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Primal Research on BIM Based HVAC Automatic Design

—Development of HVAC Water System Layout Automatic
Generation Tool

ABSTRACT

At present, the design process of the HVAC is repetitive. Designers spend a lot of time on it. The
design efficiency is low. The HVAC design field requires an accurate and rapidly creating model to
simplify the designer's work. BIM (Building Information Model),which enables designers of different
types of work to interact with information, is now increasingly used in the field of construction
engineering. If we can take advantage of the informational features of BIM, simplify some of the work of
HVAC designers, and achieve a design with a certain degree of automation, we can greatly improve the
efficiency of HVAC design work.

Based on this, this paper focuses on the HVAC design process, using BIM-based building models,
and attempts to complete the HVAC design of the building with the idea of automatic design.

In order to complete the exploration of HVAC automation design, this paper first designed the
automatic generation tool for HVAC water system layout. After analyzation, this paper carries out a three-
layer topology abstraction on the HVAC water system layout, and simplifies the generation problem to a
basic graphic form. Subsequently, based on the characteristics of the topological abstraction graph, this
paper proposes the corresponding layout algorithm (Force Layout Model Based on Loop Topology), the
connection algorithm (Obstacle-based Line Exploration Model), and the Loop Cell Model. Then, this
paper adopts the design method of object-oriented programming, and uses Python to design and complete
the automatic generation tool for HVAC water system layout. This tool can read the IFC file containing
the information of the HVAC system, and automatically draw the water system layout and output the png
format file.

Combined with the existing tools, this paper starts with the BIM architectural model of a 3-story
office building, adopts automatic design as the main method, and artificial design as a supplementary way
to complete the automatic design of the building HVAC system. The design process includes load
calculation, air conditioning system design and equipment selection, system drawing and BIM forward
design. In the equipment selection and pipeline design, the HVAC Design Bot tool was used in this paper,
and the effect of this tool was evaluated.

This paper completed a set of HVAC automatic design process, and tried to develop tools to provide
automation of the design process. It is a preliminary exploration of the automatic design of HVAC, which
laid the foundation for further work.

Key words: HVAC, automatic design, HVAC water system layout, automatic generation
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SMART International) #2H ) Tk ZAH25 5] IFC (Industry Foundation Classes) 13 [ 43 (5 2 S
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X4, —A IFC HURBEALE TS TERRMAZE R, RAEUN TZAT s 7 AR EHE
B W MR B T RAR B R IFC St BT, IFC ArifE AR 3] 1o KA A
i EL4E Autodesk. Graphisoft 25 (1) SCRE, X SRR R IE N B 2 ) mT LU IFC & £ ds
ANF] BIM L H ) ) HARAE AR 2 1 ARG I it o
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BIM HEA A= i gbXML SCAF,  H B 2 B/ b i A7 72 2 B R K 1] 7
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LRI R, V122 F T TR0 2 B4 47 far A1 i 52 14 e XA T 2L i 1. EnergyPro, eQUEST,
EnergyGauge USA, REM / Rate %5 & S REAE V1 5L 4 {435 3 T~ DOE 2.1e [ INA A+ (Weighting Factor,
WF) J5i% . 1X88 T HA] DLV AR TH S A (PE I S A, 35 B AT B G B A SR 1 . E T
FEOXT T 5 3 56 £t fie 2 2% 1) Ay AR R bl 36 B BURF T K 1Y) EnergyPlus, B8 H T HB J7i%
1, DA 335 B AT st S h @ s i fer, (HAD RAE L2 I A] . OSSR E H 5
EGUREFEEIL TR A, TR 06 07 2 SR R AE AL B h i i U Y RIS AT . — B
FURA R AR, U REFEAA Y ) 55 S SR e 57

BEE BIM HARFFIEN A, AR BIM H 8 B K B (5 B n] N B SRR FEASLAUL 2 (4
PSR, TR R D @ R i S BRI 2. A BIM B SR B e S REFEAR AU A P
AN FEM SRR, —RIFRIET BIM BRI REFERAT, 2% BIM B & i U5
AN CA [ REFERBAUL A

Hl, 2T BIM RS e AEA U EE 3 B4 Autodesk ] Ecotect Analysis. Insight #4815 14«
Green Building Studio 24 Revit f2 I BEFE = THE RS . DL HHSEE 1ES Aw|FF KM IES VE Fift
S o (HIX LT T N B TR E RS Y AR AE, 6 R T A BRI 1 R SRR AN e SR 4 H
AT . FRE ) BIM AR 1R D L AN, BT R T80 0 AT 75
[l SR} A T B T K 1) PKPM-Energy 1 0] SEHHL Revit A28 5 N3EAT S far BERETH L. (H2 %K1
AT EINERBON TR, 32 B FE T I Bl 2 ) A BN K BE e 5 T Rk 2 A 7 fmr B, T
DL T30 B B R B S S BEREVEAL, X T84T B B e RS FEANS o IV RHE TR
(1) HY-EP A4 B R AT DA AL 30 4 A B 245 7 far R AE VTSR0, (R A7) 75 T30 e B s 1AM I A S 43 X
FE, TR EAR RIS, W AR gR D T SN (AT 7 S AT R B

T BIM BAEXS A B 0B I8 25 P RS AR R, REWR A& AT AR ] SR
(0T, ¥ BIM #E8Y E H T R FERAEAE — R B ERJe RBH . 1 BIM AL T H SOk %
R REFERBIN KA SRS T, AR5 NI I BEFEBLAUL A AT LA S A 38 4 38 IOt 9
Jill. HHETHEE EEESE BIM S5 REFEBAL A EnergyPlus 2 [ XTI, 4L 3] Bk
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(RSO A IFC SCAF#E FNE gbXML 4% 2U[R] EnergyPlus ) IDF CInput Data File) SCfH4%
vl LI €77y 25

5 E 5718 i se A E 2K 2565 (LBNL) AIH] A T H BSPro COM-Server J1% | IFCtolDF
FHAFMY, {H BSPro 4 R O IFC B SOt i A & I Re E 5000 2 (1 LRI 534 - LBNL (1) Vladimir
Bazjanacl' 2SI ff 7% Jik 5 GST/IDF Generator S2HL T IFC ) )L faitk K 6] IDF (R#a4L . BN
X IFC 5 IDF 4t A — @it ot, HHRRFEM LR, Hae Mg s 7 IFC %4 5 IDF %
A [0 R 4L o T AP LSTI g 7 M R YT e BT AR dE ) IFC $4E 55 IDF B 440 I R St

Autodesk 2 7 15 Mk AY, web .55 Green Building Studio 7] LK gbXML SCAE#: % IDF SO,
B R e S A LS B, ARk By 250 1A T(E S . 9E 1) DesignBuilder [F#¥
ALK gbXML SCAFEAT e, (R R A i, TESERR b i ML R R fE . 5 BT E )
I ST, ZE Y ROIEE V. T gbXML 5 IDF A5 B St A% X ] (1 B S e L], (HAEZK IR Ho A5 B IR
e LAYRRELRIETERE . UbAh, Hndh IE7EAF I gbXML 5 IDF H)#e4: T A

MR 75 A RGN TEAT R BTHE 2 R 2 . HTOA S8 7T A3 E R
G — e ME S PEARE . R Brahme S50 25 & 5 R R AR BVE M 7 ok BT SRR
G 2RI 23S R/ Aurelien B S5 18I W T —FhrE G50 N F1 50 A8 02 T & Gein oA B 1)
%. Benachir Medjdoub S50 H T — AL BT 7 %8, A8 AR S /M B TE A FE AN 25 ok
o HR FRTVETEE S TR SRR, AR T REX 2 M SE bR, XM= i R
GERRRZ

TR RS E AT DR RERE . R RG] o s SRR, H ST R v AR
WHEHER LR .. TS5 MAKAK KA, Asiedu Z2TH GA (Genetic algorithm) #3t X,
ERG, ML RARAK. Justin B PHEH T —F{i ] GA 7E HVAC it FR M &AM Bl
BT B JTE, HIF R T —A Matlab T2 173k 045 52 19T [ B AR B oy X SR o 0Tk R4t
BCHE, Jonathan Wright2 815 T HVAC R 40 S A BB, A0 B4 R kRS
ALK RGEE .  P.P. Angelov 1 Y. Zhang S5 F 4% 55072 B 2 s tH AR AL HVAC Ik R4
Magdalena Stanescu S5 | —FhEE T H Ffar Hi 26 1) 5 R R T7 . 8 AR Ffar 6 h 58
bRt fir 5 AT RE i Rt 2 b, N H bR S, 45 R, MR RG T LT 18.8% It

I=]

Ho

FEBLH P AFEAE Z NIRRT B A VR R ECE A R 2 FERE R 00 A B . %48
VOO TR AVE BT, HR AU RN ST, ARSI TER B A R IR AT
REREIT, Pei Huang S8 HY 1 — i 2& iy i 391 70 B DAL 22 4 UL BC B A 5K .- S.M.Deeng?]
HF FE B AR T 1 2 LR A S 0 A R S Vo KL A b . Lee S5O 1 & HEILA )
JUN HVAC #48, I8 17— ML RER TR, YRS g S 7 A SR e B 2 A4 R

BB
1.3.3 B EFA
EIEAE N — R A Rk 77 5, FEVFZ M AR T S0 35 B TE I S8 BDW AL 55, DRI 4%
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AW 2 i AR A TAREE, i B BT 2z i % SRR 4Rt 2 o —4E AR

BIE A BT 15y S22 — 8 DA R ARl 1) 2082 2 1 B P A A 726 52« J. A Bondy 45
(3008 55 11 P18 B S FH G BB 33047 T AT B IR/ 41, S EvenBUR BBk — TS A28 1 fift v BT 1) L)
FEAh S BRI DGR R AR e — 4R TR 25t i B0 il o I 2 4 BUBE N AR e S B A
T A 4 Ja At I o AH T SEBR B P L A8 SE A 2K, SRR B in) A 43 A 58 2 I R il 2%
i, WD X, YIS A, IR AR R4, T A A5 R 10 22 1 ) R A i
4, HARMSEMIE .

NSEHLE A8 A B 51 A 22 X, R, LiptoniBa% A B H T —Fifili B 28 KB R AT g — S 92,
A IEEE T — R AT R PRI B 2R B ELE, I EIEM AT 2 A — N EE I RIR B
CEDME M R B A D, JLT AT . P EadesB314E AR 7 — Mt T A AL ) 2 R B
1%, FHFRZ N spring embedder. iX—EiEZHd A BN S T RZ BN — MRS, T
MRS e, LRI RE . an AR R PR O, BREE 5] J11E R SR SEIT s an SRR )
PEES ARG, #EELP4 F VEREYRZ B . DavidsonB44E A\ 7 3l et 7 —/> HArea %,
ST A5, KRR —8, WA /b, [FBB T s sl godin. Ha LR
KEFFATRACK AR, 45 BomE R B ESEM, R & sEhrEiR.

TEASAR AL B V22 SEBR T I R o A e IE A8 Ak 25 B S i v 2 P 4 R4 1. C. Batini
GO T IR T — M IER LB %, LR A=A, — 2 E B H IS
(planarization), —Z¥ B IEAZ ML Corthogonalization), =2 I FE X N A48 T SI2 A4 ol e £ 1) /&
2 (compaction). P IEAZ Ak WA B FRRIF 70 B AT A 1 Ha A< B A =g i) AEs6), 1993 4, B nds i1
GOOI H BETE H B A L - B 2 s EIIME R, FE T U s B S T AR R R, R
PR AE 1 oy 1A JR AN e 43, AT ]R840 T AR spring embedder &5 7 S 5500%, 1A £ 43
TR RITCE AL . 2B AEN JG R 7 E A R A B R B 748 R E
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AR AR 2 KR, BRI AR RgT, DIRKREE D K
WERIAR, FWKESBCHTTR N, (EYBBRIK.

RF RR

AR RR

i

AR AR

R

1l

() e ARG (OIEEES RN

K 23 [, REXRGREE

BEXET SR R G, WIER T URKV JKIAES AL, AR SRR DUAE A 34 75 25 R SRR K
MBEAE . AR R ATAE YRS, AR IR, REE SRR RGN RS KR,
WEIFHE: HRABEAE s e iR, HIRK Rl +0 2%, B TAGEK R SE
BRI D 20, BB R0, BT REVERI, YR oL I it

87 m FH 10 1



i

) f’g}“ * '5'5’ LB (30

2.1.3 KRG E BN E BiR
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Hemi R RIS TE M S 26U, 2 GOOI H BETR M i L AU 2018 E sl e = J5 U, W] BAAT S
IKZ G E 3 R 2 B H AR :

@© LT A ERR RPN, PN eI, MMIAEE L H & T BERE 1Y
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3.1 EFFBIRIMER M R E S
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Je I JERR B O P B o) i@, A S R A AT SR AR o SR PP R T BB AR 5 R SRR AT JRy ) R
()4 P. Eadesi®31%% A 2 H1 11 spring embedder 535 . 1M 5 DavidsonB4%5E A £ MR md 5o R R i35 47
T, BRI 2 B RCR

BARR SRR b B AT 5 e 2, R 26k kA R SRR B AR B A R X — 1]
AT 7 — SR . RS N SR T3k R 08, H T o M g i B A Jey . AEIX—
AR« 37 AHSIAER, IRE “ 07 IR SINT “BiE” #d, JELARERURE . 2
RGTHAE RGBS, HREERER G . BNKEEANSEH T 51 0571158, F T e B
HAEAEINANR. SAT#EAR, EX—HAT, B0 2 6 IMER, 2880 “ 71357 1
MRS AR, RS “RE” M, B EROEE  JOs FRE N ERKE, D% s E
AN RIE B bR, THEERERE.
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© MmEVEEAG RS, FFEEEEETEES ARKR, HARGINGIEEAY, [0 &) K n] fexs
W16 R AR BURK
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HARBNERIR AT, SRR AR IMEDR, & XV NI S5 vy, vy, ., v}, A EMAN SR
IMERI AR AR AL, S ——X R € LEREEIL S ey, €5, ... en), W ERNI IR M
BUrh RERE I, S5 R B IERER R —— X . W] DG B —AN e EIG(V, E) CnfEl 3.1 fr
), XELIREGH:

A RE

B 2.2.3 7, EREEBIMER T, G—IREPHh GO —A s, T RIER Ml RS SRR
e, ZaS R A MR AR E M (K55 . X —ARBE R KN BB B A 5
JIBRRPE RN 27 b, B IEBUE AR AMER AR I E T |24 REE N E, NIXHMER
B, A

My = KTy = ; kmy/Width? + length? (3.1)

A ky —HERE EARREPI 15;
Ta  —HEBHESMEREAR, & 3.2 Fk;
width,——HETEHEN) B8 ;
length,——EIEAERIK .
LI EECRN, EMWEIZA T S RS RO, O, 2 a0 AR SUF TEOR,  [FIR AL
R B0t i 24 45 SR R 5200 5K o

K 3.2 HRHESME R 2R &

B. 3lA

St 1 P P R A R TR 51 VR, AR BRSO . B REEA T B N &
SEMLIELR, 0 B R TT i S A DA 2, (EL T FEE 6 R 1 st TR 43800 T i e 1 53 302 PR R
B AP AR AN B I A8 S, R B AT R s T 3T 51 F 94 B R AN A2 o DRI A el R e
5 R RS R IO SRR T 51 73/ o 2B REBITEA [ by TR I, O st 8] (1 P 5
FEAT SEFRZE B R L), XORAE DavidsonB4%5E N 7R3, 3778 3 bR_FAE 28U 77 5 A A
HRCR . MIXER e, BB E 0 v, vy H:

F = kattraction(da,b - L(a,b)ideal) ’ da,b > L(a,b)ideal (3 2)
c—attraction 0, da,b < L(a,b)ideal .
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X kaseraction——91 JIREL, TRFRG] 0 HE B R AL
dap——a, b PSS, Rie MK
Lapyideqr—FRARK L, ENFRM SUR MHEARIE S . EHAE0E T, S AR M RAER
ROZKRAEES . HTHEBEKERES AR, ZEHAKERELT AR, HEKEHT
HE X (i 3.3):
Ly @apyidear = km(lengthg + lengthy) 3.3)
Ly(apyidear = km(width, + widthy) (3.4)

K 3.3 HAKERE

W51 A3 AT CAHY 152 T 18 3 R g B /2 BN 51 716 3 1A 5 A 23300

n
Fx—a—attraction = Zigo Fx—i—attraction (3-5)
n
Fy—a—attraction = Zi=ao Fy—i—attraction (3-6)
X ng——8E Rv, KA LK.

C. kA1

X 1 P PR R s TR R A0V E s R DM EANAZ B, RIS PR AR R RT i 2 P T LS TR Y
S5 73AR, AR AR B AL, 5 R B P AR R P R R R SR . AR
DavidsonB4I%E N (7T, RORERIF I s 1 B0 80E SNSRI T S REMT B E.  Hh T AR i R rh 350
ST R, AT DR R B A R A RE AT WX R R g, vy, A

kreputation% ’ da,b >0
F(a,b)reputation = @b (3.7)
dgp <0
K Kpeputation——JF IR TIFRF I IUE L R A
A 2B R /16 718
Fa—reputation = Z:ﬁo F(a,i)reputation (3-8)

D. BN
H T A T e v 22 P X PR, 5 55 R I GO0 A1 JRy RSN, 15 PR A 2t BTG i e 14 20
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GRENTE RIS (K 3.4).

250
200
150
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50

o

o 50 100 150 200 250 300 350 400

K 3.4 B UER B

PRI, AN i JU% RE 5| NILZRRANE, T G RN A i AT JR) AN A Zrid il IR SR AR AE &) o
Do —MH LRI GO B R & 51 NIDLR ST T3R8 S o 51 J32808E, AHA SR R
SAERIAR G 4, RIS A BB (R . DavidsonBA7E S 7 FR R T — R i (1 SR %
%%%ﬁﬁ%ﬁ*ﬁﬁﬁ%ﬁ%ﬂ%ﬁ%@ﬁﬂ X B ARSI T I G RN 1]
P DN EUG S R 15 U blin i ISV SRS U R it EN N SR 1 8 oo v o N U BT SR O TS P
%?E%ﬁ#@ﬁ%ﬁ,ﬁﬁ%kﬁ%ﬁ%$ﬁ@ﬁﬁi¢ﬁ%k,ﬂﬁﬁ ERUIT R/ IME . B
Fel, ZITERIN R T SR BT, R RS AT RESET OB A [ . B R R [
REBATIRENE, W BRI 2 ) BE B AN BB R ARER SIS ARSI LK 22, 3B N 2% i i
FIFARE N, & R S EE T

MR EIAREE R N g, 2] X [y1,y2] (Heiy < xp, 1 <200 FHMER RV (0, v0), BAAR
JEttklength, x widthg, WIEEEPYANA TR R JE AT DA T 3 0RAS

Xg — %widtha —Xq, Xg > %Wl'dtha + x4
graphy, L (3.9)
punish X < EWldtha + x4
Xy — %widtha — X Xg < X1 — %Wl'dtha
graph,, = T (3.10)
fpunish' Xg < X1 — EWldtha
1 1
Ya —;lengthy —y1, Yo > Slengthy +y;
graphy, = H (3.12)
unish» a > a 1
fo Ya <;length, +y
1 1
Y2 —;lengthy — ya, ya <y1 —;length,
graph, = : (3.12)
punish Va <Y1 — E lengtha

P founisn BT REG TN S GE, N2 —DNEUNAIE, EAREBPE 1e-4;
W3 F 3 v ] e 2

1 1
3.13
graphl graphli graphla graphlfl) ( )

R Kgyapn—— L AR S, TR ORI B R

Fa —-graph — kgraph(
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E. &7
YUy DR 13 DY TR 5 % 51 0 e JE AR “ 5 707, AT B AR ON R T S AR A A,
S b BRI BRI AT & YBR[ WE R a7 R

Fa = Fx—a—attraction + Fy—a—attraction - Fx—a—reputation + Fa—graph (3-14)

TEHMEMT, X—"MIBELRS, FrA s AIPIEEE N 0, Xl EWRE BN RA I BAEY]
“HE” N 0. BRUWINEES R ER, W RGAR%Z “4h17, “she” spfE, KRG8 “3)
w7 —HA0. NARGHRAM BT E, ZANBISIRG, Zagblel, WRH ST
AACHIRG, WINA AR g <P 7 f, RIS S E 135008 0 . AR 5| N 7%
RN, ATRARRAE “A0017 AER, RGUERIAFHRZ “Sh&” sFEM RS, HLER “RE” &K
THOMEAE . TR B2 18 AN HERR 2L, TMEABTE RS “Res” MiEhs. W HARRECH

F=Y"F (3.15)

VB A E AR TR LA 22190 SRAR T B L g R A A
A8 SREOR R R T B Kareraction Kreputationkgrapn ) 1XEE R BT GATH
FIEH T, RSB EOR 7 S L . (e R T, ek % 71k

BRE, R AR B 4 A R T AL, 44 S5 R AW 7
k = Kuweigne X Knormai (3.16)

:TZEEP: kweight__*li/%iﬁ;
knormal__UHQHf;:%iﬁ ’ Uﬂ*%ﬂﬁﬁ&ﬂ%ﬁ%ﬁj‘?ﬁ%%ﬁ* o
GEE A BAATE L, TLORTS & EE R T

kattraction = 1.5
kreputation =15 (3.17)
kgrapn =40

3.1.2 IR AL

ik P ] B RO VOB AR B 2R 28 AR TR T R AT 3, DAELIE B4 R i1
— R MIRE DB I A RER E SR IR (BUONTHRE R R D, il S A A 46 R 2%t
ANBER BT B . BN HAR R BUFA BN, MR TT IR AR SF AL, FRA
e MOME RE BE SR T 3, A TR A UK A

BEAIR K (Simulated Annealing, SA) & —F R AL TT %, T KU 4 & O AL 1]
o ABAUR K SRR B R R SO R I — RS, RIR TS s, B4 ORI HUS T T
Lo I AC FEE,  WARAT R S . BDLR KANF T — IS BGHTE, B RV
(R e T DA— RE R AT B A 1R 0 T AN AR — R S AR i R — B A et o 190 e o
A AN — AN AR B B A A, XA A RO T S R RORE AR T, T el R
SRAEIXAN 78] b H R s B fe /M (B R, TR S ]t 3R 3 A FASEAUM R K 2R A

AR K T V20N — MR AR KO AR AR o ARPIT I S, AR S AR 2N, B ik F
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— MR, ok, ERE T RANRMIKEERS. Mk, MRAIEH, e
ARSI, XM REEEAERGRE, HE T REMRIKEERS, L&
WME . R T EH AR ZAAET, AR A AN, P ER— IR AL # A I R 2P
7. fEXFIRET, REMMNBIREZ 51, MMEERERS E, KBRS M T

p(E) = e E/KT (3.18)

K k——PIREEHH,
T—— RIS -
XFEMNMREE, FARERIRE E WA IETMR, KRG TR BCe HARE S i ae
BRE. MAERE T, REAELATREEIFFHIRAPRE, EiREEN AT LUE 2 25/ ME . 15
PR KL TR AR, RGN EA B R E, WRSZ N EA RERE, KRS RS2

Ez-Eq

e kT (3.19)

RFEMNERAE, SRS RERE, /N T TR EE N, Friae SR nZ
B B IR B B E, KT S AT G RE,, WK PR 1T RENE R IR — &
BER AT o XL RAFILRE FCVF L — € IR RS2 LU AT UOSAREE R EZ I, AR
figE ] LAE L IR B 4 R e LA -

Hig EOgiE, RERERE 2 e, XM SR T LR 1 s Bl e R i@ . (2
Fe T 58 A AR K SR T AR H A AT S 8], ARp xR e i, AR M AR T R A
MR EETE . HREREIRNHCERY, BRI REA R S, BFE GRS 2R R
fifp BRI 4 R R AT R (R LI A

[ WEREET
MEREKBAERE

[ HKEBKHFKRE ) T>Tend?

KEOERIE AR AL EE— A

kS ToT*aT

THEIZRSHEERE

Fi#L %in
<eME-E)/T?

m o~
it
m

3.5 LR K ST SRR
BEAIR K FIERR AL AR — B B 3.5 P, B UGS AR IS W — 448 18] B8 328 47 k)
MHRFET, IEARL 1 A Rk B B R KRS Topg o WV B A B IRIIGLFE (R R AT B & B 118 K I
Tong MGG R E R EE,
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3.1.3 IR IR EIHIRERCR

WRE 3.1.2 T #r, ASCGIF IR H bR ek BORAT X 53 2810 5 I KRR T, 3E R R
BRI . N T AR K SRE SR AS R L, 5 B R AT HE— 2P Al

A fRES(E]

XN AT ERE AR JR  R, BEAR B, AR ENVE AT s A T A R AR fORT REF
FEMRLE . ARPTEAL, —YEX B LR S A 8, —ERoR, BARVER [xg, xo] X [y1, 2] (H
Fixy <xpy1 <y2) W, AEEA . BRERBITEREGW, E)HfE, NEXTEHA HAS. X
MOESERI I, AR5 K, JoiEsR M. BEAT BRI DAZE /Mg 2 (R R 6 ) o

Britz Ah, BT ERRA —E YR S ARG ERIYBEIEM AT T, JToERIER
AT LSRG —AS “FfE” 1O, AR ET R & ffE— A BV NRG, EARE T A R
BHEFH A 27T LU H AR B GR T i/ ME AR SR AN FTRETE 2 B 2 I 8] o 38 4 1) B HiA [
IR AT LU A5 — [ i ) SR A 245 S8 0 g v

WOR S B IR 51 77 % SR EEAT B R AL B, BRI 4R b, BN MRS AR E . T
MEALEES, AU RNEID T L, S RUE X 8] [xg, X1, [yr, y2 1299 F DX TE] o %o 44 Al
E X BEATEE ARG 5], AT AR 3] 4 kS Net (Nx, Ny) W&l 3.6 s,

N,, B W ow E E S
~le ool ___jii ______ r___1_
3 s w g = S
2 B SR | o
1 . E E &
1 2 3 | ' N,

3.6 HEMIRE AL FE i 2 P

I iy I R PTG RS RUBEN . BN R EIG(V, E) A AT BEFTE L B . N EREm
A (mAERBEGW, E)F s N80 EAEE I R K— D5 $O9Z I — M, AT O IZAE
R — RS NPT EEmA EAE R 1 5 A HR5 05 500 B R 5 S 9% i R A 22 T

B. K74

N T FIRAR K, 7 R (B — MRS BEAT i . SR IR N 2 B HESIA &
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A1 gnfS BRGNP A3 17 2R A S AL B i dhis, PRI L A7 B G
M 2H & il — A it .
W75 20 7 BT s BEN Y A — AN W AT AT gm i . AP 3.7 AT DA, TG Bl [, x5 ] X
1, y2], Rl P ()R A d,, Nl R A TB) R A, AT DLTHS A% BN, K AT 5N,
(HHMODNRARIEHD:
N {%, MOD(x, — x;1,d,) =0

=] % 3.19
P41, MOD(x, — Xy, dy) # 0 (3.19)

N

Y 2 (3.20)

Y2—Y
Z—yl +1,MOD(y, — y5,d,) # 0

{%, MoD(yz - ylldy) =0
MERE T AFaam S, RN T SRS ST — XN, S5 M 0. NEKifTj51i)
WS e e 5 N
pty =(G—1D X N, +({—1) (3.21)
A, iHBUE SR A[0, Ny, — 1RSI IX TR, R BUEE N0, N, — 1R AT X T T
PRI FE YR X (1[0, N, N, — 1].

I
| I
Ny-1| 2Ny,-1 3Nyl \ WV, NyH-1
— el = = ] e e _ﬁ_J\rJ ______ e ] = A
| ‘ I |
_ e - = 4 - ____J\l,\ ______ I |- — g _—
2 | N+ 2N, 42 (N, e DY, +2
3 b = =
1 | Ny+1 2N, H1 : (Ny}'u ,+1
2 . ‘ ,
0 N, 2N, ‘ (N, —|DN
1 @ o @ “ :
d.\’ | I
4 - j - - = = i
<1 2 3 N,

B 3.7 22 BTE ] 4ER RS Y i

Mt EFEGW,E), HAVAREHED, v, .., vn), HgmiSux(3.22) frw. X,
Pty Pty . Pt AFRER R0y, vy, ..., 0, } 55 RURDN L RS SR 6D, 7575 20(3.20) S R
(pt1, pty, .. D) (3.22)
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C. #MIEIRTS

N T FFIEEAKME, — DR LU . — /NG BRI A6 5 18 7] LA A A R 1
IS TR], 375 SRR I IE o X AR = e, R AT RE G HA S XD AT 46 2 A O AR
T SR N6 26 A I T I B SE AT S AT B 26 AR 1, O T A% U AT RERI 0 1L, AR A 5 fE K %
SACERRI U R A B VDA AT B, T HAr R Boh S ARG, TR THE S fa
FEde, BN B AR O R AL G

BEAh, FESERIRL i AR ) T ARER B T REAEAT = I 75 it S A B S, MIEATAG
R LI GRN L FHET UGS SR8, AR U E AR mUAr BT AG A IR R I Sife ) 2
B IR DMEAS T SRAE R (1028 BN FAS A A B SO B LA -

R SN S R TR VA= W VAR ] < M oo v e - 2/ ok N 1ol [ M S | A e & S VA2
FE I A b5, T T B RO AR R TS 2 N, N a8 U L2 22l 72 PR T R 8 7
Xf T A BT B A AE SR #R AL T LR — m BRSO (FZERAE RGO IK RG -, W
F AL B AR EIEAT R o MO EAE A B A0 S B — S sl IR R g 1k, %8
P H O S AL E RTABTEA T 2BeR I B sl i) 2 [ @ v — 3k, )G
A1 JR AN 5 RE BRI 22 () B S S B By B AE A R A TSR PRI, T4 41 J& 7 AL 5 1€
R AL BRI TOAAT B, BRI A i RIAAT B .

D. IRRKEH

N T AE TR K R AT T 5, R KR — S SR EA e . SGRIGIRFET = 10,
B KEEBlaT = 0.999, KAHIR e = 1e — 30. 4 1 A THER A, 2 LR RIS Hn = 5000,
BEAh, O T B IR AR, BRI ERIOIRS A R BENAE — i, 7 L N A E— T kg sh—2 .

3.2 E&EE

FEME 1 R ERIRAN AT JRy, BUE T IS AF AN R R 75 ZER AN RIPA B 18] AR5 2k
EHGER, X RERRONIEL .

1961 KA Lee FER Mt Fi R NEL/F R HVE, JoRIEZEIENIA F R EH T
—RIIATAER, REFEIRGHONIR B BE . R R A B AR B A R i, A
FHMEA B B AR, wE A DR, DR SN, BRI RS, mF
Bk B rUMB 2 AR N B R ARt TR R DU RS A, RE B A R AR I TR
AR A IZ B AR5k, Dijkstra SVAER R E TR, IXFEIE TR
18, (HAT AR BB B8 A . ARS8 2R (Best-First-Search, BFS) ik —MondEH%:,
BB HAR I — 28, BRI R, EAETFAE RS I B0 T IR AN RECRIE$R 21 5%
FERAT. ABIEIGE FR —F A&, ERRIE VBRI R, iR 1R R A AR )
o FRFFEEH AT BTN FBROELFE, B0 N TR RTINS e, ABEE
P2k ) 5 B i R Y, AR A eME. SEEEREEES BB RUTET 2
RIE R, THEERR, EAEEERRIERRAR S I i, T E B B LR i 2 RE R D 12
P10 1969 FLIRRFIEWIIR L ATE I 7 8 Zh B L s b i SR AR . IR 2R
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RIS AT L FRN, A AR RRAT, MG AL A K H AR B R 773
H— 2R, Hrpid A ZIEE, 1T B MZ/KY, BRIFEAG I ks, B3 & HLAM
A2, R ERAR NPT TR AE . A TRIE TR HIE YT, RN TR .

FARBIAR R R L, KRG IR RS AR AR A IR MR AR A —p i, B R 5 %R
RARARKADNE S B FET

@O ELRLIFARNER PO, TRMEIE LB A U5 SO BARE SO;

@ MHERBFEL R NEAME, HAAEMEDREh IR,

Q) HEFE R T IR T RE RO BIEACE R A1 R R A A R B

BEAk, TR IR SRR I 2 i, PR R R IR TR EAR O R (ftRIKED . DA AR
UEASEASE 75 A i) e P T2 224 i L — P B 4 ol PRI A 2 ) TR ARTR]D (BT 3.8, Dy 17 AR AR T et
REEL IR, F 2SR LR SR, BN BT A I LG -

(a) —MEHLk L (b) A ] 54 4

K 3.8 HEL )N LR

3.2.1 ETFEBHNEIREEL

A HEBERNERERE

1) H BRI AR R S 1 DR RO i, WO A R IR R Ed AT ) A SRR
RERIBEIE R B In Fn, ZRRHRR T AR s e B ARlel, iZ50ER s S EmE 3.9 frs. K
AN R, BAZ R, AN s A& S H AT, H R HER R AT, A
FETE R BRG] BEXT R IR R T . Cy, Cy, Ca RN ZRIRR LA L, Dy, D, RN IRR LT
FEA . FHRIRZHPERREA i, FARRE LIZAIRR, HRRATTERIEGN, SRR
I IRH IR R, HRE LA T
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D1 , C B
[ 3 _
|
R I ®
Gy D,
A
(C1) -

K 3.9 A B &RRR AR A

fEX 5, R MARMBIESBANCH, HHRMEBET AN, K EREASBH
L E VBRI, (EAETE P BEMLE SOKTEB B R T ), T B8 7 [ 52 A AR A 2R 11 5 45
Rfie, & HRS M HER RN . mERSROCRMNMAL, SO TRERG, HZRITEA
ST MG, SR BIA DT AR Ak, SR EARMEE TIRRL, (BAM LSRR SR
%=, ME—EmitEsE, ik—Duik.

B. ETIERMEREAEX

AN ESCo AT TR, A 0] 7K FR 40 P (R 20 10 /R RT LA 9 A S SRR . SRR AR )R A
Hl R, BARGERE mORER T BRiS 9 (A R OB AR IIHETE ) o B R IA) H AR 1 IR R A IR A
FEAER TARE, 75T S0 A SORIE K R G0 LR ) Ry A, 7ERA N H AR R IR R BE
Bet BHEAT TG, SR T RS OCER IR R A, H R BRI R

@© AR PAEACALEE . R R4 I RS A A BRAE A5 Fe 28 SC Bk T B i 4 1) ) B S5 B4 10t 5
ARST, A REAS YIS ARG TN E A, SRR AR R U TR SERER MR A b BT DA
ON U SN

@ HE MR KBNETTI . R & EE T A SR b BT R SO TR, DRI &
DN BRSO, [ AT 3 o R AR Y AR SR AR, i /K 2 R A B 9

@ HHRRIITZ K BT HRLEETTAZIR, | RE TR0 B R, X 530
e, MIELBZ I 25 AL ERIZE X A E B NZ YRR, HaSOE B0 rim > ke,
A LA S5 X AN ) o R 2 KRR AT e — e R R A BE s R I R A

HARGT

a. BEEE

@ FEAG RUAE BUR B AG UAE EN,,

IK R GE B2 ) R AETE IR B AR PR . S0 PR A B S AR =) 5, WP e A LA A —
IO R E AR R T, e S TR AL, A8 CUAH S % 1 I A T 17 6L
RAEEGAMFE . FIEEEER SIS Bl XAEEL R XHRRERBIPAG . Bk, Bz L
H A R — RV ARG . EA 1K, N T ORUER N R ARSI B S e Bk, i A b
BN EELAE X, HUAE A AV E 2 St , SRR AN W] e SF i A T 5 4 s AR
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AT IR B TRt s 8 AT RS, 9 DR, AR AR R PR R DR, BUAE TR RO &
KAABICHE, WA LVBARRIR AL, RS SRR MR S e oy — R0 A (sl 3.100.

K 3.10 BEES SRS R ERE

WS A 72 5 A g5 (7] 3.1.3 715 (il 3.7). Mg AKAL J5 I B RS i A7 T Bt s i B
Ny
@ Bl T IR T
FERK RGN B sh A O AR T, R U B S SURAZFA B 8% AR A B AN A/ [l A8 B
R ERE RIANE I IE LA B, IR RG I KTE A . T AR B R M TR B AR
SRS, ER AR e TS LR, Ha@ iR AN ER A ek I . IR
IR LT ) e a2 PR, R AL BT RLE .
TE W2 Stk t 7 T AT, e W AR S0 o (9 7 i S0, 12607 T SUIE IR R 4RI 07 1) B ik
71 X AR R (X0, v0), FoA MRS MIRR L FAEE S — R(xy,y1), EXTTIRD, H:
1:1 X1 > X0, Y1 = Yo
ol
—2,%1 = X0,¥1 < Yo
ARB2) N LELIRE AT K FRATD = 1, AFFERD = —1, B ER LD = 2,
BE W NED = -2, B 3.11 NiZJT w5 e L EE.

2

-2

K 311 FhRdgwmsrER
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R (& 4 '5"?' AR (850

AR RIS, JERE R IE LR 5 17 32 B H T BN AR T RS (RO PR ), D) g SOt BT
SPTEREIE, JimEst. B 3.2 fon 7RI ERERE s i Bt 1 5 18, AL TR A A s
HELR 5 TR 5 FL AT AR T B E o

!

3.12 M RUEL T R R

® &4 (Connection) 7E X

KRG B Sh A i FErp, 2R B B SR & PR ER A T A P R K, B
FORG BT RIFIKEOEE R R TR T, &R~ TR EGWV, E)FIUE, TMHiE
LR, ERAE N ) R R T AR AL E . 3 RE (Connection) NI #E K e 1iE B
RCRIELRA R, T IER S S TR AR b, B E T8 X R IR/
A

313, BHMBREMEEX. Y, ENZEAERRR, ZEERREN RS LRE
P AINAS Be MIESE. AL M CRERARE [HIAH LB RN 3.14 FioR.

—@ B
3.13 E#E. EREAL HEERATRERA

ME 314 WATLLEH, &ANZERE (Connection) #HT LAV i) H AN EHE sl L 7 1], 58 X
Hr R MER FONZERIIA TR, W5 —ANERE ROMZERRI T e W 3L 5 7
MTUASEERAE, 2 ADERRN O FEL TS 17, SO DR REL DT 17 G205 1R 5 R EL
A FRR LR T A RO .

Lo87 W% 28 W



A &+ F i (b

Equipmenti% & /LoopIRE& X Equipmenti& & /LoopEf i Y
EE T
/= /=
(HAEM) (EABEE)

ConnectioniEE

PointiEIE S A PointiEiZE =B

R EE

2L L
L(EARE ) (EAREN)

K 3.14 E#E. EREAL TR TR R e K

| %A RO LRI, AT LASRAE L b 7 T s e
b, ETFIEBNERREARE
P N SEBEIECIR , AT LAFF TR B L . I TR IR R Sk I A
: B, AERERE, WIEBEA T STE, SRR AT R R L. TR AN, TR
i PRI BOTIIR , (ERR R T MR AR, R 12 FART I AR R R A BRI
; YRR L AL I 1107 R P Bt 125
o |
| | |
' |
éj% [ D !
i | () A (Cl) C2 1 l
I c O N S G S ®
| I
| I
I o I
| l
| C3V :
I B :
| B g 58 |
: : 2 I
I I
I
| [

3.15 FE TRk LR IR R HASEA IR B A

Wk 3.15 s, IR CHEAHEN ARG, A ke LoME D ph i s 26 o K% PR 208 91 Rl 2 R PR R
LRVEH], /N RARORBERG AL BRI RONA, BENTT RS 1, B S0B, HEJTEN 2, €, C,, Cy
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FOREERIRREME 5L, Dy, D RN R R LM TUE 2 ril. (HAA—IEHI2, HELL end KON T AESEILAT
b 7 R EREL TR AR A5 28 . BIRE T 15 A7 1 — BURERR AN 1 fA
fEfF —H L& LI, RORERZIH MRS A BERNE D, 8 H R 20 B 23 18] L5 i
Ja— R, SRR ERAE - IRPS 5 BRI O, DR SIS i AN B8 5 el a2 17
A L. B 3.16 o 1R BERELL end WELAEOL, H PO ok Joik se gL .

o |

\
| \
(

\
| A 1Y C, Dy
‘ G P &
* |
\

o |
| |
| \
\
| % C;) (P2) \
\ 0 R }
\ ° |
| \
\

\
\

\

K 3.16 AW end LeAIH I

UEAN A 3.15, M T A2 RREREE Y T R PRE], RS BURR LA A B AR, X
THEEREM, HELBRZ N SERADERZ X XX IR, ASCEE - BIRERGIA
BRRR, MR BIRR BRI SRR ydi%, WX S DIRERE[L, DR IRE, f&)a
W e B — D Sl M e 207 SO . 1B 3.17 2k R M ks = .

K 317 E P EOE AT RIS AR R B A R R
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c. BIREMFIRIBR

@ FERIAEEETT

2 PR 2 HIERR (R R 28 RUMBR ORI, IR AT RE I NS, BIRZR TS 2 5
DN HARERTS CEHw A, WRNZER AR BRGT. WK 3.18 PREREKE 1, HIRR&TE
C3Dz, WRERTjI 5% [ BAT7 10— 5, ARTT7 IS Okl E, W ZRE P NS,
fESRIT R PIIL H K, 1Z#A2 00 0l 2 NIRRT 8 D O 5 A I R R IR A Rt
IT—FRERR IR Z W, RATUHREI QA 3.18 ha iR E L Ty Ko

(AR

K 3.18 FE A EE T 50

@ HL M

CLEFTHELH R B 7RO, FL b, bRk ARG EELS e, 72t
ITEANERNEL, REEL RSN, ERHLI G DEREAT AR, HILL
T B PR G . — N EREA ) BB R A UL S ARG AR, (H T AT RS I LR
REET, RRAAEBI|GRF R AR, BOELA BRI 5k, SNTRE 2 IR
A ERPE E R T ECLHE .

e AR |
o @

a0

®
°

K 3.19 LR

He b, REFEHS AN S ERELRGS 5 OAELILLE, ka2 Ik

AL e O RELR A GELR SEEL . SRR R B P 5, BUEEN 5 5 CF— 8RR L LD

BT IRRLE REBCD, MLBCD L mfE L R L AR, BULPTA TiEL mifehfr
FEMR R TR XREEN s M SCREN PR — i, BIRE TR (SR IRRITHD
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HE BT A) BN H AR s A TR L, A, WS NAZ X (anEl 3.19
1R, #HA—/NAEE, WInTABrAh 3 (il 3.19 o 2 AR . A 3ELRAIWT N R, 5 58
i, LBtk .

d. ETERMNEIREE NG

B A NEE A, AR P SRR S L = N FE 28 T B T RS AR 0%, IR T
RS I AR RIEAL T AR R AT (] /NG

BT RAG A AR BB L AT A2 CRIBEAG RUEEN,,, 1€ SUUFHERE f ST 1) H) 3R EEC
[F) I T EEA A — ML UL, W h— MNERAE U I ZOE LB B S AN

BeJE, WhHEEZETH IR, BrNA, ZRNBA:

(1) ZHEAIIEN, BB AR S C, R IERE N T7 e Ui iR R & T 1 .

(2) MR T, R O Bk 77 1a) S ARG B, e A 2RV

(3) RIEATLRIE Bl S YT 2t il RERL T, e IRR LA D KRR LCD.

(4) TEMEHG RPN, BHRIRR L L AL B AEAE, W E H AP AT 2 TE [ BeginRange N 1
B RIIRENS S P2 RINLBCP CREIEC, P); BHAFLE, WHE & DAL IiFE BeginRange it
MEBERBRLAEDIILEBCD CAFEC).

(5) F&EHT ML BT B BeginRange FI¥ AN E BP0 £, WAE NHHIR R LI miC .

(6) MRIEATLLITE, MZSBALE, e HIRE T IR ED.,

(7) HATILA R, BN, Bz MR, BEEEG)L, EBCHINE S A
AL IO, WIARE R RN A, & RUNERE T I i BT AR R ZCD .

(8) R YHTHRE T M 5L D A2 S AR . AHE, WM RTIR R 2
K. HARGTIERA N, FTRRRELRDELSlends: .

(9) TEFEHG RPN, AHRIRRL LR, EAEAE, WIE IRR L B AT s P BT — i
N =P (R RG5O BHATELE, N ERRELL SD RN T —Prl (HHHRRLR LD,

(10) KB AEm 54 EME, H, TRl —Xm&sl, 176k, JHRREIEEG)H, EI
WE SR, HN TG E ST R Ol M e, MBI P . A, FIBr YRR
KRR NS, HRES, ML CHNIS, HoRzmELsik, HREG)W.

(11) RIEALRTERE, KA SBAE, W MIRE T n AR L &HD.

(12) FATHLERARG A, FHILLHWONE, 75 (RIFRRLE S TiEM, FHEE10)5;
LR FIMOAR, IR HIR R A, 2 SURIERZ T i e BT AR R ZCD . FFIR[EI 5 (8) 2 .

(13) LA AR A sl B AR 0 B, B B D I — AN A IR ZOE 24T B ARE D 3L
FHEMESL, WL E P R SRR IR S, DU — AR AEL L.

ZI AR A AR B EE R s an & 3.20 ok




i

A &+ F i (b

LR S C=IEERSA
RERL T3] = EEIRHENT5 [

TERLSEE

!

EIRRLLRD. RERELCD

!

FfiEBeginRange

!

ElBeginRange L E—S{EAE B R

(FiRRL&ES)
EHELHR
2
ENTC R
TRFF LR IR
A

R+
EENOAmE?

BERR R

< BRRAKESE
v T M EEnds:

WMET—HR GIRREER)

<
<
4

SR

i HiRm+ER?

HETRREFER?

TEIIRE 7T B KR AL 2D

HEWEAR?

3.20 JETRRh MLk IR BRI




i

) f’g}“ * '?’ LB (30

3.2.2 XX FIE KX FTIH

G 2.1.3 THRBFKRGEER B RE B R, KRGERIREL S XA fedb . fEbR TR
IR ARG, JELRAE AL AT Hoh — SR 2 AT 4TI, DAORIE B RIS I e 8 . 3.2.1 i
(I3 FRehS LR IR R SFAMR D T K R G RIWELR R, (BN T PRAEIELR IR, R o8 4l
AN FSL L, BT AR SOR K R G A B2 17 L, LR TR 38 73 58 X AN T e i) o
i B TR S A AR B LS, FF BT W A X 28 28 BUEAT 4T T Ab 2

A RZXFE

PSR B 28 SCHIE B 28 LUARA I B, IR ERA PR EZM Tk, —R BT
HHPRBOTE LA /L, SRR R S LB R RN %, SO HE
ST RIS ST

ARSCR A AP SEER AT S SCHIE o ABSAT PR L A1 A 1B, By » 5 B HIWT 5 2 IR AHAL -

PRAFEHE 7 SR 4R I W AL BLA, A XS FER IR, DAAREXB, B A A 2 MR T 2 T AH AL
IR AN EIEAMAS, AKX AR BB E AL Wl 3.21 for, PAZLBLA; A, F1B, B,
XF LRI FETE AL, Ay A, FIBy By AT LAELEHIWT N A AH AL .

Ay (x2,¥2)

e

A1 (x1,¥1)

B1(x3,y3) \

By (%4, Y1)
3.21 PUEHEFIRE IR

A PR 2R B SRR N AL (31, v1), Az (X2, ¥2) s Bi(x3,¥3)s By (g, ya)» WIHFGHHE e Hh A 72 1)
Wral DL, 24 HAY 24(3.24) (3.25) (3.26) (3.27) MU T ¥ ARy, WA .

max(x,, x;) = min(xs, x4) (3.24)
max(x3,x,) = min(xq,x;) (3.25)
max(yy,y2) = min(ys, y,) (3.26)
max(ys, y4) = min(yy, y;) (3.27)

P N S AR B I I AN R BOR R BT T ANMRE R BB, R B
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F 5.2 NAMERIGR

EDE e a X ilE R HlR I WK E oK K 5 =
e Bzt vt B
kW kW kW kW /m3-h~? /m3-h1 /mm /mm /mm
30RQ162G BEAF Carrier 165 176 475 50 28.1 30.6 2410 2253 2297
30RQ412G BEAF Carrier 378 432 128.2 128 64.8 75.2 4798 2253 2297
* 5.3 WIHKERML,

e EAgit] £ i s/m3 - ht R IKPa hERIKW Z/mm £/mm % /mm f/mm
KQw80/185-11/2 fib X 56.4 392 11 80 785 330 527
KQW80/185-11/2 Fib X 56.4 392 11 80 785 330 527
KQW80/185-11/2 Fib X 56.4 392 11 80 785 330 527

® 54 HiRWLE IS
K Wi Wi K IS i [ PSS W HHLT) % HE
53X 24 FR LS TEa
/m3-h~? kW kW /m3-h~? /mm /mm /mm /Pa /ImH20 kW kg
OAD1 DBFP150 REAIY 15000 198.2 206.8 27.11 2260 1795 712 330 14.66 4.62 290
OAD2 DBFP150 REAIY 15000 198.2 206.8 27.11 2260 1795 712 330 14.66 4.62 290
OAD3 DBFP150 REAIY 15000 198.2 206.8 27.11 2260 1795 712 330 14.66 4.62 290
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R 55 WHLEEIEME R

J55 18] 24 5 s st HiEmd-h™1  fAE/W  fHaE/w BE<dBA)  HIhEW KBEKkPa KiEmS-hTt HiE
1F:10office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
1F:11office FP-51 NaSen 383 2160 3240 39 52 20 0.46 5
1F:120ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
1F:13office FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
1F:14office FP-51 NaSen 383 2160 3240 39 52 20 0.46 5
1F:17office FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
1F:1office FP-51 NaSen 383 2160 3240 39 52 20 0.46 5
1F:23office FP-51 NaSen 383 2160 3240 39 52 20 0.46 3
1F:240ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
1F:250ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 4
1F:260ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
1F:27office FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
1F:28office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
1F:2office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
1F:30corridor2 FP-85 NaSen 638 3600 5400 43 76 30 0.77 2
1F:31corridor3 FP-68 NaSen 510 2880 4320 41 62 25 0.62 5
1F:33corridorl FP-68 NaSen 510 2880 4320 41 62 25 0.62 12
1F:50ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
1F:7office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
1F:8office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
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J55 18] 24 5 s st HiEmd-h™1  fAE/W  fHaE/w BE<dBA)  HIhEW KBEKkPa KiEmS-hTt HiE
1F:9office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
2F:34office FP-51 NaSen 383 2160 3240 39 52 20 0.46 1
2F:370ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
2F:38office FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
2F:390ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
2F:400ffice FP-34 NaSen 255 1440 2160 37 37 20 0.31 2
2F:44office FP-51 NaSen 383 2160 3240 39 52 20 0.46 1
2F:45corridor2 FP-102 NaSen 765 4320 6480 45 96 35 0.93 4
2F:460ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46
2F:47corridorl FP-85 NaSen 638 3600 5400 43 76 30 0.77 10
2F:48office FP-85 NaSen 638 3600 5400 43 76 30 0.77 2
2F:490ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
2F:51office FP-68 NaSen 510 2880 4320 41 62 25 0.62 5
2F:520ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 4
2F:53office FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
2F:580ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 3
2F:590ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
2F:600ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
2F:61office FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
2F:620ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
£ 87 m % 60
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ZIEEZY S e st HiEmd-h™1  fAE/W  fHaE/w BE<dBA)  HIhEW KBEKkPa KiEmS-hTt HiE
2F:630ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
2F:64office FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
2F:650ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
2F:66corridor3 FP-102 NaSen 765 4320 6480 45 96 35 0.93 5
3F:67office FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
3F:700ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
3F:71office FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
3F:730ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 5
3F:74corridor2 FP-170 NaSen 1275 7200 10800 48 152 40 1.55 2
3F:750ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
3F:760ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
3F:78office FP-34 NaSen 255 1440 2160 37 37 20 0.31 1
3F:790ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 2
3F:800ffice FP-68 NaSen 510 2880 4320 41 62 25 0.62 3
3F:81office FP-68 NaSen 510 2880 4320 41 62 25 0.62 3
3F:82corridorl FP-136 NaSen 1020 5760 8640 46 134 40 1.24 12
3F:830ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
3F:88office FP-51 NaSen 383 2160 3240 39 52 20 0.46 3
3F:890ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 3
3F:900ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 2
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ZIEEZY S e st AiE/m3-h™1 A R/W  fEHE/W  BE<IBA) HEIIE/MW  JKEJiKkPa  KFE/MmE-hTt fiE
3F:91office FP-51 NaSen 383 2160 3240 39 52 20 0.46 3
3F:920ffice FP-51 NaSen 383 2160 3240 39 52 20 0.46 3
3F:93corridor3 FP-136 NaSen 1020 5760 8640 46 134 40 1.24 5

*® 5.6 JELFEAENNSERIEE R

VZIEEZY s vt KE/m3-h™1  fEAE/W (EHRE/W BE<IBA) HIIER/MW KEES/KPa KEEMmM3 -h™1 HE
1F:100ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 1
1F:11office FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 5
1F:120ffice FP-34WA-3-G12 &% %% i-Ease 255 2021 3137 355 36 26.9 404 2
1F:13office FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 2
1F:140ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 5
1F:17office FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 2
1F:1office FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 5
1F:230ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 3
1F:240ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 2
1F:250ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 4
1F:260ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 2
1F:270ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 2
1F:280ffice FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 1
1F:20office FP-34WA-2-G12 &% %% i-Ease 255 1692 2793 36.5 36 16.9 338 1
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53 1R 44 e i RE/m? -h~l EAR/W  EAEW  BE<IBA) HMIIEW  KMAKPa KFEmI-hl K
1F:30corridor2 FP-85WA-2-G12 & 222 1% i-Ease 638 3509 6090 41 76 28.9 701 2
1F:31corridor3 FP-51WA-3-G12 J& %% % i-Ease 383 2816 4595 375 47 26.8 550 5
1F:33corridorl FP-51WA-3-G12 J& %% % i-Ease 383 2816 4595 375 47 26.8 550 12
1F:5office FP-34WA-2-G12 J& %% % i-Ease 255 1692 2793 36.5 36 16.9 338 2
1F:7office FP-34WA-2-G12 J& %% % i-Ease 255 1692 2793 36.5 36 16.9 338 1
1F:8office FP-34WA-2-G12 J& %% % i-Ease 255 1692 2793 36.5 36 16.9 338 1
1F:9office FP-34WA-2-G12 J& %% % i-Ease 255 1692 2793 36.5 36 16.9 338 1
2F:34office FP-34WA-2-G12 J& % %1% i-Ease 255 1692 2793 36.5 36 16.9 338 1
2F:370ffice FP-34WA-2-G12 J& %% 1% i-Ease 255 1692 2793 36.5 36 16.9 338 1
2F:38office FP-34WA-3-G12 J& %% 1% i-Ease 255 2021 3137 355 36 26.9 404 2
2F:390ffice FP-34WA-2-G12 J& %% 1% i-Ease 255 1692 2793 36.5 36 16.9 338 1
2F:400ffice FP-34WA-2-G12 J& %% 1% i-Ease 255 1692 2793 36.5 36 16.9 338 2
2F:440ffice FP-34WA-3-G12 J& %% 1% i-Ease 255 2021 3137 355 36 26.9 404 1
2F:45corridor2 FP-102WA-2-G12 J& 2222 3% i-Ease 765 4176 7447 44 94 36.2 825 4
2F:460ffice FP-34WA-3-G12 J& % %1% i-Ease 255 2021 3137 355 36 26.9 404 5
2F:47corridorl FP-68WA-3-G12 J& % %1% i-Ease 510 3570 5719 39 55 21.8 722 10
2F:480ffice FP-85WA-2-G12 J& % %1% i-Ease 638 3509 6090 41 76 28.9 701 2
2F:490ffice FP-51WA-3-G12 J& % %1% i-Ease 383 2816 4595 375 47 26.8 550 2
2F:51office FP-51WA-3-G12 J& % %1% i-Ease 383 2816 4595 375 47 26.8 550 5
2F:520ffice FP-51WA-2-G12 J& 222 3% i-Ease 383 2385 4111 375 49 29.2 466 4
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ZIEEZY S GRSy st ANEMm3-ht HAE/W fHRE/W BEE<IBA) HIFEW  KHAKPa KFEEM3-h! HE
2F:530ffice FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
2F:580ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 3
2F:590ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 2
2F:600ffice FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
2F:61office FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
2F:620ffice FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
2F:63office FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 2
2F:64office FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
2F:650ffice FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
2F:66c0rridor3 FP-102WA-2-G12  J& % %% i-Ease 765 4176 7447 44 94 36.2 825 5
3F:670ffice FP-51WA-2-G12  J& % %% i-Ease 383 2385 4111 375 49 29.2 466 2
3F:700ffice FP-34WA-3-G12  J& % %% i-Ease 255 2021 3137 35.5 36 26.9 404 2
3F:710ffice FP-51WA-2-G12  J& % %% i-Ease 383 2385 4111 375 49 29.2 466 2
3F:730ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 5
3F:74corridor2 FP-170WA-3-G12 J& 2222 i-Ease 1275 8272 14047 46.5 150 39.4 1615 2
3F:750ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 2
3F:760ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 2
3F:780ffice FP-34WA-2-G12  J& % %% i-Ease 255 1692 2793 36.5 36 16.9 338 1
3F:790ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 2
3F:800ffice FP-51WA-3-G12  J& % %% i-Ease 383 2816 4595 375 47 26.8 550 3
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IR e w KE/m3-h™t A R/W  HHAE/W BEE<IBA) HIIR/W  KHAKkPa  KiiEm3-hTt HE
3F:81office FP-68WA-2-G12 JE % i i-Ease 510 3060 4998 40 59 25.3 619 3
3F:82corridorl FP-102WA-3-G12 J5 ‘%2 i-Ease 765 5237 8200 44 94 36.4 1034 12
3F:83office FP-34WA-2-G12 J5 ‘% 2% i-Ease 255 1692 2793 36.5 36 16.9 338 2
3F:88office FP-34WA-3-G12 J5 %28 i-Ease 255 2021 3137 35.5 36 26.9 404 3
3F:890ffice FP-34WA-2-G12 J5 %28 i-Ease 255 1692 2793 36.5 36 16.9 338 3
3F:900ffice FP-34WA-3-G12 J5 ‘%5 i-Ease 255 2021 3137 35.5 36 26.9 404 2
3F:910ffice FP-34WA-2-G12 J5 ‘%5 i-Ease 255 1692 2793 36.5 36 16.9 338 3
3F:920ffice FP-34WA-3-G12 J5 ‘%5 i-Ease 255 2021 3137 35.5 36 26.9 404 3
3F:93corridor3 FP-102WA-3-G12 I %58 i-Ease 765 5237 8200 44 94 36.4 1034 5
R 5.7 JERFEARPERA IR 4
4 X &= B X HRE AR il F L T AUKIE BUKiiE IS i [
5 FAY sl

kW kW KW KW /m3-h71 /m3-h1 /mm /mm /mm

FLRMA250C  #84F  JE %A i-Super 250 267 76.5 726 43 43 2950 2150 2620
FLRMA350C  #8FF  J& % %A i-Super 354 378 106.8 100.8 61 61 3950 2150 2620
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c. RS X ERFRLIL %R

AHESUREERE 1 — N BTRAX, E T AR GO SGS S BERGA S s, B RULIR A
Ry E 2R Tk 52 . # HVAC Design Bot i 4 51 R4 X HEAT 7 387 KA 60 3 ot A =R BT
B, Rk 5.8 fin.

* 5.8 B X figi MRS

= o1 XK H AR DA KW HNE /m3-ht
1 OAD1 87.51 12301.44
2 OAD2 86.19 12117.87
3 OAD3 88.41 12338.79

B JS AT B AN UL R, HREBIAREFEA BN, TR 0 XL (v] ik
TN HUBER, A3 o B R WER 5.4 Fis.

d. KHEEER

SN 55 (AT RN R B, RS IR 5.5 AR, R XEA EHREIIR XML
B RS XU I (1 S5

e. ERKNUTEREZEXR

HVAC Design Bot AR 4 AL @50 LA {5 11 IDF S A MR B, W RS
(A B A AT T OREUNIR . BEJSHEAT 7RI, e TR EBRINER, FRAERR T &E
W&, SEBRENIEERELR. BERKITER, BEERAAFEEE. BE5EE
Z IR IERER 2 W% B

f. BHEAREE

AT A 1B 277 A AR B R T R =R FE ARG 2N, WINBIREA EE, 347 KL A
B AR AT ERNER . KW IER LG R NER 5.6 s, R RER RS KWL
BRI )28 RARIEIEH T EE LA i-Super XA IEF Y IGENLA, H174 57N
R407C, —&lAEN250kW, — & H350kW, HAESHUNE 5.7 k.

T FEA RN, B I 7 R, KRR KA R R A, BT B ROR i
PCIR S, PRI DURII, FEAS I 3= & PRI AR KRR B M 520 2] HVAC Design Bot i Y I 25UR .

C. HVAC Design Bot THEETEM

HVAC Design Bot s&—/MHZEFHR I TR, Hm2 BIRET AN R —A e gt —a
a8 T A, MG RETE AR KT FER 5 TAE, MRakit N RFERTEIEDY F R
JIRAREE], AEARATAT DL B 2 0 AT N IR A E M TR RS b, feEIRIE T TIER AR
AIIg =

H#il HVAC Design Bot A4 i — MZ L HERHESE, A DLSEIL— 28 R 41 P iz O A& 1 E 3
ERAEEER . AREONERE T RANIE, KHLELE 73 KL A IR R im0, it
THE S5 R AT 73 i Ja T LA I




i

) f’g}“ * '5'5’ LB (30

FEAPIEN, KHLEEE, HXALLALRER F, HVAC Design Bot (k7 45 B ynl 5, H
IR FER A T — Ak 75 A HURSE 4 fr Rt AR B, AR BT 450 o
TR INET S, kg BRI ST Re: B HIERAIIR 1, HVAC Design Bot A5k
LR SR E B RRIAIK F3TH 5, B 50 BT AR (10 A U B 0 R IR SR, IR R
FEAER T DL ——X R, Z%AE B UL F RIS .

{Hxt H BT =, HVAC Design Bot tH77 76— 5 ) 7] B«

O FEAREANELR, ERERPE DL HIUT I ES, Rad TR R RS TR

@ BRWAMDIAEVEG, FIaKEAEE . U, XLEEA I, B,
EHT 3 A B 2 A R R Tt A P e 4

@ FEAHE P ORHR /3% R UE oL, B R b 7R R 25 FEARE 52 bR T2 R 4k
O K, 3OS SIEESFEAR M RE SO T B IE;

@ HAT—R & MR RO AR U TR RIER N F, Xk mRetkRsg, HEw
WAL T 5

© HhZ BAFHE R AR

© HhZAEKE IR

BT iR, ATk HVAC Design Bot fi i B8 K Bodk i i F

© B4 Y RAEAEE, R P R AR 1) 2 B

@ Ak or3s, RT3 F P Rk A

@ NHEARUE Lol N R& LR S IE 1) 8

@ EMHERETRELE CIRATFRZEIA, SINENREREER T, ReRE;

® #—P5e THIEE, FhmBE. A EoKE B,

© FECFRERT AR, TR E .

@ wit—BoEBIEM AL, RERETIINZETIRE, 18 RN PPN HE 2 A sh i R
Al RE.

5.3 £ EIBzEK BIM E[@& it

5.3.1 R4 E

HVAC Design Bot /£ 5¢ g 2 J5 G H TR =R R4 L0 & B IEER R RFE 2K IFC X
i, RBP4 TR KRG B B R LR T, ERASGEE 5.4 Fix.

ATLLEE R, KRG A h A TR EEAE Wi R T BT S RGN AEN, B A R
HH, D, EREAN, BEELSIOEM, REHEmIRA A R R S R . (HE
UUES LREREAGEE — e gt BIESR, WsCEARiEn S, BatHEFEANE, TEERbAER&
SR IR IS, T KA E RS, B RIME. RIS TR A RIS R
Xy AT R S B . ARSI R G EA St R T F R R AR EAG R, BARE
e AEE T, A O EME T Bk A A B AR .
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5.3.1 BIM IE[@i%it

BIM IEF BT 28 =4t BIM B Kk, AFHERIE, it B BA TR — 4e R A
9 BIM B8, T2 EAEAE BIM B8 F5g iy 2iscih Tt TEIEBY, 52 %8, 1 m it
FEAEFTA B @A A BT HAAR b, SRR B R B BIM A58, R BIM ARAL (S
S BURE AU AT AN [F) AR ) A B A

HAT, BIMEARFEHER T F2 THERIHER, TR TS AR, 18
VTR R | 2 M S o 256 0BT I ) BT S5 300 ) e 1 AR RCR, IR i AR 2 iRl
R AR R R R RESE  RETHREET BIM [BRE 2 4 3 sh B IR, RA ER BT
1R R e T i F B

LRI R, ARETHAGER T — EKE I BIM A, A pit TR, (HO e — e fE L
SRR B SRR . MRS HVAC Design Bot JilF A4 8 4 2 5 R ik 84 (LI =%
B), AWIFE BIM thezii] T — 2K E XE BIM B4, W& 5.5 firs.

55 — =V HI/KEXNE BIM K

5.4 BRI SLBINGE RIFN

REEPE T —W 3 2 AEM, WZEHN BIM BT, #ZIBE 1.1 WAEZ IR, &
oA TR L TR, Blasistt vt NIRRT A Bz @ M = 1 2 4t
et BOHRRE B NPT, RGBT R BRI = KB, X = KA b AR
HENRE NG IIR 5.9 IR .
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® 59 Az AL NS

BB T A 35 ENER) HaEh A NT i B
BIM &1k .
St gbXML 21 N
AT
ALY IDF SO N
EnegyPlus i V ZHHTNLRE
ARG RILEFE N
REG4IX S B BRI B B4 X
REG T
P Y
B M AK I J
A e EEN v
CIEJXeS S IE i) \

ARYABEE R A TAE AR T A S Beih i 77 AT 8, BAR TAE S ik AT 16 v I
i, DEAFH— BT BRI S o e EUE, (HANR 5.9 I LLE T B3R O &
B

TEAE A E S B BARN L AR, 33T (i M R B ARIE N . 256 H 3BT id 72,
A SO B B TR H B RRS — RN TRCREAT TR g R

O w5, KA BIM 2| EnergyPlus TH5 747 (1) B 2h B THRRE RERCOAHER 05 H 2
PG, AR MR T REREVH SR A ERT R AR, U R R SR TS G (8 S TSR AR L,
H A RS TR M7, H AR E .

@ ARSI, dH AZhEM T A HVAC Design Bot A] BLES AL A A AT 5 4% 1% 70,
MR EMNEEEEFEIER, HigR g Lk, 8RR

@ MBS AT, S RTCR T R G R AR R T BT R B A, A R R B
RE B4 B IS, HReEmth R TSt R4, HIHESHIE R, E TR Z mHEE
HABGERITENEyai

gi b, AR R & A SR IE (SR IA BT, 5 AN LSRR, BORZEEA K.
ATLAAK, AR AR R R, B BUCRA R, 2 E S i — ORI 1 24K
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6.1 BRR KL
M 2 R A R B UM R AR AT DURIL, B AT R g I AR R R, &

FHBETE N SR AR TA) o PR30 2 B v 40 75 2 — A S e 9 B gl R, DAfRIf it A R
MTAE. BTt ASCERTREERIHERE, AT BIM FIRSBAL, $REIATH &
AEME.

I TR S T B AR RRBDIR, ARSI, TEBETE BRI e IR I 45, H AT R
BRZ AR TR . B, ASCE KK R KBS R E T A.

WS4 ARk RARAZRE TE, fHET BIM MEFSE, RAEAT AN
T, e 3 B ABNT AT, b WA BIM BERLE Ffuf tF 55 40 g
HOE M TAE, AR TAERE A

BAF AR SC 58 A 2E B TAE S B SR AT /NG

TEK RS A B T AT B

(L FRKRGE PRI R . AR SCE S Ml 2 WK KA B RRHE, #T B3 kE2
B AR, BiEXTE AT, 30, Mg = EwRiMm S, i e,

(2) KRG B AL . fR 4 ORIl SR, RS0 T RRIE AT & . &
FOARIREE, ARSCEX KRG B B AR PME YRS i, B2 T & T A e R R T AR R A 4
ALK 5] 5 R JR i, TRz R T odE, 3 P BUR K SRR AR . @I b B E
LR BEVL IS F 10 5 7K R G LR ) R AN [F) 2 Ak, AR SOARHE AR ] R FE SR Y 1 58T B A 2R 4R
REVE, oA 8 T IR A m] B H I RE IR A 0, 8 FH 58 ORI A2 T Wi B350 i A2 A8 L
(2R BEEATAb 3 s BF X Z SR AT AN BEAR VLI LR R, AR SOl J TR IE R U . BT A
ol PR e R PR A e, A SCAR M T RGO BR AR, XL RS, R BRI B R T B R
PR 0 PR 0 S5 4 I RN A 78 5 SORIAR

(3) FPKARGEAER T HHAME . ARSCTE ORI AL R E, 404k T/K RSB A B
FE. fiFH python &5, RHAIH M6 SRR T BRI ik, 0 T HHEZ, S python FET)
575 R TR . B0 EiE T E HVAC Design Bot (% Hi 4% 28 IFC Wpsisof:, A
6T TERSINIIRE, FERIEREE LR AR ZR AN T S Thag, 3 T H ] DU 2 HEe ik
) png S o ARSCIE A% TR T B FEE, J708 P ERAE « AR ST K R G B A A
REAS AR S A R SR R Bl i R B — 8 A SRR, BIRIE, SRR . B
R, BRI, AR R EER,

15 A BT 2R B, AR ST T

(4) RGBT KA B AL . ARSI A3 8RR BWeRE M e, ZRa ARk
(A R R RN ARAR o, IR BRI RGN R AR O 58 ) HVAC Design Bot . &, i
T RARG S WA MR A BT (SRR, A SCEE 7= AR ANREA 3T
A, S ERAEBRIAEA E F HVAC Design Bot T EL e R R I 3Hrik A 45 %, HVAC Design Bot
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THRATASEHURA AR R GE %0 B8 (1 B s RNV T 1B R, e R 45 Rl SE 2K

(5) RGEIA RS BRI E A Bt 22k A SO RSB /K R e & A 3 TR
BT IPARERI S KRG, K B E TREIRIEA — 275 LR ERA MR IEGE, HEARE
Wi B 1 S I RS 28K, RRIERCR B, AT RO NI BlJe, ASCRA
AT A BIM BAFEAT 5021 i Y 1E A Bt

(6) T A s BN BRI . AT T BRI B SRR, XFEL T
H et 5 N T R BCR AT SEtE, YOSt b B s o R R s, SOt EORA R, 2 EEh
BOH I — ORI 220, B 1.1 1 A Shic i AE Ty e, e R0 il 2 R s s T R R
6.2 B

ARSCRENS BRIE 2 B S BHI— IXHIBIR R, SERR T NS RRE A v, R B
T AR TR T IRIE R B SRR . FERR R AR, ASCRIL RS H TR IE
WHBT CAREIA S — 2K HENLIRRL, (HIEH V2 M7 547 e SR0T Fi N otk . H AT AT
(I ER(EERCF

(D X ho, AT BIM BRI B GEFERIU AL 2 RE A TSN, W BIM 5
T4, EnergyPlus BN AN TAMAR K E . BIM (A2 EAET DU Revit AT R &
SKIL, 10 EnergyPlus A5 1M1 2 8 sl aT LU i fe i B BOME S .

(2) £ RGEWIHFIBRIER, AT HVAC Design Bot SCHFI T RS ILE AR, A
fpit—b o, BT P 5EE TRINEE, W KRR AR Bk i e R 4 .
AP SEEE N VAL, REFETIINSEThRE, A RGAON AN B 2 B S FE sy T e -

(3) BFXIK RGN A SR, ASCBTRIK R SR B A SR B AR A SsCR B e
Refit TIRIACE A — b, BEAfE— 2 7, LA MARRE SR BA A0, 7R
T ) G A A BT A R

(&) BEXPPmE R, BTSN s e, AR R EE.
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InPort OutPort PortName Load/W Length/m DN
1F:18wellhole_1 1F:33corridorl_1 1F:18wellhole_1_1F:33corridorl_1 68880.15 4 100
1F:33corridorl_1 1F:170ffice_2 1F:33corridorl_1_1F:17office_2 2041.711 2 15
1F:33corridorl_1  1F:33corridorl_2  1F:33corridorl_1_1F:33corridorl_2 64540.25 4 100
1F:33corridorl_2  1F:33corridorl_3  1F:33corridorl_2_1F:33corridorl_3 62242.07 4 100
1F:33corridorl_3  1F:33corridorl_4  1F:33corridorl_3_1F:33corridorl_4 59943.88 4 100
1F:33corridorl_4  1F:33corridorl_5  1F:33corridorl_4_1F:33corridorl_5 57645.7 3 80
1F:33corridorl 5  1F:33corridorl_6  1F:33corridorl_5_1F:33corridorl_6 55347.51 4 80
1F:33corridorl_6  1F:33corridorl_7  1F:33corridorl_6_1F:33corridorl_7 53049.33 4 80
1F:33corridorl_7 1F:33corridorl_8  1F:33corridorl_7_1F:33corridorl_8 50751.14 4 80
1F:33corridorl_8  1F:33corridorl_9  1F:33corridorl_8_ 1F:33corridorl_9 48452.96 4 80
1F:170ffice_2 1F:170ffice_1 1F:170office_2_1F:170ffice_1 1020.856 4 15
1F:18wellhole_1 1F:31corridor3_1 1F:18wellhole_1_1F:31corridor3_1 37155.82 5 70
1F:31corridor3_1  1F:31corridor3_2  1F:31corridor3_1_1F:31corridor3_2 34732.13 4 70
1F:31corridor3_2 1F:31corridor3_3  1F:31corridor3_2_1F:31corridor3_3 32308.43 4 70
1F:31corridor3_3  1F:3lcorridor3_ 4  1F:31corridor3_3_1F:31corridor3_4 29884.74 4 70
1F:31corridor3_4 1F:240ffice_2 1F:31corridor3_4_1F:24office_2 6325.833 3 25
1F:31corridor3_4  1F:3lcorridor3 5  1F:31corridor3_4_1F:31corridor3_5 21135.21 4 50
1F:31corridor3_5  1F:31corridor3_6  1F:31corridor3_5_1F:31corridor3_6 18711.51 4 50
1F:31corridor3_6  1F:3lcorridor3_7  1F:31corridor3_6_1F:31corridor3_7 16287.82 4 50
1F:31corridor3_7 1F:31corridor3_ 8  1F:31corridor3_7_1F:31corridor3_8 13864.13 4 40
1F:31corridor3_8  1F:3lcorridor3_ 9  1F:31corridor3_8_1F:31corridor3_9 11440.43 4 32
1F:31corridor3_9  1F:3lcorridor3_10 1F:31corridor3_9_1F:31corridor3_10  2293.286 4 20
1F:31corridor3_10 1F:270ffice_2 1F:31corridor3_10_1F:270office_2 2293.286 3 20
1F:31corridor3_9 1F:260ffice_2 1F:31corridor3_9_1F:260ffice_2 6723.449 4 32
1F:240ffice_2 1F:240ffice_1 1F:240ffice_2_1F:24office_1 1095.55 4 15
1F:270ffice_2 1F:270ffice_1 1F:270ffice_2_1F:270ffice_1 1146.643 4 15
1F:260ffice_2 1F:260ffice_1 1F:260ffice_2_1F:260ffice_1 1153.835 4 15
1F:260ffice_2 1F:250ffice_4 1F:260ffice_2_1F:250ffice_4 4415.779 4 25
1F:250ffice_4 1F:250ffice_3 1F:250ffice_4_1F:250ffice_3 3311.834 3 20
1F:250ffice_3 1F:250ffice_2 1F:250ffice_3_1F:250ffice_2 2207.889 3 15
1F:250ffice_2 1F:250ffice_1 1F:250ffice_2_1F:250ffice_1 1103.945 3 15
1F:240ffice_2 1F:230ffice_3 1F:240ffice_2_1F:23office_3 4134.733 5 25
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InPort OutPort PortName Load/W  Length/m DN
1F:230ffice_3 1F:230ffice_2 1F:230ffice_3_1F:23office_2 2756.489 3 20
1F:230ffice_2 1F:230ffice_1 1F:230ffice_2_1F:23office_1 1378.244 3 15
1F:33corridorl_9  1F:30corridor2_1  1F:33corridorl_9 1F:30corridor2_1  46154.78 5 80
1F:30corridor2_1  1F:30corridor2_2  1F:30corridor2_1_1F:30corridor2_2  43097.46 4 80
1F:30corridor2_2 1F:5office_1 1F:30corridor2_2_1F:5office_1 31234.69 3 70
1F:30corridor2_2  1F:30corridor2_3  1F:30corridor2_2_1F:30corridor2_3  8805.451 3 32
1F:30corridor2_3  1F:30corridor2_4  1F:30corridor2_3_1F:30corridor2_4  5748.132 4 25
1F:30corridor2_4 1F:8office_1 1F:30corridor2_4_1F:8office_1 2690.813 2 20
1F:8office_1 1F:9office_1 1F:8office_1_1F:9office_1 2339.523 2 20
1F:9office_1 1F:7office_1 1F:9office_1_1F:7office_1 1071.291 3 15
1F:9office_1 1F:100ffice_1 1F:9office_1_1F:100ffice_1 765.1417 3 15
1F:50ffice_1 1F:50ffice_2 1F:50ffice_1_1F:50ffice_2 30224.88 4 70
1F:50ffice_2 1F:20ffice_1 1F:50ffice_2_1F:20ffice_1 29215.07 5 70
1F:20ffice_1 1F:1office_5 1F:2office_1_1F:1office_5 28045.34 3 70
1F:1office_5 1F:1office_4 1F:1loffice_5_1F:1office_4 26648.75 3 70
1F:1office_4 1F:1office_3 1F:1office_4_1F:1office_3 25252.16 3 50
1F:1office_3 1F:1office_2 1F:1office_3_1F:1office_2 23855.56 3 50
1F:1office_2 1F:1office_1 1F:1office_2_1F:1office_1 1396.594 3 15
1F:1office_2 1F:11office_5 1F:1office_2_1F:11office_5 21062.37 5 50
1F:11office_5 1F:11office_4 1F:11office_5_1F:11office_4 19598.39 3 50
1F:11office_4 1F:11office_3 1F:11office_4_1F:11office_3 18134.41 3 50
1F:11office_3 1F:11office_2 1F:11office_3_1F:11office_2 16670.42 3 50
1F:11office_2 1F:11office_1 1F:11office_2_1F:11office_1 15206.44 3 40
1F:11office_1 1F:28office_1 1F:11office_1_1F:28office_1 13742.46 3 40
1F:28office_1 1F:120ffice_2 1F:28office_1_1F:120ffice_2 12788.8 4 40
1F:120ffice_2 1F:120ffice_1 1F:120ffice_2_1F:120ffice_1 1627.824 4 15
1F:120ffice_2 1F:13office_2 1F:120ffice_2_1F:13office_2 9533.151 5 32
1F:13office_2 1F:140ffice_5 1F:13office_2_1F:14office_5 8455.498 4 32
1F:140ffice_5 1F:140ffice_4 1F:14office_5_1F:14office_4 5902.276 3 25
1F:140ffice_4 1F:140ffice_3 1F:14office_4_1F:14office_3 4426.707 3 25
1F:140ffice_3 1F:140ffice_2 1F:14office_3_1F:14office_2 2951.138 3 20
1F:140ffice_2 1F:140ffice_1 1F:14o0ffice_2_1F:14office_1 1475.569 3 15
1F:140ffice 5 1F:130ffice_1 1F:14o0ffice_5 1F:13office_1 1077.653 4 15
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InPort OutPort PortName Load/W Length/m DN
1F:18wellhole_1 2F:66corridor3_1 1F:18wellhole_1_2F:66corridor3_1 67552.86 1 100
2F:66corridor3_1  2F:66corridor3_2  2F:66corridor3_1_2F:66corridor3_2 64020.04 3 100
2F:66corridor3_2  2F:66corridor3_3  2F:66corridor3_2_2F:66corridor3_3 53036.97 4 80
2F:66corridor3_3  2F:66corridor3_4  2F:66corridor3_3 2F:66corridor3_4 49504.15 4 80
2F:66corridor3_4 2F:590ffice_2 2F:66corridor3_4 2F:590ffice_2 45971.33 2 80
2F:590ffice_2 2F:66corridor3_5 2F:590ffice_2_2F:66corridor3_5 40894.61 3 70
2F:66corridor3_5 2F:600ffice_2 2F:66corridor3_5_2F:600ffice_2 37361.79 3 70
2F:600ffice_2 2F:66corridor3_6 2F:600ffice_2_2F:66corridor3_6 30020.08 2 70
2F:66corridor3_6 2F:61office_2 2F:66corridor3_6_2F:61office_2 26487.26 3 70
2F:61office_2 2F:66corridor3_7 2F:61office_2_2F:66corridor3_7 24651.83 2 50
2F:66corridor3_7 2F:620ffice_2 2F:66corridor3_7_2F:620office_2 21119.01 3 50
2F:620ffice_2 2F:66corridor3_8 2F:620ffice_2_2F:66corridor3_8 19283.58 2 50
2F:66corridor3_8  2F:66corridor3_ 9  2F:66corridor3_8 2F:66corridor3_9 15750.76 3 50
2F:66corridor3_9 2F:630ffice_2 2F:66corridor3_9_2F:63office_2 5076.716 2 25
2F:66corridor3_9  2F:66corridor3_10 2F:66corridor3_9 2F:66corridor3_10  7141.219 4 32
2F:66corridor3_10 2F:640ffice_2 2F:66corridor3_10_2F:64office_2 7141.219 2 32
2F:64office_2 2F:650ffice_2 2F:64office_2_2F:650ffice_2 1735.181 3 15
2F:650ffice_2 2F:66corridor3_11 2F:650ffice_2_2F:66corridor3_11 0 2 15
2F:590ffice_2 2F:590ffice_1 2F:590ffice_2_2F:590ffice_1 2538.358 4 20
2F:600ffice_2 2F:600ffice_1 2F:600ffice_2_2F:600ffice_1 5506.287 4 25
2F:600ffice_1 2F:61office_1 2F:600ffice_1_2F:61office_1 3670.858 4 20
2F:6loffice_1 2F:620ffice_1 2F:61office_1_2F:620ffice_1 1835.429 4 15
2F:630ffice_2 2F:630ffice_1 2F:630ffice_2_2F:63office_1 2538.358 4 20
2F:64office_2 2F:64office_1 2F:640ffice_2_2F:640office_1 3570.61 4 20
2F:64office_1 2F:650ffice_1 2F:640ffice_1_2F:650ffice_1 1735.181 3 15
2F:66corridor3_2 2F:580ffice_1 2F:66corridor3_2_2F:580ffice_1 7450.25 4 32
2F:580ffice_1 2F:580ffice_2 2F:580ffice_1 2F:580ffice_2 4966.833 3 25
2F:580ffice_2 2F:580ffice_3 2F:580ffice_2_2F:580ffice_3 2483.417 3 20
1F:18wellhole_1 2F:53office_2 1F:18wellhole_1_2F:53office_2 102844.5 5 125
2F:53office_2 2F:47corridorl_1 2F:53office_2_2F:47corridorl_1 99170.02 1 100
2F:47corridorl_1  2F:47corridorl_2  2F:47corridorl_1_2F:47corridorl_2 95965.16 4 100
2F:47corridorl_2  2F:47corridorl 3 2F:47corridorl_2_2F:47corridorl_3 92760.3 4 100
2F:47corridorl_3  2F:47corridorl_4  2F:47corridorl_3 2F:47corridorl_4 89555.44 4 100
2F:47corridorl_4  2F:47corridorl 5  2F:47corridorl_4 2F:47corridorl_5 86350.58 3 100
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2F:47corridorl 5  2F:47corridorl_6  2F:47corridorl_5_2F:47corridorl_6  83145.72 4 100
2F:47corridorl_6  2F:47corridorl_7  2F:47corridorl_6_2F:47corridorl_7  79940.86 4 100
2F:47corridorl_7  2F:47corridorl_8  2F:47corridorl_7_2F:47corridorl_8  3204.861 3 20
2F:530ffice_2 2F:530ffice_1 2F:530ffice_2_2F:53office_1 1837.239 4 15
2F:47corridorl_7 2F:490ffice_2 2F:47corridorl_7_2F:49office_2 73531.13 7 100
2F:490ffice_2 2F:490ffice_1 2F:490ffice_2_2F:490office_1 22857.83 4 50
2F:49office_1 2F:51office_5 2F:49office_1_2F:51office_5 20384.26 4 50
2F:51office_5 2F:51office_4 2F:51office_5_2F:51office_4 17925.62 3 50
2F:51office_4 2F:510ffice_3 2F:51office_4_2F:51office_3 15466.97 3 50
2F:510ffice_3 2F:510ffice_2 2F:51office_3_2F:51office_2 13008.33 3 40
2F:51office_2 2F:51office_1 2F:51office_2_2F:51office_1 10549.68 3 32
2F:510ffice_1 2F:520ffice_4 2F:51office_1 2F:520ffice_4 8091.034 3 32
2F:520ffice_4 2F:520ffice_3 2F:520ffice_4_2F:520ffice_3 6068.275 2 25
2F:520ffice_3 2F:520ffice_2 2F:520ffice_3_2F:520ffice_2 4045.517 2 20
2F:520ffice_2 2F:520ffice_1 2F:520ffice_2_2F:520ffice_1 2022.758 2 15
2F:490ffice_2 2F:48office_2 2F:490ffice_2_2F:480office_2 48199.75 6 80
2F:48office_2 2F:48office_1 2F:48office_2_2F:480office_1 3078.379 4 20
2F:48office_2 2F:460ffice_1 2F:48office_2_2F:460ffice_1 42042.99 4 70
2F:460ffice_1 2F:460ffice_2 2F:460ffice_1_2F:460ffice_2 40252.07 2 70
2F:460ffice_2 2F:460ffice_3 2F:460ffice_2_2F:460ffice_3 5372.756 2 25
2F:460ffice_3 2F:460ffice_4 2F:460ffice_3_2F:460ffice_4 3581.837 2 20
2F:460ffice_4 2F:460ffice_5 2F:460ffice_4_2F:460ffice_5 1790.919 2 15
2F:460ffice_2 2F:45corridor2_1 2F:460ffice_2_2F:45corridor2_1 33088.4 4 70
2F:45corridor2_1  2F:45corridor2_2  2F:45corridor2_1_2F:45corridor2_2  29794.88 4 70
2F:45corridor2_2 2F:400ffice_1 2F:45corridor2_2_2F:40office_1 26501.37 3 70
2F:400ffice_1 2F:440ffice_1 2F:400ffice_1_2F:440ffice_1 24552.17 3 50
2F:440ffice_1 2F:45corridor2_3 2F:440ffice_1_2F:45corridor2_3 22929.72 2 50
2F:45corridor2_3  2F:45corridor2_4  2F:45corridor2_3_2F:45corridor2_4  19636.2 3 50
2F:45corridor2_4 2F:38office_1 2F:45corridor2_4 2F:38office_1 16342.69 3 50
2F:38office_1 2F:45corridor2_5 2F:38office_1_2F:45corridor2_5 9880.544 3 32
2F:45corridor2_5  2F:45corridor2_6  2F:45corridor2_5_2F:45corridor2_6  6587.029 4 25
2F:45corridor2_6  2F:45corridor2_7  2F:45corridor2_6_2F:45corridor2_7  3293.515 4 20
2F:400ffice_1 2F:400ffice_2 2F:400ffice_1 2F:400ffice_2 974.597 4 15
2F:38office_1 2F:38office_2 2F:38office_1 2F:380ffice_2 4871.513 4 25
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2F:38office_2 2F:370office_1 2F:38office_2_2F:37office_1 2419.876 4 20
2F:370office_1 2F:34office_1 2F:370ffice_1 2F:34office_1 1409.171 3 15
2F:38office_2 2F:390ffice_1 2F:38office_2_2F:39office_1 861.0079 4 15
* B.3 HEEIEERCOR R ERIR
InPort OutPort PortName Load/W Length/m DN
1F:18wellhole_1 3F:93corridor3_1 1F:18wellhole_1 3F:93corridor3_1 59883.17 1 100
3F:93corridor3_1  3F:93corridor3_2 3F:93corridor3_1_3F:93corridor3_2 55733 4 80
3F:93corridor3_2  3F:93corridor3_3 3F:93corridor3_2_3F:93corridor3_3 46687.31 3 80
3F:93corridor3_3  3F:93corridor3_4 3F:93corridor3_3 3F:93corridor3_4 42537.14 4 80
3F:93corridor3_4 3F:890ffice_3 3F:93corridor3_4 3F:89office_3 38386.97 3 70
3F:890ffice_3 3F:93corridor3_5 3F:890ffice_3 3F:93corridor3_5 34006.87 2 70
3F:890ffice_3 3F:890ffice_2 3F:890ffice_3_3F:89office_2 2920.066 2 20
3F:890ffice_2 3F:890ffice_1 3F:890ffice_2_3F:89office_1 1460.033 2 15
3F:93corridor3 5  3F:93corridor3 6 3F:93corridor3 5 3F:93corridor3_6 29856.7 4 70
3F:93corridor3_6 3F:900ffice_2 3F:93corridor3_6_3F:900ffice 2 25706.53 2 70
3F:900ffice_2 3F:93corridor3_7 3F:900ffice_2_3F:93corridor3 7 22296.52 3 50
3F:93corridor3 7 3F:93corridor3 8 3F:93corridor3_7_3F:93corridor3_8 18146.35 4 50
3F:93corridor3_8 3F:91office 3 3F:93corridor3_8 3F:91loffice 3 13996.18 1 40
3F:91office_3 3F:91office 2 3F:91office_3 3F:9loffice 2 2920.066 2 20
3F:91office 2 3F:91office 1 3F:91office_2 3F:9loffice 1 1460.033 2 15
3F:91office_3 3F:93corridor3_9 3F:91office_3_3F:93corridor3 9 9616.076 3 32
3F:93corridor3 9  3F:93corridor3_10  3F:93corridor3_9 3F:93corridor3_10 5465.906 4 25
3F:93corridor3 10 3F:93corridor3_11 3F:93corridor3_10 3F:93corridor3_11  5465.906 4 25
3F:900ffice 2 3F:900ffice 1 3F:900ffice_2_3F:900ffice_1 1705.005 4 15
3F:93corridor3_2 3F:88office_1 3F:93corridor3_2_3F:88office 1 4895.524 4 25
3F:88office_1 3F:88office 2 3F:88office_1 3F:88office_2 3263.682 3 20
3F:88office 2 3F:88office_3 3F:88office_2_3F:88office_3 1631.841 3 15
3F:93corridor3 11 3F:920ffice_3 3F:93corridor3_11 3F:920ffice_3 5465.906 4 25
3F:920ffice_3 3F:920ffice 2 3F:920ffice_3 3F:920office 2 3643.937 3 20
3F:920ffice 2 3F:920ffice 1 3F:920ffice_2_ 3F:92office 1 1821.969 3 15
1F:18wellhole_1 3F:83office 2 1F:18wellhole_1 3F:83office 2 119408.9 5 125
3F:83office_2 3F:82corridorl_1 3F:83office_2_3F:82corridorl_1 116538.7 1 125
3F:82corridorl_1  3F:82corridorl_2 3F:82corridorl_1_3F:82corridorl_2 112380.2 4 125
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InPort OutPort PortName Load/W  Length/m DN
3F:82corridorl_2  3F:82corridorl_3  3F:82corridorl_2_3F:82corridorl_3  108221.8 4 125
3F:82corridorl_3  3F:82corridorl_4  3F:82corridorl_3_3F:82corridorl_4  104063.3 4 125
3F:82corridorl_4  3F:82corridorl_5  3F:82corridorl_4_3F:82corridorl_ 5 99904.88 3 100
3F:82corridorl_5  3F:82corridorl_6  3F:82corridorl_5_3F:82corridorl_6  95746.42 4 100
3F:82corridorl_6  3F:82corridorl_7  3F:82corridorl_6_3F:82corridorl_7  91587.96 4 100
3F:82corridorl_7  3F:82corridorl_8  3F:82corridorl_7_3F:82corridorl_8  45698.89 4 80
3F:82corridorl_8  3F:82corridorl_9  3F:82corridorl_8_3F:82corridorl_9  41540.44 4 70
3F:83office_2 3F:83office_1 3F:83office_2_3F:83office_1 1435.1 4 15
3F:82corridorl_9  3F:74corridor2_1  3F:82corridorl_9_3F:74corridor2_1  37381.98 7 70
3F:74corridor2_1  3F:74corridor2_2  3F:74corridor2_1_3F:74corridor2_2  26933.59 4 70
3F:74corridor2_2 3F:700ffice_1 3F:74corridor2_2_3F:700ffice_1 3501.273 3 20
3F:74corridor2_2  3F:74corridor2_3  3F:74corridor2_2_3F:74corridor2_3  16970.15 3 50
3F:74corridor2_3  3F:74corridor2_4  3F:74corridor2_3_3F:74corridor2_4  6462.171 4 25
3F:70office_1 3F:700ffice_2 3F:700ffice_1_3F:700ffice_2 1750.637 4 15
3F:74corridor2_1 3F:71office_1 3F:74corridor2_1_3F:71office_1 3986.219 5 20
3F:71office_1 3F:71office_2 3F:71office_1_3F:71office_2 1993.109 4 15
3F:74corridor2_3 3F:670ffice_1 3F:74corridor2_3 3F:670ffice_1 4045.803 5 20
3F:670office_1 3F:670office_2 3F:670office_1_3F:670office_2 2022.902 4 15
3F:82corridorl_7 3F:760ffice_2 3F:82corridorl_7_3F:760ffice_2 41730.61 7 70
3F:760ffice_2 3F:760ffice_1 3F:760ffice_2_3F:760ffice_1 2250.726 4 15
3F:760ffice_2 3F:78office_1 3F:760ffice_2_3F:780ffice_1 20998.74 4 50
3F:78office_1 3F:790ffice_2 3F:78office_1 3F:790ffice_2 19919.3 4 50
3F:79office_2 3F:79office_1 3F:790office_2_3F:790office_1 2345.548 4 20
3F:790ffice_2 3F:800ffice_3 3F:79office_2_3F:800ffice_3 15228.21 5 40
3F:800ffice_3 3F:800ffice_2 3F:800ffice_3_3F:800ffice_2 12722.09 3 40
3F:800ffice_2 3F:800ffice_1 3F:800ffice_2_3F:800ffice_1 10215.98 3 32
3F:800ffice_1 3F:81office_3 3F:800ffice_1 3F:81office_3 7709.861 3 32
3F:81office_3 3F:81office_2 3F:8loffice_3_3F:81loffice_2 5139.908 3 25
3F:81office_2 3F:8loffice_1 3F:8loffice_2_3F:8loffice_1 2569.954 3 20
3F:760ffice_2 3F:750ffice_2 3F:760ffice_2_3F:750ffice_2 16230.42 6 50
3F:750ffice_2 3F:750ffice_1 3F:750ffice_2_3F:750ffice_1 2450.707 4 20
3F:750ffice_2 3F:730ffice_1 3F:750ffice_2_3F:73office_1 11329.01 4 32
3F:730ffice_1 3F:730ffice_2 3F:73office_1 3F:73office_2 9063.205 2 32
3F:730ffice_2 3F:730ffice_3 3F:73office_2_3F:73office_3 6797.404 2 32
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3F:73office_3
3F:73office_4

3F:730ffice_4
3F:73office_5

3F:73office_3_3F:73office_4
3F:73office_4_3F:73office_5

4531.602 2 25
2265.801 2 20
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