 0 G&C [ Composite construction
wall m] C&C detail B As-built detail
Floors/ 0 m m - O G&C [0 Finishes
Ceiling m] C&C detail B As-built detail
1 G&C B C&C detail
i U & u B Control, TAB, As-built detail
[0 G&C M Construction, U-value
Glazing O m B m [ ] B3 Frame and hardware @ C&C detail
WD“‘(;’;’W/ B As-built detail
r -
[0 G&C, Type [M Construction, R value
L) U m = u W C&C detail B As-built detail
. [ G&C [M Finishes, Rails
Stairs O w = B | C&C detil B As-built detail
[ Location, Type, Rough capacity, Rough pipe length and volume
HVAC B3 Precise capacity, Efficiency and primary specification, Subsystem
systems O B u and hardware, C&C detail
H Controls, TAB, As-built detail
. [ Location, Type, Rough capacity, Rough pipe length and volume
Plant&Befn O B ] B3 Precise capacity, Efficiency and primary specification, C&C detail
_ | geration B Controls, TAB, As-built detail
M:lcg?::llc DHW [J Location, Type, Rough pipe length and volume
lumbi O B [ ] B3 Specification, Hardware, C&C detail
psysten“;g systems W Precise pipe length and volume, Controls, TAB, As-built detail
Air duct [0 EPS, AD, PS, Duct supporter, Rough duct length and volume
steu O B [ ] B3 Capacity, Specification, Hardware, C&C detail
S W Precise duct length and volume, Controls, TAB, As-built detail
[J Geothermal heat exchanger location, type and area
Il O m & - [ System location, Type, Rough capacity
sel;et:lgrys [m] Precise capacity, Efficiency and primary specification, C&C detail
Y B Controls, TAB, As-built detail
Lighting [J Luminaries type, Location B Hardware, C&C detail
systems U & u B Controls, TAB, As-built detail
[ Location, Type, Rough capacity
“lf ‘:;th?r O B ] B Precise capacity, Efficiency and primary specification, C&C detail
substations M Controls, TAB, As-built detail
. 0 G&C [ Number, Type
Elealculdwal Elsi;?;gl/' O [m 53] || B3 Specification, Subsystem and hardware, C&C detail
communic H Controls, TAB, As-built detail
ation q [J Type, Location
systems Elegncal O B ] B3 Subsystem and hardware, C&C detail
PNt W Controls, TAB, As-built detail
[0 TPS, (rough) Length and volume of cable tray, booth duct,
Wiri raceway
Cables | 53] | Bl Capacity, Subsystem and hardware, C&C detail
W Precise length and volume of wires, Controls, TAB, As-built
detail
Green roof/ 0 B m [0 G&C, Plant type B C&C detail
Landsc wall B As-built detail
ape Lands 0 B m [ G&C, Landscape type B C&C detail
e B As-built_detail
Occupant O ] [®] Occupant density and schedule M Actual density and schedule
e [ Lighting schedule [m] Lighting Power Density
Internal Lighting g = u W Actual density and schedule (LPD)
heat gain [ Equipment schedule [m] Electrical Power Density
g | Plug load O (=] n B Actual density and schedule (EPD)
. [m] Ventilation requirement
(e (m u B Actual infiltration and ventilation load
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