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-R�XLI�GSRWXVYGXMSR�WIGXSV��E�WXVSRK�TYWL�JSV�MRRSZEXMSR�MW�HYI�XS�XLI�HIQERH�JSV�LMKL�
UYEPMX]� WXERHEVHW�SJ� PMZMRK� XLEX� GER�FI� VIPEXIH� XS� WEJIX]�� EGGIWWMFMPMX]�� YWEFMPMX]�� IRIVK]�
IƾGMIRG]��EW�[IPP�EW�WYWXEMREFMPMX]�MR�XIVQW�SJ�GSRWXVYGXMSR�ERH�QEREKIQIRX�GSWXW�8LI�
HIQERH�MW�FIGSQMRK�MRGVIEWMRKP]��WYWXEMREFPI��EPWS�FIGEYWI�MX�MW�MRGVIEWMRKP]�E[EVI�SJ�
XLI�PMQMXIH�EZEMPEFMPMX]�SJ�VIWSYVGIW��JSWWMP�JYIPW��[EXIV��IXG�
�ERH�XLI�WMQYPXERISYW�RIIH�
JSV� IRZMVSRQIRXEP� TVSXIGXMSR�� -R� SVHIV� XS� VIWTSRH� XS� XLI� HIQERHW� SJ� ER� MRGVIEWMRKP]�
HIQERHMRK�QEVOIX��[I�MHIRXMJ]�XLI�RIIH�JSV�ER�MRRSZEXMZI�ETTVSEGL�[MXL�XLI�GLEVEGXIVMWXMG�
SJ�FIMRK�MRGVIEWMRKP]��JVMIRHP]��JSV�XLI�JYXYVI�YWIV�
8LI�[SVO�EMQW�MR�JEGX��[MXL�XLI�LIPT�SJ�&-1�GSQTYXIVM^IH�XSSPW��XS�HIZIPST�E�TVSXSX]TI�
TVSNIGX�MRXIRHIH�XS�GVIEXI�PS[�GSWX�ERH�IRIVK]�IƾGMIRX�VIWMHIRXMEP�X]TSPSKMIW��MRZSPZMRK�
XLI� YWIV� MR� E� WSVX� SJ� KYMHIH� TEXL� HIWMKRIH� XS� I\TPEMR�� [MXLMR� E� TVI�GSRWXMXYXIH� KVMH��
MXW� RIIHW�� VIEPM^MRK� E� VIEP� GSRƼKYVEXMSR� SJ� XLI� FYMPHMRK�� HMVIGXP]� VIPEXIH� XS� SFXEMREFPI�
IWXMQEXMSRW��FEWIH�SR�
• YWI�SJ�MRRSZEXMZI�FYMPHMRK�QEXIVMEPW�ERH�GSQTSRIRXW�JSV�GSRWXVYGXMSR�
• ETTPMGEXMSR� SJ� WXVEXIKMIW� JSV� XLI� STXMQM^EXMSR� ERH� VEXMSREPM^EXMSR� SJ� XLI� EGXMZMXMIW�

IRZMWEKIH�HYVMRK�XLI�I\IGYXMSR�TLEWI�
• I\XIRWMZI� YWI� SJ� VIQSXI� GSRXVSP� ERH� QEREKIQIRX� W]WXIQW� ERH� QSRMXSVMRK� SJ�

TIVJSVQERGI�SFXEMRIH�MR�XLI�QEREKIQIRX�TLEWI�
8LI� MRZSPZIQIRX�SJ� XLI�GPMIRX�YWIV� MR�EPP�TLEWIW�SJ� XLI�FYMPHMRK�TVSGIWW�TVIWYQIW�ER�
MRRSZEXMZI� ETTVSEGL� SVMIRXIH� XS� XLI� HIZIPSTQIRX� SJ� EPP� XLSWI� WXVEXIKMIW� EMQIH� EX�
empowering and making the user aware, especially in the management phase, depending 
XLI�EGLMIZIQIRX�SJ�IRIVK]�IƾGMIRG]�SFNIGXMZIW�TVIGMWIP]�SR�XLI�YWIV�W�FILEZMSV�
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SJJIV� XLI� TSWWMFMPMX]� SJ� QMRMQM^MRK� XLI�
MQTEGX� SJ� XLI� FYMPHMRK� TVSGIWW� SR� XLI�
environmental, social and economic 
GSRXI\X� ERH� SJJIV� GSRGVIXI� GSRGITXYEP�
and operational tools, with which the 
sector can be restarted. Aiming at 
XLI� MRRSZEXMSR� SJ� XLI� FYMPHMRK� WIGXSV��
integrating renewable sources and 
IRIVK]�IƾGMIRG]�� MW�E�TVSWTIGX�SJ�KVIEX�
opportunities to relaunch the sector that 
must be pursued by all means. 

;ǝǚǡƅǙ�ǥǝȳǠ

8LI� [SVO� EMQW�� [MXL� XLI� LIPT� SJ� &-1�
GSQTYXIVM^IH� XSSPW�� XS� HIZIPST� E�
prototype project in order to create low-
GSWX� ERH� IRIVK]�IƾGMIRX� VIWMHIRXMEP�
typologies, involving the user into a 
OMRH�SJ�KYMHIH�TEXL�HIWMKRIH�XS�I\TPEMR��
within a pre-constituted grid, its needs, 
VIEPM^MRK� E� VIEP� GSRƼKYVEXMSR� SJ� XLI�
building, directly related to estimates. 
8LI�MRZSPZIQIRX�SJ�XLI�GPMIRX���YWIV�MR�EPP�
TLEWIW�SJ�XLI�FYMPHMRK�TVSGIWW��EWWYQIW�
an approach innovative and oriented to 
XLI�HIZIPSTQIRX�SJ�EPP� XLSWI�WXVEXIKMIW�
aimed at empowering and making the 
user aware especially in the management 
TLEWI��HITIRHMRK�TVIGMWIP]�SR�XLI�YWIV�W�
FILEZMSV� XLI� EGLMIZIQIRX� SJ� IRIVK]�
IƾGMIRG]�SFNIGXMZIW�

8,)�'0-)28�97)6�/)=�630)

-R� ZMI[� SJ� XLI� EFSZI�� XLI� VSPI� SJ� XLI�
GPMIRX�YWIV� MW� IWWIRXMEP� ERH� WXVEXIKMG�
JSV� XLI�TYVWYMX�SJ� XLI�SFNIGXMZIW�WIX�SYX�
ERH�GPEVMƼIH�F]�XLI�(MVIGXMZI����������
)'��-R�XLMW�TETIV�[I�EMQIH�XS�GIRXVEPM^I�
XLI� VSPI� SJ� XLI� GPMIRX�YWIV� RSX� SRP]� JSV�
XLI� EGLMIZIQIRX� SJ� XLI� SFNIGXMZIW� SJ�
XLI�(MVIGXMZI��FYX�EPWS�JSV�XLI�VIWTIGX�SJ�
the relationship between technological 
GLSMGI�ERH�IWXMQEXI�SJ�XLI�VIPEXMZI�GSWX��
also including this last aspect in the 
MR� XLI� EVIE� SJ� WYWXEMREFMPMX]�� *VSQ� XLMW�
TSMRX� SJ� ZMI[�� MX� MW� RIGIWWEV]� XS� QEOI�
XLI�GPMIRX�YWIV�E[EVI��EW�E�JYRHEQIRXEP�
STIVEXSV� SJ� XLI� FYMPHMRK� TVSGIWW�� JVSQ�
the initial moment to the building 
QEREKIQIRX�TLEWI��-R�JEGX��MX�MW�FIPMIZIH�
XLEX� ER� IƾGMIRX� QEREKIQIRX� HYVMRK�

8ǤȨ�Ǚǟȳǚǘ�ȲǗǣǠȰǣǞǥ

8LI� GYVVIRX� ETTVSEGL� SJ� )YVSTIER�
legislation encourages the construction 
SJ� WQEVX� FYMPHMRKW�� [LIVI� MRRSZEXMZI�
solutions are widely used. Smart 
buildings are created when these 
WSPYXMSRW�TVSZMHI�JSV�QYPXMTPI�KIRIVEXMSR�
systems, managed by supervisory and 
GSRXVSP� W]WXIQW� XLEX� QEOI� I\XIRWMZI�
YWI�SJ�-RJSVQEXMSR�ERH�'SQQYRMGEXMSR�
8IGLRSPSKMIW��-'8
�ERH�EHSTX�PSKMG�XLEX�
QIIXW�IGSRSQMG�� IRZMVSRQIRXEP�ERH�SV�
SJ� GSQJSVX� TIVJSVQERGIW�� MR� VIWTSRWI�
XS� XLI� RIIHW� SJ� YWIVW�� -R� TEVXMGYPEV�� MR�
a smart building, users are involved 
MR� XLI� GSRXVSP� SJ� IRIVK]� ƽS[W� ERH� EPP�
TSWWMFPI�YWIV�RIIHW�EVI�VIGSKRM^IH�ERH�
XEOIR�MRXS�EGGSYRX� MR�XIVQW�SJ�GSQJSVX��
LIEPXL�� MRHSSV�EMV�UYEPMX]�� WEJIX]�� EW�[IPP�
EW� MR� XLI� MHIRXMƼGEXMSR� SJ� STIVEXMSREP�
requirements.

8ǤȨ�ȱǗǚǚȨǞǘ�ȱǝǞǘȨǔǘ�ȳǞȰ�ǘǤȨ�
ǜȨǚǙǜȨȱǘǣǖȨǙ�ǝǦ�ǘǤȨ�ȱǝǞǙǘǚǗȱǘǣǝǞ�
ǙȨȱǘǝǚ

-R� XLMW� GSRXI\X�� XLI� GSRWXVYGXMSR�
WIGXSV� LEW� E� JYRHEQIRXEP� VSPI� ERH�
GSRWIUYIRXP]� [MPP� LEZI� XS� XVERWJSVQ�
MXWIPJ� JEGMRK� XS� XLI� GLEPPIRKI� SJ� XLI�
IRIVK]� TIVJSVQERGIW� VIUYMVIH� FSXL�
JSV� XLI�RI[�FYMPHMRK�ERH� JSV� XLI�IRIVK]�
VIUYEPMƼGEXMSR� SJ� XLI� I\MWXMRK� LIVMXEKI��
Technologies, solutions, materials and 
EHZERGIH� TVSHYGXW� EVI� MR� JEGX� EPVIEH]�
available on the market, but so that 
XLI� YWI� SJ� MRRSZEXMZI� XIGLRSPSKMIW� ERH�
XLI� GSRWIUYIRX� MRZIWXQIRXW� GER� ƼRH�
a concrete application it is necessary 
XS� HIZIPST� RI[� QSHIPW� SJ� HIWMKR�
ETTVSEGL�� -R� XLI� GSRWXVYGXMSR� WIGXSV��
E� WXVSRK� TYWL� JSV� MRRSZEXMSR� MW� HYI� XS�
XLI� XVERWJSVQEXMSR� SJ� LSYWMRK� HIQERH�
JVSQ� UYERXMX]� XS� UYEPMX]�� [LIVI� UYEPMX]�
means more security, sustainability, 
accessibility and usability. The demand 
LEW�FIGSQI��WYWXEMREFPI��EPWS�FIGEYWI�
MX� MW� E[EVI� SJ� XLI� PMQMXIH� EZEMPEFMPMX]� SJ�
WXVEXIKMG� VIWSYVGIW� �JSWWMP� JYIPW�� [EXIV��
IXG�
� ERH� SJ� XLI� RIIH� XS� XEOI� EGGSYRX�
SJ� IRZMVSRQIRXEP� TVSXIGXMSR�� -RRSZEXMSR�
MR� XLI� IRIVK]� ERH� IRZMVSRQIRXEP� ƼIPHW�
and sustainability in construction 
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8ǤȨ�)ǗǚǝǜȨȳǞ�ǚȨǦȨǚȨǞȱȨ�ǠȨǥǣǙǠȳǘǣǖȨ�
ǦǚȳǟȨǕǝǚǡ

The European Union pursues 
XLI� KSEP� SJ� HIZIPSTMRK� E�
WYWXEMREFPI�� GSQTIXMXMZI�� WEJI�

and decarbonised energy system 
F]� ������ -R� JEGX�� F]� ������ 1IQFIV�
States will have to adopt measures to 
achieve the long-term emission target 
SJ�KVIIRLSYWI�KEWIW�ERH�HIGEVFSRMWI�
the housing stock, which accounted 
JSV� EVSYRH� ��	� SJ� EPP� '3� emissions 
MR� XLI�9RMSR��8LI�4EVMW�EKVIIQIRX�SR�
GPMQEXI� GLERKIW� MR� ����� IRGSYVEKIW�
XLI�9RMSR�W� IJJSVXW� XS� HIGEVFSRMWI� MXW�
housing stock. Taking into account 
XLEX� EPQSWX� ��	� SJ� XLI� 9RMSR�W� ƼREP�
IRIVK]� GSRWYQTXMSR� MW� YWIH� JSV�
LIEXMRK� ERH� GSSPMRK�� SJ� [LMGL� ��	�
MR� FYMPHMRKW�� XLI� EGLMIZIQIRX� SJ� XLI�
9RMSR�W�IRIVK]�ERH�GPMQEXI�SFNIGXMZIW�
MW� PMROIH� XS� XLI� IJJSVXW� SJ� XLMW� PEWX� XS�
renew its building heritage, giving 
TVMSVMX]� XS� IRIVK]� IƾGMIRG]�� YWMRK�
XLI� TVMRGMTPI� SJ� �IRIVK]� IƾGMIRG]�
ƼVWX��� EW� [IPP� EW� IZEPYEXMRK� XLI� YWI�
SJ� VIRI[EFPI� IRIVK]�� 8LI� (MVIGXMZI�
��������)'� MQTSWIH� SR� QIQFIV�
GSYRXVMIW� XLI� GSRWXVYGXMSR� SJ� RI[�
FYMPHMRKW� [MXL� EPQSWX� ^IVS� IRIVK]�
GSRWYQTXMSR� �2IEVP]� )RIVK]� >IVS�
&YMPHMRK
�� 8LI� (MVIGXMZI� ���������
)'� QSHMƼIW� XLI� HMVIGXMZIW� ��������
ERH� ��������')� ERH� GPEVMƼIW� ERH�
MQTPIQIRXW� XLI� SFNIGXMZIW� JSV� ER�
MHIEPP]�HIGEVFSRMWIH�FYMPHMRK�WIGXSVJSV�
E� 2>)&� FYMPHMRK� TEVO� MR� ������ 0SRK�
term renovation strategies will have to 
have clear and measurable objectives, 
as well as initiatives to support 
XLI� HIZIPSTQIRX� SJ� MRJVEWXVYGXYVIW�
JSV� XLI� IPIGXVSQSFMPMX]�� 8LI� RI[�
Directive also promotes economically 
IƾGMIRX� VIRSZEXMSRW�� MRXVSHYGIW� ER�
MRHMGEXSV� SJ� MRXIPPMKIRGI� JSV� FYMPHMRKW��
WMQTPMƼIW� MRWTIGXMSRW� SJ� LIEXMRK� ERH�
air conditioning systems. Among 
the objectives pursued are also to 
underline those that encourage the use 
SJ�MRJSVQEXMSR�XIGLRSPSK]�JSV�IƾGMIRX�
FYMPHMRKW�� ERH� MRGVIEWI� XLI� VSPI� SJ�
GSRWYQIVW�� MRJSVQMRK� ERH� TVSXIGXMRK�
XLIQ�JVSQ�XLI�IRIVK]�TSZIVX]�

in_bo ,QQRYDWLYH�$SSURDFK�WR�WKH�&RQࢽJXUDWLRQRI�6PDUW�
Buildings
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��

REFERENCE GRID
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Residential type Detached Semidetached Terraced

2YQFIV�SJ�YWIVW 1 � 3 � 5 6 7 �

2YQFIV�SJ�EHYPXW 1 � 3 � 5 6 7 �

2YQFIV�SJ�GLMPHVIR � 1 � 3 � 5 6 7

Day area
Living - Kitchen - 
Dining

0MZMRK���/MXGLIR���
Dining

0MZMRK���/MXGLIR���(MRMRK

Master bedroom � 1 � 3

Single room � 1 � 3

Double room � 1 � 3

7XYHMS�3ƾGI � 1 � 3

Bathrooms 1 � 3 �

+EVEKI Single in Double in 7MRKPI�I\X (SYFPI�I\X

3XLIV�WTEGIW

A
SP

EC
T

8]SI�SJ�Ƽ\XYVIW 4:' Wood Aluminium

*PSSV�ƼRMWLMRK Whole ceramic Whole wood
'IVEQMG�JSV�HE]�EVIE�ERH�
[SSH�JSV�RMKL�EVIE

Shielding system Blinds Blackout curtains Shutters

2YQFIV�SJ�ƽSSVW 1 � ��[MXL�PSJX

TE
CH

NI
CA

L -
 E

NE
RG

Y 8]TI�SJ�WXVYGXYVI X-Lam wood 'SRGVIXI Brick

8]TI�SJ�MRWXEPPEXMSR 6EHMERX�ƽSSV By air

Transmittance values 
STEUYI�WYVJEGIW

1MRMQYQ�SJ�PIKMWPEXMSR Best values

Transmittance 
ZEPYIW�SJ�Ƽ\XYVIW

1MRMQYQ�SJ�PIKMWPEXMSR Best values

4PSX�TSWWIWMSR =IW 2S
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8EFPI����6IJIVIRGI�KVMH�XS�MHIRXMJ]�XLI�RIIHW�SJ�XLI�GPMIRX�YWIV�MR�XLI�GEWI�SJ�E�VIWMHIRXMEP�FYMPHMRK

the operation phase is essential to 
IRWYVI� XLI� I\TIGXIH� VIWYPXW�� EW�[IPP� EW�
E�GSVVIGX�HIWMKR�GLSMGI��8LI�JSPPS[MRK�MW�
E�WYQQEV]�SJ�XLI�[SVOMRK�QIXLSHSPSK]�
developed in the various phases that can 
FI�WYQQEVM^IH�EW�JSPPS[W�

1. (IƼRMXMSR� SJ� XLI� WTEXMEP� JYRGXMSREP�
W]WXIQ�� SJ� XLI� XIGLRSPSKMGEP�

TEGOEKIW�YWIH�ERH�SJ�XLI�IPIQIRXW�
YWIJYP�JSV�XLI�TYVTSWI�SJ�IWXMQEXMRK�

2. 'VIEXMSR�SJ� JEQMPMIW� MR�6IZMX� SJ� XLI�
WXYHMIH�IPIQIRXW�

3. +IRIVEXMSR�SJ�XLI�EFEGYWIW�MR�6IZMX��
JVSQ�[LMGL�XS�I\XVEGX�XLI�RIGIWWEV]�
quantities to be included in the 
IWXMQEXI�WLIIX�

4. (IƼRMXMSR�SJ�VYPIW�XLVSYKL�XLI�786�

:MWMSR� WSJX[EVI�� XLEROW� XS� [LMGL��
once the Revit model has been 
imported, an instant parametric 
estimate can be generated.

9ǙȨǦǗǠ�ȰǝȱǗǟȨǞǘǙ�Ǧǝǚ�ȲǚǣȨǦǣǞǥ

8LI�ƼVWX�WXIT�XS�VIEPM^I�XLI�MRZSPZIQIRX�
SJ� XLI� GPMIRX�YWIV� [EW� XS� MQTPIQIRX� E�
VIJIVIRGI�KVMH�YWIJYP�JSV�MHIRXMJ]MRK�RIIHW��
-R� JEGX�� MX� MW� [IPP� ORS[R� XLEX� E� GSVVIGX�
JSGYWMRK� SJ� RIIHW� WIXW� XLI� TVIQMWIW�
JSV�E�GSVVIGX�HIWMKR�XLEX�KYEVERXIIW�ER�
STXMQEP� YWI� SJ� XIGLRSPSKMGEP� VIWSYVGIW�
ERH�� GSRWIUYIRXP]�� ER� STXMQEP� YWI� SJ�
energy resources in the management 
TLEWI�-R�XLI�FVMIƼRK�XLI�GPMIRX�YWIV�GER�
ƼPP�XLI�VIJIVIRGI�KVMH��QEVOMRK�XLI�HIWMVIH�
FS\�� 8LI� XEFPI� GER� FI� WYTTPIQIRXIH��
possibly by more descriptive documents, 
in which, by answering open questions, 
XLI� MHIRXMƼGEXMSR� SJ� YWIVW�� RIIHW� MW�
completed. The grid illustrated in table 
��� [MPP� EPPS[� XS� MHIRXMJ]� XLI� FYMPHMRK� XS�
FI� HIWMKRIH�� JVSQ� ER� IRZMVSRQIRXEP��
XIGLRSPSKMGEP� ERH� JYRGXMSREP�WTEXMEP�
TSMRX�SJ�ZMI[�

()*-2-8-32�3*�8,)�
8)',2303+-'%0�7=78)1

-X� MW� IWXEFPMWLIH� XLEX� XLI� JSPPS[MRK�
GSRHMXMSRW�QYWX�FI�QIX�EW�E�TVMSVMX]�

• XLI� HIJEYPX� FYMPHMRK� GSQTPMIW�
[MXL� XLI� TVSZMWMSRW� SJ� XLI� (�1��
�����������

• JSV� IEGL� TEGOEKI� XLI� XLIVQS�
L]KVSQIXVMG� ZIVMƼGEXMSR� SJ� XLI�
XIGLRSPSKMGEP�TEGOEKIW�MW�WEXMWƼIH�

• XLI�X]TI�SJ�JSYRHEXMSR�YWIH�ERH�MXW�
WM^I� HITIRHMRK� SR� XLI� WM^I� SJ� XLI�
WEQI�

• XLI�TVSHYGXMSR�SJ�IRIVK]�MW�IRXVYWXIH�
to a photovoltaic system with power 
KVIEXIV�XLER�SV�IUYEP�XS��/;T�

8LI� GPMIRX�YWIV� LEW� XLI� TSWWMFMPMX]�
XS� GLSSWI� VIWTIGXMZIP]� JSV� ZIVXMGEP�
WXVYGXYVIW�� EQSRK� XLI� JSPPS[MRK� XLVII�
XIGLRSPSKMIW�

• WXVYGXYVEP� TEVXMXMSRW� MR� VIMRJSVGIH�
GSRGVIXI�[MXL�HMWTSWEFPI�JSVQ[SVO�
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*MKYVI�����)\EQTPI�SJ�HMWTPE]IH�VIXYVR�SJ�XLI�[MRHS[�JEQMP]

MR�ITW�
• VIGXMƼIH�FVMGO�
• [SSHIR�TERIPW�MR�'08�

'SQTEXMFP]� [MXL� XLI� GLSMGIW� QEHI�
JSV� XLI� ZIVXMGEP� WXVYGXYVI�� JSV� XLI� VSSJ�
WXVYGXYVI�� XLI� TSWWMFMPMX]� SJ� GLSSWMRK�
between a wooden structure and 
VIMRJSVGIH�GSRGVIXI� MW�KMZIR��8LI�GPMIRX�
YWIV�GER�XLIR�GLSSWI�XLI�X]TI�SJ�JVEQI�
ERH�ER]�ƼRMWLMRK�GSQTSRIRXW�
The work continued in-depth analysis 
ERH� WXYH]� SJ� XLI� TVMGI� MRGMHIRGIW�
SJ� FYMPHMRKW� EPVIEH]� FYMPX� WMQMPEV� JSV�
XIGLRSPSK]� ERH� TIVJSVQERGI�� 4VMGIW�
have been associated with technological 
TEGOEKIW� ERH� TEVEQIXIVM^IH� XS�
WYVJEGIW�� -R� XLMW� [E]�� XLI� GPMIRX�YWIV�
VIWTSRHMRK�XS�XLI�JSVQEX�MW�RSX�SRP]�EFPI�
XS�HIƼRI�XLI�HIWMVIH�FYMPHMRK�FYX�EPWS�MXW�
GSWX��8LI�MXIQ�SJ�XLI�GSRWXVYGXMSR�SJ�XLI�
FYMPHMRK�WMXI�LEW�FIIR�MRWIVXIH�F]�HIJEYPX�
and its cost calibrated according to the 
WM^I�SJ�XLI�FYMPHMRK�XLYW�SFXEMRMRK�E�VIEP�
online estimate.

(-+-8-7%8-32�3*�8,)�&6-)*-2+

Following the above logic, the second 

WXIT�SJ�XLI�[SVO�GSRWMWXIH�MR�XLI�SRPMRI�
XVERWJIV�SJ�XLMW�QIXLSHSPSK]��8S�XLMW�IRH��
E� HMKMXEP� TPEXJSVQ� LEW� FIIR� WTIGMƼGEPP]�
HIWMKRIH�XS�EPPS[�XLI�GPMIRX�YWIV��[MXLMR�
the constraints set out above, to make 
XLI� JYRGXMSREP�WTEXMEP�� IRZMVSRQIRXEP�
and technological choices proposed and 
HIƼRI� XLI� PIZIP� SJ� IRIVK]� TIVJSVQERGI�
SJ� XLI� FYMPHMRK�� -R� XLMW� [E]�� XLI� GPMIRX�
YWIV� VIWTSRHMRK� XS� XLI� JSVQEX� MW� RSX�
SRP]� EFPI� XS� HIƼRI� XLI� FYMPHMRK� XLEX�
meets his needs, but also its cost, thus 
obtaining a true online estimate. This 
HEXE� RIGIWWEV]� JSV� FSXL� XLI� HIWMKRIV�
ERH�XLI�QERYJEGXYVIV�EVI�XLYW�EZEMPEFPI�
directly on the network. This computer 
system will also allow to control costs 
XLVSYKLSYX� XLI� PMJI�G]GPI�SJ� XLI�FYMPHMRK�
XLVSYKL�XLI�YWI�SJ�&-1�XSSPW��8LI�[LSPI�
process has been implemented through 
6IZMX� �&-1� WSJX[EVI
�� 8LI� JEQMPMIW�
SJ� XLI� IPIQIRXW� ERH� TEGOEKIW� QSWX�
used in buildings were created, and the 
WGLIHYPIW� [IVI� QEREKIH� F]� JSVQYPEW�
GSRXEMRIH� MR� WTVIEHWLIIXW�� MR� XLMW�
way has been possible to improve the 
computation process.

*%1-0-)7�'6)%8-32

6IZMX�JEQMPMIW�EVI�YWIH�XS�GVIEXI�FYMPHMRK�
QSHIPW�� )EGL� JEQMP]� LEW� ZIV]� TVIGMWI�
ERH�QIEWYVEFPI�TEVEQIXIVW��-X�QYWX�FI�
WTIGMƼIH�XLEX�XLI�HIWMKRIV�QYWX�GLSSWI�
[LEX�OMRH�SJ� JEQMP]� XS�YWI� XS� VITVIWIRX�
E� GIVXEMR� IPIQIRX� SJ� VIEPMX]�� 9WYEPP]�
XLI� REQIW� SJ� XLI� JEQMPMIW� MRHMGEXI� XLI�
TYVTSWI�SJ�XLI�JEQMP]�MXWIPJ��M�I��XLI�;EPP�
JEQMP]� MRHMGEXIW�XLEX�[MXL�XLEX� MRTYX�OI]�
E�[EPP�GER�FI�GVIEXIH
��FYX�XLI�YWI�SJ�E�
OI]�MW�RSX�YRMZSGEP�ERH�GER�FI�YWIJYP�JSV�
XLI� GVIEXMSR� SJ� SXLIV� IPIQIRXW�� &]�[E]�
SJ� I\EQTPI�� MR� *MKYVI� ��� XLI� JEQMP]� SJ�
windows and French windows specially 
designed is shown.

7ȱǤȨȰǗǠȨǙ�ȱǚȨȳǘǣǝǞ

6IZMX� WGLIHYPIW�� VIEPM^IH� JSV� EPP�
construction elements, are summary 
XEFPIW� YWIJYP� XS� GSQTYXEXMSR�� 8LI�
peculiarity is that these schedules, 
MR� SVHIV� XS� I\XVETSPEXI� XLI� RIGIWWEV]�
MRJSVQEXMSR��QYWX� FI� WIX� [MXL� WTIGMƼG�
KVSYTMRK� ERH� ƼPXIVMRK� JSVQYPEW�� WS�
EW� XS� I\GPYHI� MVVIPIZERX� MRJSVQEXMSR��
Thus, ordered abacuses have been 
GVIEXIH�XLEX�GER�JEGMPMXEXI�GSQTYXEXMSR��
-R� XLMW� [E]�� XLI� GSQTPIXMSR� SJ� XLI�
ƼREP� WTVIEHWLIIX� JSV� XLI� GVIEXMSR�
SJ� XLI� IWXMQEXI� MW� IEWMIV� ERH� JEWXIV��
*YVXLIVQSVI�� MR� XLI� GEWI� SJ� TVSNIGX�
ZEVMERXW��XLI�UYERXMXMIW�SJ�XLI�EFEGYWIW�
are instantly updated.

'ǝǟǜǗǘǣǞǥ�ǣǞ�7ǘǚ�:ǣǙǣǝǞ

786�:MWMSR� MW� E� WSJX[EVI� JSV� XLI�
QEREKIQIRX� SJ� SVHIVW� ERH� JSV� XLI�
QIXVMG�IWXMQEXMSR� GSQTYXEXMSR� SJ�
SVHIVW�� 3RI� SJ� MXW� WXVIRKXLW� MW� XLI�
MRXIVSTIVEFMPMX]� [MXL� &-1�� EW� [MXL� XLI�
MQTSVX� SJ� XLI� 6IZMX� QSHIP� MR� 786� MX� MW�
possible to generate computations and 
complete estimates. The work that was 
TIVJSVQIH� EX� XLMW� WXEKI� [EW� XS� EPPS[�
communication between Revit and 
STR. To do this, we worked in the STR 
IRZMVSRQIRX�WS�XLEX�XLI�WSJX[EVI�[SYPH�
VIGSKRM^I� XLI� 6IZMX� JEQMPMIW�� I\XVEGXMRK�
JVSQ�XLIWI�XLI�HIWMVIH�UYERXMX]�GSVVIGXP]��
8LI�TVSGIWW�XSSO�TPEGI�EW�JSPPS[W�

,QQRYDWLYH�$SSURDFK�WR�WKH�&RQࢽJXUDWLRQ�RI�6PDUW�
Buildings

R. Paparella, M. Caini
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*MKYVI����-RMXMEP�WGVIIRWLSX�MR�[LMGL�XLI�GPMIRX�YWIV�GER�GLSSWI�XLI�X]TI
*MKYVI����7GVIIRWLSX�JSV�WIPIGXMRK�XLI�ZIVXMGEP�WXVYGXYVI�XIGLRSPSK]�ERH�6SSƼRK

1. 'VIEXMRK�E�QSHIP�MR�6IZMX�[MXL�EPP�XLI�
YWIJYP�JEQMPMIW�TVIWIRX�MR�XLI�QSHIP�
MXWIPJ�� MR� SVHIV� XS� GVIEXI� E� ƼPI� XLEX�
GSRXEMRW� EPP� XLI� JEQMPMIW�� VIEH]� XS�
FI�MQTSVXIH�ERH�VIGSKRM^IH�MR�786�
�ƼKYVI��
�

2. )\TSVX�SJ�QSHIPW�MR��-*'��\��JSVQEX�
3. 3TIRMRK�SJ�786�:MWMSR�
4. 'VIEXMRK�E�'EXEPSK�SJ�6YPIW��&IJSVI�

creating the rules, we need to create 
E�'EXEPSK��SR�7]WXIQ�7IXXMRKW
�XLEX�
will serve as a container to the rules.

5. 'VIEXMSR� SJ� EVXMGPIW�� MX� MW� MR� JEGX�
necessary to create all the articles 
XS� FI� YWIH�� 8LI� EVXMGPIW� EVI� JSYRH�
MR� E� 4VMGI� 0MWX� GVIEXIH� EH� LSG� MR�
XLI� �4VMGI� PMWX�� WIGXMSR�� )EGL� MXIQ�
LEW� E� YRMUYI� 6IJIVIRGI� 'SHI�� E�
WLSVX�HIWGVMTXMSR��E�YRMX�SJ�QIEWYVI�
and a price. These are the basic 
parameters that each article 
must have. Articles can be added, 
QSHMƼIH� SV� HIPIXIH� EX� ER]� XMQI��
paying attention to the hierarchy that 
commands them. Subsequently 
XLI�JEQMPMIW�SJ� XLI�6IZMX�QSHIP�[MPP�
LEZI� XS� FI� �GSRRIGXIH�� [MXL� XLIWI�
EVXMGPIW�� MR� TEVXMGYPEV� XS� XLI� YRMX� SJ�
QIEWYVI�SJ�XLI�EVXMGPI�

6. %� RI[� 4VSNIGX� LEW� FIIR� GVIEXIH��
[LMGL�GER�FI�JSYRH�MR��4VSNIGXW�ERH�
3VHIVW��� 3RP]� SRGI� GVIEXIH� E� RI[�
project, it will be possible to import 
XLI� -*'�QSHIP� GVIEXIH� MR� 6IZMX�� -R�
�-*'�QSHIPW��]SY�GER�EHH�XLI��MJG�ƼPI�
and, once active, use it.

7. -R� XLI�&YHKIXMRK� WIGXMSR��[I�QYWX�
RS[� HS� XLI� WS�GEPPIH� �'SPPIGXMSRW���
that is, make sure that STR detect 
XLI�JEQMPMIW�SJ�XLI��MJG�QSHIP�PMROMRK�
XLIQ�MR�XLI�0MWX�-XIQW�

8. The imported model is displayed and 
proceed with the measurements. 
The measurements must be made 
by setting the search conditions, 
ƼPXIVMRK� ERH� WIPIGXMRK� XLI�
MRJSVQEXMSR� YWIJYP� MR� XLI� WIPIGXIH�
JEQMP]��GYFMG�QIXIVW��WUYEVI�QIXIVW��
HIWGVMTXMSRW��IXG�
��3RGI�XLI�WYVZI]W�
have been generated, they will be 
GSRRIGXIH�XS�XLI�GLSWIR�JEQMP]�

9. *MREPP]�EPP�6YPIW�XS�GSQTYXI�JEQMPMIW�
have been created.

10. 3RGI�XLMW�MW�HSRI��]SY�GER�YWI�XLIWI�

VYPIW� JSV� ER]� JYXYVI� IWXMQEXI�� SJ�
GSYVWI�SRP]�MJ�XLI�WEQI�JEQMPMIW�[MPP�
be used in Revit.

11. -X�KSIW�XLIVIJSVI�MR�XLI�&-1�WIGXMSR�
ERH� XLI� 4EVEQIXVMG� )WXMQEXI� MW�
YWIH�� 3RGI� XLI� 'EXEPSK� MW� PSEHIH�
all the rules created are loaded 
and the automatic estimation 
SJ� XLI� WSJX[EVI� GER� FI� WXEVXIH��
STR generates the Automatic 
'SPPIGXMSRW�EX�XLMW�TSMRX�

12. %JXIV�KIRIVEXMRK�XLI�WYVZI]W��E�TVMRX�
template has been created and 
the estimate can be printed and 
presented.

-009786%8-32�3*�32�0-2)�97)�3*�
8,)�40%8*361

-R� WYGGIWWMSR� EVI� WLS[R� FIPS[�� JSV�
I\EQTPI�MR�XLI�GEWI�SJ�VIWMHIRXMEP�FYMPHMRK��
XLI�ZEVMSYW�WXITW�XLEX�XLI�GPMIRX�YWIV�QYWX�
HMVIGXP]�TIVJSVQ�SR�E�L]TSXLIXMGEP�SR�PMRI�
TPEXJSVQ�� MR� SVHIV� XS� FI� EFPI� XS� GVIEXI� E�
TVIPMQMREV]�IWXMQEXI��8LI�ƼVWX�TEKI�SJ�E�
FYMPHMRK� WMXI� WTIGMƼGEPP]� GVIEXIH� MR� SVHIV�
XS� EPPS[� GSRƼKYVEXMSR� F]� XLI� GPMIRX�YWIV��
should show an image in which he can 
GLSSWI�XLI�X]TI�SJ�VIWMHIRGI�EW�WLS[R�MR�
Figure 3.
%JXIV� XLMW� WXIT�� XLI� GPMIRX�YWIV� QYWX�
GLSSWI�XLI�GSRWXVYGXMSR�XIGLRSPSK]�SJ�XLI�
ZIVXMGEP�WXVYGXYVI��ERH�SJ�XLI�VSSƼRK��8LVII�
W]WXIQW� EVI� JSVIWIIR� JSV� XLI� ZIVXMGEP�
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*MKYVI����7GVIIRWLSX�JSV�WIPIGXMRK�XLI�W]WXIQ�X]TI
Figure 6: Semi-detached house model realised in BIM

WXVYGXYVI��TEVXMXMSR� MR�VIMRJSVGIH�GSRGVIXI�
[MXL�HMWTSWEFPI�JSVQ[SVO�MR�ITW��MGSR�SR�
XLI�VMKLX�MR�*MKYVI��
��MR�GPX��GIRXVEP�MGSR�SJ�
*MKYVI� �
�� MR� VIGXMƼIH� FVMGO� FPSGOW� �MGSR�
SR� XLI� VMKLX� SJ� *MKYVI� �
� ERH� JSV� VSSƼRK�
W]WXIQW��[SSHIR�SV� VIMRJSVGIH�GSRGVIXI�
structure.
8LI� RI\X� WXIT� MRZSPZIW� XLI� HIƼRMXMSR� F]�
XLI� GPMIRX�YWIV� SJ� XLI� WYVJEGIW� SJ� XLI�
environmental units, such as living room, 
kitchen, living-dining room, laundry and 
power plant, garage and porch. 
%�ƼREP�WXIT�GSRWMWXW�MR�XLI�GLSMGI�F]�XLI�
GPMIRX�YWIV� SJ� XLI� X]TI� SJ� IPIGXVMGEP� ERH�
XLIVQS�QIGLERMGEP� W]WXIQ�� SJ� WI[EKI�
ERH�WYF�WIVZMGIW�ERH�SJ�XLI�RYQFIV�ERH�
WM^I� SJ� XLI� FEXLVSSQ� [�G�YRMX� EPPS[MRK�
XLI� GLSMGI� MR� VIPEXMSR� SJ� XLI� HMQIRWMSR�
FIX[IIR� XLVII� X]TIW�� WQEPP� IUYEP� XS� ��
WUQ����QIHMYQ���WUQ�ERH�FMK���WUQ��EW�
illustrated in Figure 5.
2S[� XLI� IWXMQEXI� GER� FI� TVMRXIH� MR� E�
WYQQEV]� WLIIX�� -R� XLMW� [E]�� XLVSYKL�
WMQTPI�WXITW�SR�SRI�WMHI��XLI�GPMIRX�YWIV�
LEW� GSRƼKYVIH� LMW� LSQI�ERH� UYERXMƼIH�
the cost, on the other hand the designer 
ERH�SV� XLI�QERYJEGXYVIV� LEW�� MR� E� GPIEV�
ERH� HSGYQIRXIH�QERRIV�� ORS[PIHKI� SJ�
XLI�I\EGX�RIIHW�SJ�XLI�GPMIRX�YWIV�

()7'6-48-32�3*�8,)�2>)&�
6)7-()28-%0�&9-0(-2+�%7�%6)7908�
3*�8,)�+9-()(�()7-+2

8LI�GEWI�WXYH]��HIWMKRIH�JVSQ�WGVEXGL��
ERH� GLSWIR� JSV� XLI� TVIWIRX� [SVO� MW� E�
semidetached house, Figure 6. The 
FYMPHMRK� MW� WTVIEH� SZIV� �� ƽSSVW� EFSZI�
KVSYRH�� ERH� GSRWMWXW� SJ� X[S� YRMXW� XLEX�
WLEVI�XLI�GIRXVEP�WTMRI�[EPP��-X�MW�EWWYQIH�
XS�FI�PSGEXIH�MR�XLI�TVSZMRGI�SJ�8VIZMWS��
8LI� FEWMG� HMQIRWMSREP� HEXE� SJ� XLI�
FYMPHMRK�ERH�XLI�VSSQW�EVI�WYQQEVM^IH�
below. Altitude 6 meter. above sea level, 
MR�XLI�GPMQEXI�^SRI�)�
3R� XLI� KVSYRH� ƽSSV� XLIVI� EVI� TSVGL��
garage and laundry room and the 
JSPPS[MRK�IRZMVSRQIRXEP�YRMXW��IRXVERGI��
living room, kitchen, hallway, bathroom.
3R�XLI�ƼVWX�ƽSSV�XLIVI�EVI�XLI�JSPPS[MRK�
IRZMVSRQIRXEP�YRMXW��LEPP[E]��X[S�HSYFPI�
bedrooms, a single bedroom, a walk-in 
closet, a bathroom and a lodge.

,QQRYDWLYH�$SSURDFK�WR�WKH�&RQࢽJXUDWLRQ�RI�6PDUW�
Buildings

R. Paparella, M. Caini
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MODEL IN REINFORCED CONCRETE AND  EPS

)ǠȨǟȨǞǘ (ȨǙȱǚǣǜǘǣǝǞ -ǟȳǥȨ

Load-bearing perimeter wall and wall 
FIX[IIR�LIEXIH�ƁYRLIEXIH�VSSQW

)\XIVREP�TPEWXIV�����QQ
)\XIVREP�)47��������QQ
6IMRJSVGIH�GSRGVIXI�������QQ
-RXIVREP��)47������QQ
4PEWXIVFSEVH�ƼRMWLMRK��������QQ

Load-bearing internal wall between 
heated-unheated rooms

4PEWXIVFSEVH�ƼRMWLMRK��������QQ�
)\XIVREP�)47�������QQ
6IMRJSVGIH�GSRGVIXI�������QQ
-RXIVREP�)47�������QQ�
4PEWXIVFSEVHƼRMWLMRK��������QQ

-RXIVREP�[EPP
4PEWXIVFSEVH�HSYFPI�PE]IV������QQ
Metal and stone wool structure - 75 mm 
4PEWXIVFSEVH�HSYFPI�PE]IV������QQ

Floor on the ground

*PSSV�ƼRMWLMRK������QQ
7GVIIH������QQ
2]PSR�
*SEQ�TSP]WX]VIRI������QQ
-RXIKVEXIH�W]WXIQW�PMKLX[IMKLX�WGVIIH�������QQ
'EWXMRK�GSQTPIXMSR�������QQ
4PEWXMG�-KPʰ�*SVQ[SVO������QQ
0IER�GSRGVIXI�JSYRHEXMSR�����QQ

7PEF�ƽSSV

*PSSV�ƼRMWLMRK������QQ
7GVIIH������QQ
2]PSR
0MKLX[IMKLX�WGVIIH�������QQ
'EWXMRK�GSQTPIXMSR�Ɓ����QQ
%MVƽSSV�WPEF�ƽSSV
MR�GSRGVIXI�ERH�4SP]WX]VIRI�Ɓ�����QQ
1IXEP�WXVYGXYVI��Ɓ����QQ
4PEWXIVFSEVH�WPEF�Ɓ������QQ

6SSƼRK

)P]JSVQE�QIXEP�PE]IV�Ɓ����QQ
1IXEP�WXVYGXYVI�Ɓ����QQ
4SP]YVIXLERI�Ɓ�����QQ
Mineralised wood wool 35 mm
:ETSV�FEVVMIV
;SSHIR�FSEVHW�Ɓ����QQ
;SSHIR�VSSJ�FIEQW

Windows 4:'

Air conditioning ,IEXMRKTYQT���%GGYQYPEXMSR���%89

4LSXSZSPXEMG ��O;T�TLSXSZSPXEMG�W]WXIQ

Electrical )PIGXVMGEPW]WXIQ���%%0�W]WXIQ
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8EFPI����1SHIP�MR�VIMRJSVGIH�GSRGVIXI�ERH�)47
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%ǞȳǠǓǙǣǙ�ǝǦ�ȱǝǞǙǘǚǗȱǘǣǝǞ�ǘȨȱǤǞǣǛǗȨǙ��
ǟȳǘȨǚǣȳǠǙ�ȳǞȰ�ȱǝǟǜǝǞȨǞǘǙ

The construction techniques, materials 
ERH� GSQTSRIRXW� GSRWMHIVIH� JSV� XLI�
�� HIWMKR� QSHIPW� EVI� EREP]^IH�� 8LI�
IZEPYEXMSRW� SR� XLI� GLSMGI� SJ� XLI�
XIGLRSPSKMGEP� TEGOEKIW� EREP]^IH� EVI�
WLS[R��0SEH�FIEVMRK�[EPPW�MR�VIMRJSVGIH�
GSRGVIXI� ERH� )47�� MR� '08� ERH� [SSH�
ƼFIV��MR�FVMGO�ERH�WXSRI�[SSP�

'ǝǞȱǚȨǘȨ�ǟǝȰȨǠ�ǕǣǘǤ�ȰǣǙǜǝǙȳȲǠȨ�
ǦǝǚǟǕǝǚǡ�ǣǞ�)ǜǙ�

8LI� QSHIP� [MXL� VIMRJSVGIH� GSRGVIXI�
bearing walls considers 16 possible 
X]TIW� SJ� [EPP�� 8LI� VIMRJSVGIH� GSRGVIXI�
MW� GEWX� MRXS� )47� JSVQ[SVO�� [LMGL� EGX�
EW� FSXL� E� JSVQ[SVO� ERH� ER� MRWYPEXMRK�
PE]IV�� 8LI� XLMGORIWW� SJ� XLI� MRXIVREP�
MRWYPEXMRK� PE]IV� MR� )47� MW� ��� QQ�� XLI�
I\XIVREP� MRWYPEXMRK� PE]IV� TVSZMHIW� XLI�
JSPPS[MRK� TSWWMFPI� XLMGORIWWIW�� ��� ��
��� �� ���� �� ���� ?QQA�� *SV� VIMRJSVGIH�
GSRGVIXI��XLI�I\TIGXIH�XLMGORIWWIW�EVI��
����������������������?QQA��'SRWMHIVMRK�
the minimum transmittance value equal 
XS� ����� ;� �� Q�/� EW� JSVIWIIR� F]� XLI�
(�1�� ����������� JSV� FYMPHMRKW� MR� FERH�
)� SJ� XLI� ]IEV� ������ EPP� XLI� [EPPW� EVI�
GSQTPMERX��8LI�R>)&�WXVEXMKVETL]�SJ�XLI�
TVSNIGX� MW�WLS[R�MR�XEFPI����%W�VIKEVHW�
XLI�I\XIVREP�XLMGORIWW�SJ�)47�MRWYPEXMSR��
MX�[EW�HIGMHIH�XS�YWI�XLI������GQ�SRI�
JSV�FSXL�XLI�I\XIVREP�[EPPW�ERH�FIX[IIR�
the heated and non-heated rooms. For 
XLI� WTMRI� [EPP� PSGEXIH� FIX[IIR� XLI� ��
KEVEKIW� �KVSYRH� ƽSSV
� ERH� FIX[IIR�
XLI�X[S�FIHVSSQW��ƼVWX�ƽSSV
�XLIVI�EVI�
TVSZMHIH�GSEXW�SJ�����GQ�SR�FSXL�WMHIW�
because between environments that 
have the same temperature does not 
SGGYV�LIEX�I\GLERKI�

;ȳǠǠ�ǣǞ�'ǚǝǙǙ�0ȳǟǣǞȳǘȨȰ�8ǣǟȲȨǚ�ȳǞȰ�
ǕǝǝȰ�ǦǣȲȨǚ

The model provides the supporting 
WXVYGXYVI� MR� '08� XLEX� GER� ZEV]� MR�
XLMGORIWW� ERH� XLI� PE]IV� SJ� MRWYPEXMSR�
MR� [SSH� ƼFIV� XLEX� GER� ZEV]� MR� HIRWMX]�
and thickness. The package has been 
WXYHMIH�ZEVMIW�[MXL�XLI�XLMGORIWW�SJ�XLI�

layers, at steady state and at periodic 
W]WXIQ�WXEFMPM^IH�� XS�GLIGO� MJ� XLIVI�EVI�
TLIRSQIRE�SJ�WYTIVƼGMEP�SV� MRXIVWXMXMEP�
GSRHIRWEXMSR� ERH� MX� LEW� FIIR� ZIVMƼIH�
that the optimal solution is  that that 
JSVIWIIW�JSV�IZIV]�XIGLRMGEP�IPIQIRX�XLI�
JSPPS[MRK�WXVEXMKVETL]�

• 0SEH�FIEVMRK� TIVMQIXIV� [EPP��
)\XIVREP�TPEWXIV�����QQ��,EVH�[SSH�
ƼFIV�������QQ��;SSH�ƼFIV������QQ��
'08�������QQ��%GSYWXMG�[SSH�ƼFIV��
Ɓ� ���QQ��4PEWXIVFSEVH� ƼRMWLMRK� ��
�����QQ�

• Load-bearing internal wall 
FIX[IIR� LIEXIH�YRLIEXIH� VSSQW��
4PEWXIVFSEVH� ƼRMWLMRK� �� ����� QQ��
%GSYWXMG�[SSH�ƼFIV�Ɓ����QQ��'08���
����QQ��%GSYWXMG�[SSH�ƼFIV�Ɓ����
QQ�� 4PEWXIVFSEVH� ƼRMWLMRK� �� �����
QQ�

• -RXIVREP� [EPP�� 4PEWXIVFSEVH� HSYFPI�
PE]IV������QQ��1IXEP�ERH�WXSRI�[SSP�
WXVYGXYVI� �� ��� QQ�� 4PEWXIVFSEVH�
HSYFPI�PE]IV������QQ

• *PSSV�SR�XLI�KVSYRH��*PSSV�ƼRMWLMRK�
�� ���QQ�� 7GVIIH� �� ���QQ��2]PSR��
*SEQ� TSP]WX]VIRI� �� ��� QQ��
-RXIKVEXIH� W]WXIQW� PMKLX[IMKLX�
WGVIIH� �� ���� QQ�� 'EWXMRK�
GSQTPIXMSR� �� ����QQ��4PEWXMG� -KPʰ�
*SVQ[SVO������QQ��0IER�GSRGVIXI�
JSYRHEXMSR�����QQ�

• 7PEF�ƽSSV��*PSSV�ƼRMWLMRK������QQ��
7GVIIH������QQ��2]PSR��0MKLX[IMKLX�
WGVIIH�������Q��%GSYWXMG�GPEHHMRK��
'08� PSEH�FIEVMRK� WPEF� ƽSSV� Ɓ� ����
QQ�� 1IXEP� WXVYGXYVI� Ɓ� ��� QQ��
4PEWXIVFSEVH�WPEF�Ɓ������QQ�

• 6SSƼRK�� )P]JSVQE� QIXEP� PE]IV�
Ɓ� ��� QQ�� 1IXEP� WXVYGXYVI� Ɓ� ���
QQ�� 4SP]YVIXLERI� Ɓ� ���� QQ��
1MRIVEPMWIH� [SSH� [SSP� ��� QQ��
:ETSV�FEVVMIV��;SSHIR�FSEVHW�Ɓ����
QQ��;SSHIR�VSSJ�FIEQW�

8LMW� WXVEXMKVETL]� MW� STXMQEP� JSV�
XVERWQMXXERGI��������;���Qs/
��JSV�[MRXIV�
GSQJSVX� ������ ;� �� Qs/
�� JSV� WYQQIV�
GSQJSVX� FIMRK� XLI� HIGVIEWI� JEGXSV� SJ�
������ERH�E�XMQI�HMWTPEGIQIRX�IUYEP�XS�
���LSYVW��%PWS�XLI�EGSYWXMG�GSQJSVX� MW�
STXMQEP��LEZMRK�E�WSYRHTVSSƼRK�TS[IV�
SJ� ����� H&�� 8LMW� WXVEXMKVETL]� MW� EPWS�
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*MKYVI����GEWI�WXYH]�TVSNIGX�W]WXIQW�WGLIQI
Figure 8: AAL system scheme
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used in design between the heated and 
unheated rooms (between living room 
and garage

;ȳǠǠ�ǣǞ�Ȳǚǣȱǡ�ȳǞȰ�ǙǘǝǞȨ�ǕȳǠǠ

The model provides the load bearing 
WXVYGXYVI� MR� 4SVSXSR� &VMGO�� VIGXMƼIH��
which can vary in thickness and thermal 
MRWYPEXMSR� MR� WXSRI� [SSP� IUYEP� ��� GQ��
8LI� JSPPS[MRK� GEWIW� EVI� GSRWMHIVIH��
4SVSXSR������WXSRI�[SSP���4SVSXSR�����
4SVSXSR� ���� WXSRI� [SSP�� 4SVSXSR� ����
4SVSXSR� ���� 4SVSXSR� ���� 8LI� TSXIRXMEP�
SJ�XLI�FVMGO�[EPPW�[MXLSYX�MRWYPEXMSR�[EW�
also evaluated. 

8,)� -278%00%8-327� 3*� 8,)� '%7)�
789(=�463.)'8

8LI�FYMPHMRK�MR�R>)&�TVSNIGX�MW�GSQTSWIH�
SJ�XLI�JSPPS[MRK�W]WXIQW��%MV�8VIEXQIRX�
9RMX��,IEX�4YQT��4LSXSZSPXEMG��-RHYGXMSR�
GSSOIV�� %QFMIRX� %WWMWXIH� 0MZMRK� �%%0
�
Kit. The heat pump is equipped with 
ER�I\XIVREP�QSRSFPSGO��[MXL� X[S�TMTIW�
�WYTTP]� ERH� VIXYVR
� GSRRIGXIH� XS� X[S�
EGGYQYPEXMSRW��E�XS[IV�SJ����PX�ERH�����
PX
� PSGEXIH� MR� XLI� XIGLRMGEP� VSSQ�� 8LI�
lower accumulation is the accumulation 
SJ�LSX���GSPH��[EXIV�EX����q�'� MR�[MRXIV�
ERH�EX���q�'�MR�WYQQIV
��XLI�YTTIV�SRI�
provides domestic hot water with a 
GETEGMX]�SJ�����PX��8LI�PS[IV���PX�WXSVEKI�

tank is equipped with a circulation pump 
XLEX�EPPS[W�LSX���GSPH�[EXIV�XS�FI�WIRX�XS�
XLI�%89��%MV�8VIEXQIRX�9RMX
��XLVSYKLSYX�
XLI� FYMPHMRK� �ƼVWX� ƽSSV� ERH� KVSYRH�
ƽSSV
�� 8LI� LIEX� TYQT� LEW� E� GETEGMX]�
SJ���XLIVQEP�OMPS[EXXW��M�I������O;��L�JSV�
LIEXMRK�ERH�E�TS[IV�SJ���O;�JSV�GSSPMRK��
During the design phase it is necessary 
to make sure that these powers are 
LMKLIV� XLER� XLI� VIUYMVIQIRXW� MR� O;�SJ�
XLI� RIX� VIUYMVIQIRXW� SJ� XLI� W]WXIQW�
VIUYIWXIH� F]� XLI� YWIV�� EW� WTIGMƼIH� F]�
XLI� GEPGYPEXMSR� WSJX[EVI�� 8LI� TEVX� SJ�
KIRIVEXMSR� MW� XLIVIJSVI� IRXVYWXIH� XS�
the heat pump, which is equipped with 
�� OIXXPIW�� *VSQ� XLIVI� XLI� TMTIW� XLEX�
connect to the air-conditioning terminals 
depart. The smaller air handling unit can 
TVSGIWW�����Q3�L�SJ�EMV��XLI�PEVKIV�SRI�
GER�XVIEX������Qt��L�MR�XLI�WYTTP]��8LI�
system scheme is shown in Figure 7.
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%1&-)28�%77-78)(�0-:-2+��%%0
�
463.)'8

8LI� TVSNIGX� SJ� XLI� R>)&� GEWI� WXYH]�
JSVIWIIW�XLI�%%0�W]WXIQ��-X�MW�GEPMFVEXIH�
according to user needs and aims to 
WMQTPMJ]� XLI� QEREKIQIRX� SJ� XLI� LSQI�
HMKMXEPP]��MR�SVHIV�XS�SJJIV�E�JVMIRHP]�WIVZMGI�
XS� XLI� YWIV��8LIVIJSVI�� EGGSVHMRK� XS� XLI�
YWIV�W�GLSMGIW��*MKYVI���� XLI�ETTVSTVMEXI�
terminals will be installed. Building 
%YXSQEXMSR� SJJIVW� XLI� FYMPHMRK� XLI�
JSPPS[MRK�JYRGXMSREPMXMIW�

• :MHIS� WYVZIMPPERGI�%RXM�MRXVYWMSR�� MR�
SVHIV�XS�WEXMWJ]�XLI�RIIH�JSV�WIGYVMX]��
the AAL system can be connected 
to cameras and sensors placed in 
WXVEXIKMG�TSWMXMSRW�SJ�XLI�LSYWI�

• 0MKLXMRK�� XLI� %%0� QEREKIW� XLI�
PMKLXMRK�W]WXIQ�SJ�XLI�LSYWI��KMZMRK�
the user the possibility to choose 
[LMGL� PMKLXMRK� Ƽ\XYVIW� XS� XYVR� SR�
SJJ��32�3**
��XS�GLSSWI�XLI�PMKLXMRK�
XMQIW��ERH�XLI�MRXIRWMX]��JYRGXMSR�SJ�
HMQQMRK
�

• 8LIVQSVIKYPEXMSR�� JVSQ� XLI�
%%0� XSYGL� ERH� JVSQ� XLI� VIQSXI�
application, it is possible to manage 
the temperature and humidity in 
IEGL� XLIVQEP� ^SRI� SJ� XLI� FYMPHMRK��
%PWS� MR� XLMW� GEWI� XLI� SR�SJJ� XMQI�
GER� FI� TVSKVEQQIH�� -R� XLI�
XLIVQSVIKYPEXMSR�JYRGXMSR��QIIXMRKW�
were held between the suppliers to 
understand what protocol to use in 
the communication between the 
home automation system and the 
air conditioning system.

• )RIVK]� WEZMRK�� XLI� QEREKIQIRX�
SJ� PMKLXMRK� Ƽ\XYVIW�� ERH� XLI� EMV�
GSRHMXMSRMRK� W]WXIQ� EPPS[W� JSV�
energy savings. The dimming 
JYRGXMSR� MR� TEVXMGYPEV� EPPS[W� XLI�
MRXIRWMX]�SJ�XLI�PMKLXW�XS�FI�HMQQIH�
EGGSVHMRK� XS� XLI� PMKLX� GSQJSVX�
already present in natural lighting 
IRZMVSRQIRXW�� 'SRWYQTXMSR� MW�
QSRMXSVIH� F]� XLI� 0SEH� 'SRXVSP�
JYRGXMSR�

• 1SXSVM^EXMSR�� XLMW� JIEXYVI� EPPS[W�
EYXSQEXMG�GSRXVSP�SJ�FPMRHW��WLYXXIVW��
:IRIXMER�FPMRHW��KEXIW�ERH�[MRHS[W��
-R�QSWX�GEWIW�MX�GER�FI�YWIH�MJ�YWIVW�
are elderly or with motor disabilities. 
-R� XLI�GEWI�SJ�R>)&�[MXL� ZIV]�LMKL�
IRIVK]� IƾGMIRG]�� XLI� EYXSQEXMG�

QSXSVM^EXMSR�KIRIVEXIW�XLI�STIRMRK�
GPSWMRK�SJ�GIVXEMR�[MRHS[W�XS�GVIEXI�
natural ventilation whenever the 
ambient operating temperature 
I\GIIHW�XLI�GSQJSVX�XIQTIVEXYVI�

• %YHMS� �� :MHIS�� XS� WEXMWJ]� XLI� RIIH�
JSV� IRXIVXEMRQIRX�� MX� MW� TSWWMFPI� XS�
distribute audio and video signals.

• Since the various system 
components, as commonly happens 
MR� TVEGXMGI�� GSQI� JVSQ� HMJJIVIRX�
supplier companies, a single AAL 
touch has been studied, able to 
dialogue with all the components 
in order to have a single building 
management. For this purpose, it 
MW� TSWWMFPI� XLI� YWI� SJ� XLI� /SRRI\�
TVSXSGSP��/2<
��-R�JEGX��MX�MW�XLI�ƼVWX�
open building automation standard, 
STIVEXMRK�[MXL�ER�IZIRX�RSXMƼGEXMSR�
logic.

'32'097-327

The present work, shows how it is 
TSWWMFPI� XS�TVSZMHI� XLI�GPMIRX� �YWIV�[MXL�
a smart tool whereby, through an online 
TPEXJSVQ�� WXEVXMRK� JVSQ� XLI� HIƼRMXMSR�
SJ� XLIMV� RIIHW� GSQIW� XS� SYXPMRI� XLI�
JYXYVI� LMKL�TIVJSVQERGI� FYMPHMRK�� FSXL�
JYRGXMSREP� �WTEXMEP�� IRZMVSRQIRXEP� ERH�
technological, as well as its cost. A 
VSYXI�LEW�FIIR�HIWMKRIH�XLEX�XLI�GPMIRX�
YWIV� GER� GEVV]� SYX� MRHITIRHIRXP]� JSV�
subsequent steps. The consequences 
SJ� XLMW� ETTVSEGL� EVI� QERMJSPH�� *MVWX� SJ�
EPP�� MX� GSRXVMFYXIW� XS� QEOMRK� XLI� GPMIRX�
YWIV�E[EVI�SJ�XLI�EHZERGIH�XIGLRSPSKMIW�
that will be installed in the building work, 
E� JYRHEQIRXEP� WXIT� JSV� XLI�STXMQEP�YWI�
SJ� XLI�WEQI�HYVMRK�STIVEXMSR��7IGSRHP]��
this approach helps to make the planning 
ERH� I\IGYXMSR� TLEWI� WLSVXIV�� XLEROW� XS�
XLI� JEGX� XLEX�QYGL�SJ� XLI� XIGLRSPSKMGEP�
HIWMKR�ERH�ZIVMƼGEXMSR�SJ�XLI�WEQI�LEW�
been carried out upstream, with the 
STXMQM^EXMSR�SJ�XLI�TVSGIWW�ERH�XLIVIJSVI�
[MXL� XLI� VIHYGXMSR�SJ� GSWXW�SJ� XLI�[SVO�
EKEMRWX�E�LMKL�UYEPMX]�SJ� XLI�WEQI��8LI�
JYXYVI� HIZIPSTQIRX� SJ� XLI� VIWIEVGL� PMIW�
MR� XLI� JYVXLIV� MQTPIQIRXEXMSR� SJ� XLMW�
ETTVSEGL�FSXL�MR�XLI�SRPMRI�MRXIVJEGI�ERH�
MR�XLI�MRXIVSTIVEFMPMX]�SJ�XLI�&-1�WSJX[EVI�
used.
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