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Abstract

This paper establishes 3D model of the building and inputs the designed parameters of indoor en-
vironment, including ventilation mode, retaining structure, air conditioning system, air handle
system and the heating and cooling systems. It uses DeST software to obtain the hourly dynamic
simulation of heating and air conditioning, the load and energy consumption demand. It analyzes
the results and is concluded: energy consumption for passive building is very small compared to
ordinary building, operating cost for heating equipment is reduced, and the pollution of the envi-
ronment is also decreased.

Keywords

Passive Architecture, Energy Simulation, DeST

E T DeSTH AN EH REIRIHFEIL TR

2 &' REx

SEFEE R KRS B TR R, BRI SF5FE R
AL ERIB A R AR, Wk e
Email: lvchun8603@163.com

Woks H . 20184F5H22H: FHER: 20184F6 H5H: KA HI: 2018F6H12H

R

BEVVEFAN=AEL, MARTFNEARESE. ERER. BFEH. ZHARG. ZSAB RGN
RHIRRSE, FIFADeSTRAN KT £FEBN SH R HR TR A A EERRR, IMEREBUE

XESIH: B, IkEE. BT DeST sl M ALIRH A BHID]. #it, 2018, 3(2): 39-43.
DOI: 10.12677/design.2018.32007


http://www.hanspub.org/journal/design
https://doi.org/10.12677/design.2018.32007
https://doi.org/10.12677/design.2018.32007
http://www.hanspub.org

B, KEE

W FERRIEH X BB A RAE AT R T BT B AEEN, BERREBITRAREE, D T
Bi5 4.

X 5in
BeEhEH, BEFERA, DeST

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5]

HZREWET, HEEEA 3.6 m, ZJZEEN 3 m, )RS R SRR AR 240 mm
wAK, AMRUEN 250 mm JE EPS fRIENR, = AHLTA 200 mm & XPS fRIEMR, EIA 200 mm & EPS &
B, HEP SR MR AZATE . 1% RN Low-E M2 RESIE, =EW0E, BEREN 12 mm, 1%
WEHN 0.650 w/(m’k). FEHFHLSE T/ FEHIX, & ZEBHC IS SRR, FTCAI T ANBOE R, SR
WE A BN EEAT 4 ML, DAER. B BES—H. BA RN 26 m*. 5 H
e NI AEE WG, NREERN 025 Am®, A¥EREN 61 W, ABFiERE 0.102 kg/h, ABH RN
30 m*he PAERIEAA S m®, AR BHEmEN 8 m®, A2, AREE 0.1 Am’. &M FEH
Bh6m’, FEMETMAL. ARERG. HASLHRAGERL[1] [2] [3], WE 1R, BTz
FHIREIRIEAE, FIH DeST FAh 5 H A AR IZ i IR 25 1 G 17 S HL e FE 7 SR HEAT Bh B4

2. BRI EE
2.1. HEMERA

FEASE NI S SRR FE A, KBHAESHE R @R = N RO E RN R, E%wWTLM
B a R Ui S ARG, TA)3ER I 1 @ AR A2 RIS AT REFE L e S N BB FEFE . DeST HOES
ST EAR . BShadows AT SR G TH RS EL A X BB @ s gk AT @ 30 H S AR Oe - . @5 H a;fr%iﬁb
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Figure 1. Layout of two layers of a building
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I MR S 1] BB P AR ST B B B BN SUAN R i BRI L5 . 534h, BShadow
gy T IZEF IR P, 38 I KB AN 75 L AR S AT S A R AR AL ORI
WIEFIF, R REFEFE B R AT

FER I, &2 A SR N A TF IR, AR BEIRH AE, T HLA R TS e b — 5
BRI, NN GUIRAE T EFIE 21 I AT B AR RO B RS 2E, TR BRI KT 30
I B IR AR TIEANR AL N R ER EFETE B NI, ERUEMBIERER T, mITE
BENE A 2SS O 53 (R A R SRR A, A ST FU 3 W 1 R0 IR ) RE AR o T SR 2 U REAE
1 30%/c 47, AERFREFEREEA A s MAES A — 2500, BARIE KO R E A5 R — A
MR JSE AR 5 N i 8 L Y S B B W Kt DX P R OK BR R A 5 0L L 1] 2 A 3.

2.2. BifRS

EWRSAFHTRM—NTHEAES, ¥ 4N AE LADDAER. L MEERMBIRSG T, XA
ESL T AW ARG TS B 55 8], AR G5 0] AR A Sh R A RRAT TR B A& K gl . 2 R 2RA
WAETSBRNERSG, XP RS REARYE 5 18] 2E AN 5] I 8] BORI AN 5] 28 A I8 i o A & B A58 B R A )
TARFEM B . TRRGBIEER T & e N B E, SNEREERERNIAZEEE TR, &
R R E B NI RS F IR, 28 KSR T BR B8 I A E B R AR, 16 R F R
RNYIE ISP E AT, B RE AT AL

HEF ARG L RBEEFE X T RERNFEZE—DREG, WS R X S hR G mE 2 i 210 H
MERNTA1ITHES A1 H, RESRIEASEN10 H20 HEXRFE 4 H 20 H, RGEXNENEIFERE L
o AT RE, KRR IIE 400 W, ZES A EER 22 8 AR50 LK 4.
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Figure 2. Hourly dry ball temperature in Harbin
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Figure 3. Hourly solar radiation in Harbin
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Figure 4. All year hourly air conditioning load
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2.3. AR

XA IR E K R G5 AT & TOLRIZ I B AT, RIS B T RIS AT BCRAIZ AT RERE . UG 3
PUR RIS, R

FEV IR AUK R GE . KEIRGIEIT T, BEMiE B2 AL 5 521 F v B I 2R 1 v oK IR
FERUR, BUERA MRS RGO BRI RREANR I, AR BR 2N Fs TR0, Rk
ABERE; KR Hdlds. WAL BB I TIRE . AerMEE

FEBLAE T D3 s I — v R, I BRI R B, M A2 3t T KR SR B HE N B ER R S RE 2
T A2 K, KR R B — R T R . KR RGE RO DUKPE N A RGR AR s, H
FRWARGHIR I LM IR — e 13°Cty, Mt T =AM, YRR = NIRE;
HZEM T KRB —RAE 16°C A, AHXS T 24k 30°C BB B % & BLIRE « /KRR R 2R H B &
NI SRR, R K B P R B A B R A, SEBLREIR A A A

4. B REFEARPIER

I IR X 2 Bl h 205 SR A e W R p sl 5, L @ AR T AR AR RN 42.28 kW-h, RARAGE
FEN 5.61 kW-h, TEFHUKEEFEN 32.43 kW-h, HAEFEHTARIE 0.01 I, FrE5E3%H 80.37 kW-h. ZEFULEE
SIA T BEFE TR ROV AL AN 11.24 kW-h, SR A AATREFE T SR AL AN 1.54 kW-h, 2 18 15[
Wi AR FhRUE, PEE ST ER . BEIE S A A BE TR T SR 2 S A AT BEJR T SR KIR 2, X 2N,
KBFENAIVRAZE R L . K FWREM X PSR E-14.2°C, MTENSRER+/)VERLL, s K,
RS S, T HMS RIEAEREAK. EEENMNRZEN, EETHSIE 208C, hTFEHRE
SUNERI AR
5. /{RIE

T FIH DeST BRAXS 4 8l 0 A BE IR HERE 25 1 671 faf S L REFE 7R SR AT R0 /0 AT, L 47 fr 5 REFERR
BB E Y B R RTEAR, RERETT SR SBUATHSIE I AREMILL, FTRERCR A [4] [5]. #ishNp A EA
B A A B0 S R AR AR TR 5 SRR D, BRI B K[6]. HHBE AT I, #3h I AR RS AT R BR AR ™ 2 4 [X 1)
HERRREFERT R, FRARMLIR R & IBAT A, W53, ([HAEF KX RIS 5.
HEEmE

VT A & m AR FEAR B 55 P B & 11(135109221).
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