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Abstract

In recent years, solar energy PV/T research has been actively pursued by complementing solar heat acquisition and
solar energy acquisition, and PV/T energy efficiency is generally excellent. In this study, the annual energy demand
is calculated based on one building, and the energy production when PV / T installed on the roof and the energy
production when PV are installed are compared and analyzed by simulation case. In conclusion, Busan which is the
southern province in Korea, has the largest amount of energy generation, and introducing the concept of sharing
surplus energy, excluding energy demand from generation. As a result, it can be supplied up to 3.3 households.
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Fig. 1. Flow—chart of the Study.
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Table 1. Building Information.
¥ 1 7dE zEE HE2
Category Info Remarks
X 10 [m]
v 10 [m]
z 3 [m]
GFA 100 [m2]
Window-Wall-Ratio 4.3 [%]
Azimuth Southern
Air Heating Set temperature : 20C
Air Cooling Set temperature : 26C
Ventilation 1 time per 3 hours
Construction Type Residential 4 applicants

Fig. 2. 3D Building Model.
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Table 2. Domestic Standard Weather Data.
® 2 =4 40 Xbe| mFET|AH ol

Region Format Category
Seoul EPW y_data

Daejeon EPW y_data
Busan EPW y_data
Jeju EPW y_data
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Fig. 3. Analysis of Weather Data.
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Fig. 4. Construction of TRNSYS PV/T System.
J7 4. EAMAIA PVTAIAE
Table 3. PV/T Module information.
E 3 PVT E2E FE
Category PV Module Info
Type Mono-crystalline
Isc 8.89 [A]
Voc 378 [V]
Voc.max 31.2 [V]
Isc.max 8.18 [A]
number of cells 120
Temp. coefficient of Isc 0.0001879 [A/K]
Temp. coefficient of Voc -0.00117 [V/K]
Storage Tank Capacity 2,000 [L]
Set temperature of flow-rate 45C
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Fig. 5. Heat using schedule.
J8 5 A A8 2AHE

sl

=

o] PV/T$ PVE &5

EdANEF

(383)

&% AEAel e Table 45k
2 o] F

s 6719 AlE



A Comparative Analysis of Regional Energy Demand and 35
Production in terms of Energy Sharing through PV/T and PV
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Table 4. Simulation Cases. Table 6. Regional PV/T, PV Energy Generation.
E 4 AMEO0IM FHola E 6 XYY PV/T, PV ollL4X] 4kt
Case Mo, PV/T PV Annual Energy Generation [k]]
1 100% 0% Seoul PV/T PV
9 80% 20% DHWIk]] Electricity[k]] Electricity[k]]
3 60% 10% Case 1 7,183427 12,870,662 0
4 10% 60% Case 2 7,157,262 10,295,998 2,677,022
5 20% 80% Case 3 7,143773 8919,055 4,650,220
6 0% 100% Case 4 7,137,179 5,944,589 6,975,330
Case 5 6,984,344 2,970,278 9,300,441
Case 6 0 0 11,625,551
n. &z at
Annual Energy Generation [k]]
Daejeon PV/T PV
1. Ag9E duyA 87 A4 DHWI[k]] | Electricity[k]] | Blectricity[k]]
Al gid AEe] Az oy A 2 %S Table Case 1 | 8036806 16,590,320 0
59} 2ol AFEre Az7F g o] 7pF welom Case 2 8,036,790 13271173 2,547,586
’E}EHX—J,P—E B A} %]_Q_]:] ]94 ) %};% ‘—4_% Kﬂ J}J—q_ Case 3 8,036,301 9,952,027 5,095,171
sold Aol2 war Case 4 8028588 6,632,894 7,642,757
Case 5 7853986 3313953 10,190,343
Case 6 0 0 12,737,928
Table 5. Regional Building Energy Demand.
T 5 x|oie AZo|Ux| Lozt Annual Energy Generation [k]]
Busan PV/T PV
Category Annual Building Energy Demand [k]] DHWIK]] Electricity[k]] Electricity[k]]
Seooul 9,296,729 Case 1 | 8574203 17,898543 0
Daejeon 9,714,351 Case 2 | 8574193 14,317,636 2,746,114
Busan 7,994,058 Case 3 | 8573935 10,736,729 5,492,208
Jeju 104218 Case 4 | 8567277 7,155,835 8238,342
Case 5 8,391,031 3575,139 10,984,457
qUA Fekozm B ou JEx o 94 Y= 2 Case 6 0 0 13,730,571
27F g& A Q‘lﬂ of e Arta ddd 5 3l Annual Energy Generation [k]]
Jeju PV/T PV
2. X194 PV/T9 PV o|uvx A4tz A4 DHWIKkJ] | ElectricitylkJ] | Flectricity[k]]
7(] Q_]:] =} Oﬂ L‘] 7(] *gﬂ\l’%k% Table 60“ ;g E] 8]—‘}}37_ Case 1 8,303,635 16,913,301 0
. Case 2 8303626 13529509 2,567,091
Fig. 6914 Ve vhet o] g oAl Case ™ Case 3 8,303,392 10,145,717 5,134,183
DHW, PV/T¢] 27] 4 ALE&(EIGC) Pvel 271 A Case 4 | 8207247 6,761,936 7,701,274
2PV Elec)] WstE gRle 4 itk A4 o Case 5 | 8135641 3,378,340 10,268,366
2 YR At Feo g = FAFS A 7L 7} Case 6 0 0 12,835,457
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Table 7. Regional PV/T, PV Energy Generation.
EO7.XY¥E PY/T, PV ol L{X| AYAHRE

Seoul Generation | Demand | Total Energy | Available
[kJ] [kJ] sum [kJ] | households
1 20,054,089 | 9,296,729 | (10,757,360) 2.157
2 20,130,283 | 9,296,729 | (10,833,554) 2.165
3 20,713,049 | 9,296,729 | (11,416,320) 2.228
4 20,057,098 | 9,296,729 | (10,760,369) 2.157
5 19,255,063 | 9,296,729 (9,958,334) 2.071
6 11,625551 | 9,296,729 (2,328,822) 1.250
o Generation | Demand | Total Energy | Available
[kJ1 [kJ] sum [kJ] | households
1 24,627,126 | 9,714,351 | (31,503,094) 2.535
2 23,855,549 | 9,714,351 | (27,412,371) 2.456
3 23,083,500 | 9,714,351 | (23321,175) 2.376
4 22,304,239 | 9,714,351 | (19,222,781) 2.296
5 21,358,283 | 9,714,351 | (14,957,834) 2.199
6 12,737,928 | 9,714,351 (3,023577) 1.311
Busan Generation | Demand | Total Energy | Available
[kJ1 [kJ] sum [kJ] | households
1 26,472,747 | 7,994,098 | (36,377,192) 3.312
2 25,637,943 | 7,994,098 | (31,961,480) 3.207
3 24,802,892 | 7,994,098 | (27,545,523) 3.103
4 23961,455 | 7,994,098 | (23123192) 2.997
5 22,950,627 | 7,994,098 | (18531,668) 2.871
6 13,730,571 | 7,994,098 (5,736,473) 1.718
e Generation | Demand | Total Energy | Available
[kJ1 [kJ] sum [kJ] | households
1 25,216,936 | 10,432,138 | (31,698,100) 2417
2 24,400,226 | 10,432,138 | (27,497,596) 2.339
3 23583,292 | 10,432,138 | (23296,871) 2.261
4 22,760,458 | 10,432,138 | (19,090,257) 2.182
5 21,782,346 | 10,432,138 | (14,728548) 2.088
6 12,835,457 | 10,432,138 | (2,403,319) 1.230
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