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OQwt QDt=Q=B C}ty= w ẁv =@ ?U=vDt "Ov=s}_vD p@=k =yxO=O C@F |=Q@ |v=tR |=ys=o
|=ys=o |OQwt |xar=]t u}= QO "OQm s}_vD =Q |v=tR |=ys=o u=wD|t |Q}oxR=Ov=
xOW s}_vD |}xk}kO GvB |v=tR pY=wi =@ |O=a Cr=L QO xO=O C@F |=Q@ |v=tR
Rw=HD R=Ht Q=Okt R= xOW |Q}oxR=Ov= |]}Lt |=yR=o Q=Okt xm |DQwY QO =t= "CU=
?=NDv= p}rO "OQ}PB|t CQwY |}x}v=F wO |v=tR pY=wi =@ =yxO=O C@F 'Ovm =O}B
=@ DHT22 QoTL QO =yQDt=Q=B |Q}oxR=Ov= |v=tR |=ys=o xm CU= u}= x}v=F wO
u} QDW}@ xH}Dv QO "CU= |}x}v=Fl} pY=wi =@ MQ2 QoTL w |}x}v=FwO pY=wi
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|=yQDt=Q=B R=Ht OwOL 'xOW |Q}oxR=Ov= |=yxO=O Q@ xwqa xO=O x=o}=B QO
Q=Okt xm Ov=xDiQo Q=Qk xv=o =OH pwOH QO R=Ht OwOL "CU= xOy=Wt p@=k |]}Lt
C}ty= R�=L CyH u}= R= Q@ Q=m \UwD =yv; Q=Okt Q}}eD "CU= |vOW s}_vD =yv;

"u=tDN=U |=yQDt=Q=B R=Ht Q}O=kt "2 pwOH
QO xOW pQDvm p=tQv OL OL=w QDt=Q=B|OQwt |xar=]t

xr@ 18�25 0C =tO
xr@ 50�90 � C@ w]Q
xr@ < 20 ppm u@ QmO}Um =wvt
Q}N < 8000 ppm u@ QmO}Um =|O
Q}N < 10 LEL u=Dt
Q}N � 300 lx |}=vWwQ
xr@ < 10 ppm `}=t R=o
xr@ < 10 ppm OwO
Q}N � 70 �RwQ�
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"Property |xv=@ R QO QoTL |=yxO=O V}=tv "4 pmW

xDiQo Q_v QO pOt V}=t}B w C} Q}Ot |=Q@ 'CU= BIM G}=Q |=yQ=R@= R= |m}
w |]}Lt |=yR=o |Q}oxR=Ov= Qw_vtx@ MQ2 QoTL R= xar=]t u}= QO "OW
xO=iDU= |}=tO V}=U; w C@ w]Q '=tO |Q}oxR=Ov= Qw_vtx@ DHT22 QoTL
w ?U=vt CkO 'uOw@ TQDUO QO =yQoTL u}= ?=NDv= p}rO "CU= xOW
xm |}=yQDt=Q=B R= s=Om Qy |=Q@ R=Ht Q}O=kt "CU= xOw@ =yv; uOw@ xv} Rysm
u}= "Ov=xOW XNWt 2 pwOH QO 'OvDUy |Q}oxR=Ov= p@=k =yQoTL \UwD
=D CU= xOW h} QaD =yQDt=Q=B R= s=Om Qy |=Q@ ?wr]t OL u=wvax@ Q}O=kt
CQwY xOW u}}aD R=Ht OwOL w QoTL |xOW C@F |=yxO=O u}@ xU}=kt

"OQ}PB
CQwYx@ QoTL |=yxO=O 'BIM pOt w xO=O x=o}=B u}@ \=@DQ= |Q=QkQ@ =@
QO =yxO=O u}= |R=U|QY@ "OvwW|t |v=UQRwQx@ BIM pOt QO s=ovy@ w Q=mOwN
'=yQoTL \UwD xOW |Q}oxR=Ov= |=yxO=O "1 %CU= Q}PBu=mt= CQwY wO x@ pOt
OQwt p}yUD |wQ Q@ l}rm =@ "�4 pmW� Ov=xOW xi=[= Property xQHvB QO
=@ C=aq]= u}= "OwW|t xO=O V}=tv xQHvB u}= QO u; x@ \w@ Qt C=aq]= 'Q_v
pOt x@ |Q@ Q=m |m}i=Qo \@=Q "2 "OvwW|t |v=UQRwQx@ 'xOW u}}aD |v=tR |=ys=o
u}= QO Q=mOwN w s=ovy@ CQwYx@ hrDNt C=aq]= "�5 pmW� CU= xOW xi=[=
QoTL \UwD xm |irDNt C=aq]= xrLQt u}= QO "OvwW|t |R=U|QY@ xQHvB
K]U R= u=tDN=U Cq}yUD Q}Ot =D OvwW|t xO=O V}=tv \ki 'Ov=xOW |Q}oxR=Ov=
|xQHvB QO xOW xO=O Q=Qk |=yQ=R@= j} Q] R= Ov=wD|t Q@ Q=m "OW=@ `r]t OQmrta
u=tDN=U 44j]=vt w =yOL=w 'C=k@] '|v=tDN=U |=ylwr@ u}@ 'Q@ Q=m |m}i=Qo\@=Q
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"OvQ}o|t Q=Qk sHUvt w xJQ=Bm} CQwYx@ BIM pOt

x@ 'pmWt `iQ |=Q@ R=}v OQwt C=aq]= sy 'pmWt |@=} RQ= w |}=U=vW sy �
"OwW|t =}yt BIM pOt QDU@ QO xJQ=Bm} w sHUvt CQwY

CQwY x@ 'xOW |Qw;`tH C=aq]= T=U= Q@ u=tDN=U OQmrta K]U VR=OQB �
"OQ}o|t CQwY |v=Uv= pt=a Cr=NO uwO@ w Q=mOwN

u=tDN=U Cq}yUD C} Q}Ot |=Q@ |awvDt |xOW |R=U|Q=HD |=ysDU}U
w |QDQ@ "CU= BMS '=ysDU}U u}= u} QDpt=m w u} QDOt=Q=m R= |m} "OvQ=O OwHw

%xm CU= u}= BMS sDU}U x@ C@Uv |O=yvW}B ?wJQ=J R}=tD xHw
"OQ=O R=}v |QDtm C=R}yHD x@ w CU= QDu=RQ= ?D=Qt x@ u; |R=UxO=}B |xv} Ry ��
K]U =t= 'OvQ=O |Oa@xU V}=tv C}r@=k BMS sDU}U |Q=Ri=sQv |=yQDU@ ��
V}=tv |=yQ=Ri=sQv R= QD=Qi Q=}U@ BIM |Oa@xU pOt 46|=yC}r@=k w C=}�RH

"CU= BMS |Oa@xU
QO =t= &CU= Q}PBu=mt= pmWt |}=U=vW \ki BMS |=yQ=Ri=sQv j} Q] R= ��
pmWt `iQ Qw_vtx@ xm |D=aq]= 'pmWt |}=U=vW R= Oa@ |O=yvW}B ?wJQ=J
QO BIM pOt j} Q] R= 'x_Lr QO w sHUvt 'xJQ=Bm} CQwYx@ CU= R=}v OQwt
|DWv 'BMS sDU}U |=yQ=Ri=sQv \UwD xm |DQwY QO ,qFt "OvQ=O Q=Qk TQDUO
w |Dv=Q=o u=tR COt '=yxrwr |}=tv=H xWkv pFt |D=aq]= 'OW |}=U=vW =yxrwr
|}=U=vW R= Oa@ |O=yvW}B ?wJQ=J QO =t= "CU}v |}=U=vW p@=k xrwr TvH
R= x_Lr u=ty QO w xJQ=Bm} w sHUvt CQwY x@ C=aq]= u}= s=tD '|@=QN

"OvQ=O Q=Qk TQDUO QO BIM pOt j} Q]
Q@ Q=m xm OQm xQ=W= OQwt u}= x@ u=wD|t |O=yvW}B ?wJQ=J |=yC}OwOLt R=
QO Q=Ri=sQv u}= x@ |UQDUO "OW=@ Q=OQwNQ@ xv=}=Q x@ C@Uv |}=OD@= Vv=O R= O}=@ u;
|xv}tR u=wvax@ xm CU= Q}PBu=mt= |YNW |xv=}=Q j} Q] R= \ki ?wJQ=J u}=
u; Ovv=t |}=yQ=R@= w OvtWwy x=Qty uirD j} Q] R= =Q Qt= u}= u=wD|t xOv}; |D=k}kLD

"OQm QU}t

|Q}oxH}Dv "6
|Q}oxR=Ov= p@=k =yQoTL j} Q] R= u=tDN=U |ak=w \}=QW w OQmrta C}a[w
|Q}PBh=]av= w |Q=mty C}r@=k '|OvtWwy R= |Q=OQwNQ@ p}rOx@ BIM "CU=
QoTL |=yxO=O s=eO= =@ "Ovm|t sy=Qi =Q C=aq]= u}= C} Q}Ot |=Q@ |QDU@
w V}=B '|R=U|QY@ =Q u=tDN=U OQmrta C}a[w u=wD|t 'BIM pOt w
|}=U=vW '|Q=Q][= OQ=wt C} Q}Ot Q}_v |OQ=wt x@ QHvt Qt= u}= "OQm VR=OQB
Cq}yUD QDq=@ |yOR=@ 'u=tDN=U QO u=v}t]= C}r@=k V}=Ri= '=y|@=QN s=ovyOwR
CQwYx@ O}=@ xm |}=yO}OR=@ xm CU= u}= s=eO= u}= Qo}O C} Rt "OwW|t u=tDN=U
CQwYx@ ?wJQ=J u}= QO 'OQ}PB CQwY Cq}yUD xwQo \UwD |DUO w |}xQwO
u}= |O=yvW}B ?wJQ=J |=yOQw=DUO Qo}O R= "OvwW|t V}=B s=ovy@ w Q=mOwN
Mi-2016 xO=O x=o}=B QO XNWt |v=tR |=ys=o =@ QoTL |=yxO=O xm CU=
=yQoTL |xOWC@F C=aq]= R= "CU= xOW |R=UxQ}NPcrosoft Access

"BIM pOt QO pmWt pLt |R=U|QY@ "7 pmW

VwNDUO CU= umtt |]}Lt ?wr]t |=tO Q=Okt p=U pw] QO )qFt xm CU=
u}}aD p=U hrDNt pwYi QO =Q =tO R=Ht OL Ov=wD|t Q@ Q=m xH}Dv QO "OwW |D=Q}}eD
|=yQDt=Q=B |Q}oxR=Ov= j} Q] R= =Q u=tDN=U OQmrta K]U =yQoTL "Ovm xOy=Wt w
xO=O x=o}=B x@ =Q xOW C@F |=yxO=O TBU w Ovvm|t |Q}oxR=Ov= u=tDN=U hrDNt
C=aq]= xm pOt R= |WN@ w xO=O x=o}=B hrDNt C=aq]= u}@ "Ovvm|t p=UQ=
'CQwY u}= x@ " CU= xOW Q=QkQ@ \=@DQ= API Om j} Q] R= CU= \w@ Qt u; x@
|=yxO=O w CU= xOQm =O}B X=YDN= u=tDN=U Cq}yUD R= |m} x@ QoTL Qy
MQ2 QoTL "CU= xOW xO=O C@Uv p}yUD u; x@ QoTL u; \UwD xOWC@F
QoTL |=yxO=O "CU= xOQm =O}B X=YDN= pw= |xk@] QO `k=w ut}Wv j=D= x@
xm |DQwY QO "CU= xOW VR=OQB w p}rLD pOt x@ xOW xi=[= xvwRi= j} Q] R=
Q=Qk R=Ht |xOwOLt QO Q_v OQwt p}yUD x@ xOW xO=O X=YDN= |xO=O Q=Okt
u; QO xm |rLt 'u=tDN=U Cq}yUD Q}Ot x@ Q=OWy s=e}B |x�=Q= ut[ 'OQ}ov
CU= |Dr=L Qov=}@ 7 pmW "OwW|t XNWt pOt QO 'CU= xO=O MQ pmWt
QO "CU= xOQm Rw=HD R=Ht OL R= ut}Wv |=[i QO u@ QmO}Um = wvt R=o Q=Okt xm
QO RtQk nvQ =@ Q_v OQwt j=D= 'pOt |=yCtUk Q}=U C}i=iW Vy=m ut[ xH}Dv
CQwY u=tDN=U Cq}yUD s}D \UwD ?U=vDt s=Ok= =D CU= xOW XNWt pOt

"OQ}PB

EL@ "5
CavY CtON QO |vwo =vwo h=Oy= =@ BIM w QoTL Q}_v |irDNt |=yQ=R@= xRwQt=
QO "OvQ=O |}=yC}OwOLt w =yC}r@=k =yQ=R@= u}= R= s=Om Qy "OvQ=O OwHw CN=U
u}= `iQ ut[ 'BIM w QoTL s=eO= j} Q] R= xm CU= xOW VqD VywSB u}=
O=H}= u=tDN=U C} Q}Ot |=Q@ |O}OH |=yC}r@=k '|}=Ri=sy j} Q] R= =yC}OwOLt
|=yC} Rt |O=yvW}B ?wJQ=J "OwW u=tDN=U OQmrta K]U |=kDQ= x@ QHvt xm OwW

%OQ=O =Q Q} R
OwW|t p=@vO xm |i=Oy= x@ xDU@ xm |vat u}= x@ &CU= Q=OQwNQ@ |Q}PBh=]av= R= �

"OQm VR=OQB u; j} Q] R= =Q u=tDN=U QO hrDNt |=yQDt=Q=B u=wD|t
QO =yQoTL \UwD xOW|Q}oxR=Ov= |=yxO=O xm CU= OvtxQy@ xO=O x=o}=B l} R= �

"OwW|t |R=UxQ}NP u;
"CU= u}}=B sDU}U u}= |R=UxO=}B |xv} Ry �
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QoTL QO xOW|R=UxQ}NP |=yxO=O u}=Q@=v@ "CU= |r@k |xOW C@F |=yxO=O
pwtat Qw]x@ CBR sDU}U "OW=@ xOvvmltm CBR |=yOv}=Qi p}mWD QO Ov=wD|t
=@ x@=Wt |r@k OQ=wt |wHwCUH "2 'OwHwt pmWtC}a[w |}=U=vW "1 %T=U= Q@
|@=} RQ= "4 'OwHwt pmWt pL Qw_vt x@ OQwt u} QDx@=Wt|@=} R=@ "3 'xO=O MQ pmWt
xOW pY=L |x@ QHD R= |Q}oO=} =@ sDU}U |v=UQ RwQx@ "5 w xOW x�=Q= pL x=Q uOQm
|vwmUt |Q@ Q=m =@ xk@]wO u=tDN=U l} QO |O=yvW}B ?wJQ=J "Ovm|t pta
|=ys=o =@ QoTL |=yxO=O |OQwt |xar=]t u}= QO "OW |HvUQ=@Da= w |R=UxO=}B
|R=U|QY@ ut[ "OW |R=UxJQ=Bm} BIM pOt =@ CU= s}_vD p@=k xm |v=tR
O=H}= |Q@ Q=m \@=Q QO |]}Lt |=yR=o w =tO Q}_v u=tDN=U hrDNt |=yQDt=Q=B
VR=OQB API Om R= xO=iDU= =@ =yxO=O u}= 'Property |xv=@ R w pOt QO xOW
'OW=@ xDW=Ov Q=Qk R=Ht |xOwOLt QO xOWC@F |xO=O Q=Okt xm |DQwY QO =D OvOW
V}=B `k=w QO "OwW|t |R=U|QY@ pOt QO pmWt ẁv w pLt 'Q=OWy sqa= ut[

"OwW|t u=tDN=U OQmrta K]U |=kDQ= x@ QHvt R=HtQ}e w |O=aQ}e |=yxO=O

QmWD w Q}OkD
hrDNt pL=Qt QO 'u=QyD x=oWv=O QO =UwvmD |xaUwD w j}kLD RmQt |=yC}=tL R=

"OwW|t QmWD w |v=OQOk VywSB u}=

pqODU= |=yOv}=Qi p}mWD w |U} wvVQ=Ro 'p}rLD QO u=wD|t xO=O x=o}=B QO
?wJQ=J u}= QO BIM R= xO=iDU= C} Rt "OQm xO=iDU= �CBR� OQwt Q@|vD@t
Q=JO xm |rLt w u=tDN=U C}a[w |R=U|QY@ w V}=tv Q@xwqa xm CU= u}=
w =yhm QO =yxrwr |}=tv=H Q}_v |irDNt C=aq]= u=wD|t 'CU= xOW |@=QN
ptar=QwDUO 'GwQN w OwQw |=yQ}Ut '|v=WvVD; |=yQ}W |Q}oQ=Qk pLt '=yQ=w}O
G=QNDU= pOt R= =Q |Dv=Q=o u=tR COt w C=R}yHD |Q=Oyov =@ \@DQt |=y

"OQm
QO Q=mOwN w s=ovy@ CQwYx@ =yQoTL |=yxO=O |O=yvW}B ?wJQ=J QO
|N} Q=D |=yxO=O "OvwW|t |R=UxQ}NPMicrosoft Access 2016 |xO=O x=o}=B
pwOH Q}_v|}=yVwQ =@ =yxO=O p}rLD u; OQ@ Q=m u} QDsyt "OvQ=O|irDNt |=yOQ@ Q=m
x@ 'xOW xQ}NP |=yxO=O p}rLD "CU= 49|OQmrta \w]N '48=yQ=}at '47O=LD=
|Q}oV}B w u=tDN=U C=R}yHD |@=QN ẁkw |v}@V}B 'Q=QmDQB |=y|@=QN |}=U=vW
Qw_vt x@ xOW C@F |=yxO=O "Ovm ltm Ov=wD|t xQ_DvtQ}e |=y|@=QN ẁkw R=
|@=} R=@ T=U= Q@ |yOVQ=Ro R= "OvQ}o Q=Qk xO=iDU= OQwt Ovv=wD|t |yOVQ=Ro
OvtxQy@ =yOQ=Ov=DU= w =yxt=vu}}; |=yxOvyO xaUwD 'xOW xQ}NP |N} Q=D C=aq]=
|=Q@ |a@vt u=wvax@ =yv; R= xO=iDU= '|N} Q=D |=yxO=O |=yOQ@ Q=m Qo}O R= "OvwW|t
=Q |SQv= |R=Ux}@W R= xOW pY=L G}=Dv "CU= |SQv= |R=Ux}@W G}=Dv |HvUQ=@Da=
|R=Ux}@W G}=Dv xJQy "OQm xU}=kt xOW C@F |ak=w |SQv= hQYt Q=Okt =@ u=wD|t
R= |m} "Ow@ Ovy=wN QDQ@Dat |R=Ux}@W G}=Dv 'OvW=@ QDl}ORv xOW C@F Q}O=kt x@

=yCWwv=B
1. national institute of building sciences (NBS)
2. national institute of standards and technology (NIST)
3. building information modeling (BIM)
4. integration
5. coordinated
6. consistent
7. accessible
8. data base
9. rendering
10. clash detection
11. context
12. construction sequencing
13. phasing
14. international facility management association (IFMA)
15. computerized maintenance management system (CMMS)
16. computer-aided facility management (IWMS)
17. building management system (BMS)
18. integrated workplace management system (IWMS)
19. internet of thing (IOT)
20. tag|t}U |@ |}=U=vW xv=t=U �RFID Q=YDN= x@� |} w}O=Q G=wt= =@ |U=vWR=@ xv=t=U "21

'q=m l} x@ xm ?UJQ@ l} u}@ \=@DQ= |Q=QkQ@ xr}Uw x@ xO=O pO=@D x@ QO=k xm CU=
"CU= �Reader� u=wN R=@ l} w CU= xOW pYDt """ w |W 'R}yHD

22. quick response (QR)
23. building management system (BMS)
24. direct links
25. application performance interfaces
26. write
27. proprietary �le exchange
28. data model exchange public product
29. industry foundation classes (IFC)
"CU= |Q=OQ@xQy@ R=i QO C=aq]= C} Q}Ot w pO=@D Qw_vt x@ OQ=Ov=DU= CtQi l} "30

31. computer aided facility management (CAFM)
32. delay
33. web-base
34. augmented reality
35. federal energy management program
36. energy benchmarking
37. application programming interface (API)
38. feedback
39. user-interface
40. Carbon Monoxide (CO)
41. primary key
42. plugin
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43. property
44. zone
45. switch

|Q}oQOvQ p=Ft "46
47. league tables
48. benchmarks
49. performance lines
50. case-based reasoning (CBR)
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