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Energy—saving optimization and emergency operation regulation of HYAC systems in large
commercial buildings
Chenglong Bao  Ming Chen Mingrui Zhang
China Construction Eighth Engineering Division Co., Ltd.

[Abstract] The acceleration ofization has led to the rapid emergence of large commercial buildings, which have
become important carriers of urban economy and life. However, the problem of high energy consumption of
systems has become increasingly serious in practice. Meanwhile, the ability to regulate emergency operations
during sudden emergencies such as fires and power outages is constantly testing the safety and of these buildings.
Based on this, this paper comprehensively and deeply analyzes the energy consumption components and unique
operating characteristics of HVAC systems in large commercial buildings. This to systematically explore
innovative energy—saving optimization strategies from multiple dimensions such as equipment selection for
cooling and heating sources, design of distribution system architecture, configuration of terminal equipment,
operation management model. Additionally, the paper has carefully formulated practical and feasible operation
regulation plans for common emergency scenarios such as fires and power outages, aiming to achieve goal of
high efficiency and energy saving in the HVAC system of commercial buildings.
[Key words] Large; Commercial building; HVAC system; Energy—saving optimization; Emergency operation

i

SUHOL, KR AR, BT R RS I . A RO D)

BT IRBEEFEEY . B RIS DA
L IRET R, LA A R TR N BRI EE FLUEL [A)1E
AR o T IE RS I R GEAE YRR A AP AR AR 0 B,
R ERTHREE . RPUH T RS A E A 4R
R GETH B o, AR IX I S REFE P il X2 R R ST RERE
i FE H A T-40%-60%2 [, JF B @ R m. AbEE
SERAEVR M NI B8 DAL A CRIE I H 2™, BRI XU i R 48
REFE. T23H AT RERE /) AR BN ML I ST S AT R 8K
HISREEAE ST o (RIS RO RSN Dy 4, prbl— BB R A

BN SIBATI, K BTN R A a7 e A 5 N 2Rk
TARBIMGAITFE o RIVER N HIRIE 0K 2R i b s 7000 X i R 4 11
TREMLAL S B RIS AT IR, EIZAT I B AR RIS
X5%ak.

1 REE BT EREREFEST

L 1A R RE

FER P H B AL AR R US4 iE &, ERE N
A DXSIRIEAN Wk v B, AP AN A i AR 2%, Ho TR P i
HELN - S bR LR HLRL A B0 UV BL, AR 37

16 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Project Engineering

W HIIE
H3LOH 1 HeRA 1.002025 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

R, BB &2 65 L UL 52 2= F HR v g i) B B H
FER B TIIA T B B AR T 7EFE A4 ZF, il R & Bk 1 HHLBE K
B, T8 BRI RE TR B, B IR T W S IR A7 4 BE,
RIFDRF R RE AR = NN VR - (R TS HE H B S R
Feim, AR I REFE UG AT IE RS TR R A REFE M 5 4
FFHAL.

TR RBE ) RV HIR e 2% B B B RE 3R I, ARk b (Ccop
s A EERMTEHIHY) , st in—4E S8 iAn R, 7T LB
B IEAT LA R o R A B 28080 &t A 6] — /N TR JECIRL, B4R
BRFSEH RO B AR R, (H A R H A P IR, B Ak
SR LIS E AT T

1. 2T C R Guhe

ML GN R SRR3R B, FE—Z0 A 5 b 3 3 25 S 7R 38 X
BTE N R, T K ZE U AL S SR I I V0E B O, T DB B A R
K POKTEHE S F K E S h F0. SLERH B RERE S
Wi B, SRR A K ERERII.

P b J 0 N B K B RS, HAKE AR i 1k S,
WA RIEBERE A A E, G R S 40 R 2 0 A A5 R 4% 5%
IRP, BURA S KIE LS, (IR IBER . iz id 2
TSN 7], BRARIX AR SN 1 4 (5 R T i R A, (R e 40
TEAZ A AR EIFER “HX 7, 28 XL KPR 4
J15E RBE 7, ST BEFEH 2 BE 2 KB AR & -

IR A AN BUAE B ) A s T A A7 AE e 22, B8
H T ORB S I 2 K D2 I RL /KIR, ST 1 “ K5
ANTEY B R T AR AL TR A T B AT X B, % 3K
o RFTHTH0, Bk &= AR AR ROS e I AR

L. 3R % B

AR RNLELE SR o e B ] B R R 4R = IR
FERREE . BEATNE R RN BRI AN BN, (HEESEAZ, BT
PLSMAREREAZ /M. T ELAR i 15 4% 45 i 2 R VA 2 428 1)
B, B 5 5 R BNABRREIELR ™.

2 TeefiiL R R

2. 1A RIRMAL

2. 1 1k A

Al B35 TR A G SSA AR 2%, B S BRI s T B 8
FeF R UL, SBAT AL LA 4500 B | 18 AT PR 4 fiar itk
ReRBRIAE AL, HAT DB H A T g A 34 g .
I o o e 5 0 ) 7 AL B e AP A T 8 R R VY i B A AR
AR, FEFT B PR RFRBE AR T HLBREAE, /3 COPEE R & L
LR TE T 30%50%, NiZATILIFE T 35 e s 5

Xof - A VT bR R R X pE L R ST, HBYR AR
FARTCE R KB AABIE T Re R 28 . B nT RIS ab ok A B R i
JEHi A, B b E AR IRE), SRR “His”. BIA&FMN
R IR, T 5 2 )b N HEREA, AT I X A
RESR IO, ARG bt r et

2. 1. 245 SR

BRI 35, Aol HO R REH IR R
BE (1K A B SRR A L PR 1 i P
HEE 1A IR “ i, TS R AL
e B 2 M 0 R PR R, T 8 B
RN T, 02 3R GE T I R 5 B AL S £ 76 DA
SR, T AN ST RS HEMR BV B AL, AR SRR L
FIF I AR BEIE 17 500, AT (R4 F R 5 RS
RGERICRE, IFFLAREIR T

2. 2R 1A

K TR I R 6T R . AR
NS MK AT IS, 7T DAY 5 S KR e,
TR RO R A B R B9 AL, BAR UL, 7K
ST VI, £ TR A S R A o S B
AR BRE FHAME “ B, WTTT K B 287k 0 T
IR SE R i, A RGO AT S O DA, 0
LK R AE AR .

ST TS A, JRPNL K REEA T
BB o T AEGREIEATHRL, AL, TR 50 1
B0 T AMIERRA, BULRERERBIR . 175 ARSI
TG, WU RO SR BRI . AR BURNT, et
R T 4R T T S R, ST M B 5
SRR K SRR 1 4 I, 5 T8 (8 20 7, Y
WL, KRN T JER L, KT RERE AT AL Bkl —
B, T £HO SRR AR T . HREACR B, 0
ATSEILI0%-5ON TR RE LI, 80 0 Nk AT E RATS B T
SR

2. AU AL

ST LA A T AR AR RS A et
A LA RO RN 2 PRI, 6 P A
I —BERE R e BTRS HER LB, (B
KIS TSR M. & TR LA A R T DR
ST, AT U s T EL TP 50 S LR
WS, ELIIE A RS T 1A, BT 4 4 500, 1
AR

BRI 51, SR BRI e SC IR 1 R 0 A
AL B e B AL £, T SCBs
HUBATIR FE AN AL I A SRS < R REAF R, AT
HEHARR N 5 B0 SC R, AR S R
R R, BA R R 2 AR T AT DX 1 5 A 5%
S5, KA AR B R . K T

3 MRETEE

3. 1K

S R GEE K I B R B IR
- ELC SR, JCoP 8 0 58 0 LI K™
T LS T D 2 A B 5, 48 AR 5 A 40 R
B B R 2R SRR, G 2 T

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 17



Project Engineering

W HIIE
H3LOH 1 HeRA 1.002025 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

DA RS G P D) 40 2 HERRASE 5o T HEE XL 2R 0 3, LK
W 74 g e R AR O SR T A SR 990 5 OB S e o e 3,
NI AN 53 B B e — S5 AR T 0 “ A= il iE 7, Itk
T B RER N 4B SR TR o R HEAR XL R 5 R
JE IR B, AR R K R AR TN E
REAS R o 5 M RV, AR BT DX 8 X 2 1 2R Gt 7 SR TG
15, UG BH RSB KGR K38 “TRSenss ” , 5 B3 fil Kk 5 & 4
HLI H 1

3. 2T R

T Pl B (R Bl X2 T RGO B 4% AR AR AN, o
HIAN TR L5 (UPS) 5 B 2 R B — 55 BN XU AR 28 -
FER UL, UPS T2 A5 L % (5] mi Jo2 -5, 6 405 6 W17 R L P % ) O e 2
N, AT A 1 17 AR PR 5T X 3 U O R E 5 5 X £ R
BEH B R HT 2 1 L D SRR, DU R OGP A i 2 4
AR B 1 1) 1 U 4 AN 4, 08 G TR 7 R 51 R IRTREL S5 5 s
N7 2R HALYEUPS HE R 1 25 TG 3 3, A 7R P K I ) ik
HAT . AHIL T @ IR O 4Ed ORI, BRI it & A 7Y R BhHLE
HRIE AT B i AR IR 2, 2 PN IR K, A ]
AR ISR % R TR B, AR k™

4 BITEE 5%

4. 1T IR RS

FASR N ALER IR &« RMLIKIR A i 2 B S SR 30 0,
[ S A R, L rP R A A RN A R AL A%
ERBIENIEITIE S MEARBEERIAE. BB
AT BRI FE . e AT o (R EOA (R AR A ) AP
RENS SN SRR I RIS IT S8 B8 X BRIk oia 26
WL R E R KB &, BEBdREe. 12338 VSR
WIRTF, RGuH SN A IS AT 5, CAAR AT FUE AR OGN 51
FERHRE . Bln, 2T H1AHLALE 1T H0E B T, MR A5
AT M TR Y iR — BOR BRI SR 7T HER
TR S5 O S R 8 TE YL, At ST R i AN S R T
S EEEEN ST, A S b2 AE G B R, 3R 8 R 5 RE
ek 57 s U 5 7 R 4% e SRR (it R S R A

4. 25E HAYEY R IR

4. 2. T2 VRGN A i s e iRl

VEANA 4 11 & de R L R R E RS R G K
BOBAT HIAB L o XF BLEF XA PR AT S, FA IS E DB
HE— R AT AR, BI e b AR N BRI R4 B2 |
RS, BRGSO YR AR, AR B iR . RN IE
REEHOAS B R AN LGS PE BRSOl R RS 4a 2 Mk 68, T
TIRAZ OB AR BDEAT . I AMNRWLK I E IR IR AR A 1]
BRI, fRIES AR TP EE A . Bl AR . A A
SR, A Be ik MUK ZIRRE 35 J7 70 T oK Uy B 46 4E 4
A EE T e I L A4S 7 IR 7K IR 5% 975 1, LA S o A i 8 0
THE N o

4. 2. 23 REE 5K RGUEE E BE N

T RV 5 7K R G0 8 IS R TE S B HR A DR R
R, B N 28 0 E (WA Ry i AU T R AR AN A A
B E N SRR, FEHE SR, e RWLEERE BT
MK R G IE 25 YR W W0 (R 25 7K I b M, gk i 2 PR A A% #4
B, FIG IR I REFRE . X IEAR DG N A 75 R id e e 4%,
b S A AT P B B SE U, TE RIS TR R B A L R S
M fkgE AR BB, TR BT AR PR RE S AR B R
Hi",

5 &1

KBRS RS ] RGN RE LAk 5 R 2B T T2
B, W R IER . RGBT HE S £ OCEEERY,
HE—RiMish4a . W@ A G H B8 Rl S 5
FE RIS S, A OR E T IR 1) S 80 2 e R e RS 4R
Ak, B o B A H RE 0T 2 1B — 20, FRRE RS v B ) 5
REREHE H br, A e U1 R 128 A E 41, NI BRI DTk B
CUR 705 IR I SR R 48 2000 2 58 35 (M B0 SUB AT RS &, BTG
SR THIA K 9 IR T, 30 2 T b Py SEL IR PRI 5%, 4 i {3t i JR 2 1
RGUIHE M B W SEREAT, BIELZ RGO T R 24
55N 5% Az o 1 S ] R

[5% 3Cik]

[IIRE. EAAT L EAERBNEG SR REN LW 50
e [J].90 ¥ 2 41,2022,(1 1):49-50+54.

(217K <8, 5K IE, 50 & 15, % .k B L7 38 XU R & 4DfMATR
RO T AR [J]. 2 55 $K,2023,54(1 2):1475-1478.

(318 br, % % . K B 7 b 4% A iR 38 U iR T 8 [0 1R 3
22 38,2023,53(S01):65—67.

AR AR AT L5 & ZH TR SRR R
(D14 & 2 5 4 f 2 91,2023,(08):67-70.

BIK&ENEE oA EHLEAXREATAREN
2 50 M A (0.3 77 2 44,2023,20(24):193—195+207.

(6147 . & 27 b 22 5038 R 2 B % i oA (D). 87 88 A 2 4
J&,2024,47(01):100-101.

V1ZF#A KEBEF L EAEREEELEITFEEFILE
M5 TR, 2024,6(06):120-122.

(812 /b AL o S 2 i A Bt A E R BOR 2 K B T L 5 P iy
B[00, ¥ 2 44,2024,50(15):116—118.

QIR NI, 275, BEMF KA L ZAE P =HHA
F G ik o 2 M 7 R 00,18 38 % 98,2024,54(1 0):65-70.

(101 . A & B b 2 5% 3 K2 3 3% 3T 33 [0 B 8 9
#,2021,19(09):91 —93.

EEE:

6L AR (1990——), B i3k, ¥ i R FAAL A FE, P B TAZF A
FEHNE T @GR

18 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



