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EXPERIMENTAL PROJECT DESCRIPTION
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PERFORMANCE
100% HYBRID

Inverter Unit 1 - - -
Coperiy = 3520 | e 24V(DC)
EER = 4,09 . higea 230V (AC)
Heating |
Capacity = 3,81 kW
COP=3,83 | — KAYSUN SUITE SOLAR 3D Units Min. Nom. Max.
Cooling Capacity kW 0.95 3.52 4.15
IZSS=S=S=S=S=S=S=SS=S=S=S=S=S======55F = [Cooling Power Supply kW 0.19 0.86 1.18
EER - 4.09
- Heating Capacity kW 1.03 3.81 4.5
|58 Heating Power Supply kW 0.22 0.99 1.36
l ‘ COP - 3.83
Refrigerant - R410A
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THE STUDY WAS CARRIED OUT WITH 3 PV panels
THE SYSTEM COULD WORK WITH 1, 2 OR 3 PV panels

EURENER 235 Simb. Unit Nom.
Nominal Power Pnpv w 235
Panel Area Apy m* 1.67
Efficiency EFpy % 13.74
Short Circuit Current Isc A 8.25
Open Circuit Voltage Voc \Y 37.08
Nominal Current Inpv A 7.66
Nominal Voltage Vi py \Y 30.01
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PV Installation

N =3 panels
Power =705 Wp
A=5m?
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EXPERIMENTAL ANALYSIS

Solar
Air-Conditioning




UMH. Pedro Vicente Quiles
g5 pedro.vicente@umh.es

24th JULY 2012
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Poy — Electrical power from photovoltaic panels
Pero > Electrical power from the electrical grid

P.or > Total Electrical power

¢ Sol . . . .
oy A?:éonl?ﬁm,) - Electrical power from photovoltaic panels connected to the electrical grid
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ANALYTICAL MODEL DEVELOPMENT AND VALIDATION
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Analytical results vs. Experimental results (July, 18")

Eror Erv Ecrip Eu EERur |EERsyst| SC

kWh kWh kWh kWh %
EXPERIMENTAL RESULTS | 11.58 3.87 7.71 36.09 3.12 4.68 33.44
TRNSYS RESULTS 11.41 3.95 7.46 36.01 3.16 4.83 34.58
ERROR (%) 1.48 1.94 3.20 0.21 1.17 3.10 3.41

Analytical results vs. Experimental results (July, 26™)

Eror Epv Ecrip Eu EERup | EERsyst| SC

kWh kWh kWh kWh %
EXPERIMENTAL RESULTS 6.99 3.22 3.77 27.40 3.92 7.27 46.05

TRNSYS RESULTS 701 | 309 | 392 | 2747 | 392 | 701 | 4406

ERROR (%) 0.22 4.14 3.94 0.24 0.02 3.59 4.32
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4. ANALYTICAL RESULTS IN DIFFERENT CONDITIONS
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4. DIFFERENT CLIMATE AREAS
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DIFFERENT CLIMATE AREAS

T_EXT |INSOL_352 IDEMAND| ELrorp | Elevue | Elerioue | EERwp | EERsys

B4 (2) |(kwh/m?)| (kWh) | (kwh) | (kwh) | (kwh) | (-) | (-)

EI-FVV,GRID

(kwh)
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550 |
5.46
5.40

MAY 22,6 6,27 175,1 55,9 43,4 12,5 3,13 14,03

103,4

e E R R

JUNE 26,5 6,42 420,7 104,1 68,2 35,9 4,04 11,71

105,8

JULY 29,8 6,93 666,7 185,9 83,4 102,5 3,59 6,50

114,4

AUG 29,8 6,96 717,5 202,4 88,4 114,1 3,54 6,29

114,8

SEP 27,3 6,03 447,2 112,7 63,6 49,1 3,97 9,10

99,5

OoCT 22,5 5,17 203,9 57,4 36,4 21,0 3,55 9,71

85,3

MEAN 6,30 2631,2

623,2
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DIFFERENT CLIMATE AREAS
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Coa o i- e h
- T_EXT |[INSOL_352 [DEMAND| ELrorwp | Elpvup | Eleripse | EERwp | EERsys sC ELpv,GriD PF LF
(2€) | (kwh/m?)| (kWh) | (kwh) | (kwh) | (kwh) (-) (-) (%) (kwh) (%) (%)
MAY 19,3 6,23 52,0 20,3 14,6 5,7 2,56 9,14 71,9 102,8 14,2 7,7 3
JUNE 24,2 6,61 274.9 72,6 53,0 19,5 3,79 14,07 73,1 109,1 48,6 279 [
JuLyY 27,3 7,06 504,4 | 127,4 73,8 53,5 3,96 9,43 58,0 116,4 63,4 49,8 |
AUG 27,1 6,96 501,5 | 1283 74,8 53,5 3,91 9,38 58,3 114,9 65,1 50,1 |y
SEP 24,0 5,98 251,2 67,9 42,2 25,7 3,70 9,77 62,1 98,6 42,8 26,0 :
ocT 18,4 5,05 62,1 20,3 13,0 7,3 3,05 8,48 64,0 83,3 15,6 77 |
MEAN | 23,4 6,31 1646,0 | 4368 | 2715 | 1652 3,77 9,96 62,2 625,0 43,4 282 |
H LR J i Er s
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4. DIFFERENT CLIMATE AREAS

A4 T_EXT |INSOL_352 [DEMAND| ELrorwp | Elpvur | Elgriose | EERwp | EERsys SC ELpv,GriD PF LF
(2C) | (kwh/m?)| (kwh) | (kwh) | (kwh) | (kwh) | (-) (-) (%) (kwWh) (%) (%)
MAY 21,7 6,27 130,7 46,6 35,9 10,8 2,80 12,14 76,9 103,5 34,7 17,6
JUNE 25,4 6,46 372,6 88,6 63,9 24,7 4,21 15,09 72,1 106,6 59,9 34,1
JULY 28,4 6,69 595,3 133,8 78,0 55,8 4,45 10,67 58,3 110,4 70,7 52,3
AUG 29,0 6,49 6559 | 153,4 84,3 69,1 4,28 9,49 55,0 107,1 78,7 60,2
SEP 27,0 5,92 438,2 99,5 61,5 38,1 4,40 11,51 61,7 97,7 62,9 38,6
ocT 23,1 5,12 186,2 53,0 37,5 15,4 3,52 12,07 70,9 84,5 44,4 19,9
MEAN | 25,8 6,16 23788 | 5749 | 361,1 | 2138 414 | 11,12 62,8 609,8 59,2 37,1
- |
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4. DIFFERENT CLIMATE AREAS

p

- T_EXT [INSOL_352 [DEMAND| ELrorup | Elpvup | Elerioe | EERwp EERsys SC ELpv. GRiD PF LF fg
(2€) [ (kWh/m?) | (kWh) | (kwh) | (kwh) | (kwh) | (-) (-) (%) (kwh) (%) (%) o
MAY 0,0 0,00 0,0 0,0 0,0 0,0 0,0 0,0 0,0 ag
JUNE 21,6 6,40 131,7 42,8 32,8 10,0 3,08 13,21 76,7 105,5 31,1 16,2 |
JuLy 24,8 7,01 322,0 75,4 57,7 17,8 4,27 18,12 76,4 115,6 49,9 28,9 7;
AUG 24,3 6,92 338,6 84,8 59,2 25,6 3,99 13,24 69,8 114,2 51,8 32,7 B4
¥i
SEP 21,6 5,71 105,7 35,8 24,1 11,7 2,95 9,03 67,3 94,2 25,6 13,4 F
oCT 0,0 0,00 0,0 0,0 0,0 0,0 0,0
MEAN 23,0 6,51 898,1 238,8 173,7 65,0 3,76 13,81 72,8 429,6
o m'ur___"f ;-hl am ol [
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4. DIFERENT PV PANELS

5.50
5.48
84 T_EXT |INSOL_352 [DEMAND| EL;orue | Elpvup | Elcriose | EERwp | EERsys SC | ELpv,cri PF F |25
(2€) | (kwh/m’) | (kWh) | (kwh) | (kWh) | (kwh) | (-) | (-) | (%) | (kwh) | (%) 6 [o%
MAY | 22,6 6,27 1751 | 559 43,4 12,5 3,13 14,03 77,7 103,4 42,0 20 |
JUNE | 26,5 6,42 420,7 | 1041 | 682 35,9 4,04 11,71 65,5 105,8 64,4 404 501
JULY | 29,8 6,93 6667 | 1859 | 834 1025 | 3,59 6,50 44,9 114,4 72,9 73,4 4o
AUG 29,8 6,96 7175 | 2024 | 884 1141 | 354 6,29 43,7 114,8 77,0 80,0 |4
SEP 27,3 6,03 4472 | 112,7 | 6356 49,1 3,97 9,10 56,4 99,5 63,9 23,9 |48
ocT 22,5 5,17 2039 | 57,4 36,4 21,0 3,55 9,71 63,4 85,3 42,7 21,9 |ass
MEAN | 264 630 | 2631,2 | 7185 | 3833 | 3351 | 366 | 785 534 | 6232 | 615 468 |
| ) T e o 7 = P
B4 T_EXT |INSOL_352 |DEMAND| ElLiorwe | Elpvup | Elriowe | EERwp | EERsys sC Ele PF IF |5
(2PANELS)|  (2C) | (kWh/m?) [ (kWh) | (kwh) | (kwh) | (kWh) (-) (-) (%) (kwh) (%) (%) &8
MAY | 22,6 6,27 1751 | 559 36,7 19,2 3,13 9,13 65,7 68,9 53,3 LA e
JUNE | 265 6,42 4207 | 1041 | 544 49,7 4,04 8,46 52,2 70,6 77,1 40,4 |s90
JULY | 298 6,93 6667 | 1859 | 59,2 126,7 | 3,59 5,26 31,8 76,3 77,6 734 |om
AUG 29,8 6,96 7175 | 2024 | 620 1404 | 3,54 5,11 30,6 76,5 81,0 80,0 |37
SEP 27,3 6,03 4472 | 112,7 | 495 63,1 3,97 7,08 44,0 66,3 74,7 43,9 |as7
ot | 225 5,17 2039 | 574 | 298 | 276 | 355 | 7,39 51,9 56,9 52,4 e ek

MEAN 6,30 2631,2 | 7185 426,8 40,6 4155 | 70,2
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CONCLUSIONS

- A heat pump driven simultaneously from the grid and from PV panels has been
modelled with Trnsys and the model has been validated using experimental
results.

- The modelling has been used in order to know the system behavior in other
climate areas and with other building thermal load curves in cooling mode.

- The average energy efficiency of the system (EERgysr) can vary from 78 to 14
depending on the climate area.

- In climate areas where the load factor is high the solar contribution is the lowest.
On the other hand, if the load factor is very low, the solar contribution can reach
higher values, although in this case the production factor of the PV panels
decreases.

¢, Solar
O 4ir-conditioning
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