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Coupling Design of Natural Ventilation and Mechanical Ventilation In Green Building HVAC System

LI Xiaohan
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The coupling design of natural ventilation and mechanical ventilation in HVAC systems in green buildings aims to optimize
indoor air quality while reducing energy consumption. The article explores how to improve building energy efficiency and create a
healthier living environment through rational design and integration of these two ventilation methods. Firstly, the challenges faced by
the current construction industry, such as high energy consumption and low air quality issues, were analyzed. Then, the basic
principles and advantages and disadvantages of natural ventilation and mechanical ventilation were introduced in detail. Several
effective coupling design schemes were proposed, and their feasibility and advantages in practical applications were discussed.
Through scientifically reasonable coupling design, not only can indoor air quality be effectively improved, but the overall energy
consumption of buildings can also be significantly reduced. This provides new ideas and methods for future green building design.
Keywords: natural ventilation; mechanical ventilation; coupling design; green building; energy efficiency

515

PR IBR AT RS RN 5T, SR CIE HUE T 6E
IR SR SN, IEIRAHBROBR S (5033 . B ST AL 1)
TISEEAD AN T Fig A 30 52 57 B SR BT, A DRAIE & 38 L 1Y
[ I PR RERE BN T — N B ELR A - AL SE RO R ST
P WA 3 N 2 AU, BRI E R R HLE 2T
H AR R B 2R B et 2 U, o — MR R H22 5
(RIk o OLFE ORI XA LA 2 T #5K . SRR B 2RI X
SRR AR5 & 1 it 75 S BAR N E 2 X AR & A
URETREP P AN A R RESRTT = IR BT, 2 25 PR
REVSTHFE, xSk L UK J A A BB S il R o
Wit A RALER DR A& P 10 R A ST BEIRHE (1 H AR o

1 BABRSHHERXEEARRE RN AR

1 SR8 X5 AUARGE AL S SR B 47 ] 473 38 3 AN T
BRI A . B ARIE RO T XU AN SR B, e e s 50
YA A A SR 22 S AR PR S B R « Xy
EADCARTTRE, IEREH BRI BN R, NEEH
RO RREFIE AT . AR Z IR TRk A
WIS, AR R AR T LAZE R R 1

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

NG, BRI R T B HRER I FER,
WE L TFIRNERIE, R ARE . ESprH]
BRI X 23 IR AT KSR E X

ATUBE DAL St AL 58 8 o6 S Rl B 23 sl O
FENERRFT A ME. AN EF R, e
fig R AgiaAT, e HT i s CR o Rl 2 1E 7
LT T 1 R B R A P AR R P R PR S e, HLBGE XU
GRAGIONEI, (B, XMRGERSITHRIG L 1K),
I 2 R P RERE AR I 7T BESE I e S A ok
AT . BEAE BRI, BUACHUIE R R G 1 20T
IEAARE R MR B, DR R BE RO TR D X A 85 (52
S G, G ey 1 e X T oK A5 REVRTH FEZ 1] ) R R AR AR
7k

N T SERR B ARE RS HUBGE AR A R R, Bk
LB B T AR R P E AR A A I 5 26 IR 304
AT LU F R I8 B AR REVEH A6 5 (R B ATLRGE KGR
HhE IR RIEAM R EAE N HIA L EFKFT, HF
HVMGIE BN, T RARSE R E ORI X 1 B 2 e i
KR I, M) WURGE AR S X R &

11



6" VISER

TR TR « 2025 #53%: 4558
Engineering Construction Technology.2025,3(5)

BEUE EERBLTH TR N HLAE P Ffd s 2K A SR B R
G, dia RARKUTHE FREATE Rt @i
BT, AMLRESE E A AR, BRI
BARRERE, NELOETUNAEITRERT A

2 BRBERSHMBEXNBES TR LEES

FEBACR IR BT, Al 2R 18 B LAOE X
e LU 2 H 2 B A% PR B 75 K o E AR08 XU AR BT B
FHRTREML S, JFRER ORI R, (HHACR S AT
HNER SRR AF AL AL, XA E AR I R A T AT
ALy o FERINE T EIEA A Z, (EE B 2RI RICTE PR IE
AR R R RRRE . 73— J71H, HUEX RS
B RENE PR OLRRUE I8 WCR , (B RFELIEAT T 2L AR K
REUR, HEIN T FUSE A R MBSt . 455 1
PEris I EARIE RS HUGE KRS & BT O I 2 3K
TR IRE A B 2= R B, IR A AL P fIRRE
SEBLAT RESHER H AR o

MG BOHE I eI ] R G, IR4E A MRS i)
AV ARIE RS HUGE KU LA, LIk B B R 3R 5
AR . RN, HERSMR G N, KRG
PLSERI BRI, 80 UG R SRR, T
8 RER o AL 55 R ARAE T, HUBMGE KU AT A 724 AL
TR 2 N SUSR AF A R RS BT IR RS B i Se 3 1Y
FRREEIA, SEiF IR ) CO IREE . B iR ds, B
I I8 R X FE A BT 07 B S T A E
AN R, B JE A S (4t 1 SE 0 i R 3 (1% N 34
8o WIS WS, @RS R T UREN T
Y5 PRAERIRIR RE K, RIS R PR P 5 £ RE I

N T DRI A BT I BCR, Wil i 5 & 2 7
[I:01PS SR Fr C:s 2 W R R iR A N 0 NS EEEZ S AD 9L E
P R4 o A B ST AT R SE L s RO 5 (o
g b)) DT AN W oA R 1D S S R SRS D
RN UROE A 8L, a0 A RER RIUL T RERI R 48, 7L
FEANFEMIE RSCR IR AT B2 T K PR RERE - JE I BUR A 1
DASFIBETH 7 28 T RITERERIL, TT LARE BBt HImfi 7
(IPRIR - L3518 I LSS, AT DU S SR A R B
A B THES SR ORI A, RTS8l g B vtk /2

3 AT R RAL R

A2 ST 1 ARIE XS A UGS XA & e 77 2N, 747
BHE BRI RGERANE RSS2 TR R . &
SFURIBETHI Bt B2 78 70 RN B 2808 KU B, Sl IS i i
SRR B AL B RN R A AU AT
T BN o FE VST 318 PRSI 23 AS ) 2571 [ R AT
R, AT DAL E AR, BURIT 2R . R
JEV AT 1 (1 B B X AT DA R RO ARAR AL, B R =
PR 25 1 ) P 3l 2 W UAIER I 3R SR R » 45 15 i)
BT SRS W R AR SRR RS, AT AR IR Z

12

PWIRE, RS HARNBENZ N, DT B RE X
HIRCR .

NT EB AR E BRI, RGEREREE., XK
WRFRE 2RI AL KR GETC 524G 1 » B DR P HENS
AR SE b 5 SRAH LA FE T AR R 5% — A R 22 2%
A R Bl RE AOLRGE A B, B RERSAE 5] AT
AR R = 5 S HF AR R A i,
M i BEISA I 283 o BT ABEE E Bzl R 4, RAE
F NI ABESHAUR L . HR A CO. WKL H BV Bl KU
Ko EHEKFN, BN XMEEN, REAZITE AR
I TR MR R AR AT TR S UGE X R A i,
R 2 IR BT R SRR REAL T B R T R (R AT IE
P&, KR T REPRIHAE, ABL T LR AL DA -

JRIN EIRE A BETHT5 SR B ANTT RS MR AL - B
AR T EF 1T HE, W R G AR B - &
AT TS R A Y AR A ATIE KR SE s AT RS -
X LR AT LA B 15 TR N 5 R I R I ) R
TIREE, HIIR R GIRAAE T i TARIRES o X g 528
Pa o, AT CAFIAOR M REAERE 3, Dl e BE A 2T
RE ARG TR AL o 5 IIYES AT KB % 2 R A R Gt
RS AT IR . BT AW BT &, AMURERTH
SV BEAANERE , I B D i (5 2 Q13 SN ek BT & 1) = Y
G IXAMXAT & 0T R R R RS, AR kSR
TRFN R EBE T IR LAEA

4 BERITERRIRRRZG PR ABRITME

FESERR TREZGIH, HARIE XS HUBGE XS & BT 2
FHITH T NI R IR TR LI IAAE TR
N RKEY, 25 SFERE B (K BT AT R S i sE B
T PR AT S RO R ST M B E K TR AT
TE S, IR e, Bk 2D E S SR E N
A RIS fet B AR KRIE, el box A R SRR
PSR P et 5 R B IS R LA IR 1 6, 7 5 BT 2R
(IR HE 5 ik A, I Bl SRR . XA
BEH T A R 1 I A TR AR R AT
IBAERm R TR IR T BRI SR, AR T
ENE R, RN EEA T R,

BE— 2 TR TR G BT A R S B AN
REALIEHI R GEMIE o KRR 2226 T 2/ ML, et il
M= NAMIIREE . IR, CO. IRFESEREARIR, JHRMEIX
S RlE SR Rl R . R, SRR
WEEN, RGA YR FRIE R, S PHLIGE KR
gis MAE R T B8R X Z, WA SR X ER &1
X BRENEURER SR, B ABIES TG,
BN B3 REE NS I LA AT IR A S AT, TN AR (1 fE
s, il SEANA R RE SRS . IX AR R TR AEETE
JFZ, I REmE H AR SEBLER AL oA SR . i

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TR THA - 2025 553% 45510
Engineering Construction Technology.2025,3(5)

6” VISER

K3 JLER ROBCR MY RIS 52 o) By RN 77
FESLEHR), JETTEERHPERL R AL T 38 RURGEROIE 1T S0,
HE R T AL BRI RIS

T A FVHAS & B ORI A5 AP R
KGR E Lt AR F o, R 51 L3
BEBERIL, KA 4 R S R R U
RURGEA A T 2R, SR AEVURTR, W T
BEREARIO M. 1T B ACH R 7 % RN
I AT TR, KR, 4 TR
L2 LI BB £ AU (AR R0, R
EPRIE T AL 5, (1 SR BB R PR SRR A K0
SR, SR 2 L R ELA ES HOPE b JIL
GBS M R U 8 R ) T 5B T
5 O e 2 WL A 05 AR AR OS T 7
SERRBM TSR, R R SRR L T BT
[ 43 50BN BER) T (2R 5 LB R A A
(e AR RSP 0™ 5 5.

5 HRIIBARITURBHEMAIEN T T RER
TEIRS

O AR RS LB R 2 B, i — 3
RREAORIS 2 VR, ISR RGERE)
SEATE RS T HIATRA R - (ER SR E, 765
IR AR DR IR SR R L
SELAL ) S AT 113 1, 5 BLECK AR 804
BRSO, (237 SR PP RE R RSP R A
HOR, A MR A PP R 34, T (LM 2
AR, EAE(ES 2 NI, BRI R
Gt AR TR ELARA T LAY B AL3F S, 6 g
ERERAGRA (], MBI T E SRR

RAEAESIR AR A B O . T wigR
PRI SRS T, A8 SU AT 0 4 17
i) LR B R L O PR S 5 31
SRR, I EIORIA B, IR
TREINCR . AR RS, R PSR B
SRR RBER, AT T B, RIS T s
TR (B, MBI URAIBERN, REHR
SR E AR TE R A T, W L
PSR At . M B R B TSN, (AR5 1
AT A USRI T4 TR RO T, I K

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

PR FEE 1t 45 20 BB IR o o e B R T 2 0 X1 4 2 fRIE R 5t
1 RO AT B B It o

FREE RIS HH 2 A R AR & AR AL TR K
Wi I YN AR IR, SRR IR WA
CO, MR FE A H AR, R R 73 477 & HEAT AL 2,
AT LS Bl AL v TR BN D3 R I R B A I 70 R HUAH
IS it o B T SR B A A, AT AT AR SR (Y e REiE
B, il A R AT RS . RIFFE B, TR
SAAWAL BT 7 %o TE— 28 A KM, @it 7 45 1
BT AR O3 T2 N IREE R, B AR A () 1) kAT
ok . X EESTERAIE I, ZE A IE R BE R F BRI LA
AR, AMURE SR TR B R T BE, 1L REA
JE A O — M RIS 1) = AT B AR AR A
WAt %, BEW 2 T OURET TR ZR, skt
BRI TR AL T T B

6 Z5iE

ALV T a2 B AR I8 RS LA E R B %
TH B R B ARSI s, R AR RR
SRRV Red I 55 2 7 TS il B IR miRe ORI = N S
. AHEEA R EERE R ERYIN AR, &
RE A 2 B2 (AL S g R A6 3 (R A 5 o X R A ME IR it
T BAFFA AR RE IR R R S, oAkt
ST BRAE T BT A B A 7. BE S BRI it
B AW AHT, B AR IE RS AU XU 25 6k e I B
TR PR R 55

(5% k]

(1124, % BRERNGHRKERBEGRITEZREER
By Rz R[], 2 A %, 2023, 39 (5) : 45-51
[2]5k 6, FMAR. G BT 3 B K38 KB A B 5 R A5
[J). #r B E AR, 2024, 40 (2) : 67-73.
[BIERRI, X 4. £ T H = R AMWER Y b AKIT
[J]. %38 =<3, 2025, 41 (1) : 89-95.
MlE#A, B REEATAFENERERNEHIARE R
e kes [J]. R E T ¥4, 2024, 38(4) : 102-108
(6] # &, 4. ZeEEFIFNAFE T E R R ZAE NI
[J]. A AT £,2023,40(6) : 112-118
EEEA: ZEE (1999.11—), 4, Ak, Ll %K%,
FATW A%, AIfEEM. AEARITARRE R =
.,

13



