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The opening plane is divided into the unprotected
part, Agpen, represented by the equivalent opening
surface, and the projection of inclined window.
Because the top-hung windows open with a relative
small angle, typically less than 30°, the optical
properties T, and SC, are considered as constants.
Thus the modification of transmittance can be written
within the same principle.

Aopen

A

u= (1 - Aw?:(::w)’clo Awindow (3)
A A

SC = (1 — —22)SC, + —2== 4)
window Awindow

where Agpe, is the opened surface and Ayingow 1S
the window surface.

under-cooling of the room during non-occupancy
hours. Then, the opening of the window is controlled
by comparing the indoor temperature with two
set-point values: Tj,min and Ty max as presented on
Figure 4. When the indoor temperature rises up to a
cooling set point temperature Tetpointcoolings the
window is closed and the active cooling starts.

%XLOGLQJ WI\SRORJ\

A one person office room representing a whole
building located in two climate zones is examined in
the simulations: Paris (temperate) and Nice
(Mediterranean). Several glazing surface ratios on the
facade which affect Iluminous and radiant
transmission are chosen as 30%, 50% and 70%.
(Reiter and De Herde, 2001) The internal

JLJKWLQJ RFFXSDWLRQ DQG YH GWIbeieny R érevie Hhe dpliawig electrical

Energy consumption is inherently linked to the
occupation scenario and ventilation strategy. The
internal gains come from occupation and electrical
equipments contribution. In the simulation, the
internal heat gains from occupants and office
electrical equipments are modulated during the day
according to the schedule. (Figure 3a)

The natural lighting rate is calculated by means of a
simplified method based on a daylight factor (CSTB,
2005). The rate of artificial lighting use is on average
for multiple offices determined in function of the
natural lighting in the room according to
(Alessandrini et al., 2006). (Figure 3b)

Only when the office room is occupied, a mechanical
ventilation system is active to assure the hygienic air
change, namely 25 m?/ (h-person). Window opening
is allowed if outdoor temperature is below the indoor
temperature and if the outdoor temperature is higher
than the threshold temperature, Ty close thress 1N Order
to avoid cold draft during occupancy hours or
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equipments: a computer and an inkjet printer, for a
total average power of 100 W (8 W/m?) in
accordance with “EnergyStar” label. The sensible
heat gains from occupants are 75 W per person.

The thermal characteristics of the rooms reach the
requirements of French Thermal Regulation
(RT2012). The office has medium thermal inertia, as
defined by (CEN., 2008), which is the most
widespread in Europe. The floor consists of concrete
plate and partition walls are plasterboards. The
windows have an aluminum frame and low-e double
glazing panes 4/16/4 filled with 85% argon: U,=1.4
W/(m’K), solar factor SC=0.59 and luminous
transmittance T = 0.71. The reflectivity of all internal
walls is set to be 0.5.

According to the works of (Pernodet, 2009), the

following fixed values have been set as

. daytime ventilation: Ty = 22 °C, Timu—
23 oC’ Tout,close,thres: 15°C

2 nighttime ventilation: Tj = 21 °C, Timu—
23 oC’ Tout,close,thres: 12°C
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Figure 3 a. Occupants schedule during weekdays. (Filfli, 2006)

b. Use of artificial lighting regarding to natural lighting in a room estimated from outdoor irradiation.
(Alessandrini et al., 2006)
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width of 0.75m, 0.85m and 1m for the opening ratio

of 30%, 50% and 70%, respectively, and are located
0.5 m above the window. The far away obstacles are
”°"a“;°ff°i::‘“°"e" neglected in this work.
£ £ AN "
open N 1 N ‘_\Air-conditioned M
A 4 WV office . . . . .
closed -}« N . A series of 51mu1a.t10.n drawn in thlS stqdy covers
several typical building configurations in France,
mainly in two climate regions, Nice and Paris; two
Tin,min Tin,max Tset-point,cooling extreme days in hot seasons, summer solstice and

autumnal equinox; with or without an overhang as

tection. ithin_t fi ti th
JLIXUH &KDUW VKRZLQJ ZLQGRZ RSH O'Eg\ﬁl @Wlﬁ%ﬁmms’ y
oufdoor “témperatare an ar ~zentth angle vary
SHUQRGHW significantly, which could provide a comprehensive
samples for comparison and help understand the

. . effect of natural ventilation on solar gains and natural
The overhangs, if present as solar protection, have a
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)LIXUBUHVHQWY WKH DYHUDJH GuiLuy rrRrRULYY YRAAULYV
RIILFH URRPV ZLWK VDVK ZLQGRZ)\VJ&QWKF@Lﬁ\BW%WWLQJ
GXULQJ WKH ZHHN DURXQG VXPVPRIODVROVYVYFH IBRS BAKEHIWUALNILFLDC

ZHHN DURXQG DXWXPQDO HTXLQR] 7KH\/XI¢[FW_|L{JH€ﬁOVWLFH
VLWXDWLRQ FRUUHVSRQGY KHUH WR WKH PD[LPXP RSHQLQJ

VXUIDFHV IDFLQJ WR WKH VRXWK 7KH 4#&<Ne1&9 UHGXFHV
SDUWLDOO\ WKH PHFKDQLFDO FRROLFIQOKDIEW WHEKD W WKND HFREDO GL
VRXWK RULHQWHG E\ DQG RWAWPRRULHQWDWLRQV E\

Rl WKH HQHUJ\ FRQVXPSWLRQ RI RIILFH _Rlz\y KH VDPH
VLWXDWLRQV EXW ZLWK ZLQGRZV DOO FOT 7KH ILIXUH

VKRZV WKH GLIIHUHQFH EHWZH *6*\99 IR MW HHROGK PQV UHSUH?
PRGHOHG QHJOHFWLQJ VIBRARE DU\ I-PMQQ#’WJD&PV E\ SHQ'-QJ ZLQGRZ \
FRROLQJ QHHGY PRGHOHG ZLWK REERLR A IR &17KH ZKLWH FRO
*HQHUDOO\ WKH FRROLQJ QHHGY/DP%g' H%W?: Kb QUWLILFLDO
HIIMEW DUM ODUJHU KH GLITAUH HRIF OLQJ QHHGYV

7KLV GLVFUHSDQF\ FDQ EH H[SORDPPHELE\RWERULHIDYWBQ VDVK ZLQGR
ZLWK FRQWUDU\ HITHFWYV JLIXUHH[KLELWY WKH VLPXODWLRQ U}

2Q WKH RQH KDQG DIWHU Rsﬁ 'Eg Q/\?Kﬂ“ﬂ%\éﬁﬁ Upi/g WWLQJ WKH
RIILFH URRP UHFHLYHV [\N}R@DE’@\?’ LQFOXGLQJ WKH
DXJPHQWLQJ WKH LQGRRU WH%'é'l—i'TJFb L QJ G'—UHFW'—RQV Zl
2Q WKH RWKHU KDQG KLJKHU ﬁi‘\H%Q@é (5)LVJK BRARWHKRWLRQ
LQWR WKH URRP UHGXFLQJ HU W & WHQ UAMVB BR Qﬁ(WQ 3jDULV  RQ
GHPDQGV VR DV WKH LQGRRURRYYLED WRFHRQ DXWXF’ HTXLQR]

7KH IDVWHU WKH LQGRRU WHP s HUDwWXQHPH ﬁ’YJH’bK/QlW QHEH WA/ WY il VX
WKH ZLQGRZ LV FORVHG DQG WK DFRA MK FRRIOM QHPY RQEOLPDWH

LQFUHDVLQJ VR WKH FRROLQJ GﬁHBég’(‘s'\'?WﬂBhQ@ B FUM\H(HDCW('I—'_'V WKH LI
D FRPSURPLVH RI WKH WZR HIITHFW 7KH UHVXOWYV DUH FDWHJRUL]

$FFRUGLQJ WR WKLV DQDO\VLV WKl@ F#@’%@XE@WWWOWMV%%W@DVHV
LQ VXPPHU VROVWLFH LQYROYLQJP PWRBXBERERFGWVHPSHUD)
GLIIHUHQFH GXH WR WKH VHFRQGMIPRZHHRRWIKq vV HleHLLLJLL\QDO FRR
SLFNHG RXW WR LQVSHFW WKH GHWRAMTIR rI WiRkR MAHUBRSE LV DOP
FROV X P S XRIG) 1HUIRQ 3DULVQD7VKXIUDO YHQWLODWL
FRYHU DOO FRRO IKGFDQHKGD WLRR Q/ K
JRU WKLV JRDO WKH WRWDO FRRGAHER Q@EBGVHEIHIEWIHR ki) GYFHV VD U
VHSDUDWHG LQWR WZR SDUWV _ 2Qh kY RW &H, FFOBR@H- @ # FREIDU HIIHF Vv
LQFUHDVLQJ FDXVHG &£\ WRB WD UPRWVLQIOXHQFH RQ FRROLQJ Q
RWKHU RQH LV WKH UHGXFWLRQ RAKWWH oo bWaLS HO IOIKAWV R@IJLQD
A, QHHGV DUH @WRW RULFWHG WR WI

ZLWK VPDOO RSHQLQJ VXUIDFH $
7KH JUH\ FRQARQHVQWKH RRRHBGL J
GLIIHUHQFH FDORX®PWHG UHVXOWVW REWLODWLRQ HIILFLHQF\ LV OLPLYV
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Figure 7 Comparative results between original cooling needs and cases with natural ventilation
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DFURVV 3DULV DQG 1LFH RQ VXPPH!

DXWXPQDO HTXLQR]

6SHFLILFDOO\ WKH UHVXOWYV VXJJHV)
HITHFW WKDW RFFXUUHG GXULQJ WK
Surfacepn_)tededhythe Zenirtha|Angle LQFOLQLQJ R ZLQGRZV DOWHUYVY WKH

.. - "4 QDWXUDO YHOWGYBWYRQHIMHFW RQ Q
Nyl PSS YHQWLODWLRQ HIILFLHQF\ Rl RSHQLQJ

FROQGLWLRQV 7KH PRUH WKH QDWXUD
WKH PRUH WKH VHERMSEREH GO LHHHW W

GLIIHUHQFHY DSSHDU IRU WKH RIILF
FODWHY ZKHUH WKH QDWXUDO YHQ
GRPLQDQW ORUHRYHU KLJK OHYHO RI

JLIXUH )JURQWDO YLHZ RI WKH BREKKK 'ﬂ"'ﬂ‘f%b‘@Z'DFDGH LQFUHDVH
VXEVWDQWLDO

,Q D f DQJOH FDVH WKH XQSURWHFWHG RSHQLQJ VXUIDFH
IRU LQVVWDIERHNZHHQ W R ZlKZ—@(HL&"/$'7'85{J
LQF®N UDGLDWLRQ JHQLWK DQJOH YDU\L IURP
f IRU DQ LQFOLQHG DQJOH HTX¥DO WR ]R E'—QR&%J"P{U\}QQP{P'—WWDQFH
HQWHUHG GLUHFW VRODU UDGLB®WLRQ LWKDGLQW ERBDUBHWQXK HQ

WKH VXQ OLJKW DUULYHV E\ DQ LQFOLQHE,PA. W%#R’\?Hyﬁw\yUDva
RI VLPSOLILHG FDOFXODWLRQV | OHVYV

DYHUDJH D
FRPSDUHG WR WKH VLPXODWLRQ%‘§ZLWK vﬁthLG%DLR UKD W2 FRAIILFLY
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$rsHo RSHQHG VXUIDFH &, ( &RORULPHWU\ 3DUW &, (
$2 Rz ZLOGRZ VXUIDFH LOOXPLQDQWYV (XURSHDQ 6WDQGDU
Zaxw Forve WWKWHVKROG RXWGRRU WRBYWRODPW XUuHPORENHQ % +HQVHQ

SYHUYLHZ RI SUHVVXUH FRHIILFL
Lo PLO ORZHIRLQW WHPSHUDWXUHE | 5G1.0J HQHUJ\ VLPXODWLRQ DQ¢

7Lq pDJ KLVKSRLQW WHPSHUDWXUHURJUDPV %XLOGLQJ DQG (QYLURQ

8, KHDW WUDQVIHU FRHIILFLHQW

&1 FRROLQJ QHHGV &67% OpWKRGH GH (FDOFXO

&1 FRROLQJ QHHGV ZLWKRXWIQHPRQ®WPWLRQ WKHUPLTXH GX
HITHEW 57 &HQWUH 6FLHQWLILTXH HW

%KkWLPHQWYV &/ﬂ)‘B%OCDp)—UQH

& lvn FRROLQJ QHHGV ZLWK VHFR GDU\HIIH

. '‘DVFDODNL 6D WDPRXULV 0 $UJL

, FRROLQJ QHHGV GLIIHUHQFH ggg,yﬁ,nghXORv 1 20
VHFRQGDU\ HIIHFW FRPELQDWLRQ RI DLU YHORFLW)\

de FRROLQJIGQHHGNQRMHG E\ PHDVXUHPHQWY LQ VLQJOH VLGHG (

FRQILIXUDWLRQV (QHUJ\ DQG %XLC
+

WKH VRODU JDLQYV

ée FRROLQJGQHHGNQRMHG E\
)DEL 9 $QGHUVHQ 59 &RUJQDWL &
WKUWLILFLDO OLJKWLQJ 2FFXSDQWVYT ZLQGRZ RSHQLQJ &
OLWHUDWXUH UHYLHZ RI IDFWRUV L
50(5(1&6

EHKDYLRXU DQG PRGHOV  %XLC
$OHVVDQGULQL - 0 )'LOI)(O)lH)SU\ODLQ@K(LBRQPHQW
,PSDFW GH OD JHVWLRQ GH ODLUDJH_HW G

IpF

SURWHFWLRQV VRODLUHYV v)>&-L9'CU-D 5ER %SP B kP LR/ JWLRQ EKWLPH
GIPQHUJLH GH EKWLPHQWV GH Q'HFE)'X\T_ 0|_ PRWLIRRVRPPDWLRQV
&OLPDPHG FRQIHUHOFH OLPDW DWLRQ 3K ' WKHVLV OLQH
$OORFFD & &KHQ 4 *OLFNVP (5'“ RGHW . OpWKRGH GRS
DQDO\VLV RI VLQJOH VLGHG QB%QWEBUL\)’M‘QN Mo [$W | ¥HPQDULR GH
(QHUJ\ DQG %XLOGLQJ EKWLPHQWY WHUWLDLUHV $SSOLFI
GH GLVSRVLWLIV GH UDIUDVFKLVVH

$6+5%( $6+5%( +DQGERRN WKHVLV (FROH 1DWLRQDOH GHV 7L
)XQGDPHQWDOV O eWDW (173( &67% ODUQH /D 9DOO
&DFLROR 0 &XL 6 6WDEDW BHLWDHUFKER 'H +HUGH $ /fpFODLU

'HYHORSPHQW RI D QHZ FRUPRKHOIDPMIQRRY IRROUFKLWHFWXUH HW
VLQJOH VLGHG QDWXUDO YHQWLOQRDWWRQH BGDSW E@5(W8 :DOORQH

OHHZDUG FRQGLWLRQV (QHUJ\ DOG %XLOGLQJV ,\? .
3UHVV 5RHW]JHO $ 7VDQJUDVVRXOLV $ 'LHW
6 $ UHYLHZ RI RFFXSDQW FRQW

&DFLROR O 6WDEDW 3 ODUFKLRYHQWLOXKWORWOFDIHHOHZDEOH DQG 6
H[SHULPHQWDO VWXG\ RI VLQJOFHVYLBHG YHQWLODWLRQ

$QDO\VWLV RI VWDFN DQG ZLQG HIIHFWV (58 D
%XLOGLQJV + K WKH PDO UHJXODWLRC

OLQLVWU\ IRU (FRORJ 6XVWDLQDE
&DFLROR 0 6WDEDW 3 ODUFKLR " HYHORgmq@uy\LFDo

VLPXODWLRQ RI VLQJOH VLGHG YHQWLODWLRO XVLQJ
5316 DQG /(6 DQG FRPSINBEDWORIO® 2§ Wk 1xoo0® 7U LVEHQW s\vwHP 6L

H[SHULPHQWV %XLOGLQJ DQG %gﬁ\}lﬁg\@LPV%l\bwLLR\/QFRQ\?LRQODU (QHUJ

& (1 7TKHUPDO SHUIRUPDQFH RI EXLOGLQJ
FRPSRQHQWYV '\QDPLF WKHUPDO FKDUDFWHULVWLFYV
&DOFXODWLRQ PHWKRGV (XURSHDQ VWDQGDUG (1
,62
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