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Research on Intelligent Energy—Saving Control Strategies for Hospital Buildings Under the
"Dual Carbon'" Goals
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Abstract: Hospitals are among the most energy-intensive types of public buildings, with air conditioning systems
operating year-round, high fresh air volumes, and strict regulations on air exchange rates in clean areas, resulting in
significantly higher carbon emissions per unit area compared to office buildings and shopping malls. This paper begins
with the energy consumption characteristics of hospitals, identifying the primary energy-saving potential in three
key areas: thermal energy sources, purification air conditioning, and fresh air loads. It proposes an intelligent control
architecture consisting of a perception layer, transmission layer, platform layer, and application layer, detailing the
implementation methods for chilled water group control with model predictive control, demand-based ventilation at the
terminal level, hierarchical duty operation in purification zones, lighting and shading coordination, three-tier metering
and energy-carbon accounting, demand response, and photovoltaic-storage synergy. Simulation results demonstrate
that the combined strategies reduce the building's annual total energy consumption by approximately 13.8%, with the
greatest contributions from chilled water systems and purification fans. The case study in this paper has not yet been
validated through field measurements, which remains a task for future research.

Keywords: Dual carbon target; Hospital buildings; Building intelligence; Energy saving control; Model predictive

control; Energy management system

03| REHHET AARERERE, LR &E—K, E£REK

EFITH BRSO 2 EE R A, EEEE Azh; REAEITEAL AME R ZalEE, > AREIRE
RSB EAR . BEERAMVABAR—FE: =, &, TH A, R TR, mPRREARE, XAERR
FMERAEILFLFETIR, ENREEANE S EE R WA E—Re

VLR, SEAESRERE EE XA AAE NS BF RS T . WBATEE N . G r AR AT
GitieoR, =HEBEAAIIRERFELTE 90~160 kWh/m’ m, XJUAEEE—R, s s 7T IESR . K
DXR), REmaFLEm 1.5~2 %, SIS AR R X B T BRI R ER BE 20 PR T HA A —ERE

SEFRIEI /PRI XSGR . A BEBERI RS KHIE RS R . THETEEIRREERORTEL, BUERL
B AN EME R UR R, SHEsEFE T A A E R R .

112



HMEEAENA 3% 58

ISSN: 3060-9461(Print); 3060-9453(Online)

1 ERRARHES TREE N

1.1 EFEEEZIBITHRT
EpLRAEZR, IREHEHNETEES, G5

. 22, ICU., EEHEFARAENERRIEFTE 24 /N4

R BT OFHERF IR 22 BB . ZZRINIX Bo ] R A A

MARESE, FFEIOTHS, AN ELESLHAE,

BRI R A R Lo

1.2 FIX 5 517
BRI R T THRE Ak, B . T2

X IR SR Bz = T AR, #rR A a] s

TR BT 30%~45% . B2 KT RIVE BB X PR &k,

RO XGRS R A SRR e BN A,

REFEAR MR, X REBE RS TR B T3 8 A R A Y

7, R T RN A BT REERS SRR

1.3 D IIBEFELEM
HRIZESEERE, BREZS R 45%~55%, Horr AR X

HSTHBEARER N b5 TR SRR S 20%~30%; BRI %

A 5 10%~20%;  AETERUK SZ8HEE S 5%~10%, &

5z iR FEBOT A, BRIHREREE O R E T AN

DR b FE

1.4 BB R RY (8]

(1) Z=HIERSE . BERKIUKIRE . IR REZEE
EE . FEGESECE N EEE.

(2) FEIME, B, H . FAHRESIHERSZE
PN SERE AP e M N Il R

(3) RN . 28U EREESER R ITIEE, 52
HERTRIZELS, WEArR THrERES

(4) BRDPHERIGIE. HBOSEIG T REEI A 5 — &
T3k, Wi ANE, BuSE TR T & 1A,

2 Bee eI 24
BanPuE: BAE. FhE. FeE. NHE.
BAIEZRE L “EEI A IEEsh”. R,

CO, WK, K2, N, BHESHREmEN AUERE

B, HITIER T DDC R HIZS AR TI1%E , 2E8gis)$e

BN RIS S AR, B e R TCERIIE, X

B Z N RO TR E, BN B 2 T Edas i e

RBH.

12 F BACnet/IP 5 Modbus TCP #E £ T,
RS MQTT Lk 2 ARMEIRE O s, 250
KAATTARNT . BAREDAARHAER, 5O S B
AER M A R =, IS RIS SRS IR T T -

e o R E HATSGE B AT HE DL LoRa [HIf% . RFE
JEHE 1~5 min RJR], REXE BEEME, HdaEiics
ffE B EIna R

EEERESME. BIELEN=E: SlkrdEt
a4 (A]SH A Project Haystack BY, Brick Schema 15 SRS
B MRS EIY A ) - FARI RIS Sk
Erba . BEREELERIRAY , R T AR DR, B
EARTIREWETR, WA Rz, BULAADL AP
FrEA R BRI . B T ORI ZWEE /1

WA EAEREIRE AL . UEHE LA . R
SRAGIBREREIRS . RERZ E B R S TR IR AR, 75
FURRRAE, WAENREHEEER, R RN
Hal Nk, BT ARH=AERaXEE. BT
XERAREARNRRE N HICH,

3 KT BT HI R B
3.1 iR EHE SR T

PR R BEBEREREMIR L o R MUE A SSE R oK
HARE (FEL7°C) MFFNLEE, mE&RE T, Bk
AR :

(1) BERA AN, DLESNFEREREE . AR
KPBEERSREE . [T . BB S Gt 514
B AFHIE, FH LSTM siBBEEEEF-RI 27 AR 24 /NI &}
PO . TR IR ZE S HIAE 10% DL SES
L B NIRRT RER DIRR A TR

(2) AEKEVNREEE., (RERAFARmRRE R
TREISIEE . AT 95% B RIEZKIR, KT 85% Mt
FiA. KRB 1°C, B/KHLAH COP #2F+2 2%~
4%, ATV 2= Bk S0 S 15 XU .

(3) BAEIKMUNA . A /KR A (E B R
FENRETEE, EIT I 2~4 KVEREN Tt XEBEERSE
oz “FAL+ BEEE + KR ZEFNEDER N, REE
NUSCRfE, EREER.

(4) —REEFEES _XEEEZEER, KRR
SEEEIAE R, R IRIER AR R s 1)
SHEBEMROKEZEREE, TEREEZE TSR T
ARk

(5) BT SHERmNEZEH . g R KHLA
COP—TAf R RIZRZE, HIEEEOIEIK i L S8 &
5hn#ohid; HLL MPC HEZNEEN I L :

min ] = 3 (k=1 — Np) [P_ch(k) + P_pump(k) + P_
tower(k)] * At

113



HMEEARENA 3% 548

ISSN: 3060-9461(Print); 3060-9453(Online)

YRGB ENIRIRE E R HLZE s X (]
(—fEER 0.3~1.0) SImEbLE Nalb@E . &E—52HR
BEWEANE, FREIMEALE T HRERA & Haiik.
3.2 RimE RKWBE NG RITFRE
(1) Fkfb@mN, MNiZKRT. 2K, IRETEA
FER AKX, 5t co, W (FER 800~
ppm ) SHATELA SN A GFRGE TR T3 KU - EE AT X
&, ARG 20%~35%,

(2) ZENREFESH#HIEESE. VAV 24K ASHRAE
Guideline 36 HHEFE I EERESHIF Y, LHEENREEES
FEEREE, 5| AASRERR T E R MEZEE, TERMREH
KM

(3) IRIEE. H 16~18°CEiRA /KA T A, Jhir
R ERIBAT AR fafer, B A TR R B XUE (e
B R B AR S, R ATIR 60%~70%,
3.3 BRI A R BhEEIBIT

EEHRFARE . ICU, MR EENREBIT, 2%
BERERER) “RIR” , (HXERTTResaEa B sy, A
W MBS, AT R P EE) -

(1) B2, Kbzl AFRBETES (5
PASREL . B IEEREE ) | HERSIRERG (RS
JED L EIEE (RIS 4R/ NEZE ) =M,
T M 75 ER s S

(2) HEREBRAD . W HIS FAREESI 8. AR 7
TERCHL, % B &N R R E R IR EsI Z], #Ed B
B FREEHGE Bali AMEHR . JEF AR BRI
A RBE 30%~50%,

(3) FREMZW, A T AATERE GB 50333 #1
TE RS S MRSUECTI T, HZ R %=
R BIFE . XSRS N T35, —HA55,
S G S
3.4 HAA. EPHSHHEEE B

K DALI B0 KNX EZRSCIE TR . HOGRR
Aoy X ], AR IR B DD R BEiSe e s SNEERH
5 A IR A PR A . 2= SN EE R NIZ O IR
&), BB AR A TREEANER I s A a o s
ERYWr, HREIARLIR . FARZE, ICU, HoRER
TERATAN—RE SRR AR s, BT T 2%,

3.5 ZRitE 5HEHiZE

By “RfE—RE—ERIEET ZHtERR, B

AL . AL . KBRS AR TR, FRARis

®t

= P
Al

100

(=]

114

2Z5tAH: E=a+-HDD +b-CDD + c- [ JiZ& +d, &
PHMEESZELGET 10% Bk 52, B, K, 5. BHhE
Fidn — VRHT BN SRS &, HENR F B 1R
B AT ERNESE, BFEER, & NRESE R
/a5 b e R il [ 38
3.6 FKMm Rz 5S¢ fiEthE

IR BRMFNTSRIRALEI T, EMS (RIERNME S5
YH DT T, 22 HES AR 7E O I BB RE A 1 78
TR, MR e RS 5IR T SeRAEEST
XIIRESEE, HHER, RaABERRE. B
ez “BERBEMH. SN SiEREE, IR
ZhEkp,
4 (FEED

B G = HEESER NIZERME, @R
2312 5 m?, BIEH 3 & 1200RT BORABKHAEN 1 &
600RT BEAFHLAE, Amiise 22 e ML . XA
BN AN VAV 256, ] EnergyPlus B8, DI
BITEAERE R, WEETR (AFEEET) ST
B (ARSCHRSEE ) e PRttt

CERANT . ZSIHATRBERE FPEZY 19.6%, HrhA Rk
BOKIREE (AL TR 7.2%, GEE SR FTTE
8.4%, KIRASHTIS E 2 B E T 4.0%; AmFoRbiBR S
IR 2SR R I RERE NI 14.3%; L XIS (B E
AT N X I A KA RLAE NP 31.7%; IREHIADL S5
R P I IR BA B RE NI 35.2% 0 LR RN A B RERE T
1% 13.8%, F4xE M ISEEHERIR 29 0.57 kgCO,/kWh
L, FRHE T EARL 1100 M, A2 a2y
3.6

EAEXALR) 31.7% ST R AR, XA —
PRSI FRZER, A TIRESAARERL,
TEAR L& NBGEh A ERLAE I

TENRNE, FREGRASOEENHEE R, &
PREERZSEX . [ RSREE . B4 RIS A9UR SR
MRS, TRESCHE R DA SC AR bR e iy,
% IPMVP FHOGETIT TR TTREEALE .
5 TR HREILA AE

BoEma . WA ERNEREER . S A 7
FEOLREE, RRERTHE SRR, RIS 2R T
—REBURAR:, Lokt el siE, AR — kb
T A

R TTRERIS UIIREERIT T 2R Z N,



HMEEAENA 3% 58

ISSN: 3060-9461(Print); 3060-9453(Online)

KRR LR RNIE + IUEE" BRSNS 24k
MEATTEZE S, RIEENEZIR, TR RIE
MNERIE R RTINS

AR, FILPL OPC UA B BACnet/SC SZEIS 7
GEIE MERR . A SAAVE RGN G SR, =5
BT A e 1fH

AR, RIR RIS AT 2 4 A E 151
BT, FERPESEATREARRIIRER, GRS

=

Ex
=

LR R F bR, FIEIE A,
6 &iE

EEBERIRERER (EPHRE SRS i T 220K b, TRE
B DEPIER R, SRR R =40, il
WU 2SR B A

DIPUZEZa 0 45, TR . BRATss] . 75
RACBRR SR EIBTHERLR, RIDEAR LT T
ZIRERAIRITR T2 5] 12%~15% HUBEARTITRER, RIRRHEA
B PBA TR DT A o

AR RIETBOIATELSER, OSSR
PRIGALE, ARSI AN R ER B A PR AT e o
JE8: TR IS GIIE S SRR S AU Bi& R B E R TT

SE

(1] e NERAEAIE E PR & s 0. AL TTRE
BEHbRME: GB 50189—2015[S]. dbnt: R EEH Tl
1, 2015.

[2] e AR E R PSR & B0, SR ERBeiE
BHEITE . GB 51039—2014(S]. dbnx: FEIFRIH AR,
2014.

(3] AR NSRRI & @i, EEBES A
R RFIYE . GB 50333—2013(S]. dtat: ERIH
ek, 2013.

[4] A NRALAIE R PSR & A0, Srea BRBei
FENFREE: GB/T 51153—2015[S]. db5i: mREES Tl
Feit, 2015.

(5] e NEAEANE PRI & 5. @EsUHEa T
ERRAE: GB/T 51366—2019[S]. db5t: FREEES TR
1, 2019.

TEZ . 25 (1987.05-) , B, DUE, {THEEH
NI, Epigea, TRIW, MF5s51A: MERERBEEEAR
BRSNS SRR E T T

115



	“双碳”目标下医院建筑智能化节能控制策略研究

