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This paper describes the methodology used in the Design and Evaluation Group in the project 
�OFFICE - Passive Retrofitting of Office Buildings to Improve their Energy Performance and 
Indoor Working Conditions' funded by the European Commission under the JOULE III 
Programme. The objectives of the OFFICE project are to promote passive solar and energy 
efficient retrofitting measures in office buildings. This is done by examining different low 
energy retrofitting measures in terms of energy, indoor environment and economy and based 
on this develop global retrofitting strategies and design guidelines. Ten European office 
buildings are included in the project situated respectively in England, France, Greece, Italy, 
Norway, Denmark, Sweden, Germany and Switzerland. To exemplify the type of results and 
analysis produced in the project, selected results from the Danish and the Greek case study 
buildings are presented. 
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1. CASE STUDY BUILDINGS 

The ten case study buildings were selected from an initial set of three candidates from each of 
the countries participating in the project. The selection was based on the basic requirement, 
that each of the buildings should represent a typical type of national office building ready for 
retrofit. In this way it was secured, that building types with as large retrofit potential as 
possible were chosen. In addition the group of buildings should represent the maximum 
possible variety with regard to type and pattern of use. The ten buildings are listed in table 1. 

The ten case study buildings can be classified in five main types: 
• Free standing, core oriented, mostly open plan, heavy structure (Athens, Florence) 
• Free standing, skin oriented, mostly cellular, heavy structure (Bern, Copenhagen, 

Trondheim) 
• Free standing, skin oriented, mostly cellular, light structure (Berlin) 
• Enclosed, skin oriented, cellular, heavy structure (London, Lausanne, Lyon) 
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• E�closed, skin oriented, cellular, light structure (Gothenburg) 

.. .. 

To take into account the very different climatic conditions in'· Europe, the buildings are located 
inC1..widerim�ofcli�tw:,. _ 

• .North �ripean coastaf(Copenhagen, Gothenb�g, Trondheim)., 
• MiaE�p�an coastaL;�l.,ondon) + • ..r -· .,,., .... 

• Cont-i_nental (Berlin, Bern Lausarine Lyo�) , . '" ': · ii 

• Southern Mediterranean (Athens. Florence · ·-
� 

_'.: 
··c: 

• . �· 1 � 
' ,, � 

j • I�• ,. ; �. '1 •t • . -·· - � . -· - - - .. . .. ·- ·-

The total energy demand of.the buildings a:r� rang�ngfre!Jl ·�- 0-117 tWl}!.m;_:�.r:yea(: .ifDf� 
the electricity demand "railges from 65 to 5 62 .KW6Tm _'"f5er yeaf'..-,Part 19.f"tli1.s".i s aµ� -to;:c1�mat�'c 
differences, but the age· an :the funct10n oft$oUilClinglias·a v1fij�leffluence·too.:· - . . ·1 
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TABLE 1 .. ... ·- ... �· .-..... ·-.+·· -�-- - ·-·- .... -- -·- -

··-·List of..9ase stu9y Q'\-lildings in t�_e..QFfICE proje�t-·--·· _:_;�� .. 
. .. . � .. ,. - -- - ,. 

Name of.. -·""'' LocatiO-b .. Year of Ar.ea: 'gf.Oss/ '..Numb.tr of 
buildin2 

' 
erection conditioned'fm .] . · occui>ants 

DanfossHeadauarter ' .. Nordbor'o Dehmijik ' 1961 dl13,400'./ 9\000 1" 1-000 
Krokslatt '. Gothenburg, Sweden i 1989-91 36,971:•/ 29,889 1000 

iPostbank Berlin Berlin,' Genhanv 1971 20 200 (I i,930 
--

.800 ' 
·sentralby_gg I · ' ,. Troriaheirri; ·Norway - -1961 ·- 6,440' I 6�200 

·:.- -"JOO 
··cerittal and West'litouse-- - 'London, UK .. ·-··1�"70 .. •· 1645 I i530 -�70 

, . 
· · +- -- Citv West-

. · ,....: --LESO---·-· 
Cassa.di. RisnanniQ 
AGET-HERAKLIS 

LeRecamier 

-· 

. .. .. 
. -

Bern; Switzerllinci--· - . ·---1911 -- ' ... 2501 � ./ l-1683 .• ..'.. :�200 
. .Lausaruie. Switzer.land ... . _1982 -�. 7401..:1.40 - - .25: 

___ f.l.Qrence, Italv 1976 1.872- I 1;872 85 
' Athen's, Greece . 1975 9.292 I 6.403 ' '  3$0,:. 

Lvori,France J,987 ,5,040 ·1 4,37l. � "160 
� ·-··· -· -

' . ... ... --- ---· - "' ' , . , 

�.... : -·-- -·t ..... ... . . .. . . .• ... 
,(. l" - .. .. :.:: ! - .. • ... -. 

2.;SE�EC.TION.QF.Rl�.T.ROFITT�NG-TECHNIQ.UES_ _:i. : •. - .. :..�-. .'� . : _:"''.:..'"'-·i 
�- .. __ __!_ . . . f . .. ... ·-- - - - .... -- - .... -· . ... _. 

�1• 
-

•• .::.. - ··- __; ____ ...... _ �..:._ ... _:. • •  ---- t 

Tl1e-ten_'.·c��-�tudy· building-s .. hflve· been th�roughly investigated trn:Qu��1 eitei:gy 'audits-·an � 
through-short -term·and-long term- µ10nitorihg prngrams. Based-"·on. these· actiV.itie&, spesitic 
r�tronttingiedptiqbesilave·, beeµ- chosen for ,each"of·the buiMings:· Th�- t�;hn\<l?��;.alJ:,.aim at 
iLV,proymg:-energy-petfotmance- �ann-il:tdo

.
or ·e!1virontnent using botlr-pas�v�olar;��cfuzjques 

ano energycohsefVafio1ftec1iiliqueS.°'' " 
•

>A .. .., • -�-·-�- ' _ ... , .... �"L'•• .. - ''"J-� _,,_& .. ·--.. 

The examined retrofitting techniques incl1:1des a�tivitie� ron tµ,ree . levels-: mearur �l sc�nar�ps 
and packages. Measures are inclividual r�tr�fitli�g techniq�es suhh is i.rriprov�a· in.kul�ti6n 

: s.��<\¥.� : ��e ,p�) �9:lar,,�s�a�i91�, de���s, �4- fTPl'.��r,d .. p�.ati�� !111i� .c����1W,_f;.:s��'�s,i•, ��· 1,total 
�01�1IHi:,3�:?�ff1r�n.� P.Ji��r�7:: r�v�. �e1? !�Y_'P.��te�. (s�f : ��w� )�: .. : :��:)p �t)fi,� ·f.'_ ��e�.S '-lli -�able 
� r,���rx\. the s��. ?u1l_{l 1?� · n�?�7s �11�wn �.y.1>17 ·_1. Al�? .p.ot �at_ �e s��r �pn�s�m t��\e.!2 
lrp.i�l;tt inc���r, JP,.,Ore. than on.� m�asp,r�i. <;:��bina�ofl.s of r�ti:q�,�ing Il!,eas��S� .¥.�JJ:t. ,the 

; cM��ofies. '�uPd�ng �nvelope 4?pr��em1�nt�;, �Pa5sjve �9-opng techri!q��f '.pl,�c���'. �g��ing 
improvements' and 'HV AC improvements' are called scenarios. Finally comoinalrons bf"the 
different retrofitting �cenario�, whi'ch c�n�titut�· an infeg�atea'r�trofitt�g desig� �ppfda�il'; �e 
referred to as packages. 
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TABLE 2 
\t ". I� 

- List of mea$ures exa,nin�d in the OfFICE project· 1: • y .'.)• 

Retrofit measures in the OFFitE Project 

Improve thermal insulation of opaque elements 
Replace window frames in bad condition 
Improve insulation standard of window panes 
R�duce infiltration rate 

. Ose;of mass �tis, solar wans, atria or double facades 
Use Ofre'flectlve blinds.or light shelves-"· � 
Use of effective solar shading systems : 
Use of night ventilation 
Use of exposed thermal mass 
Use of ceiling fans .. 'l . , , 

Use of indirect evaporative cooling 
Use of'naturaf'Ven'til'�'f,i.or) ... ' .. . :: . ...,..,,"''•-· 

"" 
Use of solar protecci'Vb�mg .� "'! 

' .. ,. �·· .... . · �-- ·� . • . ;.. . ·�� ... . Daylight responsiv� (10ntrol of i:trtificial ljghtmg 

, .  

Controlpf art\_ficial'.lightin.g in response t'Q occupancy 
Use of:HE-batJasts ( . I 

.,:_ _ --� - "' .: _ .... __ ... ·- - -· 

Use of iilodem luminaries.or reflector.s- -·"·:: 
. ·� .. 

Use of.task lighting -· ' ·� .. ., 

c 
-·- ··-·--r· .. 

' -

-
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. " X· 
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� ·, , . 
-- · ·-

- ---

Reductiorfin iristalled�power for lighting· --- - " --· · -·-;: ':'.�. "'" '--:-. . 
Use-of heat refovery qnventilation afr 

- .. r-X ' " -
R�du.�'e'.\o'ep.tiMion rates - ·� 
Reiinl'P. nmning t@l'<,�af.me.chanicat't�ni.lli{ti9n . .... . :; ·.'X:.... -
Improvefanefficiency x 
Improve mechanical cooling machines 
Use of heat recovery from condenser coil ,,,. .! ·:.i.' 
Use of water reservoir for free cooling or for heat sink 

i �se of effic;ient,bq_i)e.r sys�em ' . . . 

:Vt>� of heat recpvery,frci� flu,e gases 
-

improve .HV Ac distribution �ystem · 

•. ,_ J. '  

Reduce, heati'ng set�poirif i . x 
Increase cooling set-poifi.t' ., • • . J<'. .J • � i ' J ' 

' . •r ··1 

I Case S.tudy building,·. 1 •• 

2 3 4 ;·5 6 7 8 9. IO .. x x ·x x x x x x 
� x x x x x x x 

x x x x x x x 
x x x x x x 

' : x x x 
x ··:� f. ''. x x 

x ' .x x rx x x x x x 
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As it is of vital importance for the OFFICE Project to base guidelines on well validated 
results; the building·models were calibrated against monitored data orLenergy cons�ption and 
temperature pattern. The monitored data ·used in the calibration. process were: short term 
monitoring results from,the summer 199'land the winter 1998. The short term monitored data 
can be.divided into two main types - Building specific data and Meteorological data. Building 
specific data indudes measured energy demand and measured building temperatures �.g. room 
.temperatures. The building specific data were utilised in two ways! As @asts for comparison 
w:ith the simulated, results, and as basis for checking the input data for .the building model. The 
meteorological data were used to create the weather files for the sim�lation tools. Most of the 
meteorological data were in fact provided from nearby .· mete.oJological. stations .�d not 
monitored on site. Some of the important experiences arising from. the ,·calibration prqce�s 
were: 
• It was difficult{ costly) to measure the .different energy..services separately. F oI example to 

separate total electricity demand into demand for lighting and office equipment.:This!made 
calibration of some of the energy services somewhat difficult and emphasise, that buildings 
should be designed for monitoring, if results should be of high quality. 

• The calibration pto©ess showed "that often the official datacc:oncerrtihg1set-points and time 
schedules for the building services; did not�correspond with the data used in reality. This 

_ highlights the need,Jor bett�r qu�� �c;>n_!r�J of suc� ��st�tr,�· \·�-�.. .... . . 
• With all the uncertainties involved in a simulation process it is almost impossible to obtai'Fi. 

close accordance between simulated and me�suied resillts (especially energy results). 
Therefore it ,is usua1ly more important tCf calibrate. energy patterns thrtn actual figures. 

. ' 
-. --· . ... --�- - . .... 

• .:_ -__ ··-- . . .• . ·-- - �- -· '')II .! :· -�� .. -· ;� . •I 
4. RESULTS FQR THE DANISH AND THE GREEKCASE-STUDY BUFLDIN�· :· '2 .. ; 

;fi;e.:;�Uits.i:e,p.onedlor'the measures :W.eii"awiuaJ 'eilergy"(l�IJi@g� .9:i'!.i9ed o:ij_-energy;���ry_{c�� 
econemy-(save4'.energy-cost;-�av€d running costs • .:capital�osts .and.simple.p ay ...:baqk periodJ 
and'thennal comfort·(overheating). For :Sceriatios"and -packages·energy ·demanqs·per· month; 
pf�1i'en't \ra:ltle tf4n-9'e�f:f 1 [Il'd l>-adfilffnllated!?'-"frequ!Mey ctfrv·eg 'fat·· tndo·ot ·anti· outddbt 
temperature�, were also reported. In total results for 136 measures, 46 scenarios and 1 1  .: ' ·= �,,

. 
• ((1�· � 

' .•... 1 L (•i:_. 1 1  
1 • • . · ·

,
' 

pa���gl1�;�as. �e�r i;e,I?orted 1by th�. design !�ams. , 
, , 

·. · 

.- � �- :... · .  • •• • · ·  ' ' I\ 

. 't• •• "C. • • r ,.. i • \ 
, .&.; •• 

• .. :·. , , 
• 

;;i.. . , 
• 

• 
, 

• 

• , • � • , • ... / It_�� irµposs�pte t<?,. ��mar;se al( the ·.resuJ� 9btained .�n th�: _OFFI<;:�_-p!oject on a fe'i pa���-
fheretore oruy results for.scenarios ind packages for the 'Danish ·ariCI. the 'Greek ·case study 

, I\. ·a.1 ' . ', • .. ,. - ••. l" / ' l I ._ .•• 'V! • r!. . •.1 " ' • • 

bulld�gs,._ar$! pr�sente�. i::ne5e t;wo. b'uildings represents N: 9rt� ·Europe� �oa�tal' Climate" and 
SP.uth .M'edite&�ean climate, resped:ivel): the coldest and.1'the 'ho

· 

est' of '$.1e :fotfr, diimate 
�-P.��.m�oilv�d-#i tfi� 6.f.FICE j?roj

,
e��· Bofi�.-p�o�s He�dq�a.rfer' 8¥� Aset'!f�r��. rire 1iiiulti 

s_tq�eY., buiW4i&s, y/hiY,l]. faca9e system,$ __ arid technical systems, in ·ge�eral are in poor '�a 
9hfdl� �d c��qi "tc?n .. A_s_a .result tjle��'iiergy ?eni�.d qf th� i>uildjnf?;S afe{t�r'l. highl�� p�oblems 
»'i� . ��¥.f,1 ' glAfe ·�d ·Q.vY.��e��li1� 9.c�ut:·. r�� ���faeti� P!9�� ' �.( 9�f6s� H�?ql.Iarter_ �s 
��: � ��t�rw�4i?i:i�e� ii.1�-�-���J��g_'.a)�??t�� ,�? ' � ���. ��,1 1 _in,g�1er�� .'.��p� ���fe«h. ���g 
��:��f.�c��r}�:�g -�Y,1� ��:ti"�-�ely ?�.� d:�r:n�9 �?ir l}1��?�g.3f di� .�;�rx . . �f� .d-���.-fyr �e�!�n� . T .8i?�t � .�ho�� �»e . r��u���. for,,t?:� -���urun�� �,CfQ-��o_s; �.� p.a���-���- .��te �l���_,t�e- r7���� -ot �e OfFIC,E project �hows t e consequen�es of r�t�ofi:ttmg for the purpose of sa�g 

. .  
energy. In a 

situati�� where a building sh'ould b� st�dard retrofitted any�ay, the �xtra cost§:� 6f tlkitig 'low 
r � ; _J • 1 • 1 1 • r t : !... 1 J 

• ... 
l • ; � '!' / j,I • ,., (, • : energy techniques WilJ be small, thus the iiivestri1ent will 15e more eeonomicarteasible, than ·if I l . ' • • . :,. • ; .. - • • • t • I • 

the building was retrofitted for energy savfog purposes. ' · • '' · 
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l .  

Buildingl�nvelope scenario: This scenario invQJ.:ves some of the same measures in the two 
buildingsdmproved ins�lation standard! of envelope;{opaque elements as well as windows) 
and reduced infiltration.fate. In addition other heating· reducing measures such as heat recovery 
of ventilation air1 redutecl�ventilation rate and redticed:heating set.,j)oint have beeri:;.inciluded in 
the Danfoss scenario. CJorisequently the total energy demand has· been reduc:ed by.>�69% in .tij.e 
Danfoss building,antl by 1 7% in the Aget building. In the Danfoss ·building most of the· saving 
is ori'.�the heatin;gr.demand (reduced 84%). The ventilation demand is.;reducedi38%, and the 
cooling demand is actUally .increased 1 % due to the less use of free co0ling;(lower v�ntilation 
rate )Jin the · Agetl building the cooling demand is reduced 19%, while the heating. demand 'is 
reduced 30%LUThis puts the attention on th�·'climatic differences between. North Europe, 
where the main priority is to keep heat in and cold out, and South Europe where the priority 
is the opposite. The: en.velope .. scenar.!o are in boiliJ1uildings economical feasible because of the 
positive present value of th� investment! : ' r;r. ":·· "' . · .. : , ·::�'�' 1 

.J' 
. \ 

Simulated resultS,;for the Danish and'the Greek.:teference buildings�d,for s�<;p.arios and 
r' packages (total gross energy deman.�, capital:s;ost and Prqs�n�Value) 

Results for ,the Danish 
and the Gr.eek case 

, , 
studv buildine:· · 

•j � ;-. 

Scenarios and packages 

Reference building 
Building Envelqce 
Passive' Coolin.i ·1 
Passive Cooling 2 

. ElectriciLightingrJ. .. 

i Ele�ric Lighting 2.:, .• 

HVAC 
· ' Package' - . 

, , . . ... " .. 

:� (11 :J ;::_ . "' 
.• ' ! : " '  

: .' ' �· ! ' . r: .. � 
Danfoss Hea.dqµarter, ·; 

....... ,.1: ' . .. ' · · ·  

:, Energy' 'toifs' Pr'e."Val'i.fo 
rkWh/m /yearl rECU/m l rECU/m l 

331 
103_ 

' 272 
301 

"." tJ328. f • ·.c:. :. 
.. , ... 328 " 

214 r " 95 - . 

- " ' 

-
134 . '99.7 
104 

":l�M · .. ' 

15.6 -

47.7 
179.I ., 

-
226 

'·�15'2'' 
-216 

'"1 -59": •.; 
.. �42 _ 

, . 
154 
77 

" 

\ 

,. . 

A.�et-Heraklis 
. . 

Energy . .: : Costs 
rkWh/m /yearl rECU/m l 

347 
288 
311 ' . 

-

.263 .-1 � 

-

278 
163 .. I 

.I . - ·� I 

-

57 
'1'4 

-

I ,•.85, 
-

.. " 
195 
'161 

! 

·'· 

... · .. 

. . 

.>! 

Pre. Value 
rECU/m l 

-

37 
3" 
-

., 22 .. 
,
- . . 

236. 
,, Jjg 

.. _,;J :� 

Pasif te ��oling, scenari�: · f�o' pas;ive cooling scenariris are ;xamih�d for the ri'fuif6�s bfuIJink. •: ' • :·1 • ,-• , - .- {° I - ,..--... ' •.:.J ;, , )•. 't"_, \f \t• 
Scenario 1 combines the existing mechanical cooling' system . (by ventilation) . willi 1ower 
\'.7��lation ratf,S, �?. scepario_12 c�m����s �?,_n:1����i�al c9�l�ng.:�f th. �e:. pr7s:�t v���,I���n 
rates. In both cases these measures are combmea with an external BMS controlleo solar 
slfa4111i sy�i�� .. e�pps?� �er��- P1a��, :�d_'itiedJ� .�-�1�c.��� op����l� ,�i���;-'s,l�fil��j lJ\? . 

• f:or �Ser .��qtrqp_ed. �a1o/al _ventilat��n (yen�IJ:!g) tq as�1sts _tpe wecp�cal syste�:.H. yaIJ. b� �ee� 
1ok ·table. 3 , tllat the 'most energy efficient of the ... two ;Jp�ssiv�·· s1eri¥ios%e :Jtllf'b'n� 'With 
#�f�mi��J, ?�b10��!.sto ·��� v��w:�1�d'ti� :��: �a�1�µt J TIJit�- t �:·��}?:�·���·.£�cit f'.�a\ ���-;����gy d,��qJ:or_ .c�R!mg_�rea,qy. is 'ilu1te1 )qw. As. _a .��n�_equ�n·�e . the .. ��ergy s��e? by !eclll;cing 
venti1ati0n ��t�s· ·t electricitY ·r��.fa�s aii1a' tlieimil! 'energy-for pre:. Ii�atiri.'g :.pf Jentiiaticm #); 'are 
���itt!��'iiciif 1� ·r�"·tW"' J th� �i��trih(,, s��J<l 5y: nJi ri h;o :ili��Httn!caI hbo1ifig: Fibwev2i it 

· sh�iif���t�ffi��t�isef.1�1rrni KlAl ·���s�MY "m �u�{:;£�lh£iig�1 M«5ifr1iio ·o t�ui1.s�trnraciai1 
-��iiii�\ bi�'d'.rt1f5ii'si:i� ii�rm'il offi��b'bb<l�:��s \ri N6tth f;'U'�6p<�. idiilie-1Ag�i'·l,{lf 1&�k"'.� '(;��fual 
�d1a:? $hid�ng··;� sl�� 01� ��oiriffin�t i1ill1; nfolif�6o1 Jig,: c�ilfu"'g r.fus: tr�·J i cooling �i�' J�J:tilkt�b � '·' � · � · · ... .,r: _J '"' I d··, i .. . . ,, rr· �...., ;)''· ,, ·; .. Cf> • .... " 1 ··, ·''· •,.r : • , I ,  1 • •( ... � ... ,. , • • • • Y �-, a.ti; ap�1:Jdcl�re�� ev��prat!ve cbo�i�gi··Ii:i" tofa!,Jb�, of fP:e, eri�fgy ��!llan? .i� sav�� : � 1t��� .way. 
9f!ms">�� -�#�est �����·��)so.? m�cR�?ic.�.��j9ling:(4�rc;;���in�);:'�of!i th� ban�d�� ��e��_os 
are not economical feasible due to the n�gat1ve present value ansmg from the very high c6sts ·''f':;! · ">·� . . 

·· ·t ' !'l ''• 
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of the openable windows. In contrast to this the Aget scenario is feasible. This reflects both 
the difference in the costs of the scenarios and the difference between the two climates. 

Electric lighting scenario: For the Danfoss building two lighting scenarios are examined. 
Scenario 1 involves the following thre�: measures: Use of HF-ballc;tsts in a,11 areijls plus 
combined occup,ancy and daylight responsive control of general lightir�g in" office ar�s. 
Scenario 2 invo1¥es only HF-ballasts and daylight control. From table '.?::it can b� seen, that the 
two scenarios results in the same small saving (1 %) on the total energy dt(mand (44% saving 
on lighting demand and 2% increase on heating demand). :(his means, itQ..at the most cost 
effective scenario are the one which combines HF-ballasts and occupancy control (lowest 
costs). The savings are the same in the two scenarios, simply because the daylight responsive 
control method are so effective, that the lighting will be turned off during most of the day, thus 
a occupancy control system will have little extra effect. The total energy savings are also small 
due to the fact, that a saving on internal lighting will result in an increase in the energy demand 
for heating. As a consequence of the small savings the present value are in both cases negative, 
thus the investments must be considered poor from a pure economical point of view. The 
Aget lighting scenario involves improvement of the general lighting system by reducing the 
installed power, using more effective lamps, reflectors and ballasts (HF) and by using task 
lighting, daylight responsive control and timer control of general lighting. In this way the total 
energy demand is reduced 24%, mainly due to the reduction in lighting demand (56%), but also 
the cooling demand is reduced ( 16% ). As with the Danfoss building the heating demand is 
increased (9% ). Due to the very high lighting demand in the existing building, the present value 
is positive, thus the investment is feasible. 

HVAC scenario: In the Danfoss building this scenario involves reduced air rate and running 
time of the ventilation system during winter, use of new effective fan systems and use of new 
openable windows which allow for user controlled pure natural ventilation during summer. As 
a consequence the total energy demand is reduced 35%, divided on a 36% reduction on the 
heating demand, a 99% reduction on the cooling demand and a 83% reduction on the 
ventilation demand. Mechanical cooling is almost completely avoided, because the mechanical 
ventilation system is shut down during the summer. The present value of the investment is 
positive, thus the investment is feasible. In the Aget building this scenario includes: Use of a 
BMS to control the HVAC system, decreased heating set-point, new boiler system and heat 
recovery from ventilation air, boiler flue gases and condenser coil. The total energy demand is 
reduced 20% divided on a approx. 30% reduction on both heating and cooling demand. The 
present value show the highest positive value of all, meaning that the investment is the most 
feasible of the scenarios and packages examined for the Aget building. 

Package: The packages involve the most promising of the measures from the scenarios. For the 
Aget building this means all the measures from the scenarios described above. For the Danfoss 
building most of the scenario measures are included except for: Medium reflective glazing, 
reduced ventilation rate, exposed thermal mass, pure natural ventilation during summer, use of 
HF ballasts and use of occupancy responsive control of lighting. Consequently the total 
energy demand are reduced 71 % in the Danfoss building and 53% in the Aget building, 
resulting in a positive present value varying from 77 ECU/m_ to 138 ECU/m_. In the Danfoss 
building the energy reductions are divided on cooling demand (100%), heating demand (82%), 
ventilation demand ( 56%) and lighting demand (29% ). In the Aget building the reductions are 
divided on lighting demand ( 56%), cooling demand ( 48%) and heating demand ( 4 2%). 
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5. THEEUOFFICEPROJECT 

1JJ, ·� ·rs ;�: 
'..·The :routcdme of :the:. OFFICE project, including results and analysis .. from the IDesign 
•.JEValuation Group,r are' 'described in the project reports, which will be publ�sed during 1999. 
The EU OFFICE;project:is co-ordinated by University of Athens. The Desirgnand Evaluation 
Group are c'o-ordin:ated by The ·Norwegian University for Science and .Technology and 

ic Esbensen Ccinsulffihg Engineer-S,1 Denmark. .. : . ._ 
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