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Mathematical model, and optimum design and control of solar driven ejector heat pum
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This research focused on the ejector heat pump system in which the pressureized
refrigerant vapor by solar thermal energy can drive the ejector that can be used instead of the
compressor. This research revealed the mathematical model and design method of the solar driven ejector
heat pump system.

The detailed performance of the ejector element was clarified with visualization and mathematical
analysis. Using the unified analysis theory of the energy system the applicant had focused on for 15
years, the mathematical model of the jector heat pump was constructed and the system performance was
revealed. This results contribute the development of new heat pump system that can be driven by low grade
heat source and upgrading of the unified analysis theory of the thermal systenm.
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1 Design value

Unit | Value
Length mm | 50.0
Inlet diameter mm| 111
Drive nozzle | Throat internal diameter | mm | 2.14
Outlet diameter mm | 250
Length of lavel nozzle | mm | 47.00
Length mm | 50.00
Suction pipe linlet surface area mm?| 122.7
Outlet surface area mm?| 51.84
) length mm | 23.21
Mixing section Inlet diameter mm | 8.50
Outlet diameter mm | 8.50
length mm | 45.79
Diffuser Inlet dimeter mm | 850
Outlet diameter mm | 13.00
Extent angle < 7.0
mesh number 185876
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2 Analysis condition

Unit Vaue
Fluid - Air
Number of mesh - 153853
Driving inlet temperature 19.5
29.4,49.078.5, 98,1
137.3, 156,9, 196.1,
Driving inlet pressure (G) kPa 245.2, 294.2, 392.3
Number of suction pipes - 4
Suction inlet tmeperature 0
suction inlet pressure (G) kPa 0
0.686, 1.08, 1.47,
1.96, 2.75, 2.94, 4.12,
Diffuser outlet pressure(G) kPa 5.39, 6.67, 7.85
Specific heat Jkg.K 1007
Thermal conductivity Jkg.K 0.02614
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Absorber plate
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15 Flat plate heat balance
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