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Exploring Key Points in Energy-Efficient Design and Construction of HVAC Systems for High-Efficiency Data Centers
Yuan Xin
Zhejiang Zhongtianshu Energy Technology Co., Ltd. Hangzhou, Zhejiang 310000

[ Abstract ] With global energy shortages and the widespread adoption of green building principles, energy consumption
management in buildings has become a critical component of urban and rural development as well as low-carbon
initiatives. As one of the most energy-intensive mechanical and electrical systems in buildings, the operational
efficiency of HVAC systems directly determines the overall energy-saving performance of a facility. Therefore,
high-efficiency data centers require scientific design, equipment optimization, intelligent control, and meticulous
construction practices to ensure efficient and stable HVAC system operation. This paper analyzes the design principles
and key construction considerations for HVAC systems in high-efficiency data centers, summarizes practical experience
through real-world engineering cases, and provides theoretical references and technical support for optimizing design,
implementing construction, and managing operations and maintenance.

[ Key words ] HVAC; High-efficiency server room; Energy-saving design

RERARALE5S BEVRES 0 5% B S A AT Ak B

R RN B, SRS IR A T . BRlEZS PRI ViRe e vk
FiRaT W 2 T 2R G AR AR B 2 PR IR 28 SCIRFR

',

T —— B2 AU 09 T R 5 2 AR LA SB
LR, P, LB s s R % TR B AR, SR DR = A
R S AL MR . g (TR, BUERVOrREATIE, TAEHE, ZEUHE 1A
T SR e T BRI S gy TOAT S, R IEREMIRLR , R RS E

S ST, SRR T, SUHERIRT

FAEREARS . FAHLB I A, T () dleslitioR
BT SRR, SRS SRR, % BRI BB F e, DREE T PEAMELS
JTSI— AU P TR A TR AL B SChRTR

BT RE T R T O A . BOTT, BOE AU AT IR AT

62



REiREn. Modern Science and Technology Research MR HZR £ 6% 5 3 H1 2026 £

T E S S AT E FrE s SURERRE | MR AR
R STOIRESRAL . ISEIP S IRRVERE . AU
JE | B HUA O Rl AL 2R, LA O R 6 E
W& S PRI DI RESEPR S 1Y RE bR . RTINS, 52X = T
TEPERBEREIEAT & BRG], 6 P B s P A ZR iz i i
BERT AR o RV, 363 23 8 (438 KURI v BE A T B4
FEXHBA TR AR BT L0 RO [ ZORIG R, R
A RERERICKREIRINAE, TR “IUREIENC” A 1Y REMGHE”
FURLEDR, G AR A R A (R SIS

() bR O

T FHIE S R RO RE B A S HOR T3, SRl =5 I R AL
P Bt i A% 0 S, AT ST B, (iR
wINRERER S, BT, SRS RAREIL, A RER
TE AR SCBUAT RERE S AN, VEIBLE RV R Lo ve
KM, ERIRER LR EHGE AL R RERE , 7EBi TN
LS —PRERL VS KL , TR E R 3 A 1 0
ERRERS R T AR, LG T REBE SR . BN, KR
PR RGBSR, FRERE 5K R G RERERIBCR [E
B, KRR E RG] HFEEUIANE, B RS
T AR DK R RERE . B LI AT R, 98 R
BHLITRL, TR HE ], FEIRS HUR SR UK R G R
BHL3 5 )RR ST, $RTHKABATRCR

(=) REEPpAEAR

FET UPRPE SR F AL NS B i L BT RG],
VABMLG SRS AL RS . SR Z [ B ] e —,
LIRS K RBARE BT IR HLE N KL | &
PRKAE L WRHUKIE | Wl | EIRE | KA &5
B NE R A, A iR L TR ISR T
B, ISR ILIL SR RGBTl REFETT S .
PG BT B S-SR | ik R B2l
WOIIME, XHLE RS (AR | A BRGE 1] | A e B
TP BRI, A SRS S e LR IE, R
Joise £ A RN AR 1B 2 18] (97 220 e Ab, il R BE st
IR AT AR ALG: ) B A BHEATIAL , A TTAY, )
RGURRONR, SRR EYE, SCBEI £ 8l
R, AIMTE BA D REIRINFE, (Lt BN &
G PETTRE, S aR SR A AR

>

L R P B TN

W 18 2 ] R AL D i T SR ) T MBS AN TR AL T
FRHLD I T B e Y | 22%¢ | IR B4R B
B, A LAERE@E TN T, SRALA PRI B s, safkisiit
TRE FAREEAL N PRIz T RERL . Tl T I B b B, &
M AEERAE DR, ELERE RSB TRCR ST RERCR -

(—) WS YTRERLIN, UEf ik (ufIkRstiE 12

it TN B3 471 R IRMI S (i T B &, RS B RsL s
it TR AN REV ML e R o 15, BRI T3] 2
B2 > [ 506 T (Bl SRRV ST REAY AR GBS AL ML,
IR REROR AL, #Sr TRBIL S @i T
LS, R AR BUE BB AN T A aid 7 3R
A 5 Tl 2 4 1 BB AR R AN R R, X T3 3
HEAT AR AR, SRUEAE UG T BRAFI 2K, SR IR
Moz SR VT REVE AR o RN THOR AP B 1, 1
e RJUATRE . RIS Hs . BB R S T 2RBPRL, AR
SHREFERIBHE I R o SR AIMEHUE B HOR , SEBLG B
FIAE BEAR AR, kb T B ROV R4 | AT SE T,
M 25 R AR S A RE T AE A S S i, B
THE T A HERRPERIRCR o SULRI, 2ol T 72 i Ae
TR, FUIREAET TH T HAIBERE il B o, Wit T e b
O HL . K SEREFEZEA TSN I, X BERE S IR RELEA T 00
B, FHE T & iis A3 07 ST AL, B Ik KT B 2 4
7. EIEM R NS . SHONE TR, BEORUERE T

i, MR T B m, B4 sl 2 an
WATRER
(2 RNZ AR ZE, e A
RGBS S AR L i . L SRR 4
W2 lk, REVEFHLG NELREE . R, Hil
BUARE PR | S | SRR AR R, SR T S
RGUBATRCR, MR SR A 2RI R DR B [N, 7
Bt B, Bt AL A A Ll B I R S 2
o, PRATHRA LR . AR SE R, LA R,
e A5 RV L L r g S ], bR I TR o fE it
TIRRZ AT, B, b MRS T Y A A
TR R 2R i TR e M RE 2R — ok
T RE 25T lb ARt TS T A B4 23 T, PRkt T A AU a2

|

N

=

&

63



REiREn. Modern Science and Technology Research MR HZR £ 6% 5 3 H1 2026 £

7o AERE T H, AR BB I FINE , X B 192 T
LR BRI R IE A TR B A4, R T & i 22
JBEo IRl Xt TR AT i RS RR R, o SRR
Frreas i, mEG i BURCL WoKk IR . 58
Ja, JPREAm R, FORITA B IR G BT
HRWEEOR, NARG BT SRR

(=) \mROIE LR RE R S IRagE

P RLD I T3 2 B A SR, TARESRER A 2 | i
TRSEER, SRIR Rl T B R G0 R W HRCR, &
HAE TN KA RGO R I T . i
T, R RS IR S R i A, R PR
HREKE I | EEATE R XK TR
TR, WU 222 58 U T e DCAGHI -5 T XU I,
ARG EIEIRER, WD oK i R BEREDI o 4
BT VR S AL D3 It T 1R S BREER 1Y, H R R SE
SR, R BB RERUKF- PR BE, L EAR AR
IR | T IR R B A, S e
PR Y HUKRIIRLEE | TRT . RS, AR AR
TR IIFEE AR  HLALst TR, (R GAEHE T 00
[i15 AR r WRTI N IE 2% d e  I E vl <) = P )
ERIHIRE, i v MLE L BRIRITERI, EHER A B S
I R GEIE A8, ICSRBERE . SRCRAIEIL, WA
IBATRR, Rt HEA B B 5 RERE S TR Jdd Sk
BAEE I, BERLGRIAE T R AGE IR, SR

FEi, FRER AR RERGE o
= Wl P L e By A

BRI B VT RE LTS T2 AT R SR AR
TEHCHE F IR R Ml £33 1A I8 2 9 v S8 WL B 200 LA S 3 451l

L P

108 . H BT BEAIIRE . FOARFIHRE =T w4,
VEPE—RERRT O A /KL, 38 i XA 2 A A A
ARG, RS T E R AR R GOk AT A A
SRR e T B, W H A B T A B 3
TN BYE =TT TR, SRS AR B
I EE s SR BIM HARX GBS T = Al A0 B il it
SCBUBZENS , R LB BERIRCR , R B 10
TR ERE IR R, MR REBHIT G XA RS
TR THRII, HERREKRESH. Waisfir,
LS RGN R ALITEC . IUH R AGBTT)E,, fRyL
R, AL RER AR 5.5, s TEGHLE 1Tk
SRR, Rk SRR

MAZZEBIAT LI L, L5 9 RERCRIF AR UK EE i
THRASCE, MHRAR @RS THAR | REHELE | R AR,
WO BRI SE R o 1200 H B SR W, 1
AR BT | SO AADE T 255 | (R BB I EORH
By, AT RSB S RE FAR , S RAL Rl S
AT RE RS ST FR AL T RIS AT IR

th 4t
n\él:l

¢

i LI, (e REREAE Ak O R U R T,
ZS PR T REBOTH ST, JERERE I ARFE . LB
e FUARAY BB AR SIS X 8L e U 5t T
SINERIT, 4 A SehR TARRGIRIIE T HOARTr R a7k 517
RERLAR, I T TS TR AR O AEEIR T . Rk, BEE
WAL | 2REONETHAR | AT RRIRE AR AT A
W i 2 e i AL A W T REAK . AR AERE . R REAL Y
DT R ST L AR AR R | AR PR Rr f
A SRR S

[P AE S S P I 8 25 ) T AR 1 RE R SR [0 47, 2025(20).

(217 R A SRR A 25 1 T AR BRI S5 THORI]. 2025(5).

(318 7% 38 2= Vi S LB 1 e e S5 T2 s o (0] BT 10, 2024, 23(12).
TEERIA: 2aE, BAEFEH: 199541 H 4 B, 5B, DUG, FER. KE, 220 AR, Bk B TRIW, 5 hm.: &

RSP o

64



