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[ Abstract]  As the goal of "carbon peak" is approaching, there is a broad and urgent market demand for high efficiency air
conditioning refrigeration Station to reduce the energy consumption of central air conditioning in public buildings. Ignoring the
overall performance optimization of the system and only focusing on the energy efficiency improvement of individual equipment
not only cannot effectively improve the energy efficiency of the cold source, but also leads to an increase in construction costs. This
article takes an office building project as a case study, uses a performance-based analysis model, and combines comprehensive
technical measures to optimize the design of its refrigeration equipment room under the guidance of the design concept of " Cost
reduction and efficiency enhancement ". As a result, its energy efficiency has been improved by 36% throughout the year, and the

total energy consumption and intensity have been significantly reduced, and the incremental cost of initial investment is

controllable.

[ Keywords 1 High efficiency air conditioning refrigeration station; Performance analysis; Cost reduction and efficiency

enhancement
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EER, Aa cor,  BIKMLAMERE REGRTH R
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5.6 0.25 7.47 7%
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Fig.2 Schematic Diagram of Design Temperature for Air Conditioning
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Table 2 Comparison for Air Conditioning Cooling Load

KEEE R () G At 53 BT S ARAL T ‘ Bufi 3 b SARAY
TN AT (kW) AR (W/m?) T AIGEA A (kW) B HARE (W/m2)

[EL14 5000 1003 201 1003 201

K 2000 305 153 260 130
WwET 500 126 252 0 0
SUE 10000 1982 198 1000 100
MSLT PN E 12000 1200 100 1176 98
RN X 5500 495 90 412 75
NN 28000 3082 110 3082 110

s} 63000 8193 130.0 6933 110
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Table 3 Comparison for Water Resistance Optimization

T AL RTFH A5 B .
(mH0) (mH,0)
e A R & SN 17.7 13.8 -16.7%
HEE K 4.6 3.1 -6.4%
R i e £ 8.2 6.5 -1.3%
KTTHRG 30.5 23.4 -23.3%
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Table 4 Performance Analysis 1 (Operation Conditions )

KE FAMPHRIEC 7 7KBEKIR C 7 KK R C TAFEesl N h A RETR kW
20 10%-20%
22 20%-30%
44 <22 8 — —
30 60%-70%
22 20%-30%
>22 24 30%-40%
32 7 —
<25 e e
32 60%-70%
24
40%-50%
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55 >25 6 e — -
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34
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Table S Performance Analysis 2(Operation Strategy)
FHlisty [OE-&S R URIRIBAT R HRIZAT R HBEIBAT % HL cop
(> 1#,3# 98% 4#, T# O, 12# 14#, 15#, 16# 7.54

VE: WA T NI 1-3%, BUEKE 4-8#, A EIKE 9-134#, A X 14-184.
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Table 6 Performance Analysis 3 (Operation Energy)

EHERE (KW)  HPEE (kW) B JB 1t & FE R LA Wil EER - HIAEICE (kWh)  HHBECE (KkWh)
(> 519.79 101.7 0.163 6.31 31360 4971.92
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Fig.4 Performance Curve of Centrifugal Chiller

TEVSCAE B AT H 4005 XoF L il ¥4 B 1 B R it 2%
Je s WA LRI AnER 7 Frosdi AT 1847 SRng 0 # . £
R A B R T, SRR R EPLSAT R =
DU FCAH L1 7K 3R Je v J ¥ da 4T dems, R 4 =X
0 o o

B uk e A EER HARE N P 75 A /KAL) COP
B, & COP H/MATENBRAMIZIT K. FHLG
iz, Hol I FHLsRm 2, RS A R
JE A N R A o

o Nun Mo New O EER-N,, R eE
RT RIKNABITREER
Table 7 Chiller Operation Strategy
gLl g ENUST  ENEECR O AERIZT RAIRLET WEIBRZAT EER=5.1 XRi COP Z3K

1 1,3# 63% 4,7# 9,12# 14,15,16# 6.69

35% 2 1,2# 42% 4,5# 9,10# 14,15,16,17# 7.90

3 1.2.3# 36% 4,5,7# 9,10,12# 14,15,16,17,18# 11.69

1 1,3# 81% 4,7# 9,12# 14,15,16# 6.23

45% 2 1,2# 54% 4,5# 9,10# 14,15,16,17# 7.01

3 1.2.3# 46% 4,5,7# 9,10,12# 14,15,16,17,18# 9.06

1 1,3# 98% 4,7# 9,12# 14,15,16# 5.97

55% 2 1,2# 65% 4,5# 9,10# 14,15,16,17# 6.54

3 1.2.3# 56% 4,5,7# 9,10,12# 14,15,16,17,18# 7.91

. 1 1,2# 77% 4,5# 9,10# 14,15,16,17# 6.25
0% 2 1,2,3# 66% 4,5,7# 9,10,12# 14,15,16,17,18# 7.27
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Fig.6 Variable fresh air volume system and device based on carbon dioxide concentration
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Table 8 Selection Scheme and Cost Comparison of Refrigeration Station

TiH W& m% CREA” TiR &T “REAIRT TR m%
Chow CHIB CHI
2 &5 1000RT SEAREGLaHLLH 2 £ 850RT EHE O AL 2 1 SSORT SLFLELIE L
%ikFL COP: 63, IPLV: 62, 1 Y1 COP: 63IPLV: 6.2, B COP: 653, IPLV:
) 200 ) 175 8.99, 1 & 280RT ZE4ifZ 200
4 & 380RT & S d& +F WL A 1 & 280RT 5ESHIZ AT HL
FFHL4H COP: 6.01, IPLV:
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36 Q1% BT 36 QA1 &) A 36 QHI1&) B
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Fig.7 Prediction of Annual Operation Energy

Consumption of Refrigeration Station
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Table 9 Comparison of Annual Air Conditioning Electricity Consumption Intensity
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