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Energy Consumption Analysis of Air Conditioning System Coupled with
Seasonal Ice Storage and Evaporative Cooling Based on TRNSYS
Yan Yongcheng Sun Tiezhu Wang Qi MalJie Sun Huan
( School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract ] In response to the problems of high energy consumption of existing air conditioning systems and unstable
temperature fluctuations of cold air produced by evaporative cooling air conditioning technology due to the outdoor environment, a
seasonal ice storage and evaporative cooling coupled air conditioning system is proposed to store the cold in winter for use in
summer and assist evaporative cooling technology to produce cold air. And a data center in Yulin city is taken as an example, and
the system is modeled based on TRNSYS simulation software to analyze the cold storage throughout the year and verify its
feasibility of cold capture and storage in Yulin area. Its annual operation energy consumption was simulated, and it was concluded
that the data center PUE value was stable at about 1.1 throughout the year. The energy consumption of the coupled seasonal ice
storage and evaporative cooling air conditioning system was compared with that of the mechanical cooling and evaporative cooling
plus mechanical cooling air conditioning systems with the same cooling capacity, and the PUE was reduced by 0.66 and 0.13,
respectively.
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Fig.1 Schematic diagram of air conditioning system
combined with ice storage and evaporative cooling
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Fig.2 Parameter settings of the weather module
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Fig.3 Parameters of the cold storage module
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Fig.4 Parameters of the cold capture tower module
(4) ERRHBERSE A, 2 NIZ R
Befpoo, RBRIRE . FRRIR A IS AT R0,

Parameler input Output External Files Comment

& Name Value Unit | More | Macro
7 B .
[2 | [Logical Unitfor Daa Fiie 36 More.
& (3] efrumoerorPrimery Oy Buts 5 Mare
[+ [ @] Number of Secondary Wel Bulbs 7 Mare.
=

El5 ZFERRANERESHKRE
Fig.5 Parameters of the evaporative cooling module
(5) MBS 6 A, 3l s TR,
WU E . BUEDIE. LR BRI T)
REH

Parameter [nput Qutput Comment

meahr
2556 W

&=
S[als

Blo RHRREHKIZE
Fig.6 Parameter settings of the fan module
(6) KEMRSEA 54, 2HABIE R
TR EE A | LR 3R L BIE Th R AT 2 R 8



B8 EE 1

FIUkEE, 4. JET TRNSYS KIZETIEUKAEA 5 2R A AR & 1 *73-.

Parameter Input Output Comment

@ _+ Name Value Unit More Macro
| #[Rated flow rate [73000 g/ More.
2 | #|Fiud specific heat 33 kka K More.

i 7 kW More.
[ @[ Wotor heat loss fraction 00 - More.

E [5 [ #]Number o power coeficients 4 More. @

| #[Power coeficient-1 g I3 More.
7 | @|Power coeficient2 o ITe More.
8 | @|Power coefiicient-3 o RIS More.
[9 [ #|Power coefficient4 10 I More.

B 7 KREREHRE
Fig.7 Parameter settings of the pump module
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Fig.10 Parameters of the output module
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Fig.11 Operation diagram of air conditioning system

combined with ice storage and evaporative cooling
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evaporative cooling air conditioning system running all
year round
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Fig.14 Year-round operation diagram of seasonal ice
storage module
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