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ESTIMATION OF THERMAL PERFORMANCE FOR RENEWABLE ENERGY LABORATORY
BASED ON METEOROLOGICAL DATA MEASURED BY OURSELVES
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Abstract

“pace heating load for Renewable Energy Laboratory of Kitami Institute of Technology, in which a
solar heat pump PV system was equipped, was recalculated in detail based on meteorological data
measured by ourselves, such as insolation, ambient temperature and underground temperature. As
the result obtained here, the hourly heating loads on the middle of each of nine months through the
year were calculated and the maximum load was about 33MdJ/h at six or seven o’clock a.m. in
January. These hourly space heating loads would be fundamental to investigate the system
performance including the building which was reformed with new type apparatuses of solar
collector and heat pump combining PV panel.

Key words : Solar energy, Equivalent ambient temperature, Solar heat pump system, Heat loss,
Space heating
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Fig.1(c) Bird' s-eye view of Renewable Energy Laboratory

Table 1. A of materials‘® ™~ (kJ/(m-h-°C))

< & Materials A Materials A

Q} £ ’ Glass wool 0.151| Concrete 3.6

) - Foan polystyrene 0.155 | Macadam 5
Mortal 5.02 | Soil(sandy) 3.85
Plywood 0.586 | Urethane 0.071
Plaster board 0.795] Air(20°C) 0.092
Single glass 2.7 | Asbestos 0.216
Double glass(3-6-3) | 0.335 |Asbestos cement board | 2.09
ALC 0.68 | Polvethylene foam 0.174
Steel 180 Vinyl 1.06

Thermal resistance of curtain d/A

0.0645( i -h-°C/kJ
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Table 2. K of each composition (kJ/(m*-h-°C))

Parls Compositivn K

D1 [Plywood4mm-+Hollows2mm+Plywooddmn 2,417

D2 |Steell. bmm+AsbestosdSpm+Steell. tum 449

D3 |Steell. bmm+Asbestosifmm+Steell. bmm 4. 90

Wil {Double glassd-6-3 12. 82

Wi2 [Single ¢lassdmm 16. 11

Wi3 |Double glaasd-6-4 12.34

Wi4 |Single glassimm+HollowdOnn+Double glassi-6-3 1,26
+Holiow over2mm+Curlain

Wid“[Single glassimm+HollowdOmm+Double glassd-6-3 1.9%

Fi |Vinyl floor tilelmm+ConcrelelSOnm 18§
+Foam polystyrenedOnm+Macadamt§iimm+Soil | m

F2 [ConcretelS0mm+Foam polysiyrenedtmm 1. 65
+Macadan| S0nm+Soil L m

Wal |Plaster boardiZmm+Glass wooliG0nm+Hellow§imn 0. 60
+ALCS Omn

Wal |Asbestos cement boardSmmtHollowSOmm+ALCI0UmM 0. 48
+Plywoods. SmmtGlass wool20UmmtAshestys cement boardémm

Wa3 {ALCI2mm+HollowbSmm+ALCI 2mm 1.25

Wad [ALCILOOmm+Glass woolSOmm+Ashestos cement boardSmm 191

Wad [ALCIUUmm+Glass woul 100mm+Plaster board9mm 116

Wab |ALCIOUmm+Glass wool S0mm+Plaster boarddmm 88

Wag” [ALCLO0mn+Glass woolS0mm+Plasier boarddmm 1.82

€1 [Plaster boardImm+Glass wooll00mm+Hollowé0mm 0.1
+Polyethylene fuamimm+Concreteltinmtlirethaneinm

€2 |Plaster boardImm+Glass wool t00mm+Hollowd§Smn 007
+ALCHi0nm+Morlal 20nm+Urelhanednm
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Table 3. Astronomical data on middle day
of month (15th)

Month Jan. Feb. Mar. Apr. May
w 5. 164 5.698 6. 180 0.430 0.947
S -0.367 ] -0.221 | -0.039 | 0.168 0.328
e -0.155 | -0.239 | -0.152 | 0.002 0.060
Solar noon|11:33:40 |11:38:42 {11:33:25 [11:24:14{11:20:46
Month Jun. Oct. Nov. Dec.
w 1. 480 3. 981 4. 114 4. 631
S 0.407 | -0.150 | -0.324 | -0.406
e -0.006 0.241 0.253 0.073
Solar noonfl1:24:43 [11:00:54 [11:09:07]11:19:48
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Tabal 4. Coefficient of heat loss in each
floor area (kJ/(m*-h-°C))

House name House No.1 | House No.2
Floor area 96m® 98.2m*
No. of ventilation | 0.8 1/h 0.8 1/h
Floor,Wall,Ceiling | 3.85 2.47
Window 0.49 1.19
Ventilation 2.62 2.61
Total K 6.96 6.27
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