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General information about the low energy house

[ Location and climatic conditions

Annual ave: 7.5°C

Temperature [*C]

" Naganuma town T — P

an.  Fel tar. Apr. May Jun. Jul. Aug. Sep. Oct Nov. Dec.

Lat. 43°N, |0ng. 141°E Source: http://www.jma.go.jp/jma/indexe.html
40 km southeast from Sapporo

O Physical properties of the building

Insulation Area [m?]
Ceiling 240 mm 132
E w S N Total
Outer 186 mm | | | | o
walls 47 | 38 [ 55 | o4 | 234
50 mm 200
Floor (with concrete slab of . —_— .
300 mm) (Base: 23, First: 132, Second: 45)
Low-E Triple E w S N Total
Windows | filled with Argon gas
(1.3 WI(m2K)) 6 9 | 53| 14 | 82
Qualue | 0.96 W/(m2K) External appearance
C value | 0.42 cm?/m?

Performance of the GSHP system
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System specification
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Hot water supply Heating and cooling Ventilation
100 Air source Ground source heat pum| Heat exchanger

CO, heat pump @ SUNPOT, GSHP1001 with heat recovery
o [EcE»Cute} * '4HP compressor with @ STIEBEL, LWZ-161

inverter control # Pre-heating (winter) or pre-
@ CORONA, ¢ Ground heat exchanger cooling (summer) by earth tube
CHP606K -100 m x 2 boreholes - 50 m long
@ 460L storage tank - A=1.4 W/(m-K) - 1.55 m deep

- indirect heat exchange - made of $200mm plastic pipe
by single U-tubes

@ Floor heating in winter

[ Partial load efficiency of GSHP1001
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Data from Sunpot Co.,Ltd.
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Annual Energy balance

Consumption - Production = Real consumption
9,379 kWh 4,534 kWh 4,845 kWh
(24 KWh/m?2)
Energy self-sufficiency rate
= Production / Consumption
=48%
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Conclusions

Period: Nov.'06 — May'07 Heating output
SCOP = Q, (Eqsy*Epynp1) * including primary side only Y SeiP1001 12,624 kh
6 — 3000 400 1
Electricity COP: 5.14
- COP, = GSHP 2,455 kWh SCOP;: 4.45
5 = 2500 Pump 379 KWh
bt B (primary side only) 200 |
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Effect of heat tube
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O Heat pump operation with low supply water temperatures about
30°C provides not only sufficient thermal environment but high
efficiency of the heat pump by the partial load operation.

O Totally the seasonal average COP and SCOP of the heat
pump system reach 5.14 and 4.45 respectively.

Dt;'eeite:t(ttr:tfgc:z;rjcl)t? i:]hiﬁjfgggugirg;’%? excl_rﬁl?\tger hoéf{ettu%fe O The total electric power demand for all purposes is 9,379 kWh
- ! Outdoor in a year. The real electric power consumption, that is, the
the heat load for ventilation. . r air difference between the demand and the power generation by
u] Theduse tof thetr heat_t;?r:a pc;o}/idets . the solar photovoltaic system, is calculated as 4,845 kWh.
an advantage to avoid the defros LI
operation of the ventilation unit. The average heat extracted from the ground Totally almost half of energy demand can be covered by the

: 220 W (=4.4 W/m)

solar system in the low energy house.
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