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- Abstract

Solar energy has been experiencing renewed interest because of the recent economical crisis in Korea.
Absorption cooling is one of the promising solar energy utilization technologies. In this study the
dynamic performance of a solar driven absorption cooling machine(SDACM) was numerically
investigated. The simulated machine is a commercially available water/LiBr single effect absorption
chillers driven by hot water from solar collectors. The present study has been directed to investigate the
dynamic behavior of a solar cooling system including an absorption chiller, solar collector, a hot water
storage tank, fan coil units, and the air-conditioned space. The operation of the system was simulated
for 9 hours in varying operation conditions. The variation of temperature and concentration in the system
components, and that of heat transfer rates in the system were obtaned. It was also found that the

room temperature was maintained near the desired value by controlling the mass flow rate of hot water.
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Nomenclature

Cp : specific heat
h ' enthalphy
m - mass or mass flow rate
Q  Energy quantity(heat transfer rate)
T . temperature
V : vapor volume
&  concentration
D vapor mass
M : mass
P - pressure
t  time
UA ! iternal energy
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Table 1. Design data of solar absorption chiller
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Table 2. Descriptiom of UNITs
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Fig. 1. Flow diagram of the simulated system

Unit No. Components Description
Ul Generator LiBr-HoO, Saturated Liquid+Heat Capacity
U2 Condensor H-,O, Saturated Liquud+Heat Capacity
U3 Evaporator Hy0O, Saturated Liquid+Heat Capacity
U4 Absorber LiBr-H>Or, Saturated Liquid+Heat Capacity
U5 Fan Coill Unt H)O+Heat Capacity
U6 Cooling Water T=const
U7 Storage Tank H-O+Heat Capacity
U8 Solar Collector H)O+Heat Capacity
U9 Boiler T=const
U10 Solar Radiation T=1(t)
U1l Ambient Air T=f(t)
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Table 3. Definition of heat and mass flow rate between each Unit

Flux No. from to Description
F1 Ul U2 Water Vapor, m = C * sqrt(dp)
F2 U2 U3 Water,Saturated Liquid, m = C * H * sqrt(dp)
F3 U3 U4 Water Vapor, m = C * sqrt(dp)
F4 Ul U4 LiBr-Water, m = C * H * sqgrt(dp)
F5 U4 Ul Water, m = const
F6 U4 Ul Solution Heat Exchanger, Q = UA * LMTD
F7 U5 U3 Q=UAxLMTD
m(9)=M,[0.02+0.98(T(U12)-To(U12)+1)’]
for To(U12)-1 < T(U12) < T,(U12)
'8 R B9 m(9)=M, for T(U12) > T,(U12)
m(9)=0 for T(U12) < T,(U12)-1
F9 U7 Ul Q=UA=*LMTD
Cooling Water — Abs — Con
#10 v ue H%Q=UA*LMTD
F11 U2 U6 Q=UA«LMTD
Auxiliary Heat Supply
Flz W vt Q=UA *LMTD for T(U7)<Tmin(U7)
F13 U8 U7 Q=UA*xLMTD
F14 U10 U8 Solar Radiation, Q = UA * LMTD
F15 U8 Ull Heat Loss, Q = UA * LMTD
F16 Ul12 U5 Q=UA*LMTD
F17 U13 Ul12 Q=UA=«LMTD
F18 Ull Ul3 Convection Load, Q = UA * LMTD
F19 U10 U13 Solar Load, Q =UA * LMTD
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Abstract

Solar energy has been experiencing renewed interest because of the recent economical crisis in Korea.
Absorption cooling is one of the promising solar energy utilization technologies. In this study the
dynamic performance of a solar driven absorption cooling machine(SDACM) was numerically
investigated. The simulated machine is a commercially available water/LiBr single effect absorption
chillers driven by hot water from solar collectors. The present study has been directed to investigate the
dynamic behavior of a solar cooling system including an absorption chiller, solar collector, a hot water
storage tank, fan coil umts, and the air-conditioned space. The operation of the system was simulated
for 9 hours in varying operation conditions. The vanation of temperature and concentration in the system
components, and that of heat transfer rates in the system were obtained. It was also found that the
room temperature was maintained near the desired value by controlling the mass flow rate of hot water.
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