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Research on Hydraulic Balance Optimization and Pipeline Noise Control Strategy for
High-rise Building Water Supply and Drainage System
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Abstract: This study comprehensively analyzes the hydraulic imbalance and noise pollution problems in the operation of high-rise
building water supply and drainage systems from the perspectives of system design, fluid control, and acoustic optimization. Through
in-depth exploration of the hydraulic characteristics, noise formation mechanism, and control technology of high-rise building water
supply and drainage systems, a hydraulic balance optimization strategy based on zoning water supply, variable frequency speed
regulation, and intelligent monitoring is proposed. At the same time, a system noise control scheme is proposed by combining
structural noise reduction, material sound insulation, and acoustic simulation methods. The research results indicate that scientific
hydraulic balance regulation and noise suppression measures can significantly improve the stability of system operation, reduce energy
consumption and environmental noise, and enhance the comprehensive performance and living comfort of buildings. This study
provides theoretical basis and practical guidance for the design optimization and later operation management of high-rise building
water supply and drainage systems.

Keywords: high-rise building; water supply and drainage system; hydraulic equilibrium; pipeline noise; optimal control

515

Wt 5 8 2 R (R ST A A R s o = S HUAE BRAC I T
ok e BORER T LM . 2 HEK R G N HUSAT I “ I
K7, HisAT R B AR R BT RE X SE DU & (R £ 1&
. BT EERRERE . KEZER, EMER, RSGIME
BAT IR UK A3 AN KR ARG L I R R AE
B o U H R AE K e ), 7K s 5 TERE AU
Wi KRG E L, BT RE S B MR SR TG e MR 4L
AP LT AT B — R R S I B 3 O DA 2 BUACE
FWRE WIS BRI ER .

EEER, BEE A SRR 7 bR R AR

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

REVE I, w2 S HEK R GE K 311 5 W 7 i
TG T R H B . AL RGBT ZhA AL
ANFE SR BRSO T, P80 R R R HK R G
IR IV RE e B M 75 2 ) SRS, Dt v i RIS AT AR
ANIAEE 5 B AT AT 05

1| BREFGHKARRNEHTF R 5ETHR

1.1 REEME R

R RS HOK RS — Bl B gk WP K. HE
IKEGEARGHR, Hs TSR @ A An
RIK USSR R S R 25 o B S g, R4
XK o i i o J A Y L R (R KA O s R 41, Hs



@" VISER

TR TR « 2025 #53%: 45104
Engineering Construction Technology.2025,3(10)

B A TR X3, DL CRAS 5] 86 J2% 1 7K s s 2 A
TR AR, 73 X Z 18I 0 Wi B VUL oA &R iz
AT ORBRE I], — B TS AT AN, MR 538 oK g R A

1.2 KAk AR

IKIIAS P FZARIAE : = Z KRR, K)Z
KIS R, FECH ARG AN s 55 ARt K e Sk B35 30
K, EEEHIL KRN R E B I s ol iR
EMANEFE o SR S R RS, R i R
B BE AR AK TR B

1.3 IRF [a R Ry T iRt

T S L ) 7 T M P A A TR AR ) B e )
EHrh . AR RIS | FAAIREN AR 451
Mk 7 D R A ok A B (10 2 A M 7 o M P T T Y R AR
FAE %, AR B PR B 1 22, 0] SRS M it A
Mer= R AR R

2 KN FEKR AR E 5

2.1 Bt E K it EE«

BT B, BRI IS s B 22 L BRI TR B A
LA R F K REE S, RO EBRER R A G,
B T BRI, R T X R A s XK R
BN, 315 RALEIBAT I BOME DAL B P

2.2 BESHEERLRRE

MFTVF 2 2 R PUR A AR SK R, B E B &R
IS EICECPEA L o KIE  IRT) B 7 A I 2 ] S oty
5, SR RGNE B AE, M 5HERK RS A E R
Yio [N, o @S AT I, sz Bz
T B

2.3 EITEEMNYEIF TR

YK R G KT P A IR T et AR TS
WS TE . WIITE. EiEeh. FNaRSEMmes T8
BEL 7373 AT AR A AT 532 70 A P-4 5t = SR M 57
o R A M DA S BT R I VR, T R IR A

3 KN EMI B L BETR RS

3.1 EEAXEERGRMLK

2 B HUHK RG R 4 BT R B IR K 22 4
I AT R R AT o AR AR SR P S AR 2 MR K 4
ARE R, R RERRZ) 60 K E — ML KX, BASRIL
JE 35 Bz 5 2 21T o 5% 43 X 2 ) I 15 L ek s ) 4 B
HRI KA, DA AN (R K X R A 22, Ja PR 7K Sk
7 5 5| R AIK AN P47 FH 5 48 R IZ AT Il o Hp [A] /K A I
ARG R SRR, B ORTE R Btk AR e . EIE
RGTERT R SIS Sk iR 422800, PABEK

6

JRFRBE 5K, AR AE R P R T AR RS

3.2 M ATSEE HKEA

BB R H RGAE 2 @SR B AR T
B, eI sem MR R, B SRR IR, f
RYGE UG LARFFAEBOE T8 B N % RGUF A5 R
RGHES, HASEHE Y E TR, fRYEbr K ESES
W KIEBATIRES , T SRS e LR S5 RR P . 24t
Pk 75 AAE i AR I B 5 B 33, Thi A2 AfE
FEHAR B 208 X — 1] 8, S LK I IE S S A7 iE
[ AZ RG> T K IRIE JE A Py R L P o S
BHRE, BEEKEZMEHEAG.

3.3 BETERS T s iiE R G F

ERZEFNEHKRG T, T RGEARMBOCHET %
BeRN A TR, =2 SEILK 7P 4 5 i A P A T
B ZIR T RE AR R G0 22 1) SR AR Ak B B s R i
88 S IS T B A R AE LR YO L Y, 3 S e X H B
IKAS R B IX s g3 KR 10 i, AT R AN R GRS AT I
P17 5 v 28K B A T4 IR P L F AN TN DRI R
etk , IERETE RS AATAS AN S IR R, R ) 5
T NATE . S EDMBRMIRIEHEA, 7TE RS A
BRI, X 7 i KK IR SR O S AT S i
W, Fedd =t & SLIEEE o S AR s . RS
REME A0 S 2 Sh A1 AT SRms, T < MR- 234t -
Y7 B PR R 8 S AP R S R R 1 R 4
MV FIE AT, BRAHK RG LI T /K I ) P 1 FE L 4 FF
HEeSmRMEE, 2ERARGWTTELESTRKT.

4 EEREFBNESERRA

4.1 BREIRSHT

BN FE IR AR I R S A S ) SR B IR G,
KSR EN 5 S5 R4 ) 2 R AR A AE o 76 i s ok
PR, KRASE K, W8 E SRR, 2
T FE AR 5 Tk AR A, T s 2 i -5 Bk sl R 7
XA R T YL B 2 R B I R AT AR Bl , AT AR
(G R e 7S o K il 2 Sk ER R 1) R T 1 B e e 4,
REBUREIREN IG5, SN R G K KIRTEIE
AT AR A B T A AT FR A K Bl 237 A i SR RS
MUBRE S 5 1817) e AT R R R sl A 2, 25
Ty 51 R AR S X S M AR AR R R oA LA
I RE SR R SR AR MR, TE R AR 5
AT o A [E AR P Ve 75 0o N\ AR 8 15 3 S0 78 B R 1D 5] 5 A
FATRD, G AE BT B B 7 5 A R AR M 5 4 M 3 0 2
SRE A P P 5 R R e, LA SR A HEK R G %

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



TR THA - 2025 3% 45108
Engineering Construction Technology.2025,3(10)

@" VISER

LIz AT HAR.

4.2 SEHISMRIBEIRIE R

LB AT B SR R IR HK R G
PRSI o AEBCTH BON ALK RS 245k, R
R RIRGIE SN & BB A, DA D i
i i S R S . I MR s AR, R R
RV A5 MR IR SO, (ERSIE ARSI R 15 24T RO
UBlo JR 5 O T MR P Y DX 4, LIt 45 ) R P IR 18
s IR FAR B B I 2R s TR e A Ak, LI 95 ML
IREN VRN EARALSR . 0 T AL N E . SRR
RO, AR 2 ZR A EEM, Bl
J2 5 R EEA R 5 SRR RERR S LG - E TE AN E
BRI AR, thAE S % PR LR .
IEPRAATE AR L RO SR R S R AL R AR I, T AT R
Pl R GTR R YRR, ST FUA B A i, SIS
B ZE SRR AT B .

4.3 FEFRNSE g ENIEH

I A ST AR SR, X R IR HEK R R St
(115 75 A 1 R AR AT BB 0, TR BT BORG HE T
PR 5 A A o ATREAE, A AR PR A A . 1%
RIBENS L3625 RE TR I T KB 5 S RS AR AR T, 45
TN WR P R AR B ST B AR A 5 5 A A AR
%, AW SCERIREE . [ € s E DL MRS Bt AT
RETRRE, SRS MO RN R A A Ak bl b e 7
RER N R X T ORANIBITIREF RS, AIERET A
ATBER AR KA, SEBLME S KPR SE N I 45 B e %
B RE T2 1) 28 4 RE B IR0 1% AR | il K RIS AT R
BT 1T RE s ZhA AT KSR LS 77, B AR 7 Yt o
IR E % T o IR FER G55 AR 5
RE S BRI A HLES 5, @A HK R G T s B

W [ LS A, B R T AT PG ST R .

5 RGEthERIMMERKREARAE

5.1 KN 5aeEMNHERT

KPR SR e = 2 R AHK RS R EE
B, HMRMBRE RGTREHE VI, R REY,
I A B R S A0k 7K S VR T S DL R St 4 [X
PO, AT R REFEFEIR L) 25%~35%. /KIEAE
AT T 2 1) B R e AR SR B S R AR b B B
BATSH, W AR SRR EIR 9 . oy X AL /KA SR AR
o #3050 B 5 FH AR R R o0 71X, B R 51 J2 K 35
W B AN SR K BRI G 5 W A5 . R T R R G

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

JEERMATHR T, 4ERKI AR e RS MY e 2%
BATHEHE, PR KIKIE | IRT] 5 B WSS 1)
S 75 i o I K PR, SEILRE RS VAR I i A
A, ff RGEAT E MR 5 . K IR TR B4 HE
TR RS REE BRI B 27 0], SISk (0 = 0S8 AT ARG
YA AR T U S ATAT HR BT

5.2 B 5ERLARZME

KERFmERAGHKRGN K EBE K UEEMAS
RAL AR, B H AR TR R RN S R0ET S
BEEM, KB PE 5MBNEAR, e RS A AR 1%
% RIS, XKIE. KR JiE R REFE S S S H0T
SRR S AR IR . RARE R EUR 1AL 2 Stk T &
HRANEE, SEHLEER A BN A — SRS HR. @
SRR FIERIBIN, RGN T AT HAR AT IR E T
WA R 7K RN 5 R UM FRRAE , AT S BURS vHE 7K 5 fe 2k
AL B2 215 BE RO L RG R YR H AT
RGN HEEIZAT SH, R E S Re TR
MAHAF B E R R SGAMUE R TIs TR 5%
PR, MR FRRC 7K BIRIR 9 SR A RERE, NI
TR BRI = E R RAHOK R R EMEGN
AR I [ R e R SRR, HEZh BRI ) R R L A
AIRFEETT IR KR

53 FESRIBEHAEEINME

B o ] R SR R LS RN S, SRtk SR
THEBHT RN R R AT K RGO RIIZ 0T A DA SR
BRI S HFE I ER RN, EINEMRER S E S
IS AR o ISR A BT RE R A IR AR
REVR IR B B DL SR BE 75 AR, T BRI R gtig 47 it
TR R Y5 G 5 REFE /KT W RE B IR A AR A K J 2
M EReEEH, LR E S KR BIE R Y, Jk> fe IR
TR B o ARG 0] 1] 5 o 75 ARk 10 1 FH D ¥ 35 4 i i R 3
M FE AL R ) R, BRI = N I ETE R . P K P e E
RBEIRBN I A R, IERESCILRE EIEH A, ISk
M)A BNE SO LG HK REA IR T T
CEEMEAT, WS X7 BAR T REIRHE IR EE
K, REIATIL R B Bl AT RS0 T 1Al B B AR AR 3
EEH5EIE, G g SN AEmE LS KERE.

6 4it

152 B LA HE K R G0 7K 7 P A7 5 T 7 428 i) 72 5 e
BISATVERE S BTG B BRI 3 o A ST TR 3R B, /KT
PR e R e W e 5 E S UNLGV W b eyl i AR 80 =1



6" VISER

TR TR « 2025 #53%: 45104
Engineering Construction Technology.2025,3(10)

o A IR XK A I A% ] S sh AP RS, 7T
S A AR GRS E MEAN BERER I B0 IR 75 [, JE L 4
FPRAL IR B 75 B 7 2 1 M T S SR i B, RERE AT 2L
BEARIR P AR, SRR A . AROK, Wb HEs)
BRSSO R SIS HK RGP R RS,
i R RN AT S B RS e RS R AR REf
JiTH, ATFEMIRR L K BRAE LR I B RE R R G B
TG, KBMOKE A Eh AR FZKAT T 2
FAHK ARG S TUE, 8 ser B A, (8 R SiRes B
SR 5 T OUIFREAT PR RS, AIMT/b RERE 52T i
B ESREOITRE T, R ST ARSI K L R K B
F Aok A Bl 5 R B RE S Bk A BE SR, Jld fifl
B RER S PR M K BRI, BRI R REAE KT £
RGUSATZ I, HEEGEEET G, RKE. Kk, K
Ji % REAERUR S8 — L, TR R LA B L 290 N 5

P R R S AE, fem RGuE Sk, [Fr,
[T SR B AT AR A T REVPAS LA, B 3 A A o S A0
AT RF SIS AT PR AL AL AR « B9 BB 51 RESL & 1) b )
R, R S S 22 4 R, MR LA HE
KRG, #E— eI T 250 ) R S IR T R R R
(S 3R]
LEIREZFRGEAALHARG AN P 5T M
WA 7 [3].4 7K HE 7k, 2022(10):95-100.
[2]M M5 Tk B E AL H A R g F BH A TN E
A5 ,2021(8):72-77.
BIXEWE I EhEFAIAETEEARKRAG TN
K7 1B 98 [ 0] 2 S 3 AR T &, 2023(4):68-73.
EEEA: HEEE (20001—), B, Wik, EL¥R:
AT RAE, AT LM AFZERAE (RED R
HIRAE

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



