39 H5 5 1 il 5 25 Vol.39 No5

2025 £ 10 H

Refrigeration and Air Conditioning Oct.2025.745~753

XERS: 1671-6612 (2025) 05-745-09

BABREAARASEREBREBOE

[ ZE]

[ <5171

s$ax' B B AFEHKD I 4
(1. M ZRRTHRIZ AR FT/ENS] = 550081;
2. PEARBAT MG 94T T 550001)

LR AN X 3 S5 A SN TR, 256 MM SERRAE,  £T5E R J0 A B ST IR ZE 2 R 4t
MSEFRE TR, SEil T — RIVBIHTOES . SRR AR 85O A KL (R EA B
A, — At i RO AR 20 S v e, il gt 8 1) 7 sUSER 2 IH 00, IR o R R R s i R 4,
[l FC % VA DB G PR A R UG SRS, A RNLGS BRI B B R m AUk A B b, (£453
RGBT HER ., e SRS ERT. Seosaimtt, ZEH1A AR
N 85.7%, BRHFBIEAC 68.16%, 4R HIFREFE T I 38.34%, BrAFBIR/D 32.44%, N IHk
[E R BRI SRR T RWRAE T o AR SOEWTFFE R, B i ALt IX [ 2 0 A1) 23 18
ARGV RESUE TIERES H NN 5 LR AR

REHUE; RAIHIX s RAGERNLA; A EIE TR A

FESES TUS3 YHkiRERE A

Energy Saving Renovation of Air Conditioning System for Office Buildings in Mild Regions

[ Abstract]  Taking an office building in mild regions as a typical case study, combined with the local climate characteristics, a
series of innovative renovation measures were implemented based on the actual operating conditions of the lithium bromide unit air
conditioning system in the original office building. Adopting magnetic levitation variable frequency conversion centrifugal water
chiller, low nitrogen condensing boiler, and integrated high-efficiency variable frequency pump units, the old facilities are updated
through on-site replacement, and a new intelligent air conditioning control system is built. At the same time, a free cooling tower
cooling system is equipped. After the renovation, the air conditioning equipment room reached the Two-Star High-Efficiency
Refrigeration Room Standard, significantly improving the operational efficiency, safety, and convenience of the air conditioning
system. Compared with performance before the renovation, summer cooling energy consumption significantly decreased by 85.7%,
carbon emissions decreased by 68.16%, and the annual energy consumption for cooling/heating sources decreased by 38.34%
alongside a 32.44% reduction in carbon emissions, contributing to China's "Dual Carbon" goals. The research results of this

renovation are expected to provide reference examples and practical experience for energy-saving renovation of air conditioning
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systems in similar office buildings in mild areas.
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Table 1 Pre-retrofit Main Equipment Parameters of Air Conditioning System
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Rk AW LB A T
BIUE i) 2/ kW 1400
VL E/(m3/h) 300
AR IKIEIR KR #fE/m 32 38 W% TR R 10 4
LR /AW 37
Vi E/(m3/h) 300
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LR /AW 37
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Fig.1 Pre-Retrofit Air Conditioning Cold and Heat
Source Unit
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Fig.2 Corrosion Condition of Water System Equipment
in HVAC
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Table 2 Test Data of Fan Coil Unit in an Office Under Winter Operating Condition

HRD RGE(m/s)  HRREE/C Wikt R/ C R L KR/ C
KL 1 2.4 25.6 40 54
KM 2 3.4 24.5 40 54
KMLFEE 3 22 24.3 40 54
KMLELE 4 2.5 25.5 40 54
KMFLE 5 1.3 25.1 40 54
KWL 6 1.9 25.7 40 54

1.2.4 RGEREIZHT

TERFIRA K R 7T, kD GEFE IS 12
ARG, TS IR IR RAMIBITIRAS, ML
S T SRR, AT AR T
KHEE M. hAh, Tl RAE AR IBTIRAS T %k
3 EARFE N TERAE R SEH

ERuGH P, HTFRZ8—EEFE, I
P AR B A AT IR E BT . B ) S
B, A58 Ih A BN i e i s ok, &
B NBLETNS, SRS RRIBIT, R

INT AR A I AT BERE .

2 PENRERRMEEAEEAR
2.1 BUEHE

YT A I BB RS I %% Z ™
H . R B TE FEAR DL RGBT BERE B R AN N AR 1)
B, ARREGE R AT %A ARG VIAN S5 5 T
BIARIR RS KRG Kl & KRG b
o BARBUE T UK 3 B,



<748 - A

G| 2025 4F

AWERG | RAEEEHES | |

BF: WAFEE ORLIAEA
 RES SR
iEEE: SEERBMHSRERE

H— R |

f e
= — L i
. WSERES | SIS EER RS |

RiNBEN=REEEWX

ERA T AR BRI XA R
BRI RE = AYIE

—
e ol REIRF. BRORE

FHRR RS RARIREFHEIRERSE

b RO EARENRS I——»I I NNBEFE IR SE, SCAT SIS 4ERERE ] |
RFEEL L mowmE. BERs |———| IEINFRES, IREERG, [R(REMURESR |§
| H

fit

Er o H e et EAG, SR s ORER

3 BEARE
Fig.3 HVAC Retrofit Drawing
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Table 3 HVAC Cold and Heat Source Equipment
Material Schedule
F IS
HlAE: 1055kW
HWIANThZE: 162.5kW
COP=6.5
IPLV=9.98
AURKE: 50.4L/s
AHIKFE: 63.0L/s
Hil#hE: 1400kW
BINIhZ: 3.5kW
RIRSFEE: 140m’/h 2
REMYHEH <30mg/Nm?
PR 107%
ME: 500m’/h
WEIKEEH DR 31/26°C
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Table 4 Detailed Parameters of Integrated
High-Efficiency Pump Set

BEMI WH EERERES 24 /e

L/ (m’/h) 220
KIE 1 HifE/m 24
IR /KW 22
FE/(m/h) 173
KR 2 #/m 24
—— % /KW 18.5
K Y E/(m’/h) 138 1

IKIE 3 #E/m 24
% /KW 15
M E/(m/h) 80
KIE 4 PfE/m 24
/W 7.5

FF7 ModBus Hhill, B RS485 #: 11
M E/(m/h) 300
KIEE 1 PfE/m 20
/KW 22
W E/(m/h) 200

YA H KR 2 fE/m 20 X

KA /KW 15
WE/(m/h) 140
JKIE 3 PfE/m 20
IR /KW 15

FFi ModBus #r3, B RS485 #: 1
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Fig.5 Annual Cooling and Heating Load Proportion
Distribution
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Table S Performance Parameters of Magnetic Levitation Variable Frequency Centrifugal Chiller at Partial Load Ratio

Moy Wl MAIE RUOREDRIREE  RUOKPUKIEE W HDKEDKIRIE R ARBORIRE o
1% /kW /kW /C /C /C /C
100 1055 147 12 7 26 31 7.179
75 791.3 80.01 10.75 7 22.17 25.79 9.89
50 5275 38.74 9.5 7 18.33 20.69 13.62
25 263.8 19.4 8.25 7 18.33 19.51 13.59
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Fig.6 Integrated High-Efficiency Variable Frequency

Pump Set
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Table 6 Refrigeration Efficiency of Magnetic Levitation Variable Frequency Centrifugal Chiller under Off-Design

Conditions
P EHKAE KR FE/C CoP NPLV HLAFE H /KW
26/35 6.566 10.94 160.7
26/34 6.716 11.2 157.1
26/33 6.864 11.44 153.7
26/32 7.023 10.92 150.2
26/31 7.179 11.98 147
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Fig.7 Schematic Diagram of Cooling Tower Free Cooling System
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Fig.8 Mechanical Room 3D Diagram
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Table 7 Key Monitoring Points Sensors Model and Accuracy in Refrigeration Plant Room
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P 7KK BE TE-631AM-1 -46~104°C +0.19°C
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P KK TUF 142 DN50 J LAk 1.0
A HKBEKIR S TE-631AM-1 -46~104°C +0.19°C
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A HKBE KR TUF 142 DN50 J Lk 1.0
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Table 8 Annual Operating Cost of Cooling and Heating
Source System Before and After Retrofit
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it 66.89 43.49

T BRRBZN 4 5o/m3; 3N 0.69 J6/kWh.
MF 8 AT A, MAETF AT LB 1T R 23.4
it ¥EIIA AR, SOERT R 20 KRG 4Ed 3%

M%173 22 Jiot. % T 0 H R4t 4 5 IR4E R IR 55
Tilih 4 SN AT L9 140 Jiot. Ak, JUNMETS
ERERR, AETIEET G S A ARt e
BR, FEORIEAR ST & kR A, e Re st — P AR
T RIS AT A
3.2.3 AR BE AL 0 M

HUE T, JEA BIR RS RE R FE R T A AR
AEREL T 210t UGS, WRIR RS RERTHFE=
Pra eSOy 129, BT ZIRRHERZ) 81, ik
DIRAPCRE L) 123t, BRI 9 PR,

®I WERBERRBERGFRIFHEEN
Table 9 Comparison of Annual Energy Consumption of

Cooling and Heating Source System Before and After

Retrofit
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PrE bRtk 210 129

T BRI AR RN 1.33kg/m?, ¥ A brdE
JEZHHN 0.1229kg/(kWh).
4 ZEip
AR ST 0HR AT H X R BRI R T R
G REIZWT, FRH T AT AT RE S0E T R L Ak
BORIEN, JEIUS a0 E 2L

(D) EFxHiR A X F R A A BT AR SA
IAE B AT MR, 256 70~ BRI A 43 4y R A 22
IIATAEDL, KRG A O R KL L R
A BT SN E %, WA 2 IR A& T
MBS TR X —BudE 285 BRI T T RS



39 H5 5 W

B, % BAHXESA BT T IHARG R E <753 .

PAFIBITRERL, AR T RA M FIBIT A,
KRS T RA MR MERE

(2) 5B TR A R SBRE i, KRG
AR O A KN 21T S HOE T AL, e
HKHEH KR EBEE N 26°C/31°C . [HE, #HEET
el RS, WAL, G HM A A
P& PRI IKIRE DL SR A e s (R W [R) A, SEal b
PALA R X — A — P E TSRS
IS AT RERL, LR E FK T A RAMFE1T
W, RS RIS TR T A JIREE

(3) BERE B B REAE L% R G AT
LRI HLD: B FAR S i e b AT 48— SR A%,

BT S T A PR R G A AR RE AR, B I
IR GUSAT T B R R R GIR A AL
T4, mRUEITIRE . BRIz Ah, 2R LRE
W% R RA S AT 5 HeA e, e R R
BRI R GE. BB RGP BNZIEH] T 6,
B SR B RE L E B, IRTH RIS E RO

(4) AYER R X BEA 70 5025 1 &
GHOE, R KRG KRB LU E
RS L TSI 1 ERRB . AN AN E
& TN A FEN I AEL, R EH LT E
ARG REAE SRR, Q& 7RI mE s 534

S

5 RE

AU T Z 0 2 R G FE L0 T IEAT
SR XS EURIE7E s FL A RS I IR 24T R v 2B E 4T
G T LA IS AT REFEA I RCR HEAT PRAHIC %

2 RGN RE IS AT R — IR T R 22 1) T
5, ANF TOUERA RIS T3S . RR, BAIA
HEARGEINEE R RS 4, n] DR A
[ 1) 2 AN AR DU A B A6 R GEis AT Sk, #i IR 2

T R G K IR L PRI AR E e BB AT
Pl WX HNEEDN A S, AR AL
o

i

SEEL:

[1] LR FROCT, ZEArL R TR v ] B A 2 40
T AE U BUR SCAR BT L[] 22 32 5F,2019,40(4):
110-116.

[2]  PhIREK, AR SEE, RPRIL . Rt 5 ARt #
& B AR T &R X 75 2 ST e i i 7 - Db
Jh A IR 9 B (7], U 8 (P 9 30),2024,52(1):97-
103.

[3]  RERIMIAN, AU, 5. A SN BEA /0 A SR AR Ty
FE O SR [0]. AT BB (T 9€30),2020,48(3):106-110.

[4]  APIbe T B0 A B SRV B 08 SO VAN ] 2 50
FRE(TPIE),2016,44(5):101-104.

[5] OIS RE. g Ip A ER A AR 2 451 R s =%
EE[0].91074 5 2% 1,2024,24(10):36-44.

[6]  ShASK a5, Wi B i . s T A R RO VR DI 7 2 50
T REUE BT RE RS 4P HT [J]. BRI 51,2020,
50(11):81-87.

[7] PN R0, T, 5 A AR M X BE AT 0 A 250
T R LI A5 43 M [J]. B 38 = 1,2024,54(8):132-140,
89.

[8] 2= HHLIR R M X B 2 Jt 8 39068 11K B FE 50 g 20t
Fi- LAz B R AR A R 0T R e T A il 0]
FLATRE(PE30),2024,52(5):62-66

[9] A SCH R E2 A1 Ak LA 1Y) SR B IR AT 5T [D]. H PR
HPRKR,2022.

[10] 47K, 06 22N R 77 22 A JL R TR R == 1 R Gt g
P77 10 T [I]. Be YR 5 08, 2022,44(1):202-206.
[11] &5 ST X VA 05 4o P (VA BOR IE L A 72 [D]. 5t

FH: 5 MK 52,2018.

(E$#5E 744 50

[5] EZCEER S Fes =AML a0
T[] 8% 8 251,2020,50(5):19-25.

[6] USRI HA s P = AL A B 77 SR AT M4 #
[J].BE# 25 1,2022,52(S2):238-240.

[71 Bz=%,F8F )10, S5 55 7 ol 0 T A 2 ] = AL
IR BE CFD 43 #1 5 4 A6 [7]. 1% 38 25 1 ,2016,46(4):33-
35.

[8] FHAE.VRV 751 2 AL B P45 S Aatl K S et 72
[D]. 75 &: 7 P T K2%%,2013:55-61.

[9] ZEWEAR, 75 F5 T A% M FLIR 00 32 I 5 S LI B 5
1) CFD W F2[J]. 1% 5 2% 14,2010,10(3):25-29.

[10] FEARZE THSHRAAS) J1 253 Hr—CFD B At J5 2 5 B
[M]AEHIH R A ik, 2004:43-48.

[11] VFE5E, R, Z0].CFD Al o 0 7E 2 70 A d 3 s
VAT SR B B[] 5074 5 25 1,2016,16(8):62-67.



	0  引言
	1  项目概况
	1.1  基本情况
	1.2  节能诊断
	1.2.1 冷热源系统诊断
	1.2.2 水系统诊断
	1.2.3 末端空调设备诊断
	1.2.4 系统智能化诊断
	2  节能改造方案及具体技术
	2.1  改造方案
	2.1.1 冷热源系统改造
	2.1.2 水系统改造
	2.1.3 末端空调设备改造
	2.1.4 系统智能化改造
	2.2  节能改造技术
	2.2.1 全年负荷计算分析
	2.2.2 高效设备的应用
	2.2.3 优化设计工况
	2.2.4 冷却塔免费供冷技术
	2.2.5 三维建模优化管路
	3  测试结果及效益分析
	3.1  测试结果
	3.2  效益分析
	3.2.1 安全效益分析
	3.2.2 经济效益分析
	3.2.3 低碳节能效益分析
	4  结论
	参考文献：

