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Abstract A hybrid heat pump is under development with the goal of utilizing 120% of primary energy resources. A plate
heat exchanger is added between the compressor and air-cooled condenser of an ordinary heat pump to heat water. For
successful operation of the heat pump, it is necessary to develop a control algorithm under various operating conditions.
As a virtual test bed for that purpose, a dynamic model has been developed, to simulate its dynamic behavior. It was modeled
in transient one-dimensions, with varying phase lengths considered. The model was implemented in Matlab and Simulink.
Simulation results were effectively applied to design a control algorithm. They also provided physical insight into how to
design and operate the system.
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Table 1 RFP of the proposed project
Technology Level

Performance - Target
Domestic ~ Abroad

Capacity - - 20 kw

. 91.2 *
Boiler Eff.(%) 90.3 (Vilant/EU) > 915
NOXx(ppm) 40 40 < 40

Capacit - - 2 RT

Heat pactly 35 —

Pum ’

p COPH 3.3 (Daikin/Japan) > 3.7

Condensing ) - > 40%

Hybrid heat recovery

System  Combined
energy

; SAP 2005 Annual Efficiency(SEDBUK), 20 kW range.
... Outdoor : Dry/wet (7°C/6°C), water entering/leaving 40C/45°C.
... Under cooling operation.

Based on primary energy consumption.
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Fig. 1 Schematic of hybrid heat pump operation (a)
cooling (b) heating.
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Fig. 2 Plate heat exchanger modeling.
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Table 2 Major specification of the system

Component Item Data
Expansion (kg/s)/ 4x10"*(EV1)
valve PN\ kPa - kg/m® 3x107*(EV2)
D, [m] 4x107°
No. of layers 80
Plate HX Wet area per layer 0.06
[m’]
-secti |
Crgss section per layer 0,
[’]
) D, [m] 8.1026 <1073
Air-cooled -
Condenser Refrigerant length 10.6895
of one pass[m]
D,[m] 8.1026 <10 *
Evaporator i
p Refrigerant length 11.45794

of one pass[m]

m:C’v,Openfv(e) p(pl _po)

f,(0)=6(2—6) (0<6<1)
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Fig. 4 Cooling mode simulation results.
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