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Research on Noise Control and Airflow Organization Design of HVAC Systems

ZHANG Yangang
Hebei Branch of China Nuclear Power Engineering Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The current living and usage experience of indoor buildings, noise and indoor air quality are the most intuitive feelings for
everyone. On the one hand, HVAC systems generate operational noise, and on the other hand, the air supply method directly affects
indoor comfort and equipment energy consumption. Based on the knowledge of aerodynamics, building acoustics, and HVAC, a
systematic review and analysis of the sources and propagation of noise in HVAC systems were conducted. Targeted noise reduction
measures were developed from three aspects: equipment itself, propagation pathways, and indoor air outlets. Fluid simulation was used
to calculate the reasonable range of key parameters such as air outlet position, air supply speed, and temperature difference between
cold and warm air. The article analyzes the mutual influence between noise reduction design and air supply layout, formulates
collaborative optimization ideas, and provides theoretical reference for air conditioning to achieve low-noise and high-efficiency
operation.

Keywords: HVAC; noise control; airflow organization; flow field distribution; acoustic optimization; co-design

515

PR EEN A FRREER L —, 0T AR
(B O R AR DR EE B, DR R AOR RS2 B AATT I OGTE » R 2%
O BRI MO T, EAEFER.
RERORIERE PRI B AR O HUR B = K AZ v E
P o IR 2 R 2 T 3 PRI L PR S U R N R
ARG, AranS A TR A E A A NS, s T
PRV AT R . X S B BN G, A
P BLEEE TH . AR ALY ERVELE . =
PYIE KSR Z2 55 L, 0 PR R, AU JEAE S A
PRI RITHr400, S0 N A B, I 238 AR f REAESE N,
IR BHARIR . S2br b, =N E SRS AR T
EE, SRR G, &SRB AL, A

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

RFRE o o REIE SR ZIE IR RIE KR L, i Bk
FENENEA, STRELZE, TR B R B
F WP = N T H ATASRHE UK 2 W it e
KT, HebRECIPN (B TH B B AT RIVE AR AE, RA
— B SEREAAT R TV BRI, F R SRR
FIRERL o T L — R BT 56, A P A A 2
PRAE R S T H 2K

1 BETFRGIRERSLXREFZRFE ST

TR JEE 2 A 1A MR 57 A 2 SR ) T 14 98 e, A
EHUMIRSN . SRR WAL =38, T RIRIE S I &
GLl P IRy JRTT R PR BT IR T 52 o HUBRIR B e 5 K 2
WERHL. KR RGPS S, PIBERTE 20~
500Hz ARG, X &g . FiERE ok, K

81



@f' VISER

TREESE - 2026 9% SETHA
Engineering Construction.2026, 9(7)

RN 1 B PRI, ISR R sy, MRS R KR
FNEAE LR AU (3R B30 25 5 i e, 11 M 7 ] AR
5 R SR AR 7 R I U R G A 1) 60%~
80%, J:EAE{E 500~5000Hz F e X ] o M35 K/
FRGH G IRAR 5, KGR £ J 75 g2 b+ 15~18dB,
DRI 1 A2 77 A T M 1) 2 TR IR [ B R T R XU 2%
Gy MR 75, BRI 3 P e N A8 . R S A p
FEATAE HHOR ) IR, A ME S0, B e ke A S ik
Fo WA RZEN SN HERE | ST AR T 15 21 i S i 5 %
B, SRR DMIRA Y 2, REZEERAT, L A 2 H A
Bl FARRE o R S FRAERA R, HHEME YU
FREEIRIR . PRI B U)W P 5 A BRI A%

8 (R B SRRE A5 Brt e (GB50118-2010) %L
K, NIRRT B e e 3 b v o 5 e 7
ZAE, RS 2ok B RED, Tl £ B RS
RPN, TR 3 A0 B 32 FH OGS I (R B i g 5 o 55
TUE B fabn GBS 2 %K 1.

2 BB ARG EEEREITHIR AR KR

2.1 RKME AT EIR R

V5K B RPN b i R IR 7 2, BT
EUF A TIFBIT S48, IR B iR 2 Fm o XL
B e P R R S R %O R i1 %, R E N
M B B E ORI BT AR R WA L &
FAFETE . ARk A 2235 T2 2 EEPm . AFT K20
FHL, KNS EATN RS S X3, 3 7 R I T2
Ty R, ORI BB TRk R, REEEN
WEFE R A, REEE RS S T ZERE, N
FRAS b FEEARHIR I 1 IR e 5 o Bk JE 152 4% B, 0 Sl R v
A, MR NI AL ACEAEZENL, = ANIERUSEH
JEA B O XL, XML Fr 2 RER BT, BE MR
ZIN R, B G e A R AL B AE = IR R R G )
HMEE D AR BRI BR TR R VG HD, G« RMLAHS /N e 7
S SR B TS e, IX A LA ik R Bl A
HARAF P T DA AR AR, B = SR PR AR R
ST BB A T, A ARAIE IE 3 X [ B PR I8 B
R B 90 5 AL AR A0 2 R AR Rk B0 7= A 1 S

2.2 BB ARG KL

P AR, KR 18 R i BE ) SR A B
EE W BEAIEE Mg BEI/ SARE . BE X
DGR, HERFE B L0, MR SR I S 38 L A8 1
To DAE. BE. SUERIN 22 2R 1 X,
T KRR 7E 4~6m/s, STREE 2~3mis, HIR K
WA 2mis. SRALETERCHE, Wb Sk, =, B,
W TSR R, 90 JE AL S AR etk an g, BN
FeFUM B, MRS B S), AR, EiEA
AL AR AR, SEIRRCPARIE I . A, I TT DAZE
P P RE G AR A . SRR AT AR SRS ARE, TR
BRSSP E IE E 3E [) A MR

VT P A I B U A SR IE P R, g XUBH 2 IR
PRAETE R Y, B IR RN . R s . RIS &2
P, YD K R XUBH AR o 75 UL |
BRI (B S BRONT NV % 11 e P IX ), 78 90 A e
MEAER . S R G DL RS 2, IR Jeik B tE s e
PR AR A, FX PRI 59 P RS RS I
P BEX B AT RIS AS A2 1) 1) A8, ) A AT 285 oA e

2.3 #Rah 5 EHEAEREMRIRA

N T AT LIS ] A 7 i R, O R A R T R B A
ST TR B VA BB B R A P, il AR Dk
R PRERIR GRS, IR0 SR S I R DR T R, I
SRR BRI L8 . A KE RFE MR
FHURE B M AE ), AREE MR L e . Bl TR TR
HL R — B B R IR FE B B, A R R R
PR, B 18 [F) 15 1 R ™ A bz, BELIT R 245 5
T, AR TE 2 RN R MRSk, A Rk i It BRI IR
ki, FILABREE AL .

2.4 HERESRimBEA R

WL & 15 2% Wi f B v D DX 3, 84 S e ) 75 g Mg
Jtio B MR AN SRR S AL I, BTN AR
IV 48— T e T L RE & BUM B R, KA AN T 1 LR
BEFR AR R S, By 1 5 A B KT
F RN RGBTSR AT A, LB AR, A
HIHIE. . i kg &, PHWTE a7, Seali &
Mk o G SR 27 TR0 7 i SR iy, 38 AT DAAE XU ET R
BT PR, BEREAR B SR, AR — 2 I 55 TR R I

*1 BETRRGREFERIEGEENER

g P T PR o7 A BT B St Ei)
BB 3k A {43 (20~500H2) AL, KR E4iHL MR BRI RSB IR . A DRI A
il Y HEidil (500~5000H2) R Bk RAEL /] P R P ETERIE . ABEIRE . RO
fi] ¢ A 7 g 7 SIS B SLAL . BB, AN | MR REERE . IR M. A

82

Copyright © 2026 by authors and Viser Technology Pte. Ltd.




TREAESE - 2026 9% SETH
Engineering Construction.2026, 9(7)

@'* VISER

3 BBTIEAGSRALZIT OB SR
£

3.1 BRSRALHAEEFF T

R 2= A DU A B AR A SRS E R, L%k LA
P& 8] 5, AHR S 5 A B 1 6 2% i IR LG P o
o ik FENREDMINE), BABRHE, EHEE R
J7o Fik EREASRRMRSE S REE X, BEAEEAR, £
S =N T =S (1 15 ] 5T N e L O = A N
FIPA XN A6 o DU A AR IR R KRR
71 MERI EEHRS, SEEFES. RS
EAMERRERIT], BAASHNER 2 iR,

®2 ERAREAMRGAMEETEER

IRZI5] | AR

s . POAE ERR
bibE | | S | A | @A whl

[3& T Jm] R &) K |55 SlE. 8

& LR Y5 B | A [ROREMRL RIT B

3 A =l Y5 T | MR | BE AAEBAE

3.2 SRALAXERITSHITH

TR H BN, 75 H i ORVE HH KGH L VR
ZE s PUELE L 36 WV o Ve L R e [X 3, EL M
NSRS TR RS RN HEEM SR, &
JRGlR 72 FR A HILE 6~10°C, i 78 K K28 5y L NIz 3k
W IR B IR 2K/ EINIE W, BET 32
MR Th . N PSR X, U RGP PR R
0.8~1.5m/s frivid, REMADELUL. FRARMEE . [FIIN 20

AEVHS TR S 8 St IR AL A BRI B PR 0

AFTHREDIR, XS LT S E A X, W& 3.

#3 TEDRESERESRSEERIRESH

K TRV KU | SR KGR | A TR, | e PR
(m/s) (m/s) H (m/s) dB(A)
{EEhbE 3~4 15~2.0 08~1.2 <30
A= 4~5 20~25 1.0~15 <40
SWE 35~45 1.8~2.2 0.9~13 <35
(Rl 5~6 25~3.0 15~2.0 <50

3.3 ET CFD TEHSRBLMMTTE

Gt T LI FARE e UK 5 R i 55, ToiE R HE T
HIZ AR YA, CFD HuA i B AR W@ %
RS AT = AR, A2 BB B R 2
WAL IR0 T B I 57 5 P = 4R, WE L 5%
iy ENS L RIRSHG PR E A M iR
JE 53 AT AL X I AR B B A XA R B
BRALE L BN G RER L, HRASEILXE, B

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

RPTIL > AESRTTE KR AR, MRSk kD T
R A R A

4 BREIEHIS SRBLHRS KR RMENIL TR

1R 368 21 8 £ P A R AL SR A A A A A 1, XU
R T AR DAL . KRR R, BRI K
U FE AR RS A R T, HA SR Z AR, BE s
B AR UG, MR RS 20T Rz, AT 3R 5
BUEREANG . E AR L 3 73 XI0E KA 2L
MfEol. Bribz g, RORER. RAEHG, HERE, &
o RN MR SPOR A M P I o 2R R AR B oK
A Z AR, 3T R 2B . B
PR G AR PR, S N SR
SR MVEER, L RIER FRis br 1 2Lk S B3R THE
R, [FIAE ST ST RT SR T JEMR 5 B 2 IR

FARTT N =J5 v SEAUA SR » 25—, $2 Xz R ik
BEIBAT SR BNE. SWCERR I ZR e T,
(s (k= s RN T AN 1/ N X W AN P 2 A
M, Wik XAEH ST B, KE ARS8 BLE KRR Y
g, AERENIE, PR SENTER. H RN
PSR 223 B, RS 7 KU I SR B P A
1= VO /A S pE L 2k )R- Al R ez P 21
WP, 2=, SR EM S, A, S
PAERC T G I BT b, B RS TE P ) R AL AR
AL ARG, AR ORBE Y P AR I R, 4ERRREAS R
GTIAE -

455 LAyt SR, AEE S — AR AL U R BT R -
ST EFLTHSHORBT, WIAHaS A AT ad . M5 d ot S 22 i 47
fif s B R NE S RGE; BLEERE, MR
Yin /N RBH s B8R 58 R B RIR PR BT f5 B CFD
D7 FRAS I8 UIRAS [R5 Bl 5 A A s AR 45
RRE MBS, BAHINT Rk BEREEETS
FEHC S AR S, i DR BRI RACR 5 AR A 2
Rk B R

5 ZR5RE

ARTIF G4 THIAR B 95230 22 O e P 4 ) L R A A
MR BRI, TR 12300 R G P AL 75 R
I A 7 ) 7 A i K] DA B AS [ 3 A M 5 R o TR 452K
MR E IR P AN SRR R AT, TEUL R B — 8
MR 7 A S A R iR A% B A AR S 0 A PR 4 7 o g 7
P 7 58 o 0F 2 BT DU b 2000 3 P93 U L 4R A T 2%
REVEREZ R, I 12 N R AT 5 R/ 22 TR AH
SO AH L 20K SRR R AR MR R |, 255 T4 R

83



@f' VISER

TREESE - 2026 9% SETHA
Engineering Construction.2026, 9(7)

HilE 73 X 2 st SE AR R . O ARSI
FS A A VT R, ik T AR G vt AR A S 5 g
A ) DA SHE L ) R o P S 2 SRAIE S, 36 XXV BT
M P PR ROR 5 = ARSI RS S G i
gkt BT SEE WD | 7 BRI P R v T
77 3, AT (RN A2 25 A PR PR 5 s AU B R U AT i
TR Rk, AL CFD A E I HEOR . IRIER AL
A T R A BOR T R AAY, , B 2 A B A AR T
BHe. TR, BMA NEEE TR R TT AIE K & .
[&E&30#k]

[1]1F = .78 % = 18] o S = 8 R G4 6 38 4 9 22 [3] 4 3 61
5 i Ff,2026,16(7):81-84.

[21x = %, F 3z 3. Tk |~ 5 B 3 25 P B9 7 8 & 1t R 3 9],

84

T [E % 4 T #%,2025,11(23):256-258.

[BIFk A Bk, ZZR.E T W) 5 KR RIEATFE 2R
AL #5 #E [J]. 5% 3 = 1 ,2025,55(12):493-495.

[4] F 2 2 TEAFNER & AT BHEEES R L5
5 [D].7 b7 A 2 44 T 42 % 1%, 2024.

[ & . K= B Tk ™ 5 & 8 = % T 5 T ek 4 A [J].
JE4,2021,2(17):94-95.

[6]7K #1 3. 18 X % 8 R Goik it o B @ 5 57 8RR R[]
B4 5 T & ,2019,9(10):47-50.

[MEEF.XE FRBRENS T RZ XM IH RN ZM
5 3 1#7,2019,7(3):222-223.

EHF A KN (1994—), B, TBEREA, HEb
FTERESHERFNMIEEY, B+, THETF.

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



