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Study on the Application of Chilled and Hot Water Storage Technology in Factory Project
Guan Lingjun' Zhou Xiaoxin' Zhang Dongliang”? Yang Jiankun?
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[ Abstract]  Under the policy electricity price difference among normal, valley and peak period, based on the analysis of the
current situation of existing project, the original design scheme of air conditioning cold and heat source (chiller unit+cold and hot
water variable frequency unit) is optimized, and a new scheme of cold and heat source is proposed: variable frequency chiller
unit+chilled and hot water storage system. Through comparative analysis of the energy saving, initial investment and operating
costs of the original and new scheme in a circuit board production line factory in Nanjing, it is concluded that although chilled and
hot water storage scheme increases the initial investment, it can save about 50% of the operating costs compared to the original
scheme, with an investment payback period of about 2.4 years and significant economic benefits. This research work provides
important reference for the promotion of chilled and hot water storage technology in similar projects. It is of great significance to
achieve building energy energy conservation and the national dual carbon target strategy.
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Fig.3 Proposed scheme of cold and heat source system
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R4S HE/(m/h) B fE/m R /KW HE/E FANH T
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800RT ¥ #1%% 640 28 75 1 23
KK 480 35 75 2 22.6
BRI 5 100 35 18.5 5.6
—_ MIpE 896 S 259.4
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Table 2 Proposed scheme pump parameters
RS FE/(m/h) BfE/m /KW HE/E FANH TG
1000RT AVE%E 500 28 55 3 20
1000RT ¥ #1% 710 21 55 3 20
800RT 7 4% 420 28 45 1 18.2
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KK 480 28 55 2 20
BRI T 100 28 11 3 5.6
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Table 3 Monthly cooling/heating capacity, electricity cost, and unit price of cooling/heating capacity
(January-December 2024)

WHE/ KA EAWLR  HukE/AWh  BARE/AWh  BF/KWh  WE BB ARERN/(GT/KWh)
2024.01 612546 328879 941425 201627 73549 0.078
2024.02 407020 257698 664718 144687 51088 0.077
2024.03 871189 250300 1121489 226597 87098 0.078
2024.04 1252811 129855 1382667 280054 116766 0.084
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Table 3 Monthly cooling/heating capacity, electricity cost, and unit price of cooling/heating capacity
(January-December 2024)
WHE/ A KA E/AWLR  HukE/AWh  BARE/AWh  BF/KWh  WERBEST ARERMN/(GT/KWh)
2024.05 1570809 96289 1667098 334309 144852 0.087
2024.06 1943827 9707 1953534 399748 141513 0.072
2024.07 2626048 0 2626048 564227 213746 0.081
2024.08 2653488 7652 2661140 561886 204790 0.077
2024.09 2257558 6414 2263972 473040 164613 0.073
2024.10 1270171 376 1270546 249565 85984 0.068
2024.11 1121244 126633 1247877 224246 82359 0.060
2024.12 916851 278774 1195625 227506 83047 0.056
Bt 17503559 1492577 18996136 3887492 1449405 0.074(351H)
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IR RA RE R G TR & R4 R
G, — AR 4.5kW/KW A7, ¥ CLIVE A E
A RGMFE TR AR E .. X XA RIE
ARG, SHIEMMOERFEMN, FBHIKIKEEEN
18.5kW, NIZE4A & COP N 3.33kW/kW, LPLAEN
B ARG W HIFE R B B3R, XA
WERGSHON: HIEFHHAERN 817kW, I
N 227kW, B TN COP N 3.6, BUKZEINE N

T4 2024 £FF 1~6 BEZRHEMMSHIK

18.5kW, REGUEINFE N 245.5kW, & COP N 3.3,

e SR fE , BT AH NI R G 9 AL 43
W, BRI, £ 4 AFETTE 2024 FZH %
PALA L RFE R E . B LR MIC AR, R 4T
1,20 H 2024 47 1) S FE HL R A 3889608+448482=
433.81 JifE, EH N 312.35 Jiot, RIEHI
Hr s 7] LLAS B 2024 F AR A RSP AN R
0.167 Jt/kWh, H5XHEBEAEHRIIH TR 0.074 0
/kWh R 2ZE Lz, ZRIN 2 5%, nAET &
EIBAT O BT AR, 2024 4F 1~12 H¥#iJ7
FEHLIH AN 3123477-1449405=167.41 Ji TG
FEE, BERANLE

MM

Table 4 Conventional cooling and heating monthly electricity consumption, cost, and unit price of cooling/heating capacity

(January-June 2024)

R[] WHHLAFER  XUARIEREHE WA R WA LA AR ARERN
/H /kWh /kWh /7t /7t /7t /(7G/kWh)
2024.01 136121 98762 98007 71109 169116 0.180
2024.02 90449 77387 65123 55719 120842 0.182
2024.03 193598 75165 139391 54119 193509 0.173
2024.04 278402 38995 200449 28076 228526 0.165
2024.05 349069 29178 251330 21008 272338 0.163
2024.06 431961 2915 311012 2099 313111 0.160
2024.07 583566 0 420168 0 420168 0.160
2024.08 589664 2297 424558 1654 426212 0.160
2024.09 501680 1926 361210 1387 362597 0.160
2024.10 282260 113 203227 81 203309 0.160
2024.11 249165 38028 179399 27380 206779 0.165
2024.12 203745 83716 146696 60275 206972 0.173
Bt 3889680 448482 2800570 322907 3123477 0.167(¥1H)
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Table 5 Parameters comparison: conventional

refrigeration plant vs. high-efficiency chilled water storage

refrigeration plant

LaliE S HpL RO mROKE
HA= RT 3800 3800
Hil¥4 £7 5 RE R kWh/kWh 4.5 4.9
il LR G RS kWh/kWh 3.33
2024 FFA A Ji kWh 1899.61 1899.61
2024 FFi1T I H JiTG 312.35 144.94
2024 FH L H A7 — 167.41
2024 fFiEf B 4ERF Ju/kWh 0.167 0.074
BUEH B AT A7 1525 1925
W% B ZZ A A7 — 400
10 SFIBAT 12 S JiTt — 1674
BE AR s — 2.4
5 #5ip

AR 70 5 T O AR AR PR LR S T g
HOE TR, BT R A TR T R REME L BT
VAT, $EHRA 4 & 80 TA K HLLL
(Mo 2 GBI ThAE) +& A B RUKREM LS
RGAE N HFTIARIR T % 5 183 B0E J5 Sis 47 4L
Wb, ERRW, BRI ER RS REEY]
FGIEIN T 400 J3 G, (HH TR H & Ge A4 7K
HUH A ESCR A, HAEAT KT 167.41
Jigt, FREHIEEE 2.4 F. X— KBV
] D5 WA #E T R BT R AR T B fEIES
B 78 w5t X, SR 25 RE A1 AR A4 K HLZE F =i

BRIV DT % AMLRESKBIL 2 1 28 57 Aok »
I RESKILHL ) AT A IEEIRAR , AP IR “XUBR ™ ik
WS Tk T BE T R EE 5K o SRTT, ASHIE FEATIAFAEA
s ARV ELAE B B ALV KB H R R
PR B R T5 S s LA Ra AT A 7 T 24T
GRACHTTE, AT HES) 2 IEARAE g FERE ™ b R
AL R RO o
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