Panasonic Technical Journal Vol. 56 No. 2 Jul. 2010

CO & — bR ¥ TG ROH T 4 P b 7

Development of Energy-Saving Technology for CO, Heat Pump Water Heater
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Abstract

For the purpose of reducing the energy consumption of CO, heat pump water heaters, we have developed water-refrigerant heat-

exchangers enhancement technology and system efficiency simulation technology. As a result, the water-side heat transfer
coefficient was increased by about 2 times in comparison to conventional systems by using twisted and dimpled tubes. The system
efficiency simulation technology makes it possible to predict precisely the behavior of a heat pump system in a short time (the
calculation time was about 10 minutes and the error margin was about 2 %). It uses simple empirical formulas and thermal network models

corrected for the influence of thermal conductivity and convection of the water in a storage tank.
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Fig. 1 Schematic view of water heat exchangers and heat transfer tube
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Fig. 3 Heat transfer coefficient characteristics
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Table 1 Enhancement heat transfer tubes specifications
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Fig. 4 Experimental apparatus
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Fig. 5 Heat transfer and pressure drop characteristics in water
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Fig. 6 Water temperature distribution
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Fig. 7 Heat transfer coefficient characteristics
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Table 2 Specification to be simulated
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Fig. 8 System configuration
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Fig. 9 Thermal network models of storage water heater
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Fig. 10 Comparison between measured value and calculated value of
temperature in storage



gobooooooooooogoco,oboooooooooooboooboo

103

gboobobooobooboboobooboboboo
gbooboooooooboboboboooogonog
gboobobooobobobobooobooboooboo
gobooobboobooobobooobossoobbooonoo
gboboooooboNnoboboobobooboboboo
goboobdobooobooboboooboobobooo
gboobobooobooboboobooboboboo
gboobobooobooboboooboobobooo
gboobooooooobobobo

100
ooo —ooo

©
o
T

o
BN
\
EA
Q

ooooo o]
0oooooo [y
A O O
o o o
25L

w
o

i
T

0 60 120 180 240 300 360 420 480 540 600
0oooo o]

BN
o O

o

0110 0O000O0O0o0O00000ooo0

Fig. 11 Comparison between measured value and calculated value of
temperature in storage (result of considering thermal convection)
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Fig. 12 Comparison between measured value and calculated value of
temperature
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Fig. 13 Comparison of monthly system efficiency between measurement
and calculation
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