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Fig. 1 Air-conditioning load, outdoor, cooling

water and evaporation temperatures for a

hotel building on a design day

SR 2R T AT LB ¥ g 8 R/ N AT R L AR
I 2 2 O A A A AR B0 2R KR TR AR AL
JEREA 5~9 C U 1 Bim). Hoh. &RE 11t
FER SEHUKIR A &, S HKERKES =
AR AR B A O, FE R i e B T
% IR B Ah L 3E R G0 F KR EE B S B
SRAK 5 °CL Y HIK L BE B 7T L R BE B T A9 A5 b G
F WA D). HARA BBy 23:00 FRH
7:00 3 8 h. KA/ EERE N TAE R 1 46 HLIK
AFEFD N 40 kPa, BUK 78 S 45 L5 3 850% 0



504 A % ¥ I kA ¥ ¥ # 5548 %
0. 6, JE 46 HLHETR b 24k F 1 AR 2. ig 16
oF 14
{po %' 412

B (T g 30 110 20

2.5_ stor ‘M

A 46T 19T = 20l E,, 185

» I ll o ek . " la *

10} .
71T || R 05¢ 12
itk [QVMEISS) o X | poks e 0
p R o WHAK HOKEERE | gooc 2300 300 7:00 11:00 1500 19:00 23:00
52C <
Pk 4

K2 RAZTREREZXLSHEAAA
W% Z R HAREKGE RS

Fig. 2 The VMETS system for combined
cooling and hot water supplying
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Fig. 3 Variations of the energy and mass in storage
tanks versus time during energy charge and

discharge processes
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Fig. 4 Variations of temperatures and mass fraction
in the storage tank and at inlet and outlet of
the absorber versus time during energy

charge and discharge processes
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Fig. 5 Variations of 71, s &1 and f versus the time during

energy charge process (full storage)
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Fig. 6 Variations of p., I' and N versus the time

during energy charge process (full storage)
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Fig. 7 Variation rules of the mass flow rate through the
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control valves versus the time during energy

charge and discharge processes
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Fig. 8  Variations of m, and f versus the time during
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energy charge process (partial storage)
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through the control valves and the

recycle pump versus the time
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Numerical simulation and analysis on operation characteristics of energy
storage system for air-conditioning and heating using
water-LiBr solution as working fluid

XU Shi-ming”, XU Chang-hong, ZHANG Li

( School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the dynamic models established in the first part of the study, the numerical
simulation for a concrete application example of the energy storage system using water-LiBr solution
as working fluid was done. The example for simulation is an energy storage air-conditioning and hot
water supplying system of the hotel building located near by Yangzi River. On design day, the
outdoor temperature change is between 29°C and 38°C, the maximum cooling load is 1 450 kW, the
total cooling capacity is 19 890 kWh and total 50°C hot water for showering is 20 t which needs heat
about 720 kWh. Based on these design conditions, the operation characteristics of the system are
simulated respectively under the full and partial storage strategies. The important data and its
changing rules like the quantity of working solution charged into the system, the volume of the two
storage tanks, the working solution property changes at each status point in the system, the load and
its variation of the devices in the system, etc. are obtained by simulation. All these are the basic data

for the system design, control, economic estimation, equipment selection or design and so on.

Key words: energy transformation; chemical potential; storage; water-LiBr solution; numerical simulation



