CEM Info

52

XSS The University of Cambridge/ErAFaHE
ZIEHRF City University of Hong Kong/Zi4

| ME

[

e}

AA] L AB] Ui ARGl Gohi] B FHS
sk o, ofe] Aol CQUEST, Energy
plus, Riuska '5) 5] 7kt 3 4eket A% 5] 2t
QA7 At 109 5t B TS ot olek 4Kt 4
A o202 ABoJU) Abgsiele] it Kt ofs)
2 A Alolu, o]t WA Bo]4 B0 ¢J2 vole)z

olgx|o] o] BEARI 7 D]X}O]J—]rMEP/\]/\Eﬂ 7ol
off 2182 4= Qlck, F SolA AA BT 7 7HA] ok

2 o] 2o}, A WAl AR Ao ”1-#: |
A ojuA EuA 27k A}ﬂ’é‘}bX] (occupant interaction)
off Tk tole}, A= 1 QoA HSKt s F-4]
aF7] SlalA] i, 2, 21 52 2sk=t|, o]3t Y5
Zar ol A] ARgA A1 AE e webA] o] FRo] e 9
YA ARGl Tfgt 2594191 ARE- afjglol] thgt ofshE Akt
(Bourgeois et al, 2006; Yu et al. 2011; Yun and Steemers
2009). = WA= AL AA| (F-2 Gupp) A59] 7F 3t

2 AEEAE (space—use) 53817 913t SAtolet, of Fof
+ occupant interaction Aol B8l 22 TS HolkoL),

ol F7k& AMSH-1= A=t occupant interaction®] ¢
WS ARl wigol 2t 9 | Afolof| B 2 LS Rkl
QIL}, ofof Eitofa= HgAEH|o| S $1at S o=
A 53 Avfstara sict,
.22

SARE & A5 A7 Tl a9l M, el

A, olelle] Zlu e, ela gbkg B e
O e 4= Qlok (G 1), whebd], Earode 2t HEEE
RSl 2hstal, ofgo] Xt o G| o] Lh=xof of
eh 5 ARt
1, BO0IE OIS T4 25 U 2Kl 53
== XA £x
Davis and Nutter _
PR AL 2 55 2 ClosR0l A
(Diversty factor approach) | Abushakra and OJAX| Al2 TES Eot CIoFAe019|
Claridge (2008) cHsH

Page et al. (2008)

B2 X0| FMIH
et Wang et al(2011)

DRI} ofj0 | MEY |8t RERlS
E5f HARES SEXH0| AR

[=pae =

(Stochestc approach)

Liso et al. (2012)
FEffE ZFS 0

Tabak et al. (2008) UFYZ 0|gst STINE olE

Goldstein et al. (2010) | 7}Afo| ME|H|E| UKo AR 52
Shen et al. (2012) SotEedolE =

HEJH|E| 7]8F HEE
(Activity—based approach)

loannidis and

erEEﬂo TQOA 7EX
Tzovaras (2012) 2022

o o=

SUNE 24 Y

(Space-use analyss
approach)

Penmanen (2004) | sz} SEISIE] B2iol 440) 58S
o

Kim et al. (2013) SotsT A0S

M2 (Diversity factor approach)
e 7t A 7l s 365 24417 A A
A6 U (Occupacy density) S A7 T2 factor load =
Aol oy, o] Wie] 7Tk} A8d Egof| 2t
ol EollAf = o8|l Q= o]}, 11
L o] RpHe- oA A AL A s 2 SeAE )
7] thizoll BAA] Ho ek Mgk v 9l
ol o] W Ul A T 88ke e Bl
0, AR ) B0 B Aol chosiel
21wl Qlet, of| S 5 Davis?} Nutter (2010)

e



=29 2IMR| S - 2 AISH0INS ffe! MARel SIS 0E 7 S -

eliEs (A, s 56) o AR FAEE o Simulation of Space Utilization (USSU) & AJAAE2] olfE]

5= factor loadE 7E o, Abushakra?} Claridge HIE|ES 11 EAof| wle} ARs AYAISHL 7 HE|H|E S-S o
(2008) = A2 o Ul ALGTH AVURO) RIS A 5 $IEHE BRI F 7H 7Pk Bkl RIS Alseo]
SIS 21 o] v O & B factor loadS AJA|RICH A AAEolT) o] HRHE 7} at7ko] AR8-S FAIA O Z o=
Sk Atz Aol Etskal W ¢ e AHe) Te A i
2. SEXQI FZH (Stochastic approach) of daAdo] HESIh= T 21U 9lck wWebA] Shen et
o

SHA a7ligh vl 8ol o] mldd s Basl] ¢ al

2012) 2 o] Mg TFASIAIA ARSICH| Goldstein

AR AR R TfElef| ofgt A4t et al. (2010) & QFER= glo]E] Q] 2412 oA 18 23]
FHIs| o] FojA] Yt} 27| 195 (Reinhart 2004; Wang et ] AlA| JEn]E] UL =814 o] oJs)) wAE Ao of
of 7kl ehEA mElS EHE] AHGES THETL o5 Gt R EL ksl A

=
al. 2005) & FAAZE ARARE 5 & A
EQRORA BEAOR AU HAAHE ARSI A dofelo)AS WS S AR o]oh 2 Welol
o5 Ao AE A 2 LS WEAOE G loanndis et al, (2012) T HERLO) FAAE et
o}, ofefgt T2 AAIRL] HEH]E (activity) & 215412
Z TR ORI} 2| of|= ofo| A E 7]l ndlg)e BlE Time Task NPO
SRR SRR S o] O]# s 9:57AM  work@desk I
=Nl z*J‘ﬂ*oﬂ Al o] AR A aels o ook 10:19 AM meet@desk 2
S} Al7|aL (Page et al, 2008; Liao et al, 2012; Wang et 10:24 AM work @desk 1
o - o 11:37 AM  break @washroom 1
al. 2011). Ol -2 k2513 AH|Ql (Markov Chainy& 534 7 11:41 AM work @desk 1
&1 (Zone) g E_Z]— uﬂ/j} BAAZE 0] AR AG A 12:01 PM  break @sharedroom 1
o N s o 12:12PM  break@washroom 1
& o2& (transition probabilities) & F3oFO 24| tfL- 12:13 PM etk s |
okske] mEle Hojsrl 18 18 shue] ARMAloA 5 12:28 PM break@outside 13
1:31 PM break @washroom 1
of whet AR WSSk A At 5 UERAAL SIc, 1:34 PM work @desk 1
2:42 PM break @washroom 1
5 . 2:44 PM work @desk 1
—— Max 4:08 PM  break @sharedroom 1
A Min | 4:13 PM work @desk 1
e 6:13 PM off@outside 1

2 212 7MAo 2 MME|0fXI MHEIH|E| LA (Goldstein et al, 2010)

8

3o 4, BZASEN H2H (Space-use analysis approach)
TR AT R RErAEe) BaoR

5] AREI9IE, Pennanen (2004) & el ule]o] 44 (ehe)
wle] 2047, T8 5) 3300 B4 (G2 B, B
7], 0] ) 2 vEFOR di4Jo] A uH- olelulelol 371

3 L "
8 9101112131415161718192021222324

Hour & A5 AR 213 3700 AR IO T5% o]
T2, LQE|AARARL| S=0] 2 RHAK} 2K} T2HZ (Wang et al, 2011) & AR StolA 2] dERIE= T 7heRE $AOR o)F

Ao A A BIEE BEAS ol S A}
3, 4E[HIE|7 |5t F24 (Actvity-based approach) ek, o] WS 53] Tekeold] SshA el ol
7V thab 01} B L W kA o Wy

’

]
& e o] R 7t eSS 5 0® 7F w o] Dl
N Ao HelulE] UA (activity schedules) & TFETL  OF $HOR BAO] Lol eyiie] BAIE BT} o]E Hot
|5 HPFOR TS AMAQ 7w QoA A AMZ ol 8] 918l Kim et al, (2013) & A14]718E AJ28] (knowledge—
gich, thEA O & Tabak (2008) o o8 7| User  based system) < 283t A Alx}, Helue], 37k) AA A<

HisE A5 20410 D3



CEM Info

Aole B wio R e olg

82 d5she Y-S AR,

3ol AHEo 2 F7H)

. 22

A AREdloldE F & oI5
ARG oll5E 7INEe R R, FARiRE A A SANS: o5l
25 ol At AelE Avk= WAl SAE HA
B[l Rl Zlofey, webA, ekt 1Y A
© Hrp @dAo]al B gt $ANE: oS A7 AT
of gtk 24l A5 ol& 2l | flell ek Q] LA, |
oefH|o] 2, 2|79 AIAR) 52 FBlo] FRRE SRS
WS 7RsSh g 1A ol A o) 53 L
oAl TR AARe] FANES FUAR] EollA
oAl Algohs S gl Aol A&l
ECRGE 7]54 e, oheRet AlMEe Tt 28 3l

] 87 = 1% TRt Al AR L Qe

Abushakra, B, and Claridge, D. (2008). “Modeling Office
Building Occupancy in Hourly Data—Driven and Detailed
Energy Simulation Programs.” ASHRAE Transactions,
SL-08-048.

Bourgeois, D, Reinhart, C,, and Macdonald, 1. (2006).
“Adding Advanced Behavioural Models in Whole Building
Energy Simulation: A Study on the Total Energy Impact of
Manual and Automated Lighting Control.” Energy and
Buildings, Elsevier, 38(7), 814-823,

Davis, J. and Nutter, D, (2010). “Occupancy diversity
factors for common university building types.” Energy and
Buildings, Elsevier, 42(9), 15431551,

Goldstein, R, Tessier, A., and Khan, A. (2010).
“Customizing the Behavior of Interacting Occupants Using
Personas,” Fourth National Conference of IBPSA-USA,
13, 2010, New York City, New York, 252—259,
loannidis, D., Tzovaras, D., and Malavazos, C. (2012).

August 11—

“Occupancy and Business Modelling.” The European
Conference of Product and Process Modelling (ECPPM)
Conference, July 25-28, 2012, Reykjavik, Iceland.

Kim, T., Rajagopal, R, Fischer, M., and Kam, C. (2013). “A
Knowledge—Based Framework for Automated Space—Use
Analysis.” Automation in Construction, Elsevier, 32, 165176,

Ligo, C, Lin, Y. and Barooah, P. (2012). “AgentBased
and Graphical Modeling of Buiding Occupancy.” Joumal of
Building Performance Simulation, Taylor & Francis, 5(1), 525,

Page, J., Robinson, D, Morel, N., and Scartezzini, J.
(2008). “A Generalised Stochastic Model for the Simulation
of Occupant Presence.” Energy and Buidings, Elsevier,
40(2), 83-98,

Pennanen, A (2004). User Activity Based Workspace
Definition as an Instrument for Workplace Management in
Multi-User Organizations, Doctoral Dissertation, Department
of Architecture, Tampere University of Technology,
Tampere, Finland.

Reinhart, C. F. (2004). “Lightswitch—2002: a Model for
Manual and Automated Control of Electric Lighting and
Blinds.” Solar Energy, Elsevier, 77(1), 15-28,

Shen, W., Shen, Q., and Sun, Q. (2012),
Information Modeling—Based User Activity Simulation and

“Building

Evaluation Method for Improving Designer —User
Communications,” Automation in Construction, Elsevier, 21,
148-160.

Tabak, V. (2008). User Simulation of Space Utilisation.
Doctoral Dissertation, Design Systems Group, Eindhoven
University, Eindhoven, Netherlands.

Wang, C., Yan, D., and Jiang, Y. (2011). “A Novel
Approach for Building Occupancy Simulation.” Building
Simulation, Springer, 4(2), 149-167.

Wang, D., Federspiel. C., and Rubinstein, F. (2005).
“Modeling Occupancy in Single Person Offices.” Energy
and Buidings, Elsevier, 37(2), 121-126,

Yu, Z, Fung, B., Haghighat, F., Yoshino, H., and Morofsky,
E. (2011). “A Systematic Procedure to Study the Influence of
Occupant Behavior on Building Energy Consumption.”
Energy and Buidings, Elsevier, 43(6), 14091417

Yun, G. and Steemers, K. (2008). “Time—Dependent
Occupant Behaviour Models of Window Control in
Summer,” Building and Environment, Elsevier, 43(9), 1471—
1482,



