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Abstract

Under the background of carbon peak and carbon neutrality, the energy consumption of hotel build-
ings is high, which is an important part of energy saving and carbon reduction and is of great signif-
icance to carbon neutrality. The skin design of the hotel building can save a lot of energy by means
of self-shading, thus reducing carbon emissions. Based on the above considerations, this paper con-
structs an optimization process of building skin based on light and thermal stability, aiming to make
a reasonable choice between the contradiction and conflict between building shading and lighting
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and provide some inspiration for related architectural design. In this study, a southbound room of
a hotel building is taken as an example. A parametric model is constructed on the Rhino platform,
and two plugins, Honeybee and Ladybug, are used. The daylighting simulation and radiation heat
gain simulation of the building were carried out. At the same time, Octopus was used for multi-ob-
jective genetic algorithm optimization, and 24 relative optimal solutions of the building skin scheme
were obtained. Considering the lighting and shading effects, the final scheme of the building skin
was obtained.
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Bti [l 2 2030 Aiik i, 2050 figeH ALEL fA H PR RO SR H[L] [2], DA KA B BA ) R JiE SR I35 G
[3]. 2 N FEER A I UE D M . AR FPELSCIRDL R, ASEEHUN T B e b R
BEALE, W B AT R RE IR, Oy TR BT R R AN RS . TS B SR AR
NEFUTIE A AR, BABORI 1 RERHEE 7o T SR 08 b R 1% 55
70, CARARYR RSN 0 L8, 2 55 B oy (AR HEAL T, A3 R T S SRR B BE DB 8 i PO HE

BB THEHLBORE HOB A 5 [4], RN AR &, S USRI VR R B AN 58 3,
NIRRT AT EAL R R S RE PP T [5] . AEAR SR BB TARRAE 2, AR VR T
EUMERERIL. ERstit . TR, B RIE RIS MERESR PR R IME it iR, AR At
wREAT, WIS TR AR R, VAR ER, R SEUR TS EE 5. RN &A]
DAUANRE], IR NEROARSG, AR SR R el MBS Ny, |
FRAEEFMBL, EHIERETRIRIE R A MR MSCR, P RE N N ERE BIBE 2 AFF KA
P TR, BTHFUSEBOTIR. 2 BRI 6], B @SR, BE—
ANEE ZAEREH bR, LRAMNISHA R, TR LA shoe sk I8, SRt — RISk
THITBkE, KM 71 BRI LU SR AL B R, 8 S B N Ry B e D K SRy T o A SR TSR 7735
BERT DM SUA ) — Fhigdz, O @SN %, IR SUER . 45, PEREIR Rt 1
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2. XEkERiR

AHAH I MEREA LB 7T, U8RI RSk i . B2 3HE[8]7E Grasshopper + Rhino V&, il Hon-
eybee + Wallacei #fif, K EH RN RBSGEFSEAIAGHENRABIR, CL—Hk 25 Z 1R Jp A
WAE N G, Kahilh. @A RMERRE. BIERAEEENARE, AT T RRSLE,
G ERETR PRI T AL, IR RIS B T Rt 7%, i T AR . RIRWF[O1AEE T
FHRMRACEIE R R & JiRE, DA AR RS S T sk, g 7T ST &,
PAR A, B gE A MR, BT SRRSO S W T 3 R, RIS RE R AT DA R
HHENLE RFEAT T BHIEE % . Kristoffer Negendahl [10]125 A LL Big 355 Fr ok i@ i H o), % e s
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TR FTHME AR Ay, I R 3R B R B I RH B s Wikt RO REHL R S e #E . M AT TiE
Ao PR S A — SRR AS B e RARR B AR ST TH SR BRI, ORI 1 e, W7
BRI R HL REAE S A LI, FAEMEHRIZICR, RASSEFLHACR S @RS, #iE T ik
7% SR8 B A2 25 BB E T BOSHE ORI 84T TIRR, Mtk 1 AR X 2 oh R Bk
X7y EHA RS, @SBRI R M, ERIE A T SR, @ T S BUATIE R o
Ko

MUL LS Bw sear A, BRI RS 15 EEOR R SR AW &, S PERe LBt At
R WA, Bk 7R SR ER, (HFRN R A AR, ZRTHHEILTERE, fEik
THI7 SRR 2 PR TEIR T3 R T A IR A 2 1, AU FE M Uk RE A £ 27 I BEAT AL, A RERE
SRS S, AW SR 7 & .
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3.1. S¥HLER

SRS, R HITEE R S, BREE R e R — LR &2/, A 90 4F
A BN B4 — e BT Ii[12], &R RFT ISR T S EAL IR A BT %, SH st
AT R R R . TEARWWEFEH, UL Grasshopper + Rhino A it-F &, @il “Hijthsl” Puis A i fr
i MR FEAR; ASFET DAEEFCF IS @ FUBR 2 AR R R, SRR GG T “ b [Em
MIARA Z A, FURR A R RES (R “ 22— Rmshe 5 , KKRE TS R iR -

32. BHMEERIITR

TEARUHIEFLF, KM T Honeybee + Ladybug Piak R4 S8ttt , 73 A E N B SR AR HUFA 48 S A
U . Honeybee ¥4 R4 3D AR ERE BT G UE AL 5] 28, L35 EnergyPlus 1 Radiance [13], 1]
DAHEAT PEA ARG S 30 2 0 g S, JF ELW UE B4 ST it mT AL R FE R A2k, X = A6 IR
FERIRIE S, BT DA {6 1 e SO R) BdE AT A0, RO 1 B4l (1 RIEFE L . Ladybug [AIFE%E T Rhino 4
A, A DUAT @ SRS AT AR 78, AR A R, AR BRI e iR A .

33. i sE

AR T 2 Birig et %, R T Grasshopper “F- & f3di4: Octopus [14]. AL HEE%
T FARNEG KA EN], @RI 7RIS B A Te], HIEAJRERU R . E e e ik
SHGEH 2 WA R — RIS EA S, B SERERE I RS, RIS & S8 & HITHERE K
F, EERERYPIEE— 2 WBIRE, SAREOMESEET — BB R, BUGHTEIL, K57
WEE XA, AWESREERRE, ERARBOER B PR WS e 5k a i e EE—,
FEREME AT — RPN AR, X SRR O IAFE B AT EE, ESREMEL G, FILIE—E i
HEAT R, BEnT RIS S aE R T % .
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AU TR B AR5, H A AR A X, A PRI LR, 8 TR E S
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Figure 1. The initial model of the study
E 1. HRaRE
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Figure 2. Honeybee model construction
[E 2. Honeybee #5432

Figure 3. Honeybee parameter adjustment and result visualization
3. Honeybee ¥R SR ATk

Figure 4. Ladybug parameter adjustment and result visualization
4. Ladybug BHIIFESEERATIL

HEEAIER, WE 1, R 65m, Y% 3.9m, BENSE 42m, EFIMIE RS —EHHEKHE,
VE NI LR AR 2, (R B 2 37 T 3% B SR R BB AR 4, B HEAR AL a2 0~5 m 2 [a], 2
P BE LA B e A 0.5, B P BERSTH 1 b g, BP9 EARRVE A 1.95~3.9 m, T AR E N 2.1~4.2
mo

B AR BH A BRI DA RSSO G T B e 3, AT DA R SR S S A A R 58 A SR RO
T YIS R BEE N 0.35, LA 25 =N EHE BT I oA Bt 0.75 m, WK 3; AR TR S A 0.3 m x
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0.3m, W4, BHIEERUREMERER, B G RGEEE, il ERCEZE . fERERG
PR, % BTN, EREERHIA 6 H 21 HE E 8 fB R 16 s, At
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1t Octopus [ E Y, KR EFR 18R “EBR LA B4R S A 22 E 10 4 0HE (SR A7
A kwh)” KA B RR 2 A CEREFIENFIROCRB(AAIN%)” o AR 1 NSNS E T,
TP AR —E, EE P ST e, 2R R 7w KR LE, B rTEs s
W PR R RR A PR 2 (R AR O B, ET R e N N R, AR 2 NN & K, X
AN SHER T RIS SLIE AL RO LSO ENE A&

EBEE SR B b AR MR B A8 &2 )5, #EN Octopus VE4HHEE T HET £ H bridi & B2 5%
ZHOE . KRR S LB BE y 0.500, A2 MEZRBE A 0.200, R RS AR BE 4 0.500, FERIZE X
MEZR LB 0.800, PPk B AR 20 A, ARHCH 25 X, JLiHAE R 500 4~MA, 1% H HypE Reduction
A1 HypE Mutation 48 5 53k . [HAER S, Octopus BRI AL H ARk A7 S/ IMESR A, DRI 75 225 B A
i KAE R BAREEAT R, (ESEX — VI E 2 )G, HHIRIAT 2 B AR L Bk SRR .
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PAGE R I 5, WEHBATAT LA 2], @HEACHE S X BFRGIS A E AR K
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FAPSLH B LL, R AR — AR T, &) I 58 B T L — 5@ RS R = O, (HUt
LR S, IXF AT R AT 2 IR A & AR SN RH A 1 P R i s A IR PR AR, R
IRV, @K SE LLZ i TR e, WIRFE R REERE, & 19 AR (L # oy 3.12~3.26 m,
W R AR AE I Y 2.52~2.62m, BERARANK, FTUMON TSR TS, SRR T ARXT TS (R HUA
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Figure 5. Multi-objective optimization solution set
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Figure 6. Visualization of daylight factor of frontier solution set
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Figure 7. Visualization of radiation heat gain of frontier solution set
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Figure 8. Typical solution display and corresponding parameters
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3.15m, HW/EN 2.6m, BEERIE VEUFIEADCIE, MORE T B EARRENE, G NSRS h
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