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1. M&

HEo| MLt AlZol AM LA E 2HHS MZ cl2 2ofs z2te| S&tst g2 x| Alolchlee et al.
2012). ol4X] 2™ Z=(Energy Efficient Building, EEB)2l AAH L} A2 7|& HAES AAH AlSd
vl Of B2 XS0 A=A EHoh AFE9 olHx] 228488 7557 fside M2 2 2ok
of ElE0| L&A ofHX| AlZefolMdut BAS sl DIt Atk HEE2 EEB MAXEL EAMIIE
2 BN ndg Jjest=d ®e AIZFE A&H|stch Bazjanac(001)of mE2H OE2 ¢ ol 7E
o 50% O|Ate| AlZtE 4|5l O AlZE SOlAE ClA| 80% OlAS 7|5t Z&(geometric model) A

of As|gtct HAE2XME2E 2 (Building Information Modelling, BIM)2 EEB A A 2t Alg 2ofolM HE
& (potential solution)E ZHX|11 UAcCt B2 Z oM, EEB HAXSEL E2ATIE

S
ofz] ciyet EHE=zFE2l thEMel HolHzt e =+ Utk olzier M€k AHA XA

r

dES0| AFEAE2l 7o w2t seEY|E st 2E2lE s AUrt

=2 =
2 2ol EEB dAXEY 2A7IE2 Z& BIM HOIEHE S&st
22

ot 3 = ot
2B BM JEZFH FE2E F Hquery : §2 foll et 2F 2P L= T 80, AF)
S sl =lct
ol2{gt BIM F22d HELFEZY sdol= 27t &afo] Aok A ¢ A2 J|Eo Ay =2
Jzfgedol £, JAVAL SQLIE 22 HELH(query)dolES &8ste Aolct shx|gt Ax, S5t A
A ZO0HAEC Community)th F =2 ALZASE slojg olefet Z2aefd o & 283 55st= S st
£ A2 BIMolM E22Y HELH ndsdol oist vE&2 S7HAFIE otE, dFH Z2a2oE2
Ol Zofe| Mutxol zrAHXto| et X[Ao] S, == MA 7S et =&l ofsi7t F&Fst
Ct HSol, AtSADE dHe| EE2H MAE Y5ty flsiM= BEAl BIMe| W7 Hlolgl =2 & O

sl stofofnt st=H|, ol= &%t 7éE%J";'(Ioose—coupling principle, ITE0klA &% =tZME 112{5}0

Zt HEME MAE dF A4 A, AF)o flu=E= 2HE
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HEQRHY IE=EE dhXtS(semi-automatically) 2 2 dMst= “Z& F JHE”(Model View Definition, MVD)

AtEstch of MER J|HolME ALEAZE MEA 2l BIM & ool 7#xet Z232fd Ao E nhet

ok o

Beon

ZeJt gict 2ot #XMez stH = =ZE MVDOIAl Hlole] AF|oKHOIE F+xE=E Helste e
Schema)2t H 2kALSHConstraints) S0 M EFE (front-end)oll M 2AMEICE O Clgez F2H EdP
(Intermediate Representation, IR)7} ® Z&l(0]2] FH|=E o gEje| ZE=, HAF)S 7|He

st= ol 71 =5tod WM E ot opx| 2ol of S7F ¥ F=(R)= BIM HIo[H S22 Ao 7|EtS

Hnooox R

M

Am

M Zzg2l oloje EEDG MNEHQA 3=z Hst=Cl

AFZRE2 370 =23 (Open Source)! BlMserver(Beetz et al. 2010)0ll 7| =8t QueryGenerator2}
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2.1. BIM: Ello]g A7|H2f ofZ2[HO|HE

BIM HlolE= 7|&2| ¥ JiX| id ZFo|lL ZEZ oS0 2osf ZAtE R, ZmEI=o] Hetd
= Act EXPRESS Hlolge Z2HEHZE 10{= ISO 103030 & =0{ UcHPratt, 2005). EXPRESS ¢10l= X
°|(define)7t 7tse MZ OlolE el Z=HM(aspect)e WAIstc &4 78 el Aindustry  Foundation
Classes, IFC)= =Mzl 7iets mFO|X} SEAQ Z21E dole =2 o|chbuildingSMART International
Ltd. 2014a). =2 7 7H=(Model View Definition, MVD)2 AEC AMHollA ™ JIX] 55 AlLlg| 20| of St

met 27 E(exchange requirements)e THIESHZ| IS IFCel XA A AH(subset)E THEIC
)

a]
rok

>

o

M

L

(buildingSMART International Ltd. 2014b). 22 & 7i&(Model View Definition, MVD)E2 MVDXML &4l 2
2 ozadE £ A=, o] A2 22 JF oM “EX oole Aol EME MEo et & 27
2 7™ st (buildingSMART International Ltd. 2014b). Green Building XML (gbXML) 7H&& AF|{ = BIM

2

M EEB EMEFEE ol MES A&stAl st7| sl MA = At (gbXML.org, 2014). gbXML= Cf
gt 370 Z23¥(Open Source)E, && BIM 2 E MES & 48 M S0 SeH=0 2Act
Berlo2t Laat(2010)= BIMZF X837t M EA|AEH(GIS, Geospatial Information Systems)el £&ts o F3
Ct. Chen(2011)2 ZHIY Z[7]of osi X == BIM Z7[gt # ZsiZFol st 7HE X 7] =(Framework)
Bk Kim&@011)2 AA ™ol ek 2t MMEH olsiE M3 = AL ArEd 22l
Al T A= BIM Z|HEe] Al Zt3H(Visualization) =

e ZaiEe BIM Hiolg S{EE o|8st7| fgh 7|&d 7Sd et o|2X 7|E2 HEICE Lius
(2013; 20142 H=E XA zHZIBKM) ZHES MFst7] 26 BME XA A (Knowledge
Management, KM S| . Beetz 5(201)2 BIM Mezl &2l IFC
clolel MHE JHECt Jiang S(012)= olHX] &8 = 2lo|= Alo|Z2S X|¥dt= BIM MHe 2
AEo thst =2l & AL Yus(2013)2 BIM AME{2f OpenStudio Z+el HIOlEf mets &olstA st
1 XEstg = e SEgE WHES Moot BIM4AGeod4= 3D dlH|AOlME AlZE EHA (viewing
environment)ofl IFC Wi2l BIM CIolE{E &&tst?| ¢ls BIM MH{E A S3CtHijazi & 2010). Qis(2012)2
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22. & 24l MEQ

0

Mazairac®l Beetz(2013)= =2 dME 22 HEQRHF 20{(Building Information Model Query Language,
BIMQL)E M otgict BIMQLE IFC &4 el HloleE MY, AM, Aty 25 Det=Act BIMQLE

)
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R I SEE, & 30 Z2OHo|1, Toelg wEstH EMEFUs FHstcke S S0l B2 BIM
HE F&0 z=Zel M S0 et dEMe H22 JhsshA o BIMQLE2 HdUAe2 thest 77

%= =

b ALESEH| A2 EHeZ = ofUch SHX M2 HEQH AH0{2M JAVAR}F Z2 Cr2 diHte ==2
Jef Ao ETt= ch27 AlZEelol Mol A= dojol7| 2ol BE FE ALEXEO0l 53570
£ H|20|] 2=t DaumzZt Borrmann(2014)2 BIMZ et ME & 210{(Query Language for Building
Model, QL4BIM)E 1 o3i Cf,

22 249 YEQF A0(PMQL)E IFC 29 MHZEEH 22 2@ HEQHE ol staie =&
7] AFe| ft=0|cHAdachi 2003). M AESZ PMQL Wel MELH 7/s2 XML dlolEel LdFEo|Ct
XML mid 2 chke Ay 2 (= ZEZ, protocol)(Simple Object Access Protocol, SOAP)2 &l MZ

2
ohe # M2z NH MaE 4 AUch ABXES FCo £E 2UsSsS MY

Information

, da ArAISEZ| Il

= =
PMQLEZ AFSE F ArCt Koonce &(1998)2 EXPRESS MHE F AO(EXPRESS Query Language, EQL)

£ Zeotst Aot ol A XAl EXPRESS 22 Ao ud=zfE HOIEHE =3|st=d

HH Cf2 ARXES MER 2A0{E 1otst= Aol Daas(Data as a Service)& 0|235t0{ H|OlE =
s|E & stedes AMEE st AUch(Dan et al. 2007, Dwivedi and Kulkarni 2008; Truong and Dustdar

2009; Olson 2009). DaaS =2 o|2{gh Hlo|lH FTZFAA AZEQ0oe 45 2EME FXdtzis ME

2 T =(Architecture)2A{, 7| =2| Olo|g| Ao 7|etst HO|EE HMIstAHLE HOlE M3A=0| o o|H
E MM M M AMHE = JAEE SHoHTruong and Dustdar 2009; Cagle 2010).

3.1. T+ =(Architecture)

a7 12 2 o7 MA PxES RoEch MVDE AR 51 HESH @S MM J|S2 MAS
ik 474e) JHEH THLASS AHUOIHE FNOR BAs= AFEEE MEHE(font end), B2t
ES MM, B2+ EY EME J20 SE Y298 2 MMNXolch XS YEeH S MM B

ol = 4TtAZE QAch 1EAlZ2 MEtR = BN 243 822 EXPRESS, mvdXML, JSON 2| &4jo &

= = MVDE otEel & MVDE M350 2 AEZA(ZZIYAOE 7[Hol2 HAS nf, HA=
A3 o| J[AH 0, token stream)2 T ETICt A [MohRo HZAWo=Z LIMX REo Jdags FX LI
H (4228 #=x)

& 7| =(Framework)o| 2H&tE %= Uct
2EHAIR BZF 3 MAMXIIE H

Representation, IR)OICt. O] M4+ MVD =8 MME HEQH IFE 20 7Y,
| SLoj EFX| pke=cCt. (4.2,

oiXjYez SE MELH =

o
of
oln
=)

BI_
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ot
_Ol
N
10
ro
(3]

0=

Z£3517] sl zHstEl IRE2 ol stk
S| XM BIM HlolE 32 Fachhz Ed
UCH MetEel FASHA o] FMeA= A 2 (implementation requirements)t O] Abz(use cases)

=°[ Mg ool =k of EHAA IR AREALe] ol w2t Java, BIMQLOILt QLABIM?F 2 CHE
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MVDe= S&T AtE #dolM ZE HEE deotA Helstyl fal AdA =Y buildingSMART
international® M2 M & of 7L (Information Delivery Manual, IDM)S &gt A =2 =ME o] ALEX}
ST st EMZAM A SHet buildingSMART international(2014b)oll =20 “Zkzke| MVD M2
A2ZELO 35 HASolA Fsk AW XEH2 MIsch’n gl ek MVDER 2 0kdomain)of

et dE=1 BIM Hol8f A7/ Ato[o] o4&

H

=5l 2 MEQA IEE FMSIs Watst HE9
- (=) (=] (=] [=]

rio

=
M(source)22 AtEE = ot FHHez EFZolel MEIHS0l HX MVDE EsSHL dffA5H0d

el AtehSEo st MVD JHEES A ZAolck AEC ®l@3lol # JiX| & Hol&E MVDEol ZXfet

AEC fI¥3lel 7|& XptEg o|8sich= ZHolch
buildingSMART international(2014b)oll 2™ 2 MVDE0o| M= dHi=Z=Jct o|& =M |FC4
Reference View, IFC4 Design Transfer View, IFC2X3 Coordination View, Space Boundary Addon View,

Basic FM Handover View, Structural Analysis View S0| RUCH
/D in'm Cruery Cods in
MVD in v XML I i .
BiM Sarver
Impl1
MVD in Intermediale ntermediaie araet Cruery Code in s "
EXPRESS s Front End |—=|Representation | s|Representaion | C‘:;g'g uery’m | 1ol SOL ! e
(Senarator Optmizer el L e —
B_IMSen';r
Impl2
i Cruery Code in j.
MVDIn JSON | L Banicie L i
<3 1. AHE RE 2 MEoF MM 7S MA>

3.3. Atk 7|

= FoMeE Z2a8 Y A(PUERH A FELE IE HHdE8 =Moict At HY= =20
2

2 P(Program)2 £ El Al2k(specification)SE st 12l

BEOAN 2 o7 mHo| JE2 o Yol HEch 0 8e x|
2y Eedel defoN o Jix| HHESS Foch UH R #HE AISKSOAE =2

Hlall AtS WA|St= Zd0| O &Z0|steh AFFe| W A[(Specification)= L EFM S 2 A9 X (description) o1
oz Z|asEL, B2 =202 A E2 HWHX(imperative)olCh 12 L&l AlkS o]l 2510 =T A}
Hcote #ZHest “Rod’otg FAstHE =l ghHEol| Xpedeiof

(natural language)oll BlsH MHXM oHojs AdutMoz RSSIX| ot EX HAESZS ME3510] T AR
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(Specification)2 Z| Aol 2|8 2M=0 HAZ £ At

—

Specification

Specification — T

—= Query Program

fe7t st TR0 FEQE Ioolnt ol8E ZE MM 2 F X EE2=2 LE
A E

ch & M= ALEAto] olslf FA=tE 2RI As Z=E dMsts Aoloh HoX|= FE F E(routine
code)E dHdst= Aolch ALEAE(H, 2okel METHS)0l 2l FAMat=0jof 5t RE= F 7HX| E
2 #¥S0| FAat=ofof Btot stHte 2, ¥, 7S #2 7Y YEOo|4, BhE Stthe S (4E

(Attributes)oll CH F H| 2FAFEHConstraints) = Ol CF.

FE IEof HHols “miE ofx” wEo| ALEECH ZF YERE o Faste FE IZE HEE

ol 2E IE E(poolol MEEO| ULk ofi AlLtz|2S0| HMEH A LBl MVDO what ofy =
5 mE WEslo] 1 ERYE 2 Hof AME HEeH mSE MY ol daE mcet xg

4 Type Informaton

Lser Input % Customized Code
., ” /__/ "
" Filters +:t:mpl ate Query Code
Code Routing Code
Library

<12 3. FEl FEQ} M ZHCustomized) Z=>

= F=g gstch ol & E® 38 40 A2t 20|
Hel ZE A HE FHAMES IFC =2 /feBuildingElement2| steIZei A2t= Zo|ct Acot O
T 21 ooz (Og 5)

5 REE BRY 4 AUtk ME CH2 RE ISSS ME COfE IFC 4% B 9l

o

)

Al(an abstract building graph)oilAl S st 2| 2Htopology)
= E

ef Jj=™ HE T Al(an abstract building graph)dl M 2/ x|7} CtE A <ol CcishM et J)gk=lofok $tCh Of

Zst & JIX| BAES HEoiF= 18 42 a8 59 Xfto|l= oijcks| &35tch a8 4= IFC HolE A
FIHol M  “T= Tolchrel BAE EoFECH ol& &M /fcDoors lfeBuildingFlementoltt. 18 4= 8™
ol AE F=oAM 2 Ze=ct'e HMAE 2 FCt E U /feBuildingStorey= St-b Ol A2l feDoor(s)

£ Z=Ch ol3 gt & ZHX| A= “mfE of X" ol 7| EO|At MK MAS J[E=Hl A o|Ch
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IfeObjectDefinition

IfcProduct
IfcElemant

IfcBuildingElemant

HeColumn | | licDoor | | ......

<38 4. IFC Hlole AF|ololl M /ffeDoor +% Zei A2 9| AH >

IfcBuilding —contains—  HcBuildingStorey containg — licDoerflfcCoelumnd . ...
<" 5 dgH™el dE F=x>

3.4. &=7HAdvanced) Z E

Aol maM ALBAIES £7t2 @ JIX| HHSS S DUSRE &4 ol I Estol Mesty|
X

£ f& = ch & EM AEXE0| HES ZE 2o Uist MEE &ES5I| Ecbs, =0[7} 20/H
o|Atel Zof ofst MEE e == gct azst ol FAHX A oSz E IJIX| JH2FEl A 2kALE
SO 2= EFEstct =2y Aol =Y H E(conditional judgement)E T 57| S =0 E

2
sl ZWo= 2|, AFYF dlolE A 7|0 (Specification data schema)oll Al = Ab
2 ZE(fitensSS TsCt 12 62 JAVARZ XAME MEQH IEQ AYHE &

ofZCt ZstAl EAIE ZEE ALSAPIE el e E J|dtez M E Zolch AFSAEel 23 o]
A A

B A7[HolM R JHX| SdHet S4t Sol 7 =8 HERE FE o] =HYUHEES ddg Z20t ™
Ch. 2Z40] ofEA 2Sst=x 2o{F7| 2af JSONE ol Eetrt

@lverzide
public woid guery(IfcHModel Interface model, FrintWriter ouc) {
out.printlini"Running doors example®};
Lisv<IfcBuildingdvorey> stories = model getAll(IfcBuildingStozey.class);
Map<Double, IfcBuildingSterey> orderedSvoriés = new TreeMap<Double, IfcBuildingStozeys>i);
for {IfcBuildingStorey storey | stozies) |
srdereditories putistorey.getElevationi), storeyl;
i

if (oxderedSteries. sisel] > 11 {
IfcBnilding3tezey fizatFlosz = atezics.gesi(l};
for {IfcRelContainedInfSpatial Stzuctuze zel : firstFlooz.getContainsElements(l) {
£ar |IfcProduct product - zel gestPelatedElements(}) {
if {product instancesf IfcDooz] {
ifcDoor ifclacr = (IfcDoaxziproducs;
if (ifcDeex.getlvezallleight() > 2] {
ot printin(ifcDoor.gechame() + " " + ifcloor. getdverallHeight!)];

3FiHY

<22 6. BIM Mo FItEl HELE Atz>
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{"doexs"; [

{("heighe": |
"cype". "integer",
"anit": "metezs",
Uminimamtc 2

1Rl

a2 72 JSONAAM 22| %4 =08 X|™Et ehestEl |fcDoor HIO|El AF|O0LE HoiFCl

4. A

o2

41. BIM M| FELF H7tHF

BIM Me{el =7| 23 mldE2 IFCet IFCXMLO|CL o] md =2 Berkley DBl MZEHECH BIM M=
o|Z8la z@al =g 2 3 (Eclipse Modeling Framework, EMF)E &3l Ztzte| |[FC ZasiAE F&tsls
Xtdt(Java) Seiia otofl Al AS = Ch(Steinberg et al. 2008). BIM M7t 7+S5t7] Al&fstH oo E{H| O] A
E5H IFC A Z<2 HolHE 2i0iM OHSS Xdt HHSZ2 A Shinstantiate) Stch. ChFsE 4=
Ste=, ol st AHt A S2 TASE HES FAots HE(hode)22 oiZz|of NE==0

olgfgt =AlstE H=2 AN HeolE o2 HASES HE = S8 2 dZ =0 ok olget xS

=

A
B

fO

rr

Zch BIM Mo EQRE FE=E+= XHtZ 7| =&ch E2L

Zt |:_|.
<3 1. org.bimserver.querycompiler @ 7| x| el Ao} F e A=>
Class name Source
CompileException Predefined in the BIM server
Quaery Submitted by a User
QueryC ompiler Fredefined in the BIM server
Querylnterface Predefined in the BIMserver, Must Be Implemented in
Query by a User
VirtualClassL oader Predefined in the BIMserver
VirtualFile Predefined in the BIM server

VirtualFileManager Predefined in the BIM server
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A e

BIM
https://github.com/triangelfish/QueryGeneratorforBIMserver0.2).

42, #2 447]

o
[e0]

aE

Input

- Drutput

Query Resulis Returned
by BlMaarer
Missing Data Detector
Results and Resources
Integratar
Files Ready to be Used
by EEE Design Softwars |

Front End
O ptimizer
Targat Code
Genarator

Other Languages

IR Generatorand
Query in Java or

- EXPIISOMNIOSM

BiMserver as an
External Entity
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Global Report

0 ALEALSOZ 2 EC elEuolA md2 2t o|SAHH=Z T = ofof etk ALEAL 2 Ho[E =
2laa mel2 MEECH
Goal = Query<EOF>
Query = ‘class" Identifier "{" “@Override” ‘public" ‘'veoid" "Query® ("
“IfcModellnterface” Identifier *” “PrintWriter” identifier " "({" statement
"1® {field declaration} {class declaration} “}"
statement = wvarisble declaration| { expression ;") | ( statement block )| (if statement) | {
for_stetement ) | { try_statement) | { "retwrn” [ expresgon] ") | ( “throw"
expression "," ) | (1dentifier ":" statement)) | { "break”® [ 1dentifier ] ".," )
| € "contirme" [identifier 1) J("")
identifier = “a.z§,_"{ "a.z,$, 0.9 unicode character ever 00CD" }
class_declaratton = { modifier } “class® identifier [ "extends" class name ] [ “implemenis"
interface neme { " interface name } ] *{" { field declaration} "}"
field declaration = ( ( method declaration | constructor declarabion | wverisble declaration ) )
stetic_initializer | ")"
varatable declaration = {modifier} type identifier { "[" *]° } [ "=" varzable imtializer]";"
verighle imfializer = expression | (“{" [ variable imtializer { "," variable imbializer § [""]] "}")
BXpIESSIOn = MuMeric eXpression | testing expresmon | logical expression |
string expression | bit_expression | casting expression | creating expression |
literal expression | "mull" | "super" | "this" | identifier | { "(" expression ") | (
expression { { "(" [ erglist] ™"®) |{"[" expression"]") | ("." expresmon) | ""
expression) | “instanceof” { class name | interface name)) )
statement block = "{"{ statement) "}"
if statement = “if" "(" expression )" statement [ "else" statement ]
for statement := for" "(" { veriable declaration | { expresson ") | ") [ expression] "" [
expression | ;" )" statement
try_statement = "iry" statement { "catch" "(" paramster )" statement } [ "fimally" statement
]
parameter = type identifier { "[" *]" }
l}'PE _ T}'}Je_ﬂpﬂclﬁﬂf{ n [II II]II ]
type_specifier = ‘'beslean” | "char" | "shert® | "int" | "float® | "long" | "double" | class name |
interface_name| ifc objects name
method declaration = { modifier } type idenbfier " [ parameter List ] 2" { "[* "]" }
( statement block |"." )
modifier = ‘'public" | "private" |“protected" | “static"|"fimal" | '"transiemt"
class name = identifier|( package name"" identfier)
mterface_name = idenhfier | package neme "." identifier)
ifc_objects name = “Tfc” [dentifier | (“orghimservermodels.ifc2X™ 3[4 * ” “Ifc” Identifier)
<32l 9. Quenvava At7E % (Context-free) =& (Grammar)>
duEsy 2aArE9 SV FERE ZuEsy 2lar mdSS ol At HEo w2t skt
of melz Sarsich of mfele EEB M 2= Egofol| ol A2 =u|v} =)
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Global Report
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System |
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| sspply | | output |
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space 3 space 2 space 1
<J3 1. 48 32 A= EE>
BIM Datahub
Partial Input Complete :
G Bl : PRI File
™ Samver =~ Data — |nput Data —= Python Script —
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Global Report

{"levels®: [{"name": "", "elevarion": ,"height™: }1,
"ahs" [{"name": """, "gutbdoorAirPercent": Yl
"pones": [{"name™: """, "yolume": ,"lewel": =",
"supplyhkiz™: [{"syscem™; "", "flow":
{"walue": ,"units": ="U}}],
"returnAir®: [{®"syscem"; =", "£low":
{"wvaluwe™: ,"units": ""}}1}].
"walls": [{"name": "7, "grea": ,"elevation": .
"momes":[""],
Samimath": }1}

<22l 13, HiolH =35 /g 2 med Atz>

MM7Io A s{™ol BIM M| ZESt F2|=0] 7| fZol ALSA=E HME ZE=

Meoll E0{d7| sllof $tct o] ZETJ XME &3 Z0 o & F 7o mdE2 WEL 7| (export) 2
to

0
i
|'EI
12
r

i BIM MHE FSAIZICH A ¢ otd2 BIM AHE FE2| =3 ADSS XS

2t ololE{7t oW T wm mAe weteE ololefo] J|M A (defaull value)S EEAIZ Zolch
2 Wes ¥ Jx ME RYS

= Atdlel azlddoll et IFC =2

k=)
=
bl 2 EHXIsiAM ALEAZE a2{et =2tE 458 2E5tEs o F

M =Zza 3= MMI|E ol3E A

rl

:E:I

e
ool

=
thAle dERF Z=o ogt F24 23 HolHet ALZA =0l E 235 4 utdo

o

SEAI7lE Holch 17 155 J2UYe 5 YEey T2y Al UPE RoEC

User input missing information for airflow analysls
Air Handhing System
name |shsg cutdoorfirPercent (150 | .
fones
2
walue of supply arflow | 380,0 wiits | scfm
walie of retum arfiow  380.0 ity sefim
1n
value of supply arflow | 380.0 wnits  |scfm |
value of retum airfow  380.0 units | scfm :
| 5 ! |
<33 14. FEtEl HoleE /7| fIsh AFSAL 3 did>



Global Report

f"walls":[{"azea": Z2_JE0ES2, "azimuth": 0, "elevation™: L. 5, "name "
WBasic Wall: Intezriexr - 4 7/E Partition (1-hr}:155252", "gones": [Vin,"2=]},
{Marea: 20,1043, "agivmth™: 50, "elevation™: L 5, "name "
“Baszic Wall:Exteziex - Brick on CMU:L157&672", "sone=":["3"]1},
{"area": EQ_SE2T75, "azimuth";: 130, "elevation™: 1.5, "name";
"Basic Wall :Exterior - Brickh om CMIT: 157571", "momes": [ 1" "ZIW]},
{"area": 22 _3E0ERT, "amiwath": 0, "elevation": 1_ 5, "name":
"Basic Wall: Intezierx — 4 7/8 Pazxtition (Ll-hzx):158432", "sones":[=2Z","2"]},
{"area": 54.850507, "asimath": 270, "elevation™: L. 5, "name "
"Basxic Wall-Exterior — Brick on CHMU; L5T7T722", “"sones":[=1" "2"]},
{"area™: Z0_104£3, "azimuth": 0, "l evation®: 1_ 5, "name "
"Basic Wall:Extexrier — Brick on CHMU:157553","sones":[="1"1}1,
"levels":[{"elevation": 3, "height": 0, "name": "Level 2"},
{"elevation": 0, "height": 3, "name": "Level 1"}],
"dexcriprion":null,

"name " "Project Humbezr",

"abs®™: [{"mame": "ahs®, "ourdoorhirPexrcent®™: 35}] .,
"msornes":[{"lewvel": "Lewel 1", "mame"-"3",
"returndir": [{"Eflow": {"units": "scEm” , "wvalue®: 2E0}, "system' - "ahs"}],

"supplydic": [{"£low™: ["units™: "scfm", "walue®: 1E0}, "system":-"ahs"}],
“wolume":T8.12I5E8},

{"lewel": "Lewel 1", "mame™: "2V,

"returndAir": [{"Eflow": {"units": "scEfm”  "wvalue®: JE0}, "system' - "ahs"} ],

"supplyAiz™: [{"£low": { "units": "scim”, "value": 280}, "system™: "aha"}], "volume": G0.E2TET},
[ "level - "Lewel 10, Umamet- 110,

"retarmdir": [{"flow™: { "anics": "scfa", "wvalue": 280}, "system": "ahs"}],

“supplyAiz™: [{"£low": { "units": "scim”, "value”: 380}, "system™: "ahs"}], "volume": 78.L25E5}] }
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