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Occupants’ behavior and their effect on energy consumption in buildings

Hadi Ramin*, Pedram Hanafizadeh, Mohammad Ali akhavan behabadi

Department of Mechanical Engineering, University of Tehran, Tehran, Iran
*P.0.B. 11155-4563, Tehran, Iran, hadi.ramin@ut.ac.ir

ABSTRACT

There is a gap between the design performance and the actual energy consumption of buildings. The previous results showed that energy
consumption may change considerably even in identical buildings. Occupants in the buildings are responsible for these variations, therefore,
understanding their behavior may help to bridge the gap between design and actual energy consumption of buildings. In this paper,
occupants’ behavior as an important factor in energy saving have been considered. The recent advances in this filed are reviewed in order to

understand its current situation.

Keywords: Occupants’ behavior, Energy consumption, Building design and operation
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Fig. 1 flux diagram: from drivers to energy consumption and indoor
environment [2]

Lo (310 Ll 09240 5 5551 B b oS o 51 oy oS0 1 g0

(2]

Gl oo oy (ylis I3l Glod CubS s g lse o Sl ol
[2]

loplaisle o oaSlo L5, Sl 00,8 aiany ool § 5
b 5 [3] 55l e e slaplezsla 3 (530 5 o
[ 5l oS oslitnd oSl i, st sl o3t ! 5 [4]
oanlice 53,5 dnlio oo b alive GoSne a5 20 (s yo 1) (5551 S0
5 TA] 5,050 55 37y 0 Gopae 55 G 50l S 85 5.5
@5 o) amlie oo b alice 5l als 205 o) el 55 Syan

Oy 60b5 Hloy BB a5 5 )ls o bo [6] 90.1 (5,00 o skl o
S Egdge ul Sl 0929 ik g (Hly oud (65Tl (655 By
0 oS |z el a3l sgame |, loplaisle o Slae slojlo s Sl 5
DSl 5, 5 e 53 S 5,001 1855 slail Sl Lo
1 wfly ond Gpae 635l o Aol wlgi e daplezsle b bl o
s Jlo ol 5 a5 1, 0ds i s sy 55 5 loglazil
ol e 5, g s S, 05 (5o

3 oSl JB8) (05 (o5 5 (oip 3 w3l Glacd i g Dlalllas
odls (5 glaez Al 185 ganaius iSu dw yo gl e 1) baleasle
LSl BLS) quyn 2az 590 oy 5l Gl sla S (ozen
e gl it & el 5 sibede o0 pleisle slasslyiSs
0055 o5 sk 4 Gl (b SiSS iz 5 Sl sleesls I )L,
on Sl cnl ol S e delsl 3 Sl )18, L e e (6551 B e

Higd oo Jul= g

0313 (59T x> S -2

S80ee (33,5 die Cgz 50 Sl HE8) oy yskiie 4 00l (5l pex
Mb@ QLo.'Z.">L...a )L.\g'bv f‘)‘l‘ L;La:u.Jb 4.Lo.'> )‘l QLo.'Z.">L...a L;‘)’}.il

5 oeSbe ppax tdlloje ez ) OlFee ) 23T o i 5 Slillls

G390 5 P Sl 9 £ orbiedygsis Slelliyn ()RS (o9 wVlis ac gaze (13 o leid 16 095 1395 juwe (e Suilse wine 48

[ww.SID.id


http://www.sid.ir

oo o Q‘_«_al) FCA]E

Lyleidln )3 551 D puoe Ylise )3 Guisw HUS) L3l

Jhd, @i sl Jow b w0 1y ojlal ol fladore 4 (g5lwans
Slp il glaghsy, ipS e 055 Glagiloass o ) Sle
slolley 5l gan ooy, cals o) 357y (eSLe L3, o S 4z LS,
[9] wloass 05, Sy g EnergyPlus, TRANSYS osle (g jluwacs

A0S o5 1655 Span 0 97 Wpo y pSle L3, ]
adyo 5l (Gl slagmess wilige o LMy plzes (Sl LS,
slplsle glp 0o 20 b as,e 10 51 usle (s, 31 s sle e
bl plaasle S o ) aglae 6,5 sleoges [10] O 5 Kig
48,0 6,15 05l a5 o, Aol pl A g Wo S anglae e b (BUI S
o5y a5 Jb> ;0 A8 co Bpae (55,) S w0 50 (65,0l B pae yo o>
alax>de 5,5 Walgs Bras (g5, i o, 90 (65,50 sains jae 5,
hed oSl Sl bl (52 48,0 (lie 95 (o6 4S9l o
Al oo Dglatie X0 adllas 4y glasllas 5l g wil oo pol> lados o

wlize slagislySs 5l Sl ()l Gilel Jpa> jshiiea
Jraie s ilinl (S bowe aS 0l (65, B rae b slagleislo
Iy s>l @bl asles cad oSl Jlid; Sl a4y Baes il oo guuy b
S3bwd il rizmen 5 Sl LB, 50,5 (o5 ool 1 aiile 050
o=l 65 Gras b sbolaizle gilwesly 0 ot jlown il ‘LQQT
S, 00l oS slas luslinl ( glaisle g GgisleSs oS 5 L ols
L gleizle a4 olows daginen Jbd o Slee 5 5l 5 uiSlo
g U 51 590 o5 (65, B rae

(S 5 4o =5
& allee Gl m Eedge S laplensle jo Sl LS, v

DS 2y

g abbios b S5 by )5 LS, Sl Sl a5 Soald pae
9300l 5] i Gl J5S cow wils oo )5 aS il Sl e el (Ses
Wgd BT g And (gl ool jghateds olas bl a5 cwl p3Y
oz 15145 000 092y (eiSlo Jid) (3l as o 55 5,500 sty
b lo)lBle  (Slutdy SOl pae wlaibil glaae 255 4 i

)L'L_é) ‘5L®JM )L...cl 9 (T MiLnS pds g (o9 (_go).g)lf
ax 4 ans) opl e olades 4 sile e zihe 1) Jlgte ol Sl
OeSbe 5l Sy e )13, &5 CdS e @Bly 8 daleS i (e
By anail (09 dede gycnl 5l g 00 08 dpanie 355 6395 @
92480 awd 93,0 bl olgi ced Jle lgreds g ol gt 15 Sl
ez ol Lol o b Jepl Lo, sunaius (65, sasms,an g
wlgi oo S 5 ilawe slag mSojlasl 51 Sl Jls, slaools 51 andac
wlesly G350 Brae o psraiie Lo ) GLb e g Sl o
ot O S35 Grae e 50 (oot Dl SIS Sl 13,
Loty oo 5 (Se35555 sloolyb iyt ) o o5dn
Wl wlgs Cdyhon i eSle L) Sldlas

WS ol (6550 (psmad o o )0 9 L Wilgs o STl

lop] plralr 5 oSl joa> yp jshiteds losls (5 jslaez
5 @by, oeizer g oSS 5 baplale ety ()l Sl
3lead (syslae slrodls U pae e wiejls (SO Sl Ol
vy lilen 5 ol glaosls (olidgy 5 Brae 5l oeSle jea
5 s o0 (5 slaaz (slrodls slawd a5 cenl T 1 e 7 Logos il e
slange 5 Sloy Casgazme Ll 5 Y5k gl s pslanz oloj rimon
Jsb ;o howe 9 5,13, (69,8 sosls Yaoro .ams cai |y |5 pl o3l]
o9 0ols il pols by Syme b ot 4z )LSs 5 ysleer oo

Ol U8 o 9 Sl S Sl gy -3
BURRYSLY W LL SR WO I SUUELORp-S{ WX PR CRE LR Ry WA v
5 yyai loleie by IEAEBC 66 congn bowy lagleisls o ,Slee
S, Covgzge uwl oad &l bapleasle o aSle )L, gileans
Sgei (o cpimns ¢l o5 xs) DNAS 6l 4y o9yl B o piSle

D) S92s o 5 s e g5 90 GeiSle )18, (gileoe Gl
S e glog i c0aisS o e S Slwoyp a5 o sl Jos
b5 el pis Sl b g 00,8 asein |y uSle )Ls, Jele Lol
sl @ (Ged sladas @l 0 a0 i 1) e ol il
Sloya)ly 5 (o 5 (alidy, oy Jlio plsiea) (Sujd (laptuw
(St g e, ) (ol b ae cpl oS 0 atine |, Jae
vy oSl oad (6,505l claosls 51 o lel gzl ¢ ozl =¥ olas
Gl il oo 0l Hgiile JLd, SO Loy &5 @ po o e ol o0
ol 93 &ly o amsge plis 1) Sl JB8) L g pleile it Somdg
POV CL-oWE- 0 = 3\ [CRUEL f W PR DN+ SWOPL S VR KO L P UWITP-R v Y- PR T Y RV
S Lo ooy 1l Gl wSjle (SLe L3, slados jl pgese g odes 058
[7] wibioe W 5001 iz 5 Joip sl o Jele gloey silodoe b
09 Sl (b Cumdg b el 5l e 45 Cal sl5gS 4y Jgip U
3y (Sl 5 ol & by, cnl 4z S1(Gld 2l 5l Jis 5 aladl>
ibce g3 oldl s 5 60,8 Lialw] o i 5o Lol bl oo oolaiul
Wz 9500l 5l g 009 (b3 S ay il G le 02 (g, e o
oy LT gy omizmed il Fge ol L8, les 5o Logase
& e So & Gloj medS sl o wllos (Sloy g 950,
“)5“&5‘ 00 » )Lf LY A.QQSA

oSl 58, o 5l e ojlweokes dagsiludas o ed il
s, 4 o pSle (L8 SeaS gl Capnds &dly yo il oo
S o Ty 68,8 es Ml 5 o5k, 95 LI aF ons clgiSy 5 alad
Ol so &S Cul (nl 3313 3929 45 (65555 e cal p ogdle S e
Alie 2z b 0,95 5 0955 Jlo laieas 1) (ol8;) oy alids Solu 4

59l Cawody | Eglie

oS Lo 58y F1 08 57 (5 soliiody (S ldm -4
oliplesdle o Sles iloand laaslin b eiSlo )18, 05 a4z LSy
coeSL i, (gleanad b asilsn B 5,8 salys oS liime 4 £adse

sloygige il Soo3 (65,0 (ABly Bpae Gl 4 ) Gileand @S

49 G390 9 G bl 9 £ subiedygis Slelliyn (el (yre9s w¥lis ac gaze (13 o led 16 095 1395 juwe 3w Suile wite

[ww.SID.id


http://www.sid.ir

ol 9 0,_-_.al) CAIEY

Lyleidln )3 551 D puoe Ylise )3 Guisw HUS) L3l

31

41

[l
6]

[71

(8]

(]

[10]

R. Socolow, The Twin Rivers program on energy conservation in
housing:highlights and conclusions., Energy and Buildings, Vol. 1, pp. 207-
242,1977-78.

R. Sonderegger, Movers and stayers: the resident’s contribution to variation
across houses in energy consumption for space heating, Energy and
Buildings, Vol. 1, pp. 313-324, 1977-78.

ASHRAE. Standard 90.1: Energy Standard forBuildings Except Low-Rise
Residential Buildings, Accessed.

K. S. Kyle Andersona, SangHyun Leea, Hyunsoo Leeb, Moonseo Park,
Energy consumption in households while unoccupied: Evidence from
dormitories, Energy and Buildings, Vol. 87, pp. 335-341, 2015.

A.-F. 0. M. Tatiana de Meestera, André De Herdea, Sigrid Reiterb, Impacts
of occupant behaviours on residential heating consumption for detached
houses in a temperate climate in the northern part of Europe, Energy and
Buildings, Vol. 57, pp. 313-323, 2013.

D. E. G. Julia K. Day, Understanding high performance buildings: The link
between occupant knowledge of passive design systems, corresponding
behaviors, occupant comfort and environmental satisfaction, Building and
Environment, VVol. 84, pp. 114-124, 2015.

S. C. T.-L. Tianzhen Hong, Simona D’Oca, Da Yan, Stefano P. Corgnati,
Advances in research and applications of energy-related occupant behavior
in buildings, Energy and Buildings, Vol. 116, pp. 694-702, 2016.

H.-W. L. Tianzhen Hong, Occupant Behavior: Impact on Energy Use of
Private Offices, Ernest Orlando Lawrence Berkeley National Laboratory,
pp. 2013.

2y Doyt [y Sl S8, ) n a5 Gty lsie

5 Siloard jslaiteds conlio 5 i slaosls (5 )glaex (1 13,5 aodl>
Sbd, ilgn a5 00,58 g gal> B 040 (2 HeSle k8, o5l Joe
63, sladoe eSS (3 aes olis o9 4 1, bylasle o pusle
Sl (551 Bpan (psrado b s e sla)l; (5le a8 (4 (Sl
LB, 50,5 ax LSy gz clio slolae 5 (slas lustiul sl (5 4

[

[2]

Lolasle b ok cos asle

&xlp-6
T. Hong, S. C. Taylor-Lange, S. D'Oca, D. Yan, S. P. Corgnati, Advances in
research and applications of energy-related occupant behavior in buildings,
Energy and Buildings, Vol. 116, pp. 694-702, 2016.
R. V. A. Valentina Fabi, Stefano Corgnati , Bjarne W. Olesen, Occupants’
window opening behaviour: A literature review of factors influencing
occupant behaviour and models, Building and Environment, Vol. 58, pp.
188-198, 2012.

G392 9 S Sl 5 g sabodygus Slelliyn (uil j2i8 (pre9d wIlie dcgoze A3 o )leii 16 )93 1395 Mo )3 Sulle Sw e 50


http://www.sid.ir

